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DEDICATION 

 

 

 I have always been deeply interested in why significant topics were not well covered.  Sir 

Arthur Conan Doyle’s phrase from his short story, Silver Blaze, “the dog that didn’t bark,” has 

always intrigued me.  In that story, the question arose why the farmer’s dog didn’t bark when a 

famous racehorse was stolen from his barn – it became apparent the dog knew the thief.  In my 

case, I sought to investigate a dog that didn’t bark in military history, why has the story of horses 

in warfare been so lightly covered?  My pursuit of this topic began when I attended a lecture on 

Napoleonic Warfare by Dr. Bruce Gudmundsson in the late 1980’s.  In that lecture, Dr. 

Gudmundsson opined that one could not understand Napoleonic Warfare without first 

understanding the horse.  Pursuit of that topic over these many years, and particularly within the 

historiography of the Civil War, led me to two conclusions.  First, that Dr. Gudmundsson was 

absolutely correct - one cannot understand horse-drawn warfare without first understanding the 

horse.  And second, the topic has been covered poorly, if at all.  This effort is an attempt to 

provide historians and general readers with the information they need to, in Dr. Gudmundsson’s 

phrase, “understand the horse” and to attempt to at least partially fill the hole in the 

historiography by telling the horses’ story. 

 In that spirit, I dedicate this effort to those noble beasts, the horses, and mules, that served 

without complaint through conditions often too horrible to consider.  Their story is one that 

needed to be told.  It was a story easy to tell, one just had to listen to the horses to understand.  In 

that sense, this dissertation is an effort to tell their story, using the American Civil war as the 

organizing vehicle for my narrative. 
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ABSTRACT 

 

 

Historians have paid insufficient attention to horses in the study of military history.  The 

US Civil War is no exception.  Horses were central to the conduct and outcome of the Civil War.  

They provided the essential motive power for both armies.  Without them, no military strategy 

was feasible.  They carried the charging cavalrymen.  They pulled the artillery through fields and 

mired roads with mud so deep the horses risked drowning in it.  They supported command and 

control as they carried leaders and their staffs.  They pulled the ambulances that carried stricken 

men from the battlefield to hospitals.  They pulled the supply wagons that supplied the armies.  

The horse required a universe of support to sustain it.  The frequent inability of armies to provide 

simple hay and grain caused thousands to starve to death.  The time and distance imperatives of 

war often strained horses beyond their capacity – thousands died from simple exhaustion   Much 

like the soldiers who died in the thousands from diseases, horses died by the tens of thousands 

from diseases for which they had no defense and for which the men charged with their care had 

no ability to treat.  Lastly, much like the human soldiers they shared the risk of the battlefield 

with horses were ripped by shot and shell.   

This is a highly interdisciplinary study and therefore I use material from beyond history. 

Papers in veterinary medicine provide information on equine disease and the 1860’s 

understanding of it.  Studies into equine nutrition and about the recovery of horses from 

prolonged malnutrition or starvation, on the effects of sleep deprivation and others inform 

understanding of the horse at war.  The 1860 Census and US Department of Agriculture crop 

reports provide insights into the ability of the Pennsylvania/Maryland/Virginia area to support 

large numbers of horses.  This material is integrated into a framework which I use to assess the 

probable condition of both Union and Confederate horses.  I use that assessment as a means take 

a fresh look at specific Civil War events and other military episodes through the lens of the 

condition of the horses supporting the armies. 
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CHAPTER 1 

 

 

INTRODUCTION 

 
 

 

A column of Union troops is marching towards the river when a Rebel battery 

opening upon them, shatters them and they take refuge lower down the slope, where 

they reform and resume their march under its shelter.  We now train our guns on this 

battery and open fire, but scarcely have we done so ere an orderly rides up with 

orders to cease firing as our shots endanger Union troops.  Then comes a season of 

mortal agony for us, long drawn out.  The Rebel battery opens, exploding its first 

shell on our left flank, whose fragments sweep our guns, taking down the two lead-

horses on the piece of the Second Detachment.  Another disables two more, one of 

them the Iron-Gray of Lieutenant Granger and wounds Private Augustus C. White, 

lead driver of the First Detachment, in the leg.1 

 

My title was inspired by this passage from John David Billings’ History of the Tenth 

Massachusetts Battery of Light Artillery in the War of the Rebellion.  Billings’ passage describes 

an event that occurred near Virginia’s Po River during the Union Army’s Overland Campaign in 

the Spring of 1864.  This artillery unit was taken under fire by a Confederate battery and Billings 

describes the effects of that counter-battery fire on his unit.  Billings’ sentence, “Another 

 
1 John Davis Billings, The History of the Tenth Massachusetts Battery of Light Artillery in the War of the Rebellion, 

(Boston:  Hall and Whiting, 1881), 170. 
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disables two more, one of them the Iron-Grey of Lieutenant Granger” troubles me.  These horses 

were essential to the functioning of this unit and the armies of the day, but they were nameless 

elements of a military machine.  The “Iron-Gray” was disabled.  Not Lieutenant Granger’s horse 

“Willie” or “Wyatt.”  These horses deserve to have their story told.  I hope to do that. 

There is a topic too often omitted in military history, one that extends to other fields of 

history.  That topic is the failure to include the horses and mules that, until only recently, 

powered armies.  Using the U.S. Civil War as a central focus, my PhD dissertation seeks to 

rectify this interpretative omission within the existing literature by including horses and other 

animals in an analysis of the most violent clash in American history, one that haunts the 

Republic to this day.  These lessons have direct relevance beyond the history of the Civil War 

history to the broader field of military history and to the larger topic of American social history 

as well. 

This dissertation is about the care, feeding and employment of the literally millions of 

nameless horses that supported warfare, and economies and societies in the pre-mechanized era.  

My hope is that my attempt to give voice to these millions of nameless horses tells their story in 

a such a way that the reader begins to understand the contributions of these horses and mules and 

the costs they paid.  

Horses were central to the conduct and outcome of the Civil War.  Horses provided the 

essential muscle for mobility for both armies.  Without them, no military strategy was feasible.  

They carried the charging cavalrymen.  They pulled the artillery through fields and roads mired 

with mud so deep that horses drowned in it.  They supported command and control of units in 

battle as they carried leaders and their staffs.  They pulled the ambulances that carried stricken 
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men from the battlefield to hospitals.  They and their equine cousins, the mule, pulled the supply 

wagons that provisioned the armies.   

Horses required a universe of support.  Immense efforts were made to gather the hay and 

grain required to sustain them.  The frequent inability of armies to provide simple hay and grain 

caused thousands of horses and mules to starve to death.  The time and distance imperatives of 

war often strained horses beyond their capacity – thousands died from exhaustion.  Much like the 

soldiers who died in the thousands from infectious diseases after they were crowded together in 

huge numbers, horses died by the tens of thousands from diseases for which they had no defense 

and of which the men charged with their care had no understanding or treatment.  Lastly, much 

like the human soldiers they shared the risk of the battlefield with horses were ripped by shot and 

shell.  In many cases, they were especially valuable targets of riflemen - shoot the horses and the 

enemy could not move.  Killing horses became a military tactic for without their horses, the 

enemy unit could not function. 

My PhD dissertation submits that horses and mules played an underappreciated and 

under-examined role in the strategies and outcomes of the U.S. Civil War.  I argue that by 

focusing analytical attention on what might be called the “equine voice,” we shed fresh light on 

not only how we view horses in nineteenth-century warfare, but in the creation of the modern 

world more broadly.  Horses have been silent partners in the rise of modern civilization.  This 

dissertation, by focusing on their role in the Civil War, attempts to give them their voice.   

Civil War historians offer a mixed treatment of horses in the Civil War.  Shelby Foote’s 

monumental three-volume The Civil War offers interesting and entertaining horse related 
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anecdotes but does not provide a serious treatment of the topic.2  They are marginalized from the 

real fighting, a quaint aside in an otherwise human story.  Probably one third of the combatants 

at Gettysburg were horses yet there is not an Index entry for horses in any of Foote’s three 

volumes.  Allen Guelzo’s Gettysburg, the Last Invasion,3 does highlight some horse-related 

concerns.  Guelzo describes Union cavalry General John Buford’s worries about his horses at 

Gettysburg.  Both men and horses were “fagged out” by the time he arrived in Gettysburg; 

Buford could get no fodder for his horses and Confederate General Jubal Early’s men had seized 

every horseshoe and nail.4  Guelzo notes that Charles Morgan, Union General Hancock’s chief of 

staff, complained that Hancock had “managed to kill nearly every horse belonging to the General 

or his staff with hard riding.”5  Guelzo does not note what caused the horses to be “fagged out.”  

How far, how fast, and for how long did they move to cause the condition?  How hard must you 

ride a horse to kill it?  Joseph T. Glatthaar’s General Lee’s Army, From Victory to Collapse, 

offers more insights into the condition of the horses of Lee’s army and the impact of that 

condition on Lee’s options.  He cites Lee reporting to the Confederate Army’s quartermaster 

general that “unless our horses can be brought into good condition, disaster must ensue.”  

Glatthaar goes on to describe Lee’s direction that, since the army had no long forage available, to 

feed the animals on twigs and bark.  These conversations occurred in January 1863.  Over two 

more years of war remained.6  While Glatthaar does an excellent job of describing Lee’s 

 
2 Shelby Foote, The Civil War, A Narrative, Volume 1, Fort Sumter to Perryville, (New York:  Random House, 

1958). 

Shelby Foote, The Civil War, A Narrative, Volume 2, Fredericksburg to Meridian, (New York:  Random House, 

1961). 

Shelby Foote, The Civil War, A Narrative, Volume 3, Red River to Appomattox, (New York:  Random House, 1974). 
3 Allen C. Guelzo, Gettysburg, the Last Invasion, (New York:  Vintage, 2013). 
4 Ibid., 132. 
5 Ibid., 288. 
6 Joseph T. Glatthaar, General Lee’s Army, From Victory to Collapse, (New York: Simon and Shuster, 2008), 214. 
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concerns for the ability of his horses to support his army, he only addresses half of the problem.  

He fails to describe what was required to sustain them.  What is “long forage”?  Can horses 

receive adequate nutrition with just twigs and bark?  The reader sees Lee’s concern, but 

Glatthaar does not help understand the full scope of Lee’s problem by placing the story within 

the context of equine science. 

No better example of these types of omissions is Edward Longacre’s The Cavalry at 

Gettysburg.7  This is a book whose prose flows, it is well researched and cited.  It is when you 

look within to understand the horse, upon which all cavalry operations depend, that you find 

shortcomings.  There is little or no mention of hay, grain, grass, feeding, forage, watering, 

grooming or foot care.  These topics may have been beyond Longacre’s scope, but a book about 

cavalry is incomplete without addressing them.  It is like writing about blitzkrieg tactics without 

addressing fuel and the other aspects of logistics for a mechanized force.  If readers want to 

know about the full realm of Civil War-era cavalry operations, one that includes horses but also 

the complex, interrelated activities required to sustain them, they will have to look elsewhere. 

In my estimation, Edwin Coddington wrote the single best volume on the Gettysburg 

Campaign, his monumental The Gettysburg Campaign, A Study in Command.8  Coddington, like 

many historians, touches on the problems encountered by a horse-drawn army but does not offer 

enough background and context for the reader to truly understand the nature of horse-drawn 

battle.  He noted that a lack of shoes or the means to put them on the Confederate animals was a 

serious matter.  How often does a horse’s shoes need to be changed?  How long do they last?  

 
7 Edward G. Longacre, The Cavalry at Gettysburg, A Tactical Study of Mounted Operations during the Civil War’s 

Pivotal Campaign, 9 June -14 July 1863, (Rutherford, NJ: Farleigh Dickinson University Press, 1986). 
8 Edwin B. Coddington, The Gettysburg Campaign, A Study in Command, (New York:  Simon and Shuster, 1968). 
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Absent context, Coddington’s mention of a shoe shortage is less impactful than it should be.  

Jonathan Boniface, a Union cavalryman, wrote an essential reference for historians.  I base much 

of my analysis of cavalry and mounted operations on his The Cavalry Horse and His Pack. In his 

book, Boniface stated, “No shoe should be allowed to remain on the horse for more than one 

month, or five weeks at the outside in case of emergency.”9  Lee left Spotsylvania County on 3 

June 1863 to begin his movement to Gettysburg.  His campaign lasted forty-two days.  If every 

one of Lee’s horses left Virginia with fresh shoes, every shoe should have been replaced before 

he got back to Virginia.  Did Lee’s army do that?  Could it have done that?  If not, what was the 

impact on the ability of the horses to support operations?  Like Coddington, Stephen W. Sears 

wrote a superb study of Gettysburg.10  In it, he offers only anecdotal mention of the horses 

essential to every Civil War military activity.  James McPherson’s Battle Cry of Freedom is 

another superb Civil War text.11  He offers only incidental remarks regarding horses and does not 

provide a serious treatment of their use, their needs or how those needs were met.   

Common across the military histories of the Civil War is the fact that horses are either not 

addressed, addressed at best at just the anecdote level or seriously but incompletely.  The 

omission puzzles me.  Horses provided all the battlefield mobility for a Civil War era army.  

Robert E. Lee was critically short of horses after the Battle of Gettysburg.  What impact on his 

future operations did this shortage have?  Too often, we see historians write about warfare as a 

clash of “great men.”  JFC Fuller’s Grant and Lee:  A Study in Personality and Generalship is a 

 
9 Jonathan Boniface, Lieutenant, 4th US Cavalry, US Army, The Cavalry Horse and his Pack.  Being the World’s 

Most Comprehensive Study of Equestrian Travel, School of Application for Cavalry and Field Artillery, (Fort Riley, 

Kansas: 1903).  Republished by the Long Riders Guild Press, 2005, 141. 
10 Stephen W. Sears, Gettysburg, (New York: Mariner Books, Houghton Mifflin Harcourt Publishing, 2003). 
11 James McPherson, Battle Cry of Freedom, (New York: Oxford University Press, 1988). 
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notable example.  Other historians focus on the “grunt’s eye” view of the war.  E.B. Sledge’s 

With the Old Breed:  At Peleliu and Okinawa is a classic of this type.  Others such as 

Clausewitz’s On War12 or B.H. Liddell Hart’s Strategy write of strategy at the theoretical level 

absent a discussion of the practical aspects of war.13  All of these portray war as an activity of 

men and their contest of wills.  Beginning with the Second World War and the focus on 

blitzkrieg, historians seem to shift to include technology.  The tank, the Stuka dive bomber, the 

other technologies of war become a dominant topic, but when Germany invaded France in 1940, 

they brought with them 600,000 horses.  The total German force consisted of seventy-seven front 

line and forty-three second line or reserve divisions for a total of one hundred and ten.  Of these, 

only ten were armored, or less than ten percent.  The dominant technology of the German army 

was the horse.  I believe that historians tend to treat war as a human endeavor with a subtle shift 

over time to a clash of technologies as well; animals simply do not fit their perception of war.  

Many historians consider war to be a competition between generals.  Wellington versus 

Napoleon.  Grant versus Lee.  Often, it is seen as a competition between technologies.  The 

German Tiger tank versus the US Army’s Sherman tank.  The Messerschmitt versus the Spitfire.  

Sometimes, it is comparison of strategies or tactics.  Insurgency versus counterinsurgency for 

example.  In far too many cases, the horse, the critical enabler of warfare in the horse-drawn era 

and throughout the transition to fully mechanized armies, is simply an afterthought.  For 

example, what is perhaps most disappointing about the many studies of the Second World War is 

the over-emphasis on the machines of war, tanks, and airplanes.  As shown, these were important 

 
12 Carl von Clausewitz, On War, (Princeton:  Princeton University Press, 1984). 
13

 BH Liddell Hart, Strategy, (Hawthorne, Ca:  BN Publishing, 2008). 
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pieces, but the armor divisions were just a small fraction of the German Army.  The great 

preponderance of the German Army in World War II moved and was supported exactly like it 

was in World War I.  Charles B. MacDonald wrote in his Mighty Endeavor about the German 

army late in the war.  “That a once mighty German army was reduced to such dependence on 

horses came as a shock to many who viewed the pitiable debris on the battlefield.”14  The only 

thing shocking is that anyone would be surprised that the German army was primarily horse-

drawn.  DiNardo relates that at a lecture he presented on the horse-drawn nature of the German 

army, he had a chance to converse with Sir Michael Howard.  Howard had published at least 

nine books, including a portion of the British Official History of the Second World War.  

DiNardo notes that Howard, who served as an Intelligence Officer in the British Coldstream 

Guards and had taken a course on the German Army, “was amazed at how dependent the 

Germans actually were on horses.”  DiNardo attributes this largely to the effectiveness of 

Goebbels’ propaganda ministry’s efforts.15  Simple, willful blindness could also be a cause.  

Perhaps more significant than Civil War historians, the historians of World War II who failed to 

see the horse-drawn nature of the German Army certainly were unable to present a complete 

picture of the nature of the combatants in the European theater. This is also typical of many Civil 

War historians.  Whatever the reasons for historians not telling the horse’s story, it is a story that 

needs to be told and understood.  The horse was, next to the soldier, the essential element of an 

army in the pre-mechanized era, including the German infantry in World War II.  Historians 

must give the horse a voice in the history of their era.  To retrieve anything resembling an equine 

 
14 Charles B. MacDonald, The Mighty Endeavor, (Oxford University Press, 1969), 347. 
15 R. L. DiNardo, Mechanized Juggernaut or Military Anachronism? (Mechanicsburg, PA, Stackpole Books, 1991), 

119. 
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voice, we need to embed our study of the Civil War within the context of the horse and their care 

and feeding.  Then we come closest to answering questions such as how long a horse can be 

productive on short rations or how often does a horse’s shoes need to be changed and the impact 

on an army whose horses were fed short rations and were suffering from malnutrition or starving 

or were marching on sore feet.  Without a basic knowledge of these equine needs, no study of a 

Civil War campaign is complete. 

Compared to military historians, many environmental histories of the Civil War offer 

much more complete treatment.  Brian Allen Drake’s introduction to The Blue, the Gray, and the 

Green, Toward an Environmental History of the Civil War makes an important point about the 

interrelationships and inter-dependencies of different historical fields approaching the same 

subject.  Drake cites Jack Temple Kirby who considered the Civil War an “Eastern” topic.  

Environmental history, on the other hand, was a child of western history, “…born and raised 

across the wide Mississippi.”  Drake summarizes Kirby’s entry as “The rest of the essay offered 

suggestions for how a marriage between environmental history and Civil War studies might 

proceed and what it might look like.”16  Joan E. Cashin’s War Stuff, The Struggle for Human and 

Environmental Resources in the American Civil War offers an example of a marriage that could 

be more complete.  Her Chapter 3, Sustenance, focuses solely on sustaining people.  Sustaining 

the animals critical to the agriculture and transportation systems of the period is not mentioned.17  

Mark Fiege’s The Republic of Nature, an Environmental History of the United States, provides a 

better example of this marriage.  His treatment of the Gettysburg Campaign blends the military 

 
16 Brian Allen Drake, The Blue, the Gray and the Green (Athens, GA:  The University of Georgia Press, 2015), 2. 
17 Joan E. Cashin, War Stuff, The Struggle for Human and Environmental Resources in the Civil War, (Cambridge:  

Cambridge University Press, 2018), 54. 
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concerns with environmental, animal, and social concerns.  Fiege is somewhat unique when he 

highlights Lee’s challenge in feeding his men and animals while stationary in Virginia.  

“Another sign of trouble was the degradation of the army’s horse and mules, the animals upon 

which all fighting forces utterly depended.”18  Missing from The Republic of Nature is a 

description of the effect of the “degradation of the army’s horse and mules” on Lee’s ability to 

fight and win.  Those additional insights would result from a true marriage of Environmental and 

Military History.  R. Douglas Hurt’s agricultural history of the Civil War offers a different take.  

His Agriculture and the Confederacy, Policy, Productivity and Power in the Civil War South 

highlights the challenges of sustaining the South’s animal power.  He notes the Tennessee 

General Assembly asked farmers to “devote the breadth of arable land in the State to the culture 

of grain and grass.”  Later, he notes, simple hay was “indispensable to any army.”19  If 

Tennessee did in fact grow nothing but “grain and grass” would it have mattered?  Could that 

grain and grass have been transported to the armies of the Confederacy?  Had Hurt quantified the 

military impact of failing to provide enough fodder, this would have been a strong example of 

Kirby’s marriage of Military and Environmental Histories.  Within The Blue, the Gray, and the 

Green, Toward an Environmental History of the Civil War, Timothy Silver’s essay Yancey 

County Goes to War, A Case Study of People and Nature on Home Front and Battlefield, 1861-

1865 adds important elements to the discussion of horses in the Civil War beyond hunger, 

 
18 Mark Fiege, The Republic of Nature, An Environmental History of the United States, (Seattle:  University of 

Washington Press, 2012), 208. 
19 R. Douglas Hurt, Agriculture and the Confederacy, Policy, Productivity and Power in the Civil War South, 

(Chapel Hill:  University of North Carolina Press, 2015), 32. 
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battlefield wounds and disease but again, Silver does not speak to the critical military impacts of 

these issues.20 

Some animal historians have done excellent, if incomplete, work considering horses in 

the society, economy and at war.  McShane and Tarr’s The Horse in the City, Living Machines in 

the Nineteenth Century highlights that the ubiquity of horses was not isolated to the military.  

They note that 1870 Boston, with a population of 250,000 people, had sixty-two carriage makers, 

sixty-one harness makers, twenty-nine hay dealers and fifteen wheelwrights.21  In their chapter 

on horse nutrition, they use the construct of the horse as “living machine” as the basis to describe 

horse fodder as “fuel.”  While I differ with their characterization of the horse as a “living 

machine,” horses are living animals, intelligent and loyal, their book is important.  They begin to 

capture the specific requirements for horses’ nutrition in terms of work output.  “To move one 

ton twenty miles on a level road at 2.9 miles per hour in one day required 3,421 calories for an 

1,100-pound horse.”22  The authors go on to discuss the system of hay and grain production, 

transportation, and distribution in great detail.  This type of information is critical to 

understanding the economy and technology of the day.  Absent some level of understanding of 

these topics, the historian is, at best, considering the era incompletely. 

Ann Norton Greene’s Horses at Work, Harnessing Power in Industrial America comes 

closest to consummating a marriage between animal and military history.23  Greene has an 

excellent chapter on Civil War horses.  Horses, second only to men, she offers, were the key 

 
20 Drake, 52. 
21 Clay McShane and Joel A. Tarr, The Horse in the City, Living Machines in the Nineteenth Century, (Baltimore:  

Johns Hopkins University Press, 2007), 32. 
22 Ibid., 127. 
23 Ann Norton Greene, Horses at Work, Harnessing Power in Industrial America, (Cambridge, MA:  Harvard 

University Press, 2008). 
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source of motive energy for Civil War armies.  Her short treatment of horses in a Civil War era 

army touches, lightly, on many of the key issues.  Horses at Work is a noteworthy example of a 

marriage of animal and military history, coming up short only in that there is no discussion of the 

effects of the horses’ condition on the outcome of the war.  This single chapter, while valuable, 

does not offer the detailed information required for a more complete understanding of the Civil 

War. 

Other historians do speak of horses, considering them as a disruptive social element.  

T.R. Fehrenbach’s Comanches, the History of a People, a cultural and social history of the 

Comanche people, highlights the revolution brought by their adoption of the horse.24  Andrew C. 

Isenberg addresses a similar event in The Destruction of the Bison, An Environmental History 

1750-1920.  Isenberg writes that, according to folklore, the Cheyenne acquired horses from the 

Comanche.  According to legend, they were told that “if you have horses, everything changes.”  

The changes are not the expected ones of being better able to hunt or raid.  Instead, horses would 

change their entire way of life.   

You will have to move around a lot to find pasture for your horses.  You will have 

to give up gardening and live by hunting and gathering.  You will have fights with 

other tribes who will want your pastureland.25   

 

Disappointingly, Isenberg does not speak to what was it about possessing huge horse herds that 

would cause this move to a more nomadic lifestyle. 

Historians are not alone in not fully addressing the topic - neither have military theorists 

or practitioners.  Clausewitz, probably the most preeminent of the military theorists, defines war 

 
24 T. R. Fehrenbach, Comanches, the History of a People, (New York:  Anchor, 2003). 
25 Andrew C. Isenberg, The Destruction of the Bison, An Environmental History 1750-1920, (Cambridge:  

Cambridge University Press, 2000), 41. 
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as “an act of force to compel our enemy to do our will” in his On War, published after his death 

in 1832.26  He famously described war as “the continuation of state policy with other means.”27  

Clausewitz’s ideas on war frame it as a clearly human endeavor.  He recognizes in his classic On 

War, however, the requirements to care for the horses so essential to battlefield success.  He 

writes in On War, in his chapter on Maintenance and Supply: 

The ability to endure privation is one of the soldier’s finest qualities:  without it an 

army cannot be filled with genuine military spirit.  But privation must be temporary, 

it must be imposed by circumstances and not by an inefficient system…. This 

artificial system of obtaining supplies was, however, never extended to the feeding 

of horses, since forage, because of its bulk, is much more difficult to procure.  A 

horse’s ration weighs about ten times as much as a man’s and the number of horses 

per man is not one to ten, but one to four or one to three even today.28  

 

Clausewitz acknowledged the requirements to feed the army’ animals, at least at the macro level, 

but he didn’t go beyond this discussion to the next level.  He did not address what the 

requirements to sustain the horses are or how to supply horses on the march or in battle. 

The French theorist Baron De Jomini wrote his Art of War in 1838 29  Jomini provided 

more of a “how to” than Clausewitz, describing the battlefield geometry of bases, key points, and 

the linking strategic lines.  Jomini added the terms interior and exterior lines to the military 

lexicon.  He is the first strategist I have read who used the term “logistics.”  Jomini was 

translated into English and taught at West Point.  It is disappointing that he introduced the 

concept of logistics without a practical application of the concept to the horse-drawn armies of 

the day. 

 
26 Carl von Clausewitz, 75. 
27 Ibid., 64. 
28 Ibid., 332. 

29 Baron de Jomini, The Art of War, (Radford, VA:  Wilder Publications, 2008). 
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J.F.C. Fuller was a 20th century British military strategist and theoretician.  In his The 

Conduct of War 1789-1961 there is not a single mention of feeding an army’s animals.  Horses 

are not even listed in the Index.  His chapters sequence from The Theories of Clausewitz to the 

Influences of the Industrial Revolution.  His next chapter is the American Civil War where his 

first section is the Impact of the Industrial Revolution on the United States.30  The British army 

lost almost half a million horses in World War I.  It was essentially a horse-drawn army well into 

the 20th century.  Significant progress was made in mechanizing the British army between the 

World Wars, but the British Army Medical Services Museum reported that in 1942, the British 

Army still employed 16,000 horses and mules.31  Fuller, disappointingly, is one of many military 

theoreticians who do not give proper attention to the transition period from one technology to 

another, in this case from horse-drawn to fully mechanized.   

Perhaps one of the greatest practitioners of the military art was Field Marshal von 

Manstein, one of Hitler’s top generals in World War II.  Manstein was initially the 56th Armored 

Corps commander (and ultimately an Army Group Commander) during Germany’s World War 

II operations against Russia.  In World War II, unlike the commonly held view that it was all 

about tanks and armored vehicles, the German army was still primarily horse-drawn and foot 

mobile.  Manstein, like Fuller, focused on the machines and not the animals.  He considered 

himself a tank commander while the German Army was still primarily an infantry army with 

horse-drawn transport.  Each German infantry division was supported by 1,200 wagons, each 

 
30 J.F.C. Fuller, The Conduct of War 1789-1961, (New Brunswick NJ: Da Capo Press, 1992), 64. 
31 British Army Medical Services Museum. History of the Royal Army Veterinary Corps. RAVC History. Army 

Medical Services Museum, https://museumofmilitarymedicine.org.uk/about/corps-history/history-of-the-royal-army-

veterinary-

corps/#:~:text=%20History%20of%20the%20Royal%20Army%20Veterinary%20Corps,of%20James%20Collins,%

20Principal%20Veterinary%20Surgeon...%20More, Accessed 23 January 2021.   

https://web.archive.org/web/20080821184002/http:/www.ams-museum.org.uk/historyRAVC.htm
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pulled by three horses.  Manstein’s 56th Armored Corps was part of the German Army Group 

North.  Army Group North consisted of twenty-five divisions, twenty were infantry divisions, 

three were armored and two were motorized.  The German Army employed about 625,000 

horses in the invasion of Russia.  The Fourth Army alone had 130,000 horses.32  Despite this, 

Manstein’s Lost Victories has no mention of the horse-drawn nature of the infantry units in his 

own Army Group.33   

 There is a story to be told about horses in warfare, but that story depends on 

understanding the horse, first and foremost.  To retrieve the Civil War’s equine voice, I use an 

interdisciplinary approach, one that weds pasture and rangeland ecology, equine science and 

veterinary medicine, military sciences, and environmental history, as well as traditional historical 

approaches.  Papers on the practice of veterinary medicine and the history of veterinary 

medicine, for example, inform my discussion of Civil War equine disease and the contemporary 

understandings of it.  I use studies into equine nutrition to inform my discussion of horses 

suffering from prolonged malnutrition or starvation.  I employ studies on the effects of sleep 

deprivation on horses and mules and the effects of overwork to assess the probable degradation 

of each sides’ horse herd.  I use the 1860 Census and U.S. Department of Agriculture crop 

reports to provide insights into the ability of the Pennsylvania/Maryland/Virginia area to support 

the large number of horses kept by the armies there.  I employ an analysis of the requirements to 

sustain an army’s horses and the resources needed necessary to satisfy those requirements.  

Significantly, I address the impact on the army’s capabilities if the capability of the horses is 

 
32 R. L. DiNardo, Austin Bay, “Horse-Drawn Transport in the German Army,” Journal of Contemporary History, 

Vol 23 (1988), 131-132. 
33 Erich von Manstein, Lost Victories. (Chicago: H. Regnery Co, 1958). 
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degraded.  All this material, in combination with traditional historical material, is integrated to 

develop a framework with which to assess the probable condition of both Union and Confederate 

horses.  My goal was to use that assessment to take a fresh look at specific Civil War events 

through the lens of the condition of the horses supporting the armies.  This approach, looking at 

the Civil War through the lens of the animals supporting military operations, offers critically 

important new perspectives. 

I use the Civil war, and specifically the Gettysburg Campaign, as a basis to establish an 

operational context within which to consider the horse at war.  I provide the reader a basic 

understanding of the Civil War in the Eastern theater, with a focus on the 1863 Gettysburg 

Campaign.  The condition of the horses of both the Union and Confederate armies is as much a 

part of the strategic situation as the location of the two armies in relation to each other.  As part 

of the discussion of the strategic situation in the Eastern Theater in 1863, I provide information 

about the feed and fodder available in Northern Virginia and in the region around Gettysburg, 

Pennsylvania.  The differences in the labor forces in Northern Virginia and the Gettysburg region 

of Pennsylvania, predominantly slave based in Virginia, free men supported by significantly 

more farm machinery in Pennsylvania, are considered.  Using this type of information, I go into 

deep detail about the capability of those areas to subsist the huge numbers of horses and mules 

associated with Civil War armies.  I describe the 1860 era road network in the region, with 

emphasis on how different road surfaces impacted horse-drawn movement.  I show how the 

Union blockade of the Chesapeake Bay severely limited the South’s ability to supply Lee’s 

army.  I establish the foundation for the reader to understand how to support and sustain the 

animals of a horse-drawn army. 
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Within such an army, I focus on the employment of horses in three different types of 

units, cavalry, artillery and supply and logistics.  Gettysburg cavalry operations are considered in 

the context of the horses of the two armies.  I provide the reader information about the origin and 

evolution of cavalry forces.  Normal and usual cavalry procedures are discussed and then I 

compare the actual operations to them.  A detailed case study of Confederate General JEB 

Stuart’s cavalry operations during the Gettysburg campaign looks at the daily distances travelled, 

the amount of food available, the ability of the animals to rest and the loads they carried.  Special 

note is taken of Stuart’s own assessments of the condition of his horses, as presented in his Battle 

Report.  The discussion concludes with a consideration of whether the condition of Stuart’s 

horses either positively or negatively affected the outcome of Gettysburg. 

I focus attention on the role of the horse in Civil War era artillery units.  If “horsepower 

moves the guns,” then the historian must understand the horse to fully understand the guns.  The 

discussion’s first part is about the artillery of the Civil War era, its organization, types, uses, 

weights of the artillery system, and ammunition.  Detailed attention is given to the artillery 

horses and the regulation rates of movement and distances.  The artillery is considered at both 

the single gun and the organizational levels.  The last part of the chapter is a detailed case study 

of the artillery at Gettysburg.  I assess the movement of Lee’s army as it travelled to Gettysburg 

and the weights carried compared to the recommended amounts.  Union and Confederate 

artillery performance at Gettysburg is compared.  I focus on the condition of the Union and the 

Confederate horses and the ability of the two competing sides’ horses to support operations.   

 I describe the role of the horse (and mule) in Civil War era supply and logistic operations.  

The chapter discusses the macro level supply needs of a Civil War era army, with the differences 
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between Union and Confederate armies highlighted.  I offer a discussion of the advantages that 

superior water and rail networks provided the Union at the theater level and how those networks 

included horse-drawn wagons to deliver supplies from the port or depot to the point of need.  The 

chapter concludes with a case study of the logistics efforts by both armies to supply themselves 

at Gettysburg.  Lee’s army made the move to and from Gettysburg solely supported by horses 

and mules.  Meade’s army made the move using a combination of water, rail, and supply train.  

What disadvantages accrue to Lee because of this, particularly considering the condition of his 

horses?   

The Epilogue moves my discussion of horses in horse-drawn warfare beyond the Civil 

War.  Its purpose is to highlight other examples of horse-drawn warfare showing that the lessons 

from the Civil War have universal application.  I use the Epilogue to review other episodes in 

history where a reconsideration, framed within the context of the horses, offers new perspectives 

for the historian.  I use three examples, one from the Boer War, one from World War I and one 

from World War II to make my case.  There is also one non-military case, that of the use of the 

horse in the urban environment in urban transportation systems. 

I conclude by proposing to historians that consideration of war in particular, and society 

in general, is incomplete without a full treatment of the animals that powered the army, or the 

society and suggest that a reconsideration of historical episodes in that light would be invaluable. 

In sum, this dissertation makes five overarching contributions.  I describe what it took in the 

nineteenth and twentieth centuries to sustain the animal muscle of a horse-drawn army at both 

the level of the individual animal and at the army level with tens of thousands of horses.  I 

narrate the horror that was the reality of the Civil War, not just for soldiers but for the equine 



19 

 

 

combatants as well, particularly when sleep deprivation, starvation, disease, and injury are 

considered.  I analyze, through the lens of military science, the battlefield contributions, or lack 

thereof, of starving, exhausted and sick horses on Civil War battles and strategies.  I broaden my 

analysis of the Civil War to offer thoughts on utilizing this framework to consider the role of 

nonhuman animals in other major wars.  Finally, I conclude with thoughts on how these lessons 

help historians understand the complexities of a larger, horse-drawn society in full context.   
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CHAPTER 2 

 

 

UNDERSTANDING HORSES, A PREREQUISITE  

FOR UNDERSTANDING THE CIVIL WAR 

 

Every opportunity at a halt during a march should be taken advantage of to cut 

grass, wheat or oats and extreme care taken of the horses, on which everything 

depends.34 

 

Why such a detailed study of horses in the Civil War?  One of America’s true military 

geniuses, William Tecumseh Sherman, understood that everything depended on them, for one.  

Horses were central to the conduct of military operations and the functioning of the civilian 

economy and society.  Without a full understanding of the roles and capabilities of horses in war 

(and in the economy), one cannot understand that history in context.  Much like a study of 

American History in the 20th Century would be incomplete without a full understanding of the 

role of women in society and the economy, an understanding of war without understanding 

horses is impossible. 

Consider the discussion in War Upon the Land of Union General Philip Sheridan’s 1864 

Valley Operations in the context of Lee’s post-Gettysburg depletion of viable and irreplaceable 

 
34 Headquarters, Fifth Division, Army of the Tennessee Order #33, 7 June 1863, J. H. Hammond Assistant Adjutant 

General for Major General William Tecumseh Sherman, Commanding General. Sherman’s direction is quoted, in 

part:   

“The moment the halt or camp is indicated to a battery of Artillery, the command will come into 

battery, unlimber, the guns pointed towards the enemy, horses unbridled or unharnessed, as the case 

may require, guards posted and tarpaulin spread, the water for horses and men looked to and forage 

provided.  Every opportunity at a halt during a march should be taken advantage of to cut grass, 

wheat or oats and extraordinary care taken of the horses, on which everything depends.” 
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horses.35  Grant’s pressure ensured Lee could no longer take the offensive and was forced to 

fight a defensive campaign, slowly moving south to cover Richmond.  Grant forced Lee into the 

defense around the city of Petersburg in June of 1864 and commenced a siege.  Lee was now 

unable to subsist his animals from the countryside and depended on all fodder being brought to 

him by rail, primarily from Virginia’s Shenandoah Valley.  As described in War Upon the Land, 

Grant ordered Sheridan to destroy the war making potential of the Valley. The Valley had little 

industry and was almost exclusively an agricultural region.  Grant’s intention was clear: destroy 

the war making potential of the Valley.  What was its war making potential? Agriculture 

producing calories for men and horses.  Sheridan’s operations commenced in August of 1864 

and concluded in October of that year.  His destruction of the Valley as an agricultural region 

had horrific direct effects for the residents as described in War Upon the Land, but also had 

almost immediate, dire military consequences for Lee.  In the Winter of 1864, just months after 

Sheridan concluded his Valley operation, Lee’s Chief of Artillery, William Pendleton, wrote to 

his wife:  

There is much suffering in store for us.  The difficulty in feeding our animals where 

we have to meet the enemy is almost insuperable and with that difficulty others 

increase, such as feeding our men, whose food the horse must draw and using our 

cannon which must be by horses moved from place to place.36 

 

 This difficulty saw its ultimate effect in Lee’s April 3rd, 1865 retreat from Richmond.  It 

is a military maxim that you may defeat an enemy in battle, but you can destroy him in the 

pursuit.  Lee’s horses proved so weak he was forced to use double teams to pull his artillery to 

try to save it.  What are double teams?  How many horses is that?  Even with twice as many 

 
35 Lisa M. Brady, War Upon the Land, (Athens:  University of Georgia Press, 2012), 72. 
36 Holger Afflerbach and Hew Strachan, How Fighting Ends, A History of Surrender, (Oxford:  Oxford University 

Press), 245. 
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horses per wagon or cannon, they still moved so slowly that Grant’s army was able to pursue, 

pass and finally encircle Lee, causing his final capitulation less than a week later on 9 April. 

The concern about feeding horses during the War applied to Union forces as 

well.  Through the genius of Union Quartermaster General Meigs, the Union army could feed 

their horses in most cases – but not always.  Major William H. Jennings of the Seventh 

Pennsylvania Volunteer Cavalry, assigned as part of Sherman’s Army of the Cumberland, filed a 

report on September 13, 1864 describing what happened when Meigs came up short.  A portion 

is quoted below. 

Army of The Cumberland   

Near Blake’s Mill, Georgia. 

From May 26 to June 2 (seven days) the horses were without feed, and actually 

starved.  One battalion (the Third) lost in action, trying to procure forage, 33 horses, 

and 101 were starved to death and compelled to be abandoned.  June 11 and 12, no 

forage.  A detachment traveled twenty-six miles, returning with one quart for a 

horse.  From June 13 to 18 received half forage. From June 19 to 22 no forage but 

stubble-field to graze in. June 20 lost in action 26 horses. From June 23 to July 17 

received half rations.  July 18 to 19, no forage.  From July 27 to 30 foraged on the 

country for twenty miles around Stone Mountain.  All was packed upon the withers 

of the horses, doing as much harm to the horses as the feed did good, causing sore 

backs.  August 15 and 16, received one quart per head, and marched twenty-four 

miles over a country devastated by the army. August 17 and 18, received one pint 

of feed from Third Division.  August 19, 20, 21, 22, 23, and 24, traveled 120 miles, 

feeding but once, upon green corn. Half ration of forage was issued on September 

8. September 9, 10, and 11, no feed and no grazing.  The stock received no salt or 

hay during the campaign. Lost in action August 20, 112 horses.37   

Consider this report in the context of Sherman’s order: “Every opportunity at a halt 

during a march should be taken advantage of to cut grass, wheat or oats and extreme care taken 

 
37 William H. Jennings, Major, US Army, Commanding Officer, 7th Pennsylvania Volunteer Cavalry, Official 

Report from near Blake’s Mill, Georgia, September 13, 1864, The War of the Rebellion:  A Compilation of the War 

of the Rebellion, Official Records of the Union and Confederate Armies, https://ehistory.osu.edu/books/official-

records/073/0832, accessed 31 October 2020. 
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of the horses, on which everything depends.”  If everything depended on the horses, why weren’t 

they fed?  If “everything” depended on the horse, what was the military consequence of a single 

cavalry regiment having one hundred and one of their horses starve to death?  If you could 

replace the horses, it was equine carnage.  If you could not, it was defeat. 

In the Civil War, simple hay was a strategic resource.  One finds very little mention of 

that in the literature.  Armies could not function without it or a suitable substitute yet in Earl J. 

Hess’ superb book, Civil War Logistics, hay is not even mentioned.  He has a short passage in his 

conclusion that is interesting.38  “Ironically, feeding animals tended to take up the lion’s share of 

transport to areas that had little forage.”  Ironically would not be my word choice, probably 

unsurprisingly? Naturally?  A discussion of the production, acquisition and distribution of horse 

fodder would be invaluable.  Was the South unable to produce fodder?  No, it was fully capable 

as described in R. Douglas Hurt’s essential Agriculture and the Confederacy.39  The problem 

might have been distribution.  Lee in Spotsylvania County Virginia was supported by a single 

light, passenger rail line.  Except for the Antietam and Gettysburg Campaigns, Lee was 

essentially stationary in Spotsylvania County for nearly fifteen months.  Why, with that amount 

of time, was the Confederacy unable to upgrade that rail line to be able to handle freight?  A 

question for another study, but an interesting one. 

 More than 2,000,000 horses are estimated to have died during the Civil War.  Was the 

ability to replace those losses an underappreciated strategic advantage?  It was.  The Union was 

able to establish horse depots with thousands of horses ready to be sent to units.  Lee’s army, on 

 
38 Earl J. Hess, Civil War Logistics: A Study of Military Transportation (Baton Rouge: Louisiana State University 

Press, 2017), 261.  
39 R. Douglas Hurt, Agriculture and the Confederacy: Policy, Productivity, and Power in the Civil War South, 

(Chapel Hill, University of North Carolina Press, 2015). 
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the other hand, was forced to offer furloughs to individual soldiers if they went home and came 

back with a horse.40  Again, War Upon the Land highlights Sheridan’s operations in the Valley 

that removed those horses as a source of replacements for Lee’s army. 

While my focus is on the Civil War, horses in warfare is also a contemporary topic.  An 

estimated 6,000,000 horses died in World War I.41  Martin van Creveld’s superb work, Supplying 

War42 discusses the German Army’s problem with subsisting their horses during the opening 

days of that war.  The failure to pay sufficient attention to the challenge of feeding and resting 

the horses did, in fact, have its effects early in that campaign.  World War I broke out on 1 Aug 

1914.  By 11 August, one cavalry division, its horses starving and exhausted, had to be taken out 

of the line.  As the German Chief of the General Staff Helmuth von Moltke himself put it, on the 

eve of the Battle of the Marne (6-12 September 1914), the German Army “no longer had a single 

horse capable of dragging himself forward.”43  In six short weeks, the German Army had 

rendered all their horses unfit for combat. Consider how the world might have been different if 

Moltke had found a way to sustain his horses.  Would he have won the Battle of the Marne, 

leading to a German victory in World War I? 

Many people envision World War II as being a war of Panzer vs Sherman tank or 

Messerschmitt vs Mustang.  The reality is much different. On the eve of World War II, the 

German Army had one hundred and three divisions available of which just sixteen were armored 

 
40 Livia Gershon, A Horse’s-Eye View of the Civil War, JSTOR Daily, 12 April 2019, https://daily.jstor.org/a-horses-

eye-view-of-the-civil-war/, accessed 1 November 2020. 
41 RL DiNardo and Austin Bay, “Horse-Drawn Transport in the German Army,” Journal of Contemporary History, 

Vol 23, 1988, 129–143. 
42 Martin Van Creveld, Supplying War: Logistics from Wallenstein to Patton (Cambridge: Cambridge University 

Press, 2004). 
43 Ibid., 125.  Quoted by Van Creveld from von Haussen, Erinnerungen an den Marnefeldzug 1914 (Leipzig, 1920), 

171. 
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or motorized.  The other eighty-seven infantry divisions marched, each supported by 1,200 horse 

drawn wagons, each typically drawn by three horses.44  The World War II German invasion of 

France commenced on 10 May 1940.  Germany attacked with eighty-three infantry divisions 

(plus thirty-two Italian infantry divisions) and only ten armored divisions.45  Dunkirk fell on 31 

May.  For three weeks, the infantry divisions pounded to keep up with the armored 

spearheads.  The German Army’s pause before Dunkirk looks quite different when considered in 

the context of the horses.  In World War I, a German cavalry division was rendered combat 

ineffective in less than two weeks due to its starving and exhausted horses.  What condition were 

their horses in after three weeks of hard marching? 

 The German Army took 600,000 horses with them into Russia during World War II’s 

Operation Barbarossa.  In 1944, they still had over two million horses on their rolls.  Consider 

the logistics requirements to feed a single horse, fourteen pounds of hay and twelve pounds of 

oats per day.46  For two million horses, that would be 24,000 tons of hay and oats per day (1,600 

then standard fifteen-ton rail cars) and one can see the impetus to move from horses to 

mechanized forces.  How many survived that first Winter in Russia?  Probably very few.  What 

were the long-term effects on the ability of the Wehrmacht to move?  Were there strategic 

failures because of the loss of horse-drawn mobility?  These questions, considered in the context 

of the horse, may reshape our thinking about the Second World War. 

 
44 DiNardo and Bay. 
45 Peter Chen, Invasion of France and the Low Countries 10 May 1940 - 22 Jun 1940, World War II Database, 

https://ww2db.com/battle_spec.php?battle_id=32, accessed 29 Aug 2020.  There is some disagreement in the 

numbers of German units in the operation.  Chen’s seem to be accurate.  The actual number matters less than the 

proportion of infantry to armor units, approximately ten to one infantry to armored. 
46 Colonel Theodore S. Case, A.Q.M., The Quartermaster’s Guide, A Summary of the Army Regulations of 1863, 

(Saint Louis:  M. Pinkard) 1865, Chapter IX. 
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 Consider horses in a non-military situation, the urban environment.  The American 

Society for the Prevention of Cruelty to Animals’ (ASPCA) 1897 Report on New York City 

shows an annual average of nearly 2,800 horses euthanized by the Society in the years 1887 – 

1897.  On 27 May 1887, 1,185 horses were killed in a single New York City stable fire.  These 

huge numbers of horses in the city generated massive amounts of manure, urine, flies, and horse 

carcasses.  This was clearly a rationale to move to trolleys and other modes of urban transport.  

 The centrality of the horse to American civilization and economy, and their suffering is at 

the nexus of American history, military history, the history of technology and animal history.  I 

am convinced that the modernization of the American society is, in many cases, a deliberate 

movement away from horses as much as a movement towards a new technology.  Books such as 

McShane and Tarr ‘s The Horse in the City47 offer great insights into the greater role of horses 

within the economy and society.  Christopher Wells’ Car Country48 offers important insights as 

well.  Follow-up research after reading Car Country led me to conclude that the story of the rise 

of the automobile (and the pickup truck – Ford sold as many Model A pickup trucks as they did 

sedans) is also the story of the demise of the horse as a prime mover.  To understand the rise and 

fall of the horse in the US society and economy, it is important to briefly explore the natural 

history of Equus Caballus. 

The modern horse descended from the earliest horses and asses found on the large, 

unforested grasslands of the Eurasian steppes.  The horse evolved to maximize the available 

source of nutrition that was found there, grass, and so developed into a grazing animal.  A 

comprehensive description of the origin of the horse was provided by Frederick L. Devereux, Jr 

 
47 Clay McShane and Joel A. Tarr. 
48 Christopher Wells, Car Country:  An Environmental History, (Seattle:  University of Washington Press, 2014). 
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in his 1941 update to the 1914 United States Cavalry School’s The Cavalry Manual of Horse 

Management. 49  In this essential treatise on the cavalry horse, Devereux describes three different 

types of wild horses that were the foundation for the modern horse.   

 

 
Figure 1. Pontic-Caspian Steppes50 

 

The first was the ‘Steppe’ horse of Asia.  Descendants can still be found in northwestern 

Mongolia.  Steppe horses are often described as small and stocky.  They are thickly built,  

with a large head, thick neck, and short legs.  They are typically dun-colored with a dark zebra-

like mane.  A dark stripe continues from the mane along the backbone to a dark, plumed tail.  

They have a yellowish-white belly and dark lower legs and zebra-like stripes behind their knees.  

 
49 The Cavalry School, The Cavalry Manual of Horse Management, (Fort Riley, KS).  The version I used was 

updated and revised by Frederick L. Devereux, Jr in 1979.   
50 Darin Arrick, Victoria Milam, and Andrew Miles Byrd, Briefing Slides:  The Indo-European Homeland 

Hypothesis: An Examination of Bouckaert, et al. (University of Kentucky, April 8, 2013). 
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They are typically about four and a half to five feet tall at the withers and weigh 550 to 800 

pounds.  Modern DNA testing shows that this type of horse is more of a cousin than a 

predecessor of the horse.51 

 

 
Figure 2. The Steppe or Przewalski Horse52 

 

 

The second type was the ‘Forest’ type.  They could be found in the more temperate 

environment of central and southern Europe.  Smaller than the steppe horse, they are often 

referred to all the “’Celtic pony or the ‘Norseman’s horse’.”   

 

 
51 Darin Arrick, Victoria Milam, and Andrew Miles Byrd, Briefing Slides:  The Indo-European Homeland 

Hypothesis: An Examination of Bouckaert, et al. 
52 Smithsonian Institution, Przewalski Horse, https://nationalzoo.si.edu/animals/przewalskis-horse, accessed 2 

November 2020.  
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Figure 3. The Celtic or Exmoor Pony53 

 

Present pony breeds probably are direct descendants of the Celtic pony.  The exact area of their 

origin is unknown, but evidence points to somewhere in North America. The belief is that some 

of these animals were trapped in what is now Alaska by ice barriers where they adapted to harsh 

weather and conditions.  Later the ponies crossed to the British Isles and roamed wild in pre-

Celtic times where they were known to successfully cross with Celtic mares.  Although no 

formal records were kept of their breeding, the first mention of them was recorded in 1086 CE.  

Forty-four to forty-eight inches tall, they have a short, thick head.  Their chest is deep and broad, 

likewise their back which is broad and level.54 

The ‘Desert type’ was a product of Northern Africa and is known as the “Libyan” or 

“Barb” horse.55  In North America today, descendants of these horses are known variously as 

Spanish Barbs, Spanish Mustangs or Colonial Spanish Horses. Silke Schneider, who works to 

preserve rare breeds on her Desert Heritage ranch outside Tucson, states that the differences lie 

less in the horses themselves and more in the goals of the horse registries that employ the 

 
53 The Exmoor Pony aka Celtic Pony, http://horsehints.org/Breeds/ExmoorPony.htm, accessed 2 November 2020. 
54 Ibid. 
55 Devereux, 209. 
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terms.56  They are fifty-three to sixty-one inches tall, with a medium build.  Typically, they 

weigh between 900 to 1,000 pounds.  Clearly, the Barb is the most modern appearing of the 

predecessor horses with a history in Europe commencing about 1,400 CE. It is from these three 

types that the modern horses evolved.   

 

 
Figure 4. Desert or Barb Horse57 

 

 

Horses have evolved to be grass eaters.  Grass is the most natural feed for horses 

providing both the necessary bulk and most of the necessary nutrition.  They became specialized 

to process grass as their primary food source.  Since grass is a bulky, low protein per pound feed, 

the horse must eat a lot of it per day.  For this reason, eating grass is a nearly full-time 

occupation for a horse in the wild.  A military horse, allowed to graze and feed on grass alone, 

would do nothing else that day besides grazing and sleeping.  Union General Gibbons wrote in 

 
56 Wentworth, Judith Anne Dorothea Blunt-Lytton. The Authentic Arabian Horse, 3rd ed. George Allen & Unwin 

Ltd., 1979. 
57 Ibid. 
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his treatise on artillery that a horse, eating just grass, could consume eighty pounds of it per day 

to get its full nutrition.58  A horse then requires forty-five to seventy-two hours for food to 

completely pass through its digestive tract.  The horse’s digestive tract consists of the mouth, the 

esophagus, stomach, small intestine, large intestine, the cecum, the large and small colon, and the 

rectum.59  The realities of the time required for a horse to subsist just on grass ensures that, if the 

horse if to perform work, the horse must be fed feeds more dense in nutrients.  Feeding horses 

saves time for work, freeing up time that in a natural environment would be spent grazing. 

Lieutenant John Boniface is the author of the essential The Cavalry Horse and His Pack.  

In the Cavalry Horse, Lieutenant Boniface describes several breeds of horses.60  They include 

the Percheron, the Clydesdale, the English Sire, the Cleveland Bay, the Thoroughbred, and the 

American Gaited Saddle Horse, among others.  There are many cross bred horses as well. 

 The Percheron breed was developed in Northern France, south of Normandy.  It was first 

imported into the United States in the 1850s period, initially to Ohio.  The Percheron developed 

from an Arabian sire named Gallipoli and the large black horses found in the area of Flanders.  

Large draft horses, the Percheron weighs between 1,650 and 2,000 pounds.  They are described 

as having “excellent conformation, attractive style, activity and endurance, considerable speed, 

amazing strength for its weight and a kind and docile disposition.  He is especially adapted to 

moving immense loads at a rapid rate.61 

 
58 John Gibbon, The Artillerist’s Manual, (New York:  D. Van Nostrand, 1860), 396. 
59 Ann M. Swinker, Feeding Horses, Penn State Extension Paper, December 2, 2015. 

https://extension.psu.edu/feeding-horses, Accessed 11 September 2020. 
60 Boniface, The Cavalry Horse and his Pack.  Being the World’s Most Comprehensive Study of Equestrian Travel, 

School of Application for Cavalry and Field Artillery, 58. 
61 Ibid., 62. 
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 The first recorded notice of “large horses” is 1 July 1352 when William, Earl of Douglas, 

received permission to take ten large horses from Scotland to certain places in the King’s 

Dominion.62  Heavy horses, imported by breeders from Germany, Holland and Flanders bred 

with local horses there resulting in a sturdy, slow-going animal known as the English Shire or 

Cart horse. Similar to Clydesdales, they are large horses.  The stallions stand seventeen hands63 

high or more, their legs massive.  Weighing between 1,800 and 2,000 pounds, they are slow but 

extremely powerful.  They were imported into the United States in small numbers, typically to 

the Mississippi River Valley and were used in the field and for pulling heavy wagons.64 

The Cleveland Bay originated in the Yorkshire area of England.  They are of fuller 

conformation, clean, well made, very strong, and active and are extremely adapted to either the 

coach or the plow.65  They are usually about sixteen hands tall and weigh between 1,250 and 

1,500 pounds.  They were considered to be a perfect general utility horse.66 

 Thoroughbreds originated in England.  The history of the breed is of cross breeding 

English horses with the larger animals of Normandy and Flanders, and then later with the lighter 

Spanish horses, known as Barbs.  Typically found in the role of racehorse, they are ill suited for 

everyday use and completely unsuitable for heavy work.  Smaller than the other breeds, the 

thoroughbreds typically are about 16 hands and 1,200 pounds.  

 The American Gaited Saddle Horse is a distinctly American breed, developed mostly in 

the Southern states.  It is often referred to as the Kentucky Saddle Horse.  Equine experts 

 
62 Ibid., 64. 
63 A hand is an old unit of measure, corresponding to the width of a man’s palm.  It was standardized over the years 

to be 4 inches.  The horse is measured from the ground to the highest point of its withers. 
64 Boniface, 68. 
65Ibid., 68. 
66 Ibid., 70. 
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describe the breed as “educated, accomplished, refined and polished, noble and well-mannered, 

majestic and beautiful; perfect in symmetry and conformation; armed with muscle, bone and 

sinew; endowed with substance, stamina and endurance, the pride of his owner and the 

admiration of all who see him.”  In the Civil War, Morgan’s Raiders preferred this breed.67 

 

 
Figure 5. Anatomical Nomenclature of a Horse68 

 

 

In the Civil War, the two armies valued certain horse characteristics for their two primary 

functions:  pulling and carrying things or people.  For artillery horses, whose function was to 

pull, John Gibbons called for horses that were: 

The horse for artillery service should be from five to seven years old (the latter age 

to be preferred) and should be from fifteen to sixteen hands high. 

The saddle horse should be free in his movements; have good sight; full, firm chest; 

be sure-footed; have a good disposition, with boldness and courage; more bottom 

than spirit, and not too showy.  

 
67 Ibid., 89. 
68 Veterinary Anatomical Illustrations, http://digital.library.wisc.edu/1711.dl/Science.VetAnatImgs, accessed 31 July 

2020. 
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The draft horse should stand erect on his legs, be strongly built, but free in his 

movements; his shoulders should be large enough to give support to the collar, but 

not too heavy; his body full, but not too long; the sides well rounded; the limbs 

solid, with rather strong shanks, and feet in good condition.  

To these qualities he should unite, as much as possible, the qualities of the saddle 

horse; should trot and gallop easily; have even gaits, and not be skittish. The most 

suitable horse for the packsaddle is the one most nearly approaching the mule in his 

formation. He should be very strong-backed, and from fourteen to fifteen hands 

high.  

Horses with very. long legs, or long pasterns, should be rejected, as well as those 

which are poor, lank, stubborn, or vicious.  

The Mule, used with mountain artillery in carrying the pieces, carriages, &c., is 

preferable on many accounts to the horse, especially in a very rough country, where 

its surefootedness is an important quality.  

The mule may be usefully employed from its fourth year to beyond its twenty-fifth. 

It is usually from 13 1/2 to 15 hands high; is hardy, seldom sick, fears heat but little; 

is easy to keep; is very sure-footed and is especially adapted for draught or packing; 

but is seldom used for drawing pieces, on account of its fear of firearms. What has 

been. said regarding the desirable qualities of the horse, is mostly applicable to the 

mule.69   

Lieutenant Boniface, in his The Cavalry Horse and His Pack,70 described how, in 

America, there was a lot of cross breeding among these breeds as well as with the Spanish Barb 

or mustang in the American Southwest.  Boniface suggests that the cross-bred horses typically 

found in the United States are “probably better adapted to the hardships of cavalry life and are 

accustomed to inferior forage, inferior care and privations which would soon ruin thoroughbred 

animals.71  He states that “the regulation horses of the American Cavalry service, as actually seen 

in our troops, is a powerful, fine and tolerably well-bred animal, possessing sufficient bone and 

sinew, intelligence and courage, energy, lightness and endurance for all light cavalry work.”  

 
69 Gibbon, 409. 
70 Boniface, 93. 
71 Ibid., 58. 



35 

 

 

(The maximum weight of a cavalryman was supposed to be not more than one hundred sixty 

pounds.  They typically weighed about one hundred forty-five).  Boniface considered a horse of 

the minimum regulation height and weight as the most satisfactory.   

Occasionally, a few horses creep into the cavalry possessing the maximum height 

and weight allowed but these are undesirable for they have been found to be too 

unwieldy, cumbersome, and slow of gait and action for our light cavalry work. 

 

He describes horses of 1,100 pounds and sixteen hands as generally less agile, slower, 

and more lumbering than the preferred nine hundred fifty pounds, around fifteen hand horses of 

light, hardy builds. 72   

Horses from Kentucky and Tennessee were considered the best fitted for the light cavalry 

work required by the US Army.  They had long necks, prominent withers, broad, deep chest.  

Boniface considered these the best saddle horses.  A Thoroughbred was probably too fragile for 

cavalry work, while the large horses, the Clydesdales, Percherons, and other draft breeds, were 

tough enough but not fast or agile enough.  Boniface considered that a horse half-bred midway 

through these two classes, small, hardy, agile and quick probably typifies the ideal cavalry 

horse.73 

Not surprisingly, Civil War armies were not supplied by pure bred horses.  Most were, as 

Boniface described, cross-bred horses, “tolerably well-bred.”  No matter the pedigree of the 

horse and their breed specific advantages and disadvantages for military tasks, an army who 

could not care for its horses, supplying the required amounts of feed, water, and care, was soon 

foot mobile.  The next Chapters delve into these topics in detail. 

  

 
72 Boniface, 57. 
73 Ibid. 
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CHAPTER 3 

 

 

EQUINE NUTRITION 

Tradition has it that Napoleon said that an “army marches on its stomach.”74  I think it is 

even more true for an army’s horses than for its soldiers.  Armies tasked horses to pull or carry 

heavy loads for hours and often for days on end.  They need substantial amounts of calories and 

nutrients to maintain their strength, weight, and health.  Their feed has low nutrient density and 

high bulk, requiring hours to forage from the natural environment.  Rations for horses typically 

include more nutrition dense foods, typically grains in combination with “long fodder,” either 

grass or hay.  The previous chapter showed how the natural history of the horse contributed to its 

reliance on low-protein grasses and how this related to the amount of time that horses must spend 

grazing.  Feeding horses saves time, can ensure a better diet, and better prepares the horse for 

heavy exertions in support of an army.  This chapter explains the nutritional requirements for an 

individual horse in more detail, particularly working horses.  I will discuss the requirements of 

feeding the large number of horses found in a Civil War army in a later section. 

Prior to commencing, here are some common terms and definitions relevant to the 

discussion of horse feed and fodder production.  A field is open, unwooded, or undeveloped 

land. Pastures are used primarily as places where animals directly graze.  The plants in them tend 

to be low-growing and tolerant of hoof traffic and highly competitive vs. other plants.  Hayfields 

are used primarily as places where grass is harvested and preserved in some fashion for 

 
74 This saying, which attests to the importance of forces being well-provisioned, has been attributed to both 

Napoleon and Frederick the Great. It is recorded in English from the early 20th century. Oxford Reference.com 

https://www.oxfordreference.com/view/10.1093/oi/authority.20110803095425331.  Accessed 4 August.  
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consumption later.  Note:  In this section, the term “grass” is used as the term to describe the 

native warm season grasses found in the Eastern United States.  Hay is grass or other plant 

material that has been mown and dried for use as animal food.  These green and dried grasses 

provide the bulk of the horse’s diet.   

Horses, given the opportunity, graze continuously throughout the day, ingesting large 

amounts of fibrous foods.  Smaller horses need to eat at least one percent of their body weight in 

hay or grass for gastrointestinal health while a thousand-pound horse needs an absolute 

minimum of ten pounds per day.75  Large, working horses that graze their nutrition on wild grass 

can consume up to eighty pounds per day.  To generate energy for work, a working horse, 

unsurprisingly, needs to eat more than a sedentary horse.  Mature, working horses that are fed 

more nutrient rich diets of hay and grain generally consume two to two- and one-half percent of 

their body weight each day.  (A 1,000-pound horse will consume about twenty-five pounds of 

feed daily.  The US Army ration for a horse was right in line with this estimate, fourteen pounds 

of hay and twelve pounds of grain per day.)76   

Eating for a horse is a slow process.  A horse who has twenty-four-hour access to pasture 

will spend up to seventeen hours engaged in grazing activity.77   In combination with their 

requirement for approximately five to seven hours each day committed to rest or sleep, one can 

readily see that a horse in the wild entirely spends his day either resting or eating.  Interestingly, 

a grass-fed horse and a stall-fed horse fed hay “free choice” spend a similar time eating.  Grazing 

 
75 Ray Geor, “Pasture Grass:  The Healthy Choice,” The Horse Magazine, May 5, 2016. 

https://thehorse.com/151332/pasture-grass-the-healthy-choice/ (accessed March 21, 2020), 3. 
76 Theo S. Case, Colonel, US Army, Assistant Quartermaster, The Quartermaster’s Guide, The Army Regulations of 

1863 and the General Orders of the War Department from May 1, 1861 to April 10, 1865, Chapter IX. 
77 Ibid., 2. 
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horses can eat about one to one and a half pounds of grass per hour.  Seventeen hours of grazing 

will provide the horse with up to twenty-five pounds of forage.  Horses who are fed rather than 

grazed, fed on the typical twice per day schedule, reduce the consumption time to just fifteen 

percent of a twenty-four-hour period – three to four hours.78  It becomes obvious that if we want 

to the horse to be productive, the horse must be fed rather than grazed for his nutrition.  It is 

simply impractical to have a working horse grazing seventeen hours a day and the remainder of 

the time sleeping.  To “buy time” for work, the time required for a horse to feed must be reduced.  

That is accomplished by providing the horse daily rations of hay and grain.   

A horse grazing in a pasture is eating grass.  Typically, the grasses used to feed horses in 

the Eastern United States are considered “warm-season grasses.”  Warm-season grasses grow 

during June, July, and August. Cool-season grasses, conversely, begin growing in March and 

April, the cooler Spring months. Pennsylvania and Virginia have the same native warm season 

grasses.  They include Indiangrass, big bluestem, little bluestem, and switchgrass.79  Table 1, 

below, provides descriptions of these key grasses. 

  

 
78 Roy Geor, “Pasture Grass:  The Healthy Choice.” 
79 “Establishing Native Warm Season Grasses for Forage Production and Wildlife Benefits,” Virginia Technical 

Note, March 8, 1970. 
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Table 1. Native Warm Season Grasses of Pennsylvania and Virginia 

Name Height Site Conditions/Comments 

Big bluestem 

(Andropogon gerardii) 
5-7 feet 

Tolerates hot, droughty sites and medium to low fertility 

in acid, sandy, loamy, and clay soils. 

Poor shade tolerance 

Grows best in moist, well-drained sites 

Little bluestem 

(Andropogon scoparius) 
2-4 feet 

Extremely drought tolerant 

Grows best in soil pH of between 5.5 and 6.5 

Indiangrass  

(Sorghatrum nutans) 
4-6 feet 

Grows best in deep, well-drained soil but tolerates 

moderately wet soil. 

Moderately drought tolerant 

Full sun 

Switchgrass  

(Panicum virgatum) 
4-6 feet 

Grows in low-fertility, acid, sandy, clay, and loamy 

soils. 

Excellent heat and drought tolerance 

Full to partial sun 

Grows well on moderately well-drained soils, more 

tolerant of somewhat poorly drained sites than other 

warm-season grasses 

 

These are bunch grasses, meaning that each seed produces a plant that will eventually 

grow into a large bunch with many stems.  The grasses are also very tall, reaching four to six feet 

or more, with very deep roots (five to six feet) that are good for preventing soil erosion.  The tall 

stems are very rigid and remain standing throughout the winter, providing accessible feed for 

horses. 

Boniface provided important insights into the value placed on each of these plants.  He 

categorized hay as upland, lowland, and wet meadow hay.  Upland hay was considered the best, 

then the lowland, and last the wet meadow.80  Boniface described several types of hay and 

provided information about preferred varieties.  While the most preferred grass for hay was 

 
80 Boniface, 410. 
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Timothy, he described several others as suitable for hay making including Big Blue Stem, 

Kentucky Blue Grass, and alfalfa grass.  They are pictured below. 

 

 
Figure 6. Timothy Grass 81 

 

 

 
Figure 7. Big Blue Stem82 

 

 
81 Bonnie L. Grant, Timothy Grass Care: Information About Timothy Grass Growing Cover Crops, 

https://www.gardeningknowhow.com/edible/grains/cover-crops/timothy-grass-growing.htm. accessed 9 Aug 2020. 
82 https://www.britannica.com/plant/bluestem, accessed 9 August 2020. 

https://www.gardeningknowhow.com/edible/grains/cover-crops
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.gardeningknowhow.com%2Fedible%2Fgrains%2Fcover-crops%2Ftimothy-grass-growing.htm&psig=AOvVaw2OaCCRQIcPm9ZBoya-aMCv&ust=1597083688797000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJCg2cjejusCFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.britannica.com%2Fplant%2Fbluestem&psig=AOvVaw17j--7PyaibrKhJQ_9PHnZ&ust=1597084215432000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLCdoL3gjusCFQAAAAAdAAAAABAO
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Figure 8. Kentucky Blue Grass 83 

 

 

 
Figure 9. Alfalfa 84 

 

 

Hay is the alternative if pasture is not available or is out of season.  Good hay is sweet 

smelling, green and free of weeds and tough stemmy plants.  Hay is cut multiple times a year, 

but hay cut early in the growth cycle is more appetizing and nutritious.85   Alfalfa’s first cut is at 

 
83 Ibid. 
84 Bruce Anderson, Grass Control in Alfalfa, University of Nebraska, Lincoln, https://cropwatch.unl.edu/grass-

control-alfalfa, 2015, accessed 1 November 2020.  
85  Kentucky Equine Research Staff, Feeding Horses:  Just the Basics, Equinews, https://ker.com/equinews/feeding-

horses-just-basics-0/, accessed 1 November 2020. 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fcropwatch.unl.edu%2Fgrass-control-alfalfa-2015&psig=AOvVaw2MDtNjYuGijSwjqQlhPJA-&ust=1597084823700000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDAyO3ijusCFQAAAAAdAAAAABAD
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the full bud and then at the first flower.  Perennial grasses are cut at the “boot stage” and then 

every thirty-five days during the growing season. 86  Non-native species used for hay include 

ryegrass, timothy grass, orchard grass and fescue. 

Hay served as the primary cold weather food for horses.  Farmers cut grass during the 

growing season, dried it, and stored it to use as forage after the growing season.  There are some 

important considerations for hay production.  Hay in the Civil War era was produced by hand 

and by animal power.  In the Civil War era, farmers harvested by hand, using a scythe or by first 

generation mechanical harvesters.  They then raked it into windrows to allow it to dry.87  They 

collected the dried hay by forking it into wagons and then storing it in haystacks for later use.  

Haystacks stored most of the hay off the ground, letting air in and moisture out, facilitating 

drying to eliminate rotting.  Farmers typically built haystacks around a center pole, typically ten 

to twelve feet high.  The hay was piled around the pole and tramped down to compact it.  

Farmers finished it off by putting a cap much like a thatched roof over the top to prevent rain 

from wetting the dried hay.  When ready for use, certain styles of haystacks could be tipped into 

a wagon and the hay moved to a barn.  Ropes and pulleys were used to help move the hay to the 

second floor of the barn, the “hay loft” where it could be tossed down to feed the animals.  In the 

Civil War era, hay production was an extremely labor intensive and time-consuming effort.  

Muscle power, both animal and man, was what harvested and collected hay.  Farmers used hand 

tools or horse-drawn machines to cut the hay.  Horses or mules pulled implements to move it into 

windrows and then pulled the hay wagons that moved the hay to the barn or the area where it 

 
86 The boot stage is defined as the time when the seed head is enclosed within the sheath of the flag leaf. 
87 Drying hay was essential.  It prevented rotting and the development of mold which can ruin the hay.   
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was stacked.  It was also a valuable commodity in the sense that a season’s worth of hay 

production might be irreplaceable in a time of agricultural stress if destroyed by raiders. 

Hay was typically cut several times a year in the Eastern United states.  For example, 

consider Adams County, Pennsylvania, and its county seat, Gettysburg.  Adams County farmers 

usually cut hay for the first time in late May or early June.  The average cutting interval between 

the first and second cuttings of the year averages thirty-seven days and thirty-three days between 

the second and third cuttings depending on rain and other factors.  If the first cutting is the first 

of June, the second cutting should be around the July 7.  The third, if possible, is around 10 

August.  

In a pasture, these native grasses can theoretically yield six to seven tons per acre with no 

fertilization.88  Other types of non-native hay in Pennsylvania can produce more, some have 

yields of up to eight tons per acre.  In the Civil war era however, farmers harvested only the 

native grasses.  See the table below. 

 

Table 2. Yield Rates for Different Types of Non-Native Hay in Pennsylvania 

Type of Grass 

Good Soils and 

High Fertility 

Levels 

Average Soils 

and Average 

Fertility 

Levels 

Poor Soils and 

Poor Fertility 

Levels 

Orchard grass  
7.0 tons per acre 

per year 

5.0 tons per 

acre per year 

2.5 tons per acre 

per year 

Timothy or 

Bromegrass  

6.5 tons per acre 

per year 

4.5 tons per 

acre per year 

3.0 tons per acre 

per year 

Kentucky 

Bluegrass  

4.0 tons per acre 

per year 

2.5 tons per 

acre per year 

1.5 tons per acre 

per year 

 
88 Benjamin Tracy and Catherine Bonin, Yield Potential of Native Warm-Season Grasses Grown in Mixture, 

Virginia Tech Cooperative Extension Publication CSES-55P, 

https://vtechworks.lib.vt.edu/bitstream/handle/10919/48349/CSES-55P, accessed 7 Aug 2020. 
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Recent US Department of Agriculture Crop Reports do show a lower yield rate than the Virginia 

Tech information.  A more accurate forecast of yield rates for Pennsylvania alfalfa hay, for 

example, is likely in the range of three tons per acre. 89  

Hay production and storage proved immensely challenging in the mid-nineteenth century.  

Indeed, Charles Withington did not invent the original, successful hay baler until after the Civil 

War, in 1872.  This device was not commercialized and marketed by Cyrus McCormick until 

1873.  Prior to this, the production, transport, and storage of hay proved a labor-intensive effort 

using horse-drawn wagons and machines, manpower and hand tools.   

Cut hay was forked into windrows to dry.  Drying hay prior to storage was critical.  

Spontaneous combustion of hay is possible.  The process of spontaneous combustion involves 

both microbial growth and chemical changes and may be slow to develop.  The wet hay will first 

stimulate microbial growth and as these organisms grow, they produce heat while drying out the 

surrounding surfaces of the hay for energy.  More drying surfaces produces more microbial 

growth and different types of microbes live and die as the internal bale temperature climbs.  The 

larger the haystack and the more densely packed the hay is, the longer it may take to show signs 

of internal bale burning.  Internal bale temperature may take several weeks before reaching 150 

Fº, but from this point on more heat resistant bacteria, called exothermic bacteria, start a process 

of chemical change that rapidly increases temperatures to the point of spontaneous combustion. 

The second hazard of putting up wet or damp hay is the degradation of its nutritional 

value.  The table below shows the spectrum of risk of combustion and loss of nutrient value. 

 
89 US Department of Agriculture, National Agricultural Statistics Office, USDA Northeastern Region Crop 

Production Report 2016 and 2017.  Northeastern Regional Field Office, Harrisburg, PA, Aug 11, 2017, 

https://www.nass.usda.gov/Statistics_by_State//Publications/Current_News_Release/2017/Sep2017CroProd.pdf, 

accessed 21 September 2020. 
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Table 3. Temperatures and Quality Changes in Wet Hay90 

Temperature of the Hay in 

Degrees F 

Loss of Protein 

Value in % 

Hay Conditions and Actions 

Needed 

100-120 None None 

120-130 10-30 Monitor temps daily 

140 10-50 Consider tearing haystack apart 

150-160 30-80 Point of danger of spontaneous 

combustion. 

160-180 90-100 Smoldering pockets and hotspots 

will occur.  If exposed to air, the 

haystack or hayloft may ignite. 

212  Fire may occur.  Hay is ruined. 

 

Once dry, farmers forked the hay into wagons for transport either to a central location outdoors 

for building haystacks or brought to the barn where it was stored in the hay bay or loft.   

 

 
Figure 10. Typical Pennsylvania Hay Bay91 

 

 
90 Steve Fransen and Ned Zaugg, Spontaneous Combustion of Hay, Washington State University, 2020, 

https://ext.wsu.edu/hay-combustion.html accessed 30 Aug 2020. 
91https://www.dhr.virginia.gov/pdf_files/SpecialCollections/BE054_Bedford_Co_Farm_Survey_2014_LPA_report.

pdf 

mailto:fransen@wsu.edu
mailto:zaugg@wsu.edu
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Typically, a barn’s hayloft had trap doors above each first-floor animal stall that allowed 

hay to be dropped into the stalls.  The picture below shows the underside of the hayloft above the 

animal stalls. 

 

 
Figure 11. Animal Stalls Below the Hayloft  92 

 

The figure below shows a haystack of the Battle of Gettysburg period.  This is a style 

referred to as a Romanian haystack.  This haystack depiction is from the Cyclorama at the 

Gettysburg National Military Park.  It shows a haystack at the Codori farm on the battlefield.   

 

 
92https://www.dhr.virginia.gov/pdf_files/SpecialCollections/BE054_Bedford_Co_Farm_Survey_2014_LPA_report.

pdf. 
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Figure 12. Haystack Depicted in Gettysburg Cyclorama 93 

 

 

There is some debate regarding the accuracy of the Cyclorama depiction, but period photos of 

the Gettysburg battlefield show examples of this style haystack.  The picture below, taken in 

1867, shows the Lightner farm on the Gettysburg battlefield with the same style of haystack. 

 

 
Figure 13. Haystacks on the Gettysburg Battlefield94 

 

 
93 “European Style Haystacks in Cyclorama,” Civil War Talk,19 Jan 2017, 

https://civilwartalk.com/threads/european-style-hay-stacks-in-cyclorama.130676/ accessed 30 Aug 2020. 
94 1878 view of the Nathaniel Lightner Farm, Library of Congress Photo, Gettysburg collection.  

https://www.loc.gov/pictures/search/?q=gettysburg%20houses&co=civwar. 
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Farmers built this type of haystack by building a base of sticks or logs to hold the hay off 

the ground to keep it from getting wet.  Next, they erected an internal tripod or frame of sticks to 

support the stack.  They then forked the hay into the stack.  Lastly, the erected a cover for the 

stack using the hay to make, what is essentially a thatched roof.  The thatching served to protect 

the hay from weather and to keep it dry.   

Handling and moving hay required a lot of manual labor and horsepower.  Hay was lifted 

and thrown by forks.  During the Civil War period the ability to compress it did not exist, so it 

took up a significant amount of volume per pound, unlike today’s compressed bales.  As such, it 

was a difficult commodity to transport any distance.  A later section will address transporting 

forage, but suffice it to say at this point, the difficulty in moving hay was a significant military 

issue and logistical challenge.   

Another challenge during the Civil War was that hay was also vulnerable.  Operations 

such as Phil Sheridan’s Shenandoah Valley campaign were intended to destroy an area’s use as a 

source of food and forage.  He and his men found it quite easy to burn haystacks and barns 

loaded with hay in their lofts, depriving the horses and mules of the Confederate armies 

necessary feed and forage. 
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The second major component of a horse’s ration was grain, typically corn, oats, and 

barley. Sherman, in his order to cut forage at every stop, mentions wheat as a feed source.  While 

certainly a key grain, wheat is typically fed to horses as a hay and not as a grain.95 

 

 

Table 4. Caloric Value of Typical Grains for Horses 

Type Calories per Pound 

Corn 1,536 

Oats 1,250 

Barley 1,605 

Average 1,464 

 

 

Farmers harvested their grain once a year.  In the Civil War era, its cultivation was 

completely manual, supported by work horses.  John Jay Janney wrote a book to explain to his 

grandchildren what life was like growing up in Loudoun County, Va.  He described the process 

of threshing the grain after farmers harvested it.  The following excerpt is long, but it gives a 

particularly good description of the amount of work required on a farm to transition wheat into 

flour. 

After mowing [the following summer] the wheat...was bound into sheaves and put 

in shocks of a dozen sheaves each. The children were nearly all, boys, and girls, 

kept home from school to carry sheaves for shocking.  All the mechanics in the 

neighborhood worked in the harvest fields. During the winter we “trod” out the 

wheat.  We had a “treading floor” in the barn about 40 feet square. Many farmers' 

barns were not large enough for that, and they had what is called a “threshing floor, 

“a level piece of ground, fifty or sixty or more feet in diameter, made smooth and 

packed hard.  We stacked our wheat as near the barn as we could, in the “stack 

yard,” and when we commenced treading it out, we would take the sheaves into the 

barn, take off or loosed the bands, and lay a ring of sheaves four feet or four sheaves 

wide all around the floor.  We laid the first one flat on the floor, the next one with 

the heads upon the butts of the first and so on all around the floor.  We thus had a 

 
95 US Department of Agriculture, Cooperative Extension Service Paper, Can Horses Graze on Wheat?  31 Jul 2019. 
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ring of sheaves about four feet wide, with the heads of the wheat only showing, and 

a vacant space in the middle of the floor, of about twenty feet in diameter.  We then 

put four horses, two abreast, walking around on the wheat, against the way the 

wheat pointed.  After the horses had walked around sufficiently, two of us would 

each take a pitchfork, one on each side of the wheat, and turn it over.  This we 

would repeat until the grain was all out of the straw, which was then raked off and 

stored as feed for the cows and steers during the winter.  When the wheat was all 

“trod,” or when the floor became full, we cleaned it.  We ran it through the wheat 

fan twice; the first time through the coarse riddle taking out the chaff only; the 

second time through the fine riddle taking out the “white caps” leaving only the 

clean wheat.  The “white cap” was a grain of wheat with the chaff still fast on it.  

We then took it to the mill, where it was passed to our credit, to be drawn out for 

use or for market.96  

 

Once the grain was threshed, farmers moved it to the local mill where workers there would grind 

into flour or meal.   

Corn was handled differently.  Janney described how farmers “pulled” corn.  They took it 

by wagon to a convenient spot and made a pile of it “about six feet high, and ten or twelve feet 

wide.”  Often, neighbors would help each other with a “corn shucking” party.  Janney told how 

neighbors: 

would take their places along the pile, every man taking about two feet, the aim 

being to see who could husk his way through the pile soonest.  There was always a 

rather free supply of whiskey: the bottle being passed from man to man: care being 

had to not pass it too frequently.97   

 

Unlike hay, which was stored in stacks, corn was stored in cribs.  A typical crib is shown below. 

 

 
96  Werner L. Janney and Asa Moore, editors, John Jay Janney's Virginia: An American Farm Lad's Life in the Early 

19th Century (McLean, Va.: EPM Publications Inc., 1978), 72-75. 
97 Ibid. 
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Figure 14. Log Corn Crib, Heidelberg Township, 

Lehigh County, PA, circa 185098 

 

Typically, grain for animal feed, usually corn or oats, was stored either in a section of the barn or 

a farm outbuilding called a granary.   

 

 
Figure 15. Pennsylvania Granary99 

 

 

 
98 http://www.phmc.state.pa.us/portal/communities/agriculture/field-guide/granary.html. 
99http://www.phmc.state.pa.us/portal/communities/agriculture/field-guide/granary.html. 
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Figure 16. Interior Granary in a Pennsylvania Barn100 

 

Farmers and other users of one or two horses typically learned their trade by observation 

or what we now call on the job training.  The requirements for feed and fodder, water, rest, 

grooming, and medical care were as much folk knowledge as science, focused on the few horses 

or mules a farmer or teamster outfit might have.  The need to care for large numbers of horses 

required a different level of education and training.  In the Civil War era, West Point, the US 

Military Academy, was the source of this type of equine knowledge.  West Point produced many 

senior leaders serving on both sides of the Civil War.  The number of West Point graduates 

among the senior leaders of both armies remains striking.  West Point boasted a total of one 

hundred sixty-eight General Officers among the ranks of the Union Army as alumni.  They range 

from the graduating class of 1805 (Joseph Gilbert Totten, Major General) to the class of 1862 

(George Gillespie, Brigadier General, Medal of Honor for courage at the Battle of Cold Harbor).  

 
100 http://www.phmc.state.pa.us/portal/communities/agriculture/field-guide/granary.html. 
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In the Confederate Army, they range from the class of 1814 to the class of 1862 with such 

officers such as Robert E. Lee (1829), James Longstreet (1842), Thomas (Stonewall) Jackson 

(1846), and JEB Stuart (1854).101  Lee served as the superintendent of West Point from 1852 

through 1855.  Needless to say, West Point trained the senior leadership of both sides in the Civil 

War. 

Prior to 1853, the West Point curriculum’s emphasis was on infantry tactics, artillery, and 

engineering.  During this period, cavalry was not an individual topic of study.  West Point 

revised its curriculum in 1853.  The new Course of Instruction retained the subjects of infantry, 

artillery and engineering but also now included the topic of cavalry tactics.  That course included 

the topics of the mounted trooper, of the cavalry platoon and the squadron.  In 1857 the course of 

instruction for horse-related topics was expanded again.  The new course of instruction retained 

cavalry tactics but added equitation, and significantly, veterinary art and science.  Instructors 

taught these subjects over two academic years.  Additionally, one must consider that instruction 

in artillery had to have a significant component of the course dedicated to the horses who pulled 

the guns.  In the 1857 Course of Instruction, Artillery Tactics was broken out as a separate topic 

from the overarching artillery subject.102  The course description shows that it included the 

exercise of field, siege and garrison artillery, the maneuvers of batteries, mechanical maneuvers, 

and target practice.  The “maneuvers of batteries” could only be accomplished with horse teams 

 
101 Cullum, George W. Biographical Register of the Officers and Graduates of the U.S. Military Academy at West 

Point, N.Y.: From Its Establishment, In 1802, to 1890, With the Early History of the United States Military 

Academy. 3rd ed., rev. and extended. Boston: Houghton, Mifflin, 1891. 

https://catalog.hathitrust.org/Record/008972700, accessed 5 November 2020.  
102 Excerpts of the 1853 and 1857 US Military Academy Course of Instruction, provided with the kind assistance of 

the US Military Academy Library, Special Collections research staff.  Additional information is available at the 

Official Register of Officers and Cadets website:  http://digital-

library.usma.edu/cdm/compoundobject/collection/p16919coll3/id/15955/show/15832/rec/1, accessed 4 September 

2020. 
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so one can infer there was a great deal of emphasis on the horses that were essential to 

maneuvering the artillery of the period.103  Based on a review of the curriculum and their 

personal experience, West Point graduates, serving on both sides in the Civil War, could be 

considered equine experts.  Many cadets had formal courses of instruction, that included 

veterinary art and science.  With their additional instruction in the topics of cavalry and artillery 

where horses were also central to the topic, these men should be considered experts in the care 

and management of US Army horses and mules.  Lee, with his background both as a graduate 

and superintendent of West Point, had to understand what was happening to his horses and the 

effect on his army.   

Following Gettysburg, Lee reestablished his army in Spotsylvania County, west of the 

city of Fredericksburg.  Licking his wounds and aching to go back on the offensive, Lee 

conveyed his expert assessment of his horses immediately after the Gettysburg campaign in an 

August 1863 letter to Jefferson Davis. He wrote:  

Nothing prevents my advancing now but the fear of killing our artillery horses. 

They are much reduced, and the hot weather and scarce forage keeps them so. The 

cavalry also suffer and I fear to set them at work. Some days we get a pound of corn 

per horse and some days more; some none. Our limit is five pounds per day per 

horse. You can judge of our prospects.104   

 

It is a safe assumption that when Lee said, “You can judge our prospects,” the leadership 

of the Army of the Potomac also knew exactly what Lee’s prospects were.  They knew that 

warfare of the day required horses and horses required hay and grain.  The Confederate generals 

knew what they needed to do to sustain their horses but could not do it.   

 
103 Excerpts of the 1853 and 1857 US Military Academy Course of Instruction. 
104 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies Letter, 

Lee to Jefferson Davis, August 24, 1863, https://ehistory.osu.edu/books/official records, Serial 049, 664. 
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 To put the feeding of the horses in context, a review of the US Army regulations for the 

care and feeding of the horses is necessary.  Three situations, caring for horses in garrison or 

home base, in camp or field and on the march will be discussed.  The procedures of a cavalry 

troop will be used to show the procedures and daily routine. 

 For the care of a cavalry unit’s horses while in garrison, the U.S. Army required each 

troop to detail six men to permanently live at the stable and take charge of the work there.  In 

charge of stable operations was the stable sergeant, he reported directly to the Troop 

Commander.  The stable orderly was the second in command.  The farrier shoed horses and 

cared for and administered to the sick animals under the daily supervision of the Troop 

Commander and Veterinary Surgeon.105  The saddler maintained and repaired the unit’s saddles.  

The blacksmith forged horseshoes and repaired wagons and other hardware.  The wagoner 

maintained and repaired the unit’s wagons.  The stable sergeant is described as best being an 

“old soldier, skilled in the care of troop-horses and fond of animals and having stern attention to 

duty.”106 

 A series of bugle guided the daily events.107  Reveille went at 0600.108  Stable Call was 

sounded at 0615.  At this time, the Stable Detail placed the morning feed in the horse’s 

individual feed boxes.  The morning feed consisted of one half of the daily allowance of grain, 

six pounds of oats, corn, barley, or bran.  (Army stables had a grain room at one end sufficient in 

size to hold ten days grain for the unit’s horses.)  No hay was fed in the morning.  At 0915, 

Watering Call was sounded, and the stable detail provided the horses with their morning water 

 
105 Boniface, 362. 
106 Ibid. 
107 “The History of the U.S. Second Cavalry,” March 8, 1970, https://dragoonshistory.com/.accessed 28 Aug 2020. 
108 All times are based on a 24-hour clock. 
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ration.  At 1630, Stable Call and Watering Call would be sounded once again.  The horses 

received their afternoon water and feed at this time.  The afternoon feed of grain consisted of six 

pounds of grain and the entirety of their daily ration of hay (fourteen pounds) which was placed 

in the individual feed boxes.  When weather permitted, the horses were taken out to graze after 

morning drill and kept out until shortly before the 1630 “Stables and Watering” calls.  The 

horses thus received a full ration of hay and grain plus they had the opportunity to feed on grass 

during the day.  While grazing, the horses had unrestricted opportunity to drink water.  Horses 

were also watered just before being placed in their stalls.  To show that the Army considered this 

a serious matter, an officer supervised the grooming, feeding, and watering each day.  The 

stables were inspected daily to ensure they were fresh and clean.  Sick horses were inspected 

daily.  The farrier inspected shoes daily.  In short, US Army leadership viewed the health and 

fitness of their horses as a matter of military readiness, as they did the health and fitness of their 

soldiers. 

 The daily routine while in camp resembled the garrison schedule.  Rather than being kept 

in individual stables, the stable detail tied the horses to elevated “picket lines.”  These were 

either tied between posts (the preferred method) or on the ground with the picket line stretched 

between wooden stakes.  The horses were tied to the picket line by their halter straps which were 

long enough to allow the horses to eat hay and to lay down.  Horses were groomed twice daily 

and were fed twice.  Half the grain was fed in the morning using nose bags and the other half in 

the afternoon.  Occasionally, a little hay was fed around noon.  The entire troop cared for the 

horses when in camp.  The morning water was given about two hours after the morning feeding.  
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The afternoon watering was just before the afternoon “Stables.”  The afternoon feeding consisted 

of half the grain, fed first, and then all the hay.  Horses were never to be hurried while drinking.   

When grazing was possible, the men turned the horses loose under guard.  The animals 

were kept out until afternoon “Stables.”  Herding was sometimes required at night.  Boniface 

noted that: 

As herding at night is dangerous and extremely fatiguing to the men, it should be 

done only when absolutely necessary.  The men must not be saved if the forage in 

camp is poor then the grazing is of utmost importance in field service and often 

furnishes the chief source of forage for the animals.  Batter to have tired troopers 

than dead horses.109 

 

When herding was not possible, and/or the supply of hay was limited, the horses were 

picketed out with the troopers’ lariats and picket pins.  The lariat was twenty feet long giving 

each horse a forty-foot diameter to graze.  The horses were kept separated some distance from 

each other to avoid them becoming tangled. 

The US Army’s Cavalry Manual of Horse Management110 provides useful information 

about the care and feeding of horses.  Secondarily, it offers rare insights into the Army’s 

knowledge of horses.  The following discussion derives from that manual.  The Army used the 

term “ration” to describe the daily food allowance, regardless of how it was fed.  (The term 

applies to both rations for men and horses).   

 

 

 

 
109 Boniface, 375. 
110 Frederick L. Devereux, The Cavalry Manual of Horse Management, (Fort Riley, KS, 1979).   



58 

 

 

Table 5. Daily Requirements for a 1,000 Pound Horse111 

Nature of 

Work 

Dry Matter in 

Pounds 

Net Energy in 

Therms* 

Net Energy in Calories 

Idle 13-18 5.6-7.2 14,100 – 18, 155 

Light Work 15-20 7.5-9.1 18,912 – 22,946 

Medium Work 16-21 9.4-11.1 23,703 – 27,990 

Heavy Work 18-22 11.3-13.9 28,494 – 35, 050 

 

 

Devereaux translates these requirements into suggested diets.  John Gibbons, in his 

Artillerist Manual112 also translates these nutritional requirements into a diet.  The prescribed 

ration for an army artillery horse is presented as, “The ration is 14 lbs. of hay, and 12 lbs. of oats, 

barley, or corn.”113  Boniface highlights the same ration for cavalry horses.114  Note the mention 

of other grains.  This ration is probably too much for a small, idle horse and not enough for a 

large, working horse.  The official US Army Quartermaster regulations specify that, “The forage 

ration is fourteen pounds of hay and twelve pounds of oats, corn or barley.”115  “For mules, 

fourteen pounds of hay and nine pounds of oats, corn, or barley.” 116  The Penn State College of 

Agricultural Sciences recommends a higher daily ration.  They suggest that for a mature, 

working horse, the daily ration should be one to two pounds of hay per one hundred pounds of 

body weight and three quarters to one- and one-half pounds of a grain-based feed.  For a 1,000-

pound horse, this translates to fifteen to twenty pounds of hay and seven and one half to fifteen 

 
111 Devereux, 93.  Therms are units of heat equal to 100,000 BTUs.  Therms convert to nutritional calories using the 

formula Calorie (nutritional) = Therm (EC) * 25216.  Nutritional Calories are equivalent to Kilocalories, that is 

1,000 calories. 
112 Gibbons, 395. 
113 Theo S. Case, Colonel, US Army, Assistant Quartermaster, The Quartermaster’s Guide, The Army Regulations of 

1863 and the General Orders of the War Department from May 1, 1861 to April 10, 1865, (Saint Louis, PM 

Pinckard, 1865), Chapter IX. 
114 Boniface, 400. 
115  Case, 14. 
116 Ibid. 
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pounds of feed.117  Thirty-five pounds rather than the Army’s twenty-six pounds.  A safe 

assumption is that there was individual tailoring of feed amounts by the soldiers caring for their 

animals.   

The following table lays out the caloric value of typical horse feeds by pound. 

 

 

Table 6. Caloric Value of Various Types of Pasture Grass and Hay118 

Feed Calories Per Pound 

Green Pasture 245 

Hay 

Orchard Grass Hay 872 

Alfalfa Hay 977 

Timothy Hay 804 

Average 883 

 

Fourteen pounds of hay, at a rounded average of nine hundred calories per pound, 

theoretically provides the horse with 12,600 calories.  Twelve pounds of grain, at a rounded 

average of 1,400 calories per pound (see Table 4) provides the horse with 16,800 calories.  

Combined, these rations would provide a working Army horse with slightly over 29,000 calories 

per day.  Recall that Lee said that five pounds of corn was the daily limit for his horses, just 

9,000 calories.  This is just 30% of the horse’s daily nutritional requirement.  John Gibbons, in 

his Artillerist Manual stated, “When regular forage has not been distributed, or cannot be 

obtained along the route, and the horses are obliged to subsist on green forage, the ration should 

be eighty pounds per horse.”119  Theoretically, eighty pounds of grass provides 19,600 calories.  

 
117 Marvin H. Hall and Patricia M. Comerford.  Pasture and Hay for Horses, Penn State College of Agricultural 

Sciences, August 1, 2005, https://extension.psu.edu/pasture-and-hay-for-horses, accessed 1 November 2020. 
118 Ibid. 
119 Gibbons, 395. 
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Recall that a horse will require up to seventeen hours to eat that much grass.  The value of grain 

in the diet becomes obvious.  These numbers are key when we assess the condition of the horses 

of the two Civil War armies. 

Large amounts of water are required to process this material through the digestive tract, 

usually between five and ten gallons a day, though moist pasture grass may reduce the 

requirement somewhat.  Heat and other environmental conditions may increase the 

requirement.120 

The horse’s digestive system, to process this large amount of fibrous material taken in 

over multiple hours of the day, has evolved differently than humans.  Where we salivate and 

produce the required digestive fluids and stomach acids on an as needed basis, the horse 

produces gastric fluids throughout the day.121
  The stomach of the horse is relatively small, 

typically only around three gallons, or the size of a rugby ball.122  As a result, horses cannot 

handle large amounts of food at one time; they are built to graze and eat frequent, small portions 

over extended periods.  In a natural grazing situation providing this type of food flow, a steady 

flow of acid is required for digestion, so a horse’s digestive system produces acid twenty-four 

hours a day, seven days a week – up to nine gallons of acidic fluid per day, even when not 

eating. 

 

 
120 Ann M. Swinker, Penn State Extension Paper, How Much Drinking Water Does Your Horse Need? 

https://extension.psu.edu/how-much-drinking-water-does-your-horse-need, undated.  accessed 30 July 2020.   
121 Scott R. McClure, DVM, Equine Gastric Ulcers: Special Care and Nutrition, American Association of Equine 

Practitioners, https://aaeorg/horsehealth/equine-gastric-ulcers-special-care-and-nutrition, 2016, accessed 30 Jul 

2020. 
122 Zoe Davis, Horse Nutrition, (Oxford:  Blackwell Publishing, 2009), 17.  The adult human stomach, in 

comparison, is typically 2-4 liters or roughly one half to one gallon in size. 

https://extension.psu.edu/how-much-drinking-water-does-your-horse-need


61 

 

 

 
Figure 17. Equine Digestive Tract123 

 

 

Horses, given free access to pasture (unlimited opportunity to graze) will spend 60-70% 

of their waking hours grazing.124  In a natural, high-roughage diet, the acid is buffered by both 

feed and saliva.  When horses are fed two times per day, which was the common Civil War 

Army practice, the stomach is subjected to a prolonged period without feed to neutralize the acid.  

In the many cases during the Civil War where horses were on starvation level rations, one can 

see how the horses would suffer from ulcers as a natural consequence of improper diet. 

Bile is a key digestive fluid.  It is secreted by the liver and is a product of the breakdown 

of red blood cells.  Bile helps to neutralize stomach acid but also emulsifies fat.  Unlike humans, 

horses do not have a gall bladder in which to store bile.  Instead, it trickles continuously into the 

duodenum from the liver via the bile duct.  Horses did not evolve to be “meal eaters,” their 

 
123 Carey A. Williams, The Basics of Equine Nutrition, Rutgers University Agricultural Experiment Station Fact 

Sheet, https://esc.rutgers.edu/fact_sheet/the-basics-of-equine-nutrition/, accessed 2 November 2020. 
124 Geor, Ray, “Pasture Grass:  The Healthy Choice,” 1. 
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digestive systems have evolved to eat “little and often” (and mostly highly fibrous material).125  

A working horse must be provided with “long forage,” either pasture grass or hay, to absorb this 

acid and prevent ulcers.  The prescribed military ration during the Civil War addressed this need 

for volume but did not necessarily address the need to feed small meals more frequently. 

One consequence for the horse of a diet that does not provide enough long forage is the 

risk of gastric ulcers.  The table below shows the prevalence of gastric ulcers in modern horses in 

various activities: 

 

Table 7. Equine Gastric Ulcer Syndrome Across Equine Disciplines126 

Horse Performance Type 
Prevalence of 

Gastric Ulcers 
Reference 

Endurance (off-season) 48% Tamzali et. al., 2010 

Endurance (competition season) 93% Tamzali et. al., 2010 

Western Performance 40% Bertone, 2000 

English Performance 60% McClure et al., 1999 

Pleasure/Leisure 53% Luthersson et al., 2009 

Standardbreds and 

Thoroughbreds 
58-88% 

Orsini et al., 2009, 

Beli et al., 2011 

Swedish Trotters 70% Jonsson et al., 2006 

 

“While some gastric ulcers can go undetected and seem not to bother certain horses, other 

horses show a variety of clinical signs, including colic, diarrhea, poor appetite, dull coat, 

decreased performance, and even behavior changes,” writes Kathleen Crandell, an equine 

nutritionist for Kentucky Equine Research (KER).127 

 
125 Davis, Horse Nutrition, 20. 
126 Kristen M. Janicki, MS, PAS, Feeding the Ulcer-Prone Horse, https://thehorse.com/19510/feeding-the-ulcer-

prone-horse/, accessed 3 Aug 2020. 
127 Kentucky Equine Research, Gastric Ulcers Update, https://ker.com/equinews/gastric-ulcers-horses-update/, 

accessed 3 Aug 2020. 

http://www.ker.com/
https://thehorse.com/1author/kristen-m-janicki-ms-pas/
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One last essential agricultural commodity should be mentioned.  Straw was not typically 

raised as a crop but was generated as a by-product of grain production.  The stem of the grain 

after threshing was retained to be used as bedding in stables.  Typical plants used for straw in 

both Pennsylvania and Virginia include alfalfa, wheat, barley, oats, and rye.   

Stable details used straw in large amounts for stable bedding for horses and mules.  The 

U.S. Army authorized one hundred pounds of straw per animal per month.128  A thick bed of 

straw was used to provide a softer place of repose for a horse as well as an absorbent for urine 

and manure.  A 1,000-pound horse will defecate from four to twelve times per day.  This horse 

will produce thirty-five to fifty pounds of manure daily, or about nine tons per year.  On average, 

that 1,000-pound horse will also produce two- and one-half gallons of urine daily - up to fifty 

pounds of raw waste per day per horse.  Stable keepers had to plan for about twelve tons of 

manure and soiled bedding straw per animal per year.129 Typically, this manure was recycled into 

pastures as a fertilizer. 

  

 
128 Colonel Theo. S., AQM, The Quartermaster’s Guide, 23. 
129 Michael Westendorf, PhD, Uta Krogmann, PhD, Horse Manure Management: Bedding Use, Rutgers University 

Agricultural Experiment Station Fact Sheet Number 537, May 19, 2006. 
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CHAPTER 4 

 

 

HOOVES, HORSESHOES AND HORSES’ BACKS 

The horse’s feet are the foundation upon which the horse stands and works.  Care of a 

horse’s hooves is critical.  A horse's hoof is composed of keratin, the same material makes up a 

mammal’s hair, nails, and claws.  The major parts of a hoof are the wall, sole and frog.  The wall 

is simply that part of the hoof that is visible when the horse is standing.  The wall is made up of 

the toe (front), quarters (sides) and heel.  The wall of the hoof is composed of a keratin-based 

horny material that is produced continuously and must be worn off or trimmed off.  Normally, 

the hoof wall grows at the rate of about three-eighths inch per month.  In dry weather, the hoof 

becomes extremely hard.  In wet, muddy conditions, the hoof can soften.  If unshod, the hoof 

rapidly wears away and lameness occurs.   

In his natural environment of grasslands, the horse’s hoof would wear at the same rate as 

it grows – it is the use of the horse on hard, abrasive surfaces that require shoeing.  Farmers and 

equestrians have used horseshoes of various patterns for thousands of years.  They are used for 

working horses who wear their hooves faster than the normal growth rate to protect the hoof 

from over wear.  While the shoe prevents over wear, it also prevents any wear.  The farrier must 

remove the shoe and trim the hoof back regularly since the shoe prevents the hoof from wearing 

at its normal rate.   

Shoes are designed to balance light weight and some degree of durability.  Boniface 

wrote that “The ordinary iron shoe is the best and least hurtful means that can be devised, must 

be admitted, for, even with American ingenuity to help us, nothing yet has been discovered that 
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will take its place.”130  When the shoes wear beyond their limits, they are removed and replaced 

by new ones.  Boniface considered that “No shoe should be allowed to remain on the horse for 

more than one month, or five weeks at the outside in case of emergency.  Some horses require to 

be shod oftener.”131  Boniface suggests that, in field service, it is often necessary to shoe horses 

on the march and at difficult times.  Shoes were pre-fitted to each horse’s fore and hind feet and 

carried in the saddle bags of the trooper, together with sufficient nails, six or eight for each shoe, 

to put the shoe on with in case one was lost.  Issued shoes required fitting to the individual hoof.  

They had to be sized and the ends cut at the right length.  These steps required the use of a forge 

to heat the iron horseshoe.  A set of regulation iron horseshoes weighed sixty-five ounces, 

roughly four pounds of iron per horse.   

Devereaux describes the procedures for caring for horses’ feet on the march.  The unit 

farrier or horseshoer tightened shoes that had loosened on the march.  Lost shoes were replaced 

using one of the prefitted shoes carried by the horse’s trooper.  Once in bivouac, the shoes that 

were replaced on the march were inspected and any needs addressed.  Horses that were reshod in 

the garrison environment typically were reshod because the hoof has grown too long and not 

because of the shoe wearing excessively.  Those shoes replaced on the march were replaced 

typically because the shoe has worn or had come loose and was lost.   

Devereaux relates that when a command is marching one hundred fifty miles or more 

each week over an extended period, it was necessary to re-shoe six to seven percent of the unit’s 

horses each day.  Often, it was necessary to re-shoe a larger percentage.  On protracted marches, 

 
130 Boniface, 136. 
131 Ibid., 141. 
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rest days were often ordered for no other reason than to provide time to re-shoe horses.132  

Boniface noted that the pack animal must also always be shod.  Their shoes were to be changed 

at least once a month, following the same practices as for the cavalry horse.133 

For Lee’s army with an estimated 44,000 horses and mules, this meant nearly 3,100 

animals had to be reshod daily and for the Army of the Potomac, nearly 3,600.  At four pounds 

of iron per horse for a set of shoes, Lee needed over six tons of iron shoes per day while the 

Army of the Potomac needed over seven tons.  A typical six-gun artillery battery with its one 

hundred twenty-five horses was shoeing five horses a day.  Every day.  Many days they could 

not, and the backlog accumulated and then had to be worked down.   

 So integral was the care of the horses’ feet that artillery and cavalry units had their own 

farriers.  Each artillery battery had a “forge wagon.”  Drawn by six horses, the forge was the 

charge of the battery blacksmith, called an “artificer” who was provided an assistant. Their duties 

consisted of doing all the required shoeing and the other repairs requiring blacksmithing skills.134   

Considering the cavalry, a cavalry regiment consisted of twelve “troops” and was 

commanded by a Colonel.  Each had a Lieutenant Colonel, three Majors, and staff of an 

Adjutant, a Quartermaster, a Commissary, and a regimental Surgeon and assistant.  The 

sergeants included: one Sergeant-Major, one Quartermaster Sergeant., one Commissary 

Sergeant, one saddler Sergeant, a chief farrier or blacksmith, and two hospital stewards.  Each 

troop, which numbered 82-100 men, had its 1st Sergeant, Quartermaster Sergeant, a Commissary 

Sergeant, in addition to five Sergeants, eight Corporals, two teamsters, two farriers, one saddler, 

 
132 Devereaux, 156. 
133 Boniface, 434. 
134 Billings, The History of the Tenth Massachusetts Battery of Light Artillery, 19. 
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one waggoner, and two musicians.  In total, each regiment had twenty-five farriers to care for the 

horses’ feet.  Confederate cavalry was organized along the same lines.  Typically, a Confederate 

cavalry regiment consisted of ten companies (also known as squadrons), each with sixty to 

eighty soldiers.  Each company was commanded by a captain and had two lieutenants, nine non-

commissioned officers (sergeants and corporals), a farrier and a blacksmith.135   

For those horses and mules not associated with the artillery or the cavalry, there were 

different support arrangements in place from each army’s Quartermaster Corps.  Quartermaster 

LtCol A. B. Warfield in a 1928 article entitled The Quartermaster Department, 1861-1864 

described the role of the Civil War Quartermaster.  He also provided insight into the numbers of 

wagons, ambulances, horses, and mules supporting another Union army. 

The cognizance of the Quartermaster Department includes all the animals, wagons, 

ambulances, forage, steam and sail vessels, boats, railroads, and cars in use in the 

army. In one army of the Union there are about three thousand wagons, most of 

which are six-mule teams. One wagon is allowed to each regiment, ten to the 

brigade, and in the batteries one to each gun. In addition to these regular trains, 

there are also several extras. In the order of march, one hundred wagons extend 

over a mile of road; and if all the wagons in this army were formed in one line, they 

would extend 30 miles. The number of ambulances is about six hundred. The horses 

and mules number about fifty thousand head.136 

This army would require 3,500 horses per day to be reshod at the seven percent rate.  One begins 

to see the enormity of the task just to care for the feet of the horses and mules. 

Horse and mule-drawn wagons supported the Infantry.  For the Infantry units, they were 

allotted wagons and teams based on a specified allotment based on their size.  During most of the 

 
135 Sayers, Althea D, Introduction to Civil War Cavalry, Ohio State University Department of History, 

https://ehistory.osu.edu/exhibitions/Regimental/cavalry, accessed 17 September 2020. 
136 A. B. Warfield, LtCol, Quartermaster Corps, The Quartermaster’s Department, 1861-1864, The Quartermaster 

Review, September-October 1928, https://www.americancivilwar.com/tcwn/civil_war/QuarterMaster_History.html, 

accessed 17 September 2020. 
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war, each Federal regiment had, on average, six wagons that were used to satisfy its immediate 

needs.  N. S. Dodge described how each wagon was used.  One of the wagons hauled the 

surgeon’s medical stores.  Another carried three wall tents and the baggage of the field and staff 

officers.  The third wagon carried the baggage of the line officers.  The fourth wagon hauled the 

pans and kettles of the line companies.  The fifth and sixth wagons carried rations.137 

To get a sense of the scale of the task, consider that transportation support for Sherman’s 

Army of the Cumberland.  

One wagon is allowed to each regiment, ten to the brigade, and in the batteries one 

to each gun. In addition to these regular trains, there are also several extras. In the 

order of march, one hundred wagons extend over a mile of road; and if all of the 

wagons in this department were formed in one line, they would cover thirty miles. 

The number of ambulances is about six hundred. The horses and mules number 

about fifty thousand head.138   

 

For comparison, Table 8, below, shows the numbers of wagons, horses and mules 

supporting the Army of the Potomac just prior to the Gettysburg Campaign.  These nearly 35,000 

horses and mules were supported by the Army’s Quartermasters, requiring nearly 2,500 horses 

per week (three hundred fifty per day) to be reshod at the seven percent per week rate.  Thought 

of another way, the Army of the Cumberland needed 10,000 horseshoes per week to keep their 

horses properly shod. 

  

 
137 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies, Series 1, 

Volume 27, Part 3, Chapter XXXIX, 365-366, https://ehistory.osu.edu/books/official-records, accessed 17 Sep 2020. 
138 Ibid. 
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Table 8. Army of the Potomac Military Animals, 19 June 1863139 
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Horses Mules Cavalry Artillery 

First Corps 15,186 393 2,578 120 543   3,634 

Second Corps 15,611 670 2,795 110 455   4,030 

Third Corps 22,076 951 2,826 141 1,130   5,048 

Fifth Corps 19,374 879 2,621 9 850   4,359 

Sixth Corps 27,852 1,001 2,633 159 1,034   4,827 

Eleventh 

Corps 
13,237 1,100 1,549 204 467 216 3,536 

Twelfth Corps 9,931 897 1,480 102 397   2,876 

Calvary Corps 12,406   13,471 3103   16,574 

Artillery 

Reserve 
1459 489 1,307 1 1,499   3,296 

Engineer 

Brigade 
2,198 757 326 12     1,095 

Army 

Headquarters 
1,094 600 1,085 65     1,750 

 Totals 140,424 8,822 21,604 13,309 7,074 216 51,025 

 

 

For the Confederate armies, while they had the farriers and blacksmiths as well, often it 

was simply a lack of horseshoes and other supplies that posed the problems for them.  Porter 

Alexander, General Longstreet’s Artillery Chief, stated that “they need to use the nails and 

horseshoes from the hooves of both Confederate and Union dead mounts to provide for those 

 
139The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies, Series 1, 

Volume 27, Part 3, Chapter XXXIX, 212 – 213.  Accessed 17 Sep 2020. 
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mounts that could move on their four feet.”140  Confederate Captain F. M. Colston wrote in his 

1897 article, Gettysburg as I Saw It,  

On Sunday, June 28, Colonel Alexander (Porter Alexander, General Longstreet’s 

Artillery Chief) sent me to town (Chambersburg, PA) to see if I could get any 

horseshoes, nails or other necessities for the artillery batteries but as the Second 

and Third Corps had preceded us, I found very little of use to us.141 

 

Coddington wrote that upon his arrival in Gettysburg, Jubal Early “searched the shops 

and found very few supplies for his commissary but he did succeed in practically stripping the 

community of the horsehoes and nails usually kept on hand.”142  Early was a division 

commander in Confederate General Ewell’s corps.  The lack of horseshoes must have been a 

critical issue for someone as senior as a division commander to be involved in obtaining them.  

 

 
Figure 18. Blacksmiths Shoeing Horses September 1862143 

 
140 Trevor Steinbach, “Union and Confederate Horse Doctors of the Civil War,” The Central Virginian, 28 Sep 2017, 

https://www.thecentralvirginian.com/news/history/union-and-confederate-horse-doctors-of-the-civil-

war/article_ada87e7c-f6bb-5fde-986a-6cf3943df3a8.html, accessed 19 October 2020. 
141 Captain F. M. Colston, “Gettysburg as I Saw It,” Confederate Veteran, November 1897, 551. 
142 Coddington, The Gettysburg Campaign, 168. 
143 Gardner, Alexander, photographer. Antietam, Md. Blacksmith shoeing horses at headquarters, Army of the 

Potomac. United States Maryland Antietam, 1862. September. Photograph. https://www.loc.gov/item/2018666250/. 
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Equally urgent as caring for the horse’s feet was the care of a horse’s back.  As any 

infantryman or backpacker knows, an ill-fitting pack or one poorly packed with items rubbing 

against his back can cause rubs and abrasions.  Typically, the infantryman adjusts the pack, shifts 

items within it, or adds padding.  The same challenges occur with a horse carrying a rider or a 

pack.  Extreme care must be taken of the horse’s or mule’s back before putting on either the 

saddle or the pack.  The Army specified that the pack animal be groomed at least once daily.  

The animal’s back had to be carefully brushed in the morning, before putting on the pack or 

saddle to avoid sores developing from friction with the load.  Boniface noted the need for a 

thorough grooming in the afternoon after the work of the day was finished.   

 Failure to take the necessary precautions to protect the animal’s back resulted in “saddle 

sores.”  They are typically caused by an ill-fitting saddle or a rider who does not maintain the 

correct posture causing pressure points.  Poorly constructed saddles were also an issue.  In a June 

1863 letter to the Confederate Ordnance Chief, Josiah Gorgas, Lee wrote of his concern that 

poorly constructed saddles were injuring his horses:  

My attention was thus called to a subject which I have previously brought to your 

notice, viz, the saddles and carbines manufactured in Richmond.  I could not 

examine them myself but was assured by officers that the former ruined the horses’ 

backs, and the latter were so defective as to be demoralizing to the men.144   

 

The third major cause was a dirty or wet saddle blanket.  A saddle blanket that is dirty, has 

weeds or foreign objects or is worn so thin it does not protect the horse will cause rubbing on the 

skin that will abrade the horse leading to saddle sores.  These saddle sores can be massive 

abrasions causing severe suffering on the part of the animals.   

 
144 Clifford Dowdey and Louis H. Manarin, Editors, The Wartime Papers of Robert E. Lee, (New York: Da Capo an 

unabridged republication of the 1961 volume published by the Commonwealth of Virginia), 504. 
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Saddle sores are normally found around the withers of the horse.  The skin there is thin 

with little fat or muscle to cushion the area.  If the rubbing and pressure is not relieved, 

abrasions, sores and rashes may develop leading to great pain and discomfort for the horse.145  

The picture below shows horses suffering from these abrasions.  

 

 
Figure 19. Horses Suffering from Saddle Sores146 

 

 

The Civil War era treatment of saddle sores was to clean the area and then allow time for 

the horse to heal – time then, like now, was the only cure for these sores.  The animals had to 

have time to heal however military necessity often did not allow the necessary time.  The best 

practice was to avoid saddling the horse until it had healed.  If the horse had to be saddled, the 

use of a second blanket was recommended to protect the sore area.  (The availability of blankets 

 
145 EquiMed Staff, Equine Diseases and Conditions, Saddle Sores, 14 August 2014, https://equimed.com/diseases-

and-conditions/reference/saddle-sores, accessed 19 September 2020. 
146 Katherine Blocksdorf, Girth Galls and Saddle Sores, 30 December 2018.  Picture credit to Sze Lung Ng / Getty 

Images. https://www.thesprucepets.com/girth-galls-and-saddle-sores-1886439, accessed 18 September 2020. 

https://www.thesprucepets.com/girth-galls-and-saddle-sores-1886439
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is discussed below).  Operations often made it necessary to continue to work the animals, either 

saddle or pack animals, even while they suffered from these sores.  Recall Captain Adams’ letter: 

Backs soon get feverish under the saddle and the first day’s march swells them; 

after that day by day the trouble grows…Imagine a horse with his withers swollen 

to three times the natural size and with a volcanic, running sore pouring matter 

down each side and you have a case with which every cavalry officer is daily called 

upon to deal and you imagine a horse which has still to be ridden until he lays down 

in sheer suffering under the saddle.147  

 

The problem was not unique to the Union Army.  Isaac Baker, a Confederate cavalryman 

in A.P Hill’s 3rd Corps of the Army of Northern Virginia is quoted in an article by historian 

Keith Miller: 

Our horses’ backs were raw with ulcers one and two inches deep and full of 

maggots. The green flies had put up a big job on us, our blankets were full 

of maggots and rotten, our saddles had from a pint to a quart of maggots in 

them and we had to run them out with hot water and soap, and it was months 

before the horse’s backs were cured.148 

 

It was crucial to prevent the development of these sores.  Besides grooming to keep the 

animal’s coat smooth and removing any dirt or debris, padding was used to prevent friction from 

rubbing saddles or packs from causing sores.  Blankets were placed between the animals back 

and the saddle, for example.  The pictures below show several types of saddle blankets in use 

during the Civil War.   

 
147 Charles Francis Adams, Jr, A Cycle of Adams Letters, 1861-1865 Volume II (Boston and New York, Houghton 

Mifflin Company, University Press Cambridge, 1920), 3-5. 
148 Keith Miller, Bravery and Sacrifice Weren’t Exclusive to the Two-Legged Soldier, Civil War Times, 

February 2006, https://www.historynet.com/southern-horse.html, accessed 18 September 2020. 

https://www.historynet.com/southern-horse.html
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Figure 20. Civil War Cavalry Blanket 

 

 

 
Figure 21. Civil War Saddle Blanket in Place on the Horse 

  

 

A second style of saddle blanket is shown in the two figures below. 

 

 

 
Figure 22. Civil War Era Saddle Blanket 
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Figure 23. Civil War Saddle Blanket in Place on “Frank”, 

a Horse of the 12th Ohio Cavalry.149 

 

 

Both types of saddle blankets were made of wool – which is absorbent.  Horses and 

mules sweat to control their body temperatures.  The sweat of the animal would often soak the 

blanket through.  Once wet, the blanket would be even more susceptible to creasing, causing rub 

points that would injure the horse. 

 

 
Figure 24. Sweating Horse 150 

 
149 Larry Stevens, History of the 12th Ohio Cavalry, http://www.ohiocivilwar.com/cwc12.html, accessed 18 

September 2020.  Interestingly, “Frank” is one of the few horses found during my research that I’ve found who is 

identified by name. 
150 Horse Breeds Pictures, Do Horses Sweat?  https://www.horsebreedspictures.com/horse-facts/do-horses-sweat, 

accessed 18 September 2020. 
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The Confederate Army was often without standard saddle blankets.  They were forced to 

substitute regular woolen blankets.  The figure below shows a Confederate cavalryman using 

one.  Later in the war, the Confederate army suffered shortages of even regular woolen blankets, 

a shortage shared by both soldiers and horses.  By 1864 the Confederate Quartermaster 

Department was forced to rely totally on imported British blankets, low value, bulky items that 

had to run the Union naval blockade.  A report by Confederate Quartermaster General Alexander 

R Lawton dated 5 August 1864 stated “our entire supply of blankets has to be drawn from 

abroad.”151  It is a safe assumption that Confederate cavalrymen did the best they could for their 

horses, since in most cases they owned them, but the lack of blankets had to increase the 

probablity of sore backs in their horses as Isaac Baker’s letter showed.   

 

 
Figure 25. John Bowman, Confederate Cavalryman, Shown 

Using a Regular Woolen Blanket as a Saddle Blanket152 

 
151 David Burt, Blankets and Substitutes in the Army of Northern Virginia, American Civil War Society, 

https://acws.co.uk/archives-military-anvblankets, accessed 18 September 2020. 
152 Ken Knopp, Confederate Saddles and Horse Equipment, 

http://www.perryvillebattlefield.org/html/cs_cavalry_impression_2017.html, accessed 18 September 2020. 

http://www.perryvillebattlefield.org/html/cs_cavalry_impression_2017.html
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There were other causes of back injuries.  Horses carrying loads on their backs without 

the use of packs that spread the weight and cushioned the load was a significant issue.  Spinal 

injuries were an issue.  Thoroughbreds were more likely to be diagnosed with impingement of 

the dorsal spinous processes than other breeds.  Racing is the activity most frequently associated 

with impingement although other studies have found that jumping is also associated with 

increased likelihood of of developing scaroiliac joint pain causing a chronic decrease in 

performance.  These activities, racing and jumping, would be closely associated with cavalry 

type activities.  Judith Findley and Ellin Singer suggested that short-backed horses may be at an 

increased risk of developing a vertebral injury due to reduced flexibility. 153  There are the same 

number of dorsal spinous processes in both short and long-backed horses.  In the short-backed 

horse, they are fitted into a shorter distance, with inherently less space between them.  Long-

backed horses may be more susceptible to ligament injuries in their backs.  In either type of 

injury, the observable behavior would be considered a form of “lameness” as a result of pain.  

Modern treatments to help a horse recover from a back injury include exercise modification, 

systemic medication, intralesional medication, mesotherapy, and perhaps acupuncture and 

chiropractic manipulation.154  Only exercise modification and rest were available treatments in 

the Civil War era.  In an environment where starving horseses were forced to continue to serve, it 

is difficult to imagine that a sore-backed horse could be given the significant amounts of rest it 

needed to recover. 

 
153 Judith Findley and Ellen Singer, “Equine Back Disorders, Clinical Presentation, Investigation and Diagnosis,” 

InPractice, October 2015, Volume 37, 456-457. 
154 Judith Findley and Ellen Singer, “Equine Back Disorders, Treatment Options,” InPractice, Volume 38, January 

2016, 32-38. 
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Unfortunately, sore backs were not unique to the armies’ horses.  Mules were similarly 

afflicted.  Lieutenant Colonel William Le Duc was the Chief Quartermaster of the Army of the 

Potomac’s Eleventh Corps.  In a 25 May 1863 letter to Brigadier General Ingalls, the Chief 

Quartermaster of the Army of the Potomac, Le Duc lamented the treatment and condition of his 

mules:   

The pack-mules used in the late movement were not only not trained, and the 

packers not expert, but the ordnance officers in charge were utterly regardless of 

their animals, and neglected to have their trains watered, fed, or unpacked. They 

seemed to be utterly ignorant of the equine necessity of daily oats, and to have used 

their trains without any judgment or mercy. The ordnance sergeant of the Second 

Division reports that the mules of his train were without forage four days, and on 

the fourth day they were so weak it was almost impossible to get them to stand up 

and go along; also, that the saddles were off only a few hours in seven days; that 

the backs of some were scalded and fairly rotten. The First and Third Divisions 

trains experienced similar neglect. The First Division had 59 mules packed with 

two boxes each small arms ammunition, and 19 were ridden by the drivers. Their 

train returned with a loss of 3 animals, and 13 were subsequently condemned and 

turned into the depot at Aquia on account of sore backs. Two days and one night 

they were entirely without food and with their packs on.  (Emphasis added.) 
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CHAPTER 5  

 

 

EXHAUSTION AND DISEASE 

The two main killers of Civil War horses were exhaustion and disease.  Sadly, simple 

exhaustion of the horses was an enormous concern.  Exhaustion took its toll on horses, often with 

fatal consequences.  The Union 2nd Brigade, 2nd Cavalry Division report of 23 August 1864 

noted “My command is now reduced by about 100 men by the giving out of horses on the 

previous night’s march.”  One hundred horses “giving out” on a single march, how 

malnourished, thirsty, and exhausted the unit’s horses must have been. 

Nancy S. Loving has done extensive research into the horse deaths related to endurance 

races.  These long distance races approximate the level of effort a Civil War horse might 

encounter.  Recall the earlier mention of Union General Hancock at Gettysburg.  Guelzo notes 

that Charles Morgan, General Hancock’s chief of staff, complained that Hancock had “managed 

to kill nearly every horse belonging to the General or his staff with hard riding.”155  What is 

“hard riding?”  It would seem logical that an endurance race offers a fair approximation.  In this 

style of race, a horse and rider complete more than fifty to one hundred miles of trail riding in a 

single day.  Horses may be working hard for six to twenty-four hours.  Because of this 

combination of duration and level of effort, dehydration, electrolyte imbalance and heat stress 

can arise, causing injuries to the horse and sometimes death.156  Despite the significant veterinary 

oversight during an endurance race, in the 2002-2014 period, researchers found there were 

 
155 Allen C. Guelzo, 132. 
156  Nancy S. Loving, DVM, Examining Horse Deaths Related to Endurance Rides, American Association of Equine 

Practitioners Convention Article, 28 February 2016. The Horse.com, https://thehorse.com/17122/examining-horse-

deaths-related-to-endurance-rides, accessed 20 September 2020. 
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ninety-six fatalities out of 270,000 horses.  That is a 0.32 fatality rate even with supervision and 

expert medical care, something not available in the Civil War era.  Loving cites the work of Olin 

Balch, DVM and Hal Schott II, DVM.  Schott presented the findings of the two researchers.  

“Despite veterinary oversight, which is arguably the highest of any equestrian sport during 

competition, fatalities do occur.”  They report that 70% of horse fatalities studied were the result 

of severe muscle cramping and exhaustion.  Schott reported:  

Exhaustion was commonly associated with decreased intestinal function due to 

long period of decreased blood flow to the intestinal tract, as blood was diverted to 

the exercising muscles during exercise.  Affected horses showed a poor appetite 

and colic signs, attributable to poor intestinal motility.  A disastrous consequence 

was stomach rupture in several horses, with no apparent relation to stomach ulcers, 

while others developed renal (kidney) failure or laminitis.157   

 

Loving concludes with a finding from Balch and Schott.  They write, “Horses that compete in 

50-mile competitions are twice as likely to suffer a fatality and horses competing in 100-mile 

rides have a tenfold risk of fatality.”  Schott notes this rate is comparable to thoroughbred 

racehorses.  Dr. J.H. Foreman explains that while exhaustion occurs in most equestrian sports, it 

is more frequent in those events requiring sustained work such as endurance racing, three-day 

eventing, and hunting, which seems very much the same as a three-day battle.  He finds it occurs 

 
157 The American Association of Equine Practitioners describes laminitis in their undated article, Laminitis:  

Prevention and Treatment.  Equine Laminitis results from the disruption (constant, intermittent or short-term) of 

blood flow to the sensitive and insensitive laminae.  These laminae structures within the foot secure the coffin bone 

(the wedge-shaped bone within the foot) to the hoof wall. Inflammation often permanently weakens the laminae and 

interferes with the wall/bone bond.  In severe cases, the bone and the hoof wall can separate.  In these situations, the 

coffin bone may rotate within the foot, be displaced downward (“sink”) and eventually penetrate the sole.  Laminitis 

can affect one or all feet, but it is most often seen in the front feet concurrently.  The terms “laminitis” and 

“founder” are used interchangeably.  However, founder usually refers to a chronic (long-term) condition associated 

with rotation of the coffin bone, whereas acute laminitis refers to symptoms associated with a sudden initial attack, 

including pain and inflammation of the laminae, https://aaeorg/horsehealth/laminitis-prevention-treatment, accessed 

20 September 2020. 
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most often when an unfit, unacclimatized or unsound horse is worked.  One can safely conclude 

that warfare should be included on that list.158   

Dr. Amelia S. Munsterman has conducted a significant amount of research about fatigue 

during prolonged exercise.  She notes that only twenty-five percent of the total energy produced 

by a horse’s muscles is converted to mechanical energy, the seventy-five percent unused energy 

is converted to heat.  That heat must be removed either by sweating or panting.  She notes the 

potential complications for horses from prolonged sweating are much like those for humans: 

dehydration and electrolyte disturbances.159   She notes that during hot conditions, horses may 

lose two and a quarter to four gallons of water per hour.  Exhausted horses may lose up to ten 

percent of their body weight from water loss due to sweating.  Munsterman describes a range of 

symptoms associated with exhausted horse syndrome.  They include changes in attitude and gait, 

colic, laminitis, hard muscle bellies, depression, ataxia (a degenerative disease of the nervous 

system), recumbency (the horse is unable to regain his feet after lying down).160   Munsterman’s 

description best aligns with those found in the records of Civil War units, horses that went down 

but could not get up. 

Tim Watson’s 2009 article describes the symptoms of chronically fatigued/exhausted 

horses.  He notes that chronic fatigue syndrome is a recognized diagnosis by a veterinarian but 

he notes a “paucity of published papers” on the topic.  Watson noted that fatigue was 

accompanied, in some cases, by a loss of appetite and marked weight loss.  The affected horses 

 
158 J. H. Foreman, “The Exhausted Horse Syndrome,” Veterinary Clinic North America Equine Practice, Vol 14, 

Issue 1, April 1998, pages 205-219, https://www.vetequine.theclinics.com/article/S0749-0739(17)30220-1/fulltext, 

accessed 28 September 2020. 
159 Amelia S. Munsterman, “Fatigue During Prolonged Exercise,” Merck Veterinary Manual, 

https://www.merckvetmanual.com/metabolic-disorders/fatigue-and-exercise-in-animals/fatigue-during prolonged-

exercise-in-animals, accessed 28 September 2020.  
160 Ibid., 2.  
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would carry their head and neck low, and would have drooping lips, drooling, constipation, 

muscle tremors and a dull, easily shed coat. 161  Watson references research conducted by S.W. 

Ricketts on the syndrome.  Ricketts studied thirty-two horses aged two to twenty-four years old 

with clinical signs of chronic fatigue syndrome.  While not definitively proven, Ricketts suggests 

a correlation of a viral infection with the diagnosis of chronic fatigue is high.  Ricketts identified 

twenty-eight of the thirty-two horses (88%) with a persistent enterovirus infection of some 

type.162  Treatment for chronic fatigue syndrome typically requires a prolonged period of rest, 

something typically not available to a Civil War horse.   

These descriptions of exhausted horses differ from horses that are sleep deprived.  While 

exhaustion is cumulative over a period of extreme exertion, sleep deprivation occurs simply from 

the horse being unable to get quality sleep.  Christine Barakat describes the case of a twelve-

year-old horse standing outside the arena at the state fair.  Suddenly, his head dropped, and his 

knees buckled.  Just before falling to the ground, he came to and righted himself.  A history was 

taken of the horse.  He had been at the fair for eight days.  He was ridden several times a day and 

received attention in between.  At ten each night, there was a large fireworks display.  The 

sounds unnerved the horse and he remained agitated throughout the night.  This horse was 

diagnosed with sleep deprivation.163  Dr. Joseph Bertone has documented over one hundred 

twenty-five similar cases.  Dr. Bertone determined the cause was the inability to get enough 

 
161 Tim Watson, “Chronic Fatigue Syndrome in Horses,” Vet Times, March 2, 2009, https://www.vettimes.co.uk, 

accessed 28 Sep 2020. 
162 J.G. Newland, J.R. Romero, 2008, “Enteroviruses,” International Encyclopedia of Public Health, 

https://www.sciencedirect.com/topics/neuroscience/enteroviruses, accessed 28 September 2020.  The enteroviruses 

are a genus of the family picornaviridae.  Their normal site of replication is the GI tract, where the infection can be 

subclinical or result in a mild GI disorder.  In horses, it can enter and replicate in the respiratory tract.  In a 

proportion of cases, the virus spreads to other organs, causing severe disease which are typical of individual 

enterovirus types.  The human enteroviruses include the polio viruses.  
163 Christine Barakat, “Is Your Horse Sleep Deprived?”  EQUUS, February 2007. 

https://www.sciencedirect.com/referencework/9780123739605
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rapid eye movement sleep (REM).  He stated that a horse requires each night two hours of 

diffuse drowsiness (during which the horse stands with full weight on both front legs and one 

rear leg while the other rear leg is cocked, or “primed,” to kick if necessary), three hours of slow 

wave sleep (at which point the horse is either lying down in lateral or sternal recumbency (lying 

flat on his side or lying on his chest, respectively) and less than one hour of REM sleep (during 

which the horse is commonly positioned on the ground, but the body is upright with head tucked 

to a side – normally toward the stifle.  The stifle is the complex hinge joint in the upper hind 

limb of the horse, and the largest joint in the horse's body).  This allows for better respiration 

than being on a side.164  A horse unable to lie down is unable to move into REM sleep.  In REM 

sleep, the horse has rapid eye movements and a loss of reflexes and muscle function – he would 

fall if he were to enter REM sleep while standing - much as Dr. Barakat’s twelve-year-old 

gelding did at the fair.  Dr. Bertone suggested that a horse does not need to have REM sleep 

every night.  He suggests that a horse can go from seven to fourteen days without it but that after 

that he says you begin to see “sleep attacks.”165  Dr. Bertone notes that ninety percent of the time 

when he gets a call about a collapsing horse, the cause is sleep deprivation.166 

Dr. Bertone identifies several types of sleep deprivation.  Of Dr. Bertone’s list, the types 

most likely to afflict Civil War military horses are discussed here.  One type is sleep deprivation 

caused by pain or physical discomfort associated sleep deprivation.  This category includes 

horses that have been clearly diagnosed with painful conditions ranging from severe joint disease 

 
164 Dr. Joseph Bertone, Sleep Disorders in Horses: A Review and Classification of 420 Cases, a presentation at the 

June 2016 forum of the American College of Veterinary Internal Medicine. 
165 Dr. Joseph Bertone, “Six Types of Sleep Deprivation in Horses,” The Horse, March 9, 2018, 

https://thehorse.com/155696/six-types-of-sleep-deprivation-in-horses, accessed 28 September 2020. 
166 Stephanie L. Church, “The Otherwise Apparently Healthy Collapsing Horse,” The Horse, 

https://thehorse.com/110342/the-otherwise-apparently-healthy-collapsing-horse/, accessed 28 September 2020. 
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and other musculoskeletal diseases to gastric ulcers.  Battlefield injury, sore backs or sore feet 

would be other causes.  A second type is associated with environmental insecurity.  This 

category includes horses whose clinical signs resolve after caretakers or veterinarians identify 

and change environmental issues.  These include stall-size changes, stall relocation, loss of other 

horses to which the patient seemed be attached, light bulb wattage changes, blanket issues, 

window coverings, weather, and many more seemingly incidental environmental issues that, 

when addressed, lead to resolution.  One can easily imagine how this could apply to a military 

horse.  Another type that Bertone describes is sleep terror associated.  This category includes 

horses with behavior resembling sleep terror behavior in humans.  The sleep terrors occur before 

the horse enters REM sleep, preventing him from entering that sleep phase.  This is a relatively 

new finding, with all cases identified since January 2012.  

In the Civil War, death and disease among horses occurred in horrific numbers.  The 10th 

Massachusetts Battery of Light Artillery was a standard Union six-gun battery with twelve-

pound Napoleon howitzers.  They were assigned one hundred twenty-five horses to support their 

battery and guns.167  In the Civil War era, as now, each unit files a daily “Morning Report,” an 

accounting of the presence or absence of all assigned personnel and unit activities.  The morning 

reports of the 10th Massachusetts are illustrative of the life and death of Civil War horses in the 

artillery.  In June of 1864, following the Battle of the Wilderness, the 10th Massachusetts lost 

fourteen horses, ten from exhaustion and four due to glanders, a terribly infectious disease.  This 

is thirteen percent attrition in a single month.  In April 1865, of their one hundred twenty-five 

horses, the 10th Massachusetts had thirty-eight horses die, thirty-six from exhaustion and two 

 
167 John Davis Billings, The History of the Tenth Massachusetts Battery of Light Artillery, 19. 

https://thehorse.com/114626/got-ulcers/
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from “Black Tongue.”  (Black tongue is also known as vesicular stomatitis, a contagious, viral 

disease.  It is interesting that the 10th assigned Black Tongue as the cause of death in two cases.  

Modern veterinary medicine considers Black Tongue to be a non-fatal disease, requiring only 

supportive care).168  This is thirty-five percent attrition in a single month.  Recall that Lee 

surrendered at Appomattox on 9 April 1865.  These deaths show that exhaustion was not 

something horses immediately recovered from, the physical effects of exhaustion lingered and 

killed even after the period of exertion ended. 

Joseph Glaathaar describes the health challenges for the Confederate soldier in his 

General Lee’s Army, From Victory to Collapse.169  The Confederate Army bivouacs, clumped so 

tighty together, acted as a biological bomb.  Medical studies have discovered a very high 

correlation between population density and the rate of illness.  With soldiers packed into these 

camps, both Yankees and Rebels would suffer from a high incidence of sickness:   

What made these Rebel camps particularly lethal was that the troops came almost 

exclusively from rural areas, where they had little exposure to these deadly 

agents….In camp, living in tight proximity to thousands of others,and with huge 

numbers of soldiers drawing from the same water supply, disease spread like 

wildfire.170 

 

What occurred for the men occurred for the animals as well. 

 Unique in size perhaps, but not in function, the Union Giesboro Cavalry Depot near 

Washington DC is illustrative.  Giesborough was located on the east bank of the Potomac River, 

just south of Washington DC.  It is now the site of Joint Base Bolling-Anacostia.  The facility 

was commissioned in August 1863.  Capable of holding 30,000 horses, it held at its peak 21,000 

 
168 Dr. Angela Pelzel-McCluskey, DVM, “The Return of Vesicular Stomatitis in Horses,” The Horse, 

https://thehorse.com/178193/the-return-of-vesicular-stomatitis-in-horses/, accessed 5 October 2020. 
169 Glatthaar, General Lee’s Army, From Victory to Collapse, (New York: Simon and Shuster, 2008). 
170 Ibid., 67. 
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horses on a site consisting of six hundred twenty-four riverfront acres, slightly less than a square 

mile.171  Consider the impact of bringing that many horses in from the country and crowding 

them into such dense conditions and then itroducing a contagious disease.  It was much the same 

as bringing soldiers into similar environments, rampant disease spread.  

 

 
Figure 26. Giesboro Cavalry Depot, Washington DC from the East172 

 

 

 
Figure 27. Giesborough Horse Corral173 

 
171 Giesboro Point Cavalry Depot, Parking for 30,000 Horses, Civil War Washington DC, 

http://civilwarwashingtondc1861-1865.blogspot.com/2011/08/geisborough-point-cavalry-depot-parking.html, 

accessed 21 September 2020.  There are two spellings of Giesboro (Giesboro and Giesborough) in the literature.  I 

use the spelling employed by the author in each case. 
172 Library of Congress Photograph, Washington, District of Columbia. Cavalry depot at Giesborough Point. United 

States, May 1864. Photograph. https://www.loc.gov/item/2018672508/ 
173 G. Terry Sharrer, “The Great Glanders Epizootic, 1861-1866:  A Civil War Legacy,” Agricultural History, Vol. 

69, No. 1 (Winter 1995) 79-97.  This short paper is essential to understanding the realities of horse-drawn warfare. 
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 Perhaps the single best, but painful, example of the challenge of equine disease is 

described by Sharrer’s The Great Glanders Epizootic, 1861-1866:  A Civil War Legacy.  

Glanders is a highly contagious disease, fortunately one that has been eradicated in the United 

States since 1934.  No cure was ever developed, the eradication came from quarantine efforts.  

Long a challenge to the health of horses, Louis XV established the first veterinary school in 

Lyons, France to study it.  With a two week asymptomatic incubation period, the disease was 

highly contagious.  Probably getting its foothold during the first Winter of the war, glanders 

spread throughout both the Union and Confederate army horses.  At Giesboro, it rampaged 

through the horses.  In late 1863, Giesboro was burying over six hundred horses per month, 

twenty per day.  Captain C. Baker was Giesboro’s chief inspector of horses.  He ordered three 

hundred and thirty-one animals shot in a single day, 29 November 1863.  On 13 January 1865, 

Giesboro had one hundred eighty-eight horses die of glanders.  By this point in the war, probably 

all of the horses passing through Giesboro had been exposed to and were probably infected with 

glanders.  Those horses, sent to Union armies in the Eastern theater, undoubtedly spread the 

disease to both military and civilian animals.  So bad was the situation that the American 

Agriculturist Magazine offered the following:  

That among the horses sold in this city (Washington DC) at the Government sales, 

those well known to have this most malignant and terrible disease, have been 

repeatedly and we presume, constantly sold.  The Government might better have 

shot every horse, than to have them spread contagion and death (for the disease is 

utterly incurable) among the stables of the country, far and near.174  

 
174 American Agriculturist Magazine, September 1865, https://catalog.hathitrust.org/Record/000527367 p 269, 

accessed 21 September 2020. 
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The following quote from the American Agriculturist Magazine of September 1865 

indicates the breadth and severity of the problem post-war as well as providing important 

insights into the contemporary understanding of the disease and its transmission:   

When the symptoms above described, or any of them appear, the horse should be 

isolated from all others and carefully watched and as soon as there is no doubt that 

the disease is glanders, he should be killed and deeply buried.  The first fact which 

meets us is that the disease is contagious; the next, that it is incurable.  Then we 

become aware, that though in most forms it is easily recognized, in some systems 

it remains partially dormant, yet so active that horse is capable of imparting the 

disease in its acutest form.  Then we have the following, stated as facts by all the 

best veterinary authorities:  Inoculation with the virus will produce either glanders 

or farcy, according to the constitution of the patient, irrespective of the origin of the 

virus, whether from a glandered or farcied horse.  Infection takes place from horses 

drinking out of the same trough or bucket, eating out of the same crib, wearing the 

same bits or harness, being curried by the same comb, being harnessed in the same 

team, being hitched to the same post, from rubbing noses as horses will if they can 

on the road or in adjoining pastures, etc.  Besides all these we have the appalling 

fact that grooms, drivers, and all coming in contact with glandered animals are 

liable to take the disease, which, when attacking human beings, is attended with the 

greatest distress and agony, before death comes to relieve the sufferer.175 

  

 
American Agriculturist Magazine, September 1865, https://catalog.hathitrust.org/Record/000527367 p 269, accessed 

21 September 2020.175. 
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CHAPTER 6 

 

 

BATTLEFIELD WOUNDS 

This is a history of horses at war.  Disease, starvation, and exhaustion were key concerns.  

So too was the threat of battle.  Horses were at least as vulnerable to battle wounds as their 

soldiers.  Consider the state of battlefield trauma medicine of the era in general.  There were 

many medical and surgical advances during the Civil War.  Quinine was introduced as a 

preventative for malaria.  Quarantine for infected soldiers essentially eliminated yellow fever in 

the Union Army.  Gangrene was successfully treated with bromine.  An integrated ambulance 

system brought injured soldiers off the battlefield for treatment.  The Civil War saw the 

introduction of anesthetics (chloroform was preferred), and the first successful neurosurgery was 

performed among other advances.176  I suggest that the state of medical state of the art for 

wounded soldiers also represented what was available for horses. 

Battle wounds were often horrific, with deep lacerations and puncture wounds.  Horses, 

like men, were wounded by projectiles from artillery and rifles.  Artillery fragments caused 

large, deep lacerations.  Sabre slashes caused lacerations and, in some cases, puncture wounds.  

The table below shows a relative comparison of the types of casualties suffered by Civil War 

soldiers. 

 

 

 

 
176 Robert F. Reilly, MD, “Medical and Surgical Care During the American Civil War, 1861-1865,” Baylor 

University Medical Center Proceedings, April 2016, 138-142. 
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Table 9. Types of Weapons and Wounds Inflicted by Percent in Soldiers177 

Type of Weapon Number % of Recorded Cases 

Minie ball 108,049 76 

Musket ball (round) 16,742 12 

Shell fragment 12,520 9 

Pistol or buckshot 3,008 2 

Grape, canister (artillery) 1,153 1 

Solid shot (artillery) 359 0.3 

Explosive musket ball 139 0.1 

Unknown 103,829 100.4 

 

 

In this pre-antibiotic era, puncture wounds often became infected, leading to debilitation 

and possibly death.  Slow, heavy lead bullets shattered bones.  The typical Civil War bullet was a 

.58 caliber soft lead, low velocity projectile.  Its low velocity meant that, in the case of soldiers, 

it often did not exit.  In the case of horses with their larger body mass, the bullet probably never 

exited.  In almost all cases, bullets drove foreign matter deep into tissues, serving as a cause of 

infection.  Simple battlefield debris could injure a horse.  Shards from shrapnel or shell could cut 

or lead to deep puncture wounds in the horses’ feet.  Canister rounds or solid shot could sever 

limbs.  In soldiers, the majority of bullet wounds were to the extremities.  These wounds 

typically had a high potential to maim but did not typically cause the death of the soldier.  

Wounds to the abdomen, on the contrary, were much more likely to be fatal due to infection.   

The practice of medicine had no solution for shattered bones.  Amputation of the maimed 

limb was the only available option.  Three of every four surgical procedures performed on 

soldiers during the Civil War were amputations.  Each amputation took between two and ten 

minutes.  In total, there were about 175,000 extremity wounds to Union soldiers.  About 30,000 

 
177 Reilly, 138-142. 
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underwent amputations.  Of these, slightly over twenty-six percent of the wounded soldiers died 

after surgery.  In the case of horses and mules, like soldiers, wounds to the abdomen were often 

fatal.  Unlike their soldier counterparts, the shattered and broken limbs of horses and mules could 

not be amputated, and the animal was typically shot.178   

While enormously tough and frequently able to sustain multiple, serious wounds, overall, 

the animals were much more susceptible to battle wounds than soldiers.  They did not typically 

participate in the close combat experienced by the soldier such as seen in the Gettysburg fights, 

but they were larger with more of their vital areas exposed.  They could not find cover by using 

trenches to avoid enemy fire.  Forced to remain stationary to perform their tasks, artillery horses 

were often the most vulnerable.  As such, artillery horses were often special targets of riflemen.  

Shoot the horses and the artillery could not move.   

The artillery fight at the Trostle Farm during Gettysburg is an example.  The 9th 

Massachusetts Artillery fought at Gettysburg as part of the First Volunteer Brigade of the 

Artillery Reserve.  The brigade, under the command of Union Lieutenant Colonel McGilvery, 

consisted of the 5th and 9th Massachusetts Batteries, the 15th New York, and Battery C/F of the 

Pennsylvania Light Artillery.  The brigade had twenty-two guns in all.  On the second day of the 

battle, they were posted in front of the main Union battle line in the Peach Orchard along the 

Emmitsburg Road as part of the Union Third Corps.  This was open country. 

 

 
178 Reilly, 138-142. 
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Figure 28. Artillery Fight at Gettysburg179 

 

 

The ground slopes gently from the Emmitsburg Road to the east and then back towards 

Cemetery Ridge where the main Union line of defense was established.  The Confederate attack 

broke the 3rd Corps battle line.  As the infantry units conducted a fighting retreat towards 

Cemetery Ridge, the artillery was positioned to fire on the advancing Confederate troops.  

Taking fire from advancing Confederate infantry from three sides, one of McGilvery’s batteries, 

out of ammunition, had to retire.  McGilvery ordered his remaining three batteries to move to the 

rear and reestablish a firing line about 750 yards behind their current position.  Upon receiving 

this order from his Commanding Officer, Captain John Bigelow, Commanding Officer of the 9th 

Massachusetts, ordered his unit to “retreat by prolonge.”180  Bigelow, firing as he retreated, was 

 
179 Artillery Batteries in the Vicinity of the Trostle Farm, Scene from the Gettysburg Cyclorama, Gettysburg 

National Military Park, https://www.nps.gov/gett/learn/historyculture/gettysburg-cyclorama.htm, accessed 3 

November 2020. 
180  Henry Jackson Hunt, William F. Barry, and Wm. H. French. United States War Dept. Instruction for Field 

Artillery, (Philadelphia: J. B. Lippincott, 1860).  The prolonge was a rope with a hook on one and a toggle on the 

other.  The prolonge was attached to the gun.  When the gun was fired, the natural recoil rocked it back about 4 
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able to reestablish a firing line with the other batteries.  Yielding to the Confederate pressure, all 

McGilvery’s batteries except the 9th retreated.  Remaining in the vicinity of the Trostle farm, 

Bigelow continued to fire canister at the advancing Confederate infantry.  Ready to hitch his 

horses to the guns, caissons and limbers, Lieutenant Colonel McGilvery, seeing the desperate 

situation developing, ordered Bigelow to maintain his position “at all hazards.”  Bigelow 

continued to engage the enemy until “he lost four guns (of his six, he had sent two to the rear 

previously since the narrow front he established was too narrow to position all six properly) and 

practically all of his horses.” 181  As a standard six-gun light artillery battery, Bigelow had, at full 

strength, one hundred twenty-five horses.  The image below shows the horses of Bigelow’s 

battery where they fell in the vicinity of the Trostle farm. 

 

 
Figure 29. Horses of Bigelow's Battery Lay Where 

They Fell on 2 July, Trostle Farm, Battle of Gettysburg
182

 

 

 
yards.  The gun crew used the prolonge to pull the gun to the rear and reset it for firing again.  Used during the 

retreat, it allowed the gun to remain firing while simultaneously retiring.  The gun, if attached to the limber, cannot 

be fired.  The technique was resorted to when casualties among the horse teams were such that there simply were not 

enough horses to get the guns out. 
181 Coddington, The Gettysburg Campaign, 417.   
182 Alexander Gardner, Gardner’s Photographic Sketch Book of the Civil War, Plate 42, (New York: Dover 

Publications, 1959). 
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Other Union artillery units suffered grievous losses of horses as well.  Two batteries under a 

Lieutenant Turnbull also participated in this action.  His casualty list included nine men killed, 

fourteen men wounded, and forty-five horses killed.183   

 

 
Figure 30. Horses of Bigelow's Battery, Trostle Farmhouse After the Battle184 

 

 

Cavalry units, like artillery, often had extremely high numbers of horses wounded and 

killed.  For the 7th Pennsylvania Cavalry Regiment, serving as part of Sherman’s Army of the 

Cumberland, combat losses were extraordinarily high.  Major William H. Jennings wrote in a 

report submitted during the Atlanta campaign for a single engagement on August 20, 1864, “My 

loss is as follows, 3 Officers, 5 enlisted men killed, 10 wounded, 11 missing, total 44.  Horses 

lost, 112.”185  This was twelve percent of his available horses, lost in a single battle.  In total, the 

 
183 Report of Brigadier General R. O. Tyler, Commanding General of the Artillery Reserve on the Operations of the 

Artillery Reserve, from June 28 to July 4, 1863, Battle of Gettysburg, to Brigadier General Hunt, Chief of Artillery, 

Army of the Potomac, August 30, 1863. https://ehistory.osu.edu/books/official-records/043/0871, accessed 5 

October 2020. 
184 Alexander Gardner, Gardner’s Photographic Sketch Book of the Civil War. 
185 Army of the Cumberland Report, Major William H. Jennings, Commanding Officer, 7th Pennsylvania Volunteer 

Cavalry, https://ehistory.osu.edu/books/official-records/073/0832  
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7th Pennsylvania Cavalry lost four hundred and one horses of their 919 from 30 April through 13 

September 1864.  Confederate cavalryman Nathan Bedford Forrest reportedly had thirty horses 

shot from underneath him during the war. 

John Billings documented the day-to-day operations of his artillery battery, essentially as 

a diary of the unit’s activities.  For the 10th Massachusetts Light Artillery, a sister unit to the 9th, 

Billings reported that it was disease and exhaustion that took most horses.  The 10th 

Massachusetts started the war with one hundred twenty-five horses and had continual losses and 

receipt of new horses throughout the war.  They had a total of four hundred twenty-two horses 

that were either condemned as unfit for service (the primary reason for a horse to be removed 

from the unit), died of disease, exhaustion, ordered shot for various unspecified reasons (most 

likely symptoms of glanders) or died from direct combat injury.  Horses were many times more 

likely to die from exhaustion or disease than from combat injuries in this unit.186   

Glanders was probably the most serious equine disease dealt with during the Civil War, 

there were many others.  The table below shows the frequency and type of disease the 10th’s 

horses endured.  It also shows the named diseases that killed horses in the 10th Massachusetts, as 

well as the number.   

  

 
186 Billings, History of the 10th Massachusetts.  This text is a day-by-day accounting of the activities of this unit.  The 

information used here was compiled from those daily reports.  



96 

 

 

Table 10. Causes of Death for Horses in the 10th Massachusetts Light Artillery 

   Cause of Loss  Action Total 

Combat Action Killed in Action 3 

Combat Action Died of Wounds 2 

      

Unfit for Continued 

Service 

Condemned, Returned to 

Quartermaster 173 

    

Exhaustion Died 68 

Exhaustion Abandoned 11 

Shot on Order No Further Information in the Record 46 

Shot on Order Disease, Glanders 40 

Shot on Order Wounded in Action 14 

Shot on Order Injured 1 

      

Disease Glanders 38 

Disease Black Tongue 5 

Disease Stoppage 4 

Disease Inflammation of the Bowels 2 

Disease Lung Fever 2 

Disease Influenza 2 

Disease Congestion of the Lungs 1 

Disease Congestion of the Lungs 1 

Disease Liver Disease 1 

Disease Nasal Gleet 1 

Disease Cold 1 

Disease Blind Staggers 1 

Disease Distemper 1 

Disease Seizure 1 

Disease Infection 1 

      

Uncategorized Death No Further Info 7 

 

 

By far the most significant cause of horses lost to the Battery were horses who were 

condemned as unfit for continued service and returned to the Quartermaster.  The expectation 

was that these horses could be rehabilitated and reissued by the Quartermaster at a later date.  
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There is little record of the disposition of these horses, however.  Exhaustion was a large cause 

of the loss of horses, whether from the horse dying directly from exhaustion or from the unit 

abandoning the exhausted animal.  Perhaps unbelievably, there were just slightly more lost to 

exhaustion than those lost to disease, seventy-nine horses lost to the 10th Massachusetts on 

account of exhaustion compared to seventy-eight for disease.  If we add the forty horses shot for 

glanders to the number of those who died outright from the disease, we see that glanders 

accounted for seventy-eight of the 10th’s one hundred two disease-related horse deaths, over 

seventy-five percent of the total.  

All told, this single howitzer battery, with its initial allotment of one hundred twenty-five 

horses for guns, wagons, ambulances, and leaders, had a total equine attrition of over four 

hundred and twenty animals - more than a three hundred percent turnover.  During the War, the 

10th Massachusetts received a total of three hundred forty-five replacements.  At the end of the 

war, the battery turned only eighty-four horses back to the Quartermaster, short forty-one from 

full strength. Only one of their original one hundred twenty-five horses survived the war.187    

  

 
187 Billings, History of the 10th Massachusetts. 
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CHAPTER 7 

 

 

MALNUTRITION AND STARVATION OF CIVIL WAR HORSES 

It is painful to consider but many Civil War horses simply starved to death.  While the 

records of the 10th Massachusetts do not list any horses dying of starvation, starvation did not 

impact just the Confederate armies.  The 7th Pennsylvania Volunteer Cavalry reported that the 

majority of the 230 horses reported abandoned and died were literally starved.  Major William H. 

Jennings wrote a report to his parent command, the 1st Brigade, Second Cavalry Division on 27 

August 1864.  In it, Major Jennings wrote “the horses were without feed 26 days and were on 

scant feed for 27 days.  For seven consecutive days, the horses were without feed of any kind.”188  

To give a sense of the scale of the losses of horses to starvation, we need look no further than a 

13 September 1864 report from Major Jennings:   

On the 30th of April, we started with 919 horses and travelled along the line of the 

Nashville and Chattanooga Railroad for 48 consecutive hours.  The horses were 

without feed and travelled 43 miles, passing a depot from which forage was carted 

at least 8 miles.  On the 5th of May, we marched 23 miles without feed.  We received 

28 pounds of corn, to last for 3 days, to be carried upon the horses, in addition to 5 

days rations for the trooper.  We travelled 33 miles.  From the 16th of May to the 

19th, the horses were without feed except for the leaves and short grass they could 

find.  On the morning of the 22nd, the commanding officers of the companies 

reported the loss of 76 horses who had died and been abandoned.  The veterinary 

surgeon pronounced 43 more as unserviceable and unfit to travel.  (13% died or 

condemned due to starvation in 17 days.)  One battalion tried to procure forage for 

their horses by taking their horses and looking for it.  They lost in action 33 horses 

and 101 were starved to death and compelled to be abandoned.  From July 27 to 30, 

foraged on the country for 20 miles around.  Not having pack saddles, all was 

 
188 Report of Major William H. Jennings, Commanding Officer, 7th Pennsylvania Volunteer Cavalry, Near Blake’s 

Mill, Georgia, 13 September 1864. The War of the Rebellion: A Compilation of the Official Records of the Union 

and Confederate Armies, Ohio State eHistory Serial 073 Page 0832, https://ehistory.osu.edu/books/official-

records/081/0378, accessed 3 November 2020. 
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packed upon the withers of the horses, doing as much harm to the horses as the feed 

did good, causing sore backs.”189   

 

Losses from starvation could approach catastrophic numbers.  Union Major General 

William Rosecrans, following his defeat at the Battle of Chickamauga, retreated to Chattanooga, 

and was then besieged there by a Confederate Army under the command of Braxton Bragg.  His 

Quartermaster, J. W. Taylor wrote on 24 March 1863 that he had 19,164 draft horses.  Just a 

week later, Taylor reported that he had only 3,747 draft horses, a loss of eighty percent.190  

Grant, in his Personal Memoirs of U.S. Grant described the situation he found himself in after 

relieving Rosecrans: 

The country afforded but little food for his animals, nearly ten thousand of which 

had already starved, and not enough were left to draw a single piece of artillery or 

even the ambulances to convey the sick.  The region along the road became so 

exhausted of food for the cattle that by the time they reached Chattanooga they were 

much in the condition of the animals left alive there.191 

 

The Confederate armies suffered perhaps even more.  Major M. G. Harman was the Confederate 

Quartermaster stationed in Staunton, Virginia.  In January of 1865 he wrote to the two 

Confederate Senators from Virginia:  

I beg leave to call your attention to the subsistence of our armies in Virginia.  If we 

fail to gain our independence it will be for the want of provisions for our men and 

forage for our horses.  Hundreds of horses are now dying in this country from 

starvation.  Take one fifth or one fourth of all produce of every kind from the 

counties of Augusta, Rockingham, Rockbridge, Botetourt, and Roanoke.  There is 

enough in the counties to supply General Early’s army.  Under the present plan, in 

two months, not one horse in ten will be fit for service.192   

 

 
189 Ibid. 
190 United States War Department, War of the Rebellion, A Compilation of the Official Records of the Union and 

Confederate Armies, Series I, Vol .27, Part 1, 221-222. 
191 Ulysses S. Grant, Personal Memoirs of Ulysses S. Grant, (Cambridge, Massachusetts:  Da Capo Press, 1952).  

311. 
192 United States War Department, War of the Rebellion, A Compilation of the Official Records of the Union and 

Confederate Armies, Series I, Volume XLVI, Letter from M. G. Harman to Virginia State Senators R.M.T. Hunter 

and Allen T. Caperton, January 17, 1865, (Washington, Government Printing Office, 1895), 1110.   
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`General Jubal Early, the Confederate Commander, had, at this point, in mid-September 1864, 

probably just ten or eleven thousand men.  He wrote: 

My infantry force at this time consisted of the three divisions of the 2nd Corps of 

the Army of Northern Virginia, and Wharton's division of Breckenridge's 

command. The 2nd corps numbered a little over 8,000 muskets when it was 

detached in pursuit of Hunter, and it had now been reduced to about 7,000 muskets, 

by long and rapid marches, and the various encampments and skirmishes in which 

it had participated. Wharton's division had been reduced to about 1,700 muskets by 

the same causes. Making a small allowance for details and those unfit for duty, I 

had about 8,500 muskets for duty. 

The whole of this cavalry, now under Lomax, numbered only about 1,700 mounted 

men. Fitz. Lee had brought with him two brigades, to wit: Wickham's and Lomax's 

old brigade (now under Colonel Payne), numbering about 1,200 mounted men. I 

had three battalions of artillery which had been with me near Washington, and Fitz. 

Lee had brought a few pieces of horse artillery. When I speak of divisions and 

brigades of my troops, it must be understood that they were mere skeletons of those 

organizations. The horses and mules, including the cavalry horses, were sustained 

almost entirely by grazing.193   

The senators were requesting twenty to twenty-five percent of all the available produce of five 

Shenandoah Valley counties to subsist an army of 8,500 infantrymen and perhaps 3,000 cavalry, 

“skeleton” units.  The required food to feed them was a quarter to a fifth of all available produce 

from five entire counties.  Again, consider the enormous amounts of agricultural produce 

required to feed Lee’s entire army at full strength.  Starvation of the animals was a very real and 

severe challenge during the Civil War. 

Allen Guelzo quotes a letter from Lee to Jefferson Davis after Gettysburg.  Lee wrote, 

“There was neither rations or ammunition for the troops and prisoners, no food for the starving 

animals who could scarcely drag themselves through the mud.”194  Lee’s horses were starving, 

 
193 Jubal Early, Lieutenant General Jubal Anderson Early C.S.A. Autobiographical Sketch and Narrative of the War 

Between the States, (Philadelphia:  Lippincott, 1912), 335.   
194 Allen C. Guelzo, 437. 



101 

 

 

and there was little he could do about it.  The food in the local area was exhausted.  Available 

food from more distant areas was out of reach for his army.  The military situation dictated that 

he remain in place.  His horses suffered malnutrition and were probably starving in the clinical 

sense.  Starvation is death or suffering from lack of food.  The damage is cumulative.  

Deprivation of food is accommodated for weeks or perhaps months.  Starvation is an extreme 

form of malnutrition.195  What happens to horses with prolonged periods of reduced rations?   

Nothing good.  Starvation reduces metabolic rate and glycogen which is a readily mobilized 

storage form of glucose.  The horse meets its energy requirements by breaking down its body’s 

proteins, mainly muscle and by consuming its fat stores, if any exist.  A horse can withstand two 

to four days or longer of going without food, but the horse’s immune system is affected, perhaps 

as soon as five days without food.  Disease becomes a significant threat.196  The internal organs 

begin to atrophy.  The horse will be lethargic, lack energy and be weaker overall.  In Winter, the 

horse may actually grow its coat longer as the body tries to keep warm.  A horse losing forty 

percent of its body weight will not survive without veterinary intervention.197  A study conducted 

by Lea Brinkmann, Marina Gerken and Alexander Rick feed restricted Shetland ponies to assess 

the effects of calorie restriction.198  In this controlled experiment, ponies had free access to water.  

During the Summer, they fed on pasture with predominantly rye grass.  During September and 

October, a pre-experiment acclimatization period, their diets were supplemented with about four 

 
195 D.S. Kronfeld, PhD, “Starvation and Malnutrition of Horses:  Recognition and Treatment,” Proceedings on the 

First International Conference on Equine Rescue, Journal of Equine Veterinary Science, Volume 13, Movement 5, 

1993. 
196 Bettina M. Dunkel, DVM, Pamela A. Wilkins, DVM, PhD, “Nutrition and the Critically Ill Horse,” Veterinary 

Clinics Equine Practice, 20 (2004), 107. 
197 Unattributed, “What Happens When a Horse Starves?” Seraphus, 9 Feb 2014. 
198 Lea Brinkmann, Martina Gerken, Alexander Rick, “Effect of Long-Term Feed Restriction on the Health Status 

and Welfare of a Robust Horse Breed, the Shetland Pony,” Research in Veterinary Science, 2013, 826-832. 
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pounds of hay per two hundred pounds of weight.  The experiment period commenced after this 

period and lasted four months.  The ponies were divided into two groups.  The first was fed as 

they were in the acclimatization period.  The second group was fed amounts that gradually 

reduced throughout the experiment period, from an initial one hundred percent of recommended 

energy and protein requirements to eighty percent and then to seventy percent for about one 

month.  Feed restriction for four months led to body mass losses of about twenty percent, close 

to the reported threshold of twenty-five to fifty percent when death from starvation occurs.199 

 

 
Figure 31. A Chronically Starved Horse200 

 

 

 Once a horse has been malnourished or starved, its recovery requires special diet and 

care.  Starved horses can safely gain one half to one pound of body weight per day.  A 1000-

pound horse that has lost twenty percent of its body weight will require over six months to fully 

recover on this schedule.  Additionally, the horse will require 16,000-24,000 calories for each 

two and a quarter pounds of weight gain.201  Considering Lee’s challenge of barely providing his 

 
199 Lea Brinkmann, Martina Gerken, Alexander Rick, p 830. 
200 Iveta Becvarova, Craig D. Thatcher “Nutritional Management of the Starved Horse,” Equine Medicine, May 28, 

2016. 
201 Jenny L. Ivey, PhD, Lew Strickland, DVM, Recovering the Malnutritioned Horse., University of Tennessee 

Institute of Agriculture Equine Welfare Series. 
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horses enough feed and forage to survive and one can see there was little opportunity to see 

starved animals recover.  Disease, exhaustion, starvation, combat wounds and deaths killed, 

maimed, and sickened thousands of horses.  What were the veterinary medical capabilities 

available to deal with these challenges? 
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CHAPTER 8 

 

 

VETERINARY MEDICINE IN THE CIVIL WAR ERA 

The first veterinary school was the Royal Veterinary School of Lyon, had started in 

France in 1761.  Other veterinary schools developed as well.  By 1862, there were one hundred 

sixty-seven established schools of veterinary medicine.202  The practice of veterinary medicine as 

a profession had its start in America at the turn of the 19th Century.  Perhaps the first American 

veterinarian, John Haslam, qualified at the London Veterinary College around 1800.  (An article 

in a 1939 issue of the Veterinary Student magazine identified Charles Clark as the first 

veterinarian to come to America and establish a practice in 1817.)203  Haslam became one of 

America’s first graduate veterinarians, practicing in Baltimore.  James Carver graduated from the 

same institution in 1815 and settled in Philadelphia.  Judge Richard Peters was instrumental in 

the initiation of an award from the Philadelphia Society for Promoting Agriculture that 

recognized the best essay and plan for promoting veterinary knowledge and instruction, both 

scientifically and practically, under the circumstances of the country.  Benjamin Rush (a signer 

of the Declaration of Independence) spoke to the medical students at the University of 

Pennsylvania on 2 November 1807.  His address focused on the duty and advantages of studying 

the diseases of domestic animals to “understand the remedies proper to remove them.”204  The 

 
202 Bert W. Bierer, American Veterinary History, “Our First Veterinarians,” Veterinary Heritage, Volume 41, No. 1, 

June 2018, 25-34. 
203 “The History of Veterinary Medicine,” The Veterinary Student, Iowa State University Veterinarian, Vol 2, Issue 

1c Article 1, 1939, https://lib.dr.iastate.edu/ioawstate_veterinarian/vol2/issue1/1, accessed 24 October 2020. 
204 Bert W. Bierer, 25-34. 
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first veterinary school established in the United States was the Veterinary College of 

Philadelphia.  Formed in 1852, it functioned only until 1866 when it was disestablished.205   

The History of Veterinary Medicine applauds these doctors but notes they were a rarity.  The 

article states that ninety-five percent of these early practitioners of veterinary medicine were 

“charlatans, harpies, mountebanks, a pre-ponderant group whose practices were unthinkably 

barbarous to say the least.”206   

It took two generations before one of the largest American users of horses, the US Army, 

first enrolled proper veterinarians.  An 1834 to 1835 Inspector General report (unfortunately with 

little documentation) also referenced the Army “veterinary surgeon,” but at that time, “veterinary 

surgeon” and “farrier” were most probably interchangeable names for the same profession.  The 

report questioned the duty competency of these individuals and if they were properly trained.207  

The first mention of a veterinarian surgeon in the United States Army was found in an 1848 Act 

of Congress which provided for the hire of veterinary surgeons.208  By the 1860s, some 

American colleges and universities taught veterinary science, but instruction at these schools was 

usually not given by a veterinarian, unless the animal doctor had received a veterinary education 

in Europe.  At the opening of the Civil War, however, there was not a single certified 

veterinarian in the US Army.209  In 1856, then Captain George B. McClellan, later a general and 

 
205 Trevor Steinbach, “Union and Confederate Horse Doctors of the Civil War,” The Westmoreland News, April 24, 

2019, http://www.westmorelandnews.net/union-confederate horse doctors of the civil war. 
206 “History of Veterinary Medicine," Iowa State University Veterinarian: Volume 2:  Issue 1, Article 1, 1939. 
207 US Army Veterinary Corps, “Military Veterinary Support Before and After 1916,” Centennial Time Capsule, 

Military Veterinary Services, 2016, https://ckapfwstor001.blob.core.usgovcloudapi.net/pfw-

images/dbimages/Vet%201.pdf, accessed 29 September 2020. 
208 Brig.Gen. J. A. McCallam, “The United States Army Veterinary Corps,” Iowa State University Veterinarian, Vol 

2, Issue 2, Article 4, 1949, https://lib.dr.iastate.edu/iowastate_veterinarian/VolII/iss2/4. 
209 John S. Gray, “Veterinary Service on Custer’s Last Campaign,” Kansas Historical Quarterly, Autumn 1977, Vol 

43, No 3, 249. 
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commander of the Army of the Potomac, was sent to study the European armies and observe the 

Crimean War.  He reported that the US Army could benefit by following the veterinary systems 

he observed at the Berlin and Vienna veterinary schools.  McClellan also recommended the 

Army create a veterinary school as well as a farrier school, clearly separating the schooling and 

duties of the veterinarian from those of the farrier in his report.210  

The US Army had assigned farriers to its horse artillery commencing in 1812.  After the 

war of 1812, the farriers were apparently removed from the rolls although the need to shoe 

horses obviously remained.  The task most probably fell to the regular soldiers and not to a 

dedicated specialist.  In 1833, when Congress authorized the formation of a regiment of cavalry, 

they provided it with an authorized complement of ten farriers.  The year 1863 saw a lot of 

activity related to the profession of veterinary medicine, particularly in the Army.  Congress 

passed the Enrollment Act 3 March 1863.  From that Act, the Army promulgated General Order 

259, on 1 August 1863.  The General Order stated that: 

Veterinary surgeons of Cavalry under the Act of March 3rd, 1863 will be selected 

by the Chief of the Cavalry Bureau upon the nomination of the regimental 

commanders. These nominations will be founded upon the recommendation of the 

candidate by a regimental board of officers to consist of the three officers present 

next in rank to the commander of the regiment. The names of the candidates so 

recommended and nominated to the Chief of the Bureau of Cavalry will be 

submitted by him to the Secretary of War for appointment.211  

 

These veterinary surgeons were selected from within the Regiment and were not trained 

veterinarians.  Most likely they were selected from the unit’s farriers.  While not trained as 

doctors, the creation of the designation of veterinary surgeon does indicate an increasing 

 
210 US Army Veterinary Corps, “Military Veterinary Support Before and After 1916,” Centennial Time Capsule, 

Military Veterinary Services, 2016, 5. 
211 General Orders Affecting the Volunteer Force: Volumes 1-3, United States War Department, January 1864 

Washington, DC, U.S. Government Printing Office, 158. 
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realization on the part of the Union Army that one, there was a need to keep their horses from 

dying, and two, the developing field of veterinary medicine, no matter how immature the 

profession at this point, was the path to take.  Steinbach’s article notes the Federal government 

expense of $93,000 for the cost of civilian veterinarians, so civilians supplemented the military 

veterinarians.212 

The 1863 act also established six huge Union Cavalry Depots.  They were located at 

Saint Louis, Greenville, LA, Nashville, Harrisburg, Wilmington, and Giesboro Point 

(Washington DC).  Montgomery Meigs, the Union Army Quartermaster General, noted in his 

1863 Annual Quartermaster Report that “after each battle and long-distance march, large 

numbers of broken-down horses and mules unable to bear transportation are sent to the rear 

where at the depots they are carefully divided into classes.  Those infected with glanders or other 

fatal contagious diseases are shot.”  Commenting on the value of the depots to help recuperate 

horses, he concluded with “I estimate that fifty percent of the horses which reach the depots 

disabled and broken down are returned ultimately to the military service.213 

The Confederate Army veterinary service was organized quite differently from the Union 

Army.  For one, unlike the Union Army where nearly all horses were government property, in 

the Confederate Army, horses were often private property, essentially rented to the Army.  The 

Confederate Provisional Congress passed an Act in March 1861 that established that all mounted 

officers and volunteers (i.e., all cavalrymen) would “furnish their own mounts and associated 

equipment.”  The owner would be paid forty cents per day and the value of the horse when 

 
212 Trevor Steinbach, Union and Confederate Horse Doctors of the Civil War.  
213 E.B. Miller. “A Veterinarian's Notes on the Civil War.” Veterinary Heritage, February 1985, Volume 8, Number 

1, 10-25. 
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brought to the army should it be killed in combat.  There was no compensation for horses that 

died of exhaustion or disease.214   

Throughout the war, the Confederate government did not adopt any legislation to 

establish any veterinary positions in their Army.215  With no veterinarians available to inspect the 

animals, sick and healthy animals were mingled, spreading infectious disease among the 

Confederate horses.  While the Confederate Army provided no veterinarians, there was 

understanding of the need for veterinary expertise among the officers and men of the Army of 

Northern Virginia.  In a letter to Confederate General J.E.B. Stuart, Colonel John Chambliss 

wrote:  

There is a crying want of veterinary surgeons to be attached to and to accompany 

the cavalry to provide medicines and proper treatment in the field and camp for 

disabled, broken down and exhausted horses. The establishment of a veterinary 

hospital in some locality secure from cavalry raids, convenient and accessible to 

the main railroad communications, where cheap sheds or coverings for the Winter 

season might be erected, where surgeons and farriers might be appointed, with the 

labor of hired Negroes to attend the horses, would greatly enhance the efficiency of 

the service and effectually hush the discontent arising from the necessity of having 

to retain invalid horses in the field.216   

In October 1863, the Confederate Government, acting upon the recommendation of Lee’s Chief 

of Artillery, William Pendleton, did establish large horse infirmaries.  These mirrored the Union 

model.217   

In 1863, a conference met in New York City to better organize and improve professional 

veterinary service, partly because of the costly losses of animals that the Union was experiencing 

 
214 Walter R. Heiss, Veterinary Service During the American Civil War, (Baltimore:  Publish America, 2005), 57. 
215 Hess, Civil War Logistics, 59. 
216 Joseph W. McKinney, Trevilian Station, Wade Hampton, Philip Sheridan and the Largest All Cavalry Battle of 

the Civil War, (Jefferson, NC:  McFarland and Company, 2016), 40. 
217 Charles Ramsdell, “General Robert E. Lee’s Horse Supply,” American Historical Review, Volume 25, Issue 4, 

1930, 758-777. 
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and partly because of the lack of standardized veterinary hiring and medicine practices in the 

Army.  The attendees chartered the US Veterinary Medical Association which later became the 

American Veterinary Medical Association (AVMA) in 1898.  The formation of the US 

Veterinary Medical Association demonstrates that the profession of veterinary medicine had 

matured and was now a full member of the larger medical realm.  They became a strong 

proponent for military veterinary medicine and the creation of the Army Veterinary Corps, as 

well as initiated setting standards for the veterinary profession within the United States.218  These 

efforts, while laudable, came too late to have a significant impact on the health and fitness of 

Civil war horses. 

Following the Civil War, Congress authorized the Secretary of War to appoint two 

veterinarian surgeons for each of the four new cavalry regiments being established.  It was not 

until 1879 that an order was finally promulgated restricting appointments as veterinary surgeons 

to graduates of recognized veterinary schools.219   

What was the state of veterinary medicine during the US Civil War?  Much like the state 

of the medical profession writ large.  There was a growing understanding of disease and how it 

was transmitted.  Benjamin Franklin’s Autobiography contains notes about the death of his son.  

Franklin wrote, “In 1736, I lost one of my sons, a fine boy of four years old, by the small-pox, 

taken in the common way.  I long regretted bitterly, and still regret, that I had not given it to him 

by inoculation.”220 

 
US Army Veterinary Corps, “Military Veterinary Support Before and After 1916,” Centennial Time Capsule, 
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 Franklin’s note about his tragedy indicates that he had knowledge of disease and some 

idea of transmission in 1736 as well as the practice of inoculation.  The concepts of disease 

continued to mature towards the middle of the 19th Century.  Louis Pasteur performed 

experiments on the relationship between germ and disease between the years 1860 and 1864.  He 

discovered the pathology of the puerperal fever and suggested using boric acid to kill these 

microorganisms before and after confinement. 221  Joseph Lister proposed the concept of sterile 

surgery and the use of antiseptics to control infection in 1867.  While there was considerable 

progress being made in the understanding of disease during the Civil War, the understanding was 

neither mature nor universal.  Most of the contemporary understanding of disease and treatments 

would fall into the category of vernacular medicine, also known as folk or popular medicine.  

Primitive folk medicine was still practiced, but a more scientific approach was emerging, both 

for human and for equine medicine.  Yet while there was greater understanding, the availability 

of effective treatments lagged, for example, effective penicillin treatment would not become 

prevalent until after the Second World War. 

 It has been estimated that two of three soldiers who died in the Civil War died of disease.  

The estimate for horses is much higher, as many as nine of ten horses lost in the Civil War may 

have been lost to disease.222  With the armies operating in the era before the full adoption of 

 
221 Christine Hallett, “The Attempt to Understand Puerperal Fever in the Eighteenth and Early Nineteenth Centuries: 
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Hippocratic corpus that women in childbed were prone to fevers, the distinct name, “puerperal fever” appears in the 

historical record only in the early eighteenth century. 
222 Trevor Steinbach, Union and Confederate Horse Doctors of the Civil War. 

https://en.wikipedia.org/wiki/Boric_acid


111 

 

 

germ theory and with only the earliest adoption of veterinary medicine as a profession, 

unfortunately, these numbers are not surprising. 

 Anthony P. Cavender and Donald B. Ball wrote an instructive article about the 

contemporary understanding of disease and treatments of the 1800’s.  Their article, Home Cures 

for Ailing Horses:  A Case Study of Nineteenth Century Vernacular Veterinary Medicine in 

Tennessee shows the state of veterinary medicine for horses in the 1800’s.223  They highlight an 

ongoing transition from supernatural beliefs and practices relative to animal diseases to a more 

preventive, less aggressive approach based on the basic care of the animal.  “Sickness rarely 

happens on a well-ordered farm:  that clean, warm stables and plenty of good feed, pure water in 

abundance are far better than their opposites, with all the physic that the largest drug store can 

supply.”  Miasmatic theory, popular during the day, suggested that sickness that breathing air 

tainted with various miasmas, swamps, and garbage dumps caused sickness.  Cleanliness was 

one certain, preventive measure.224   

 Cavender and Ball offer the following examples of disease understanding and treatments 

popular in the mid-nineteenth century.  Bots is an aggravating and debilitating infestation of the 

bot fly.  The fly lays its eggs around the mouth of the horse.  The larvae migrate into the mouth 

and then to the stomach and intestines where they attach and feed, causing blockages in the 

passage of the food.  A common treatment was to introduce a savory substance, milk and 

molasses was an option, to encourage the parasite to release their hold on the horse’s intestines 

and then follow with a strong cathartic to force them out.  Options for killing the parasites 

 
223 Anthony Cavender and Donald B. Ball, “Home Cures for Ailing Horses:  A Case Study of Nineteenth Century 

Vernacular Veterinary Medicine in Tennessee,” Agricultural History, Volume 90, Number 3 (Summer 2016) 311-

337, https://www.jstor.org/stable/10.3098/ah.2016.090.3.311, accessed 4 April 2020. 
224 Anthony Cavender and Donald B. Ball, 318. 



112 

 

 

included watermelon seed and potato juice.  Some remedies included the use of low doses of 

chloroform to anesthetize the parasites, causing them to release their hold.  What bots highlights 

was the lack of effective treatments previously noted.  What is illuminating is the level of 

understanding of the life cycle of the bot fly, where the larvae attack the horse, the understanding 

of the horse’s internal anatomy, and the effect of the infestation on the horse.  What the 

veterinarians of the era clearly lacked was the means, medicine, medical treatment, or other 

approach, to clear the infestation from the animal’s intestines. 

 Colic is a general term for abdominal pain, typically caused by enteritis, an impacted 

colon, or torsions in the intestinal tract, all potentially fatal.  Treatment options included 

wrapping the horse’s abdomen in a wet bed quilt, pouring water on the back, or sprinkling salt 

and then applying water on the back in combination with a hot bran poultice to the abdomen.  

Probably none of these approaches proved effective.  The horse’s recovery was most likely due 

to the horse naturally recovering, perhaps despite the treatments applied.  Again, there was an 

understanding of the disease and its effect on the horse.  The lack was in an effective treatment 

regime. 

 Strangles is described by Boniface as an infectious disease which often forms one or 

more abscesses around the horse’s mouth.  Cavender and Ball note that strangles is now known 

as horse distemper, a highly contagious bacterial infection.  The infection is caused by direct 

contact with a diseased animal or with contact with the discharge of a diseased animal.  Its 

symptoms include swelling of the lymph nodes beneath the jaw, fever, heavy nasal discharge, 

cough, and stupor.  One remedy of the day was to feed the horse a tablespoon of ginger three 

times a day.  Another was to give “A large spoonful of tar, a spoonful of flower of sulfur, and 
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three or four small feathers were placed in an iron and held under the horse’s nose; then a live 

coal was dropped into the mess and the smoke arose horrible to smell but very efficacious.”225  

The best treatment recommendations of the day, again, were fresh air, good diet, moistened hay, 

and protection from cold.226   

“Big head,” known formally as nutritional secondary hyperparathyroidism, is a calcium 

deficiency caused by a diet with too much phosphorous or grazing on grasses with too much 

oxalate.  Oxalate binds with the calcium and prevents its absorption by the horse causing the 

proportion of phosphorous in the diet to become too high.  The horse’s facial bones become 

fibrous and swollen.  Some contemporary treatments called for “bleeding” the horse.  Others 

called for searing “the horse with a hot iron three or four times, with an intermission of six or 

seven days.”227  Modern veterinary medicine recognizes that recovery occurs with just a return to 

a balanced diet where calcium and phosphorous are in balance (at least one to one calcium to 

phosphorous and ideally two to one) and minimal feeding on oxalate rich grasses.228 

 Glanders has been described previously.  The disease has been eradicated in North 

America with the last reported case in the United States in the 1940s.  The primary symptoms are 

ulceration of the mucus membranes and lesions and abscesses on the skin and in the lungs.  

Complicating this very serious equine disease is the long incubation period which varies from six 

days to many months; two to six weeks is typical.229  Cavender and Ball describe an apparent 

 
225 Cavender and Ball, 327. 
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227 Cavendar and Ball, 324. 
228 Kentucky Equine Research Staff, “Big Head Disease in Horses, Calcium Deficiency,” Equine News June 1, 2020, 
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recurrence of the glanders epizootic that occurred in the 1870’s.  In some parts of the country, 

eighty to ninety percent of the horses were infected.  They report that in most cases, the disease 

was not fatal, with just a one to five percent mortality rate.  This is clearly contradicted by Civil 

War reporting and modern veterinary studies which indicate an extremely high death rate.  An 

Iowa State College of Veterinary Medicine Paper validates the Civil War practice of shooting 

infected horses clearly: 

Glanders can spread widely when large numbers of animals are in close contact. 

This disease is also reported to be more common in animals that are undernourished 

or otherwise in poor condition. A high percentage of infections may be subclinical 

or latent. Although acute glanders is usually fatal within a short period, animals 

with the chronic form can sometimes survive for years. Mortality rates are thought 

to be high, but estimates are difficult to make because infected animals are usually 

euthanized to prevent them from spreading the disease.230   

 

In untreated humans, the glanders death rate is ninety-five percent.  In humans receiving 

treatment, the death rate is still as high as fifty percent.231  Unlike in the Civil War era where 

numerous deaths due to glanders were reported and evidence of infection with glanders caused 

the horse to be shot, treatments were tried in the 1870’s period.  The basic procedure was, once 

again, clean stables, rest, good ventilation, blankets, and mustard plasters.232  (To this day, there 

is no vaccine for glanders.  The antibiotic sulfadiazine has been found effective.)233   
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 In sum, I believe the Civil War era understanding of disease was more substantial than 

often thought.  The concept of contagion from direct contact rather than bad airs seems universal. 

The understanding of bots, for example, shows a fairly sophisticated understanding of equine 

anatomy and the life cycle of the bot fly.  What becomes immediately obvious is the lack of 

effective treatments.  While some in use during the Civil War seem to verge on witchcraft, the 

emphasis on clean stables, fresh air, good food, and clean water leverages the ability of the horse 

to survive most diseases if the animal is otherwise healthy and well cared for.  The driving 

imperative in many cases of shooting diseased animals is the fear of the spread of the disease 

among horses crowded into small areas.  Giesboro is a classic example of this type of crowding.  

(From January 1864 to the end of the war, the Giesboro Cavalry Depot, under the cognizance of 

the Union Army’s Cavalry Bureau, handled 170,622 calvary horses, issuing 97,580).234  The 

development of effective treatments for many of these diseases in horses, like ones for humans, 

had to wait several more decades. 

 In this chapter, I described the state of veterinary medicine in the Civil War era and how 

that level of knowledge informed and impacted the treatment of sick horses and the challenges 

faced by the armies of the era to keep their horses well.  The next chapter moves on to another 

topic, where did the horses for these armies come from? 

  

 
234 Giesboro Point Cavalry Depot, Parking for 30,000 Horses, Civil War Washington DC, 
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CHAPTER 9 

 

 

GETTING THE HORSES 

The siege of Petersburg Virginia commenced in the middle of June 1864.  The ultimate 

result of the siege was the destruction of Lee’s Army in the Spring of 1865.  On 5 July 1864, just 

three weeks after the start of the siege, Robert E. Lee wrote a letter to Confederate President 

Jefferson Davis.  Showing the state of his military situation, and perhaps his personal 

desperation, Lee wrote of his need for more horses and his thoughts on a way to get them to his 

army: 

I think that horses might be obtained from Texas, as we have now access to the 

Mississippi at various points.235  Those horses would make very serviceable 

animals for cavalry and could be brought across the river by swimming, as cattle 

are higher up the stream and on the Missouri River. If only a few can be obtained 

this way, it would be of great assistance. It has also occurred to me that horses at 

least for artillery service could be obtained on the Northern and Western borders of 

Virginia by the system of exchange which is now being carried on for 

subsistence…. I hope your Excellency will be able to devise some means of 

obtaining an increase of our supply of horses and recruiting our cavalry, as upon 

that in a great measure I believe, depends the issue of the campaign in Virginia.236 

 Let us pause to consider the import of this proposal.  To suggest having horses, untrained 

for military service, swim the Mississippi, then travel over a thousand miles to be brought to Lee 

for immediate service with the Army of Northern Virginia shows the thoughts of a desperate 

man.  The inflation of the Confederate currency had reduced the acquisition system in his region 

to simple barter. Hoping some means could be devised for obtaining horses is not the strategy for 

 
235 Jeffery S. Prushankin, The Civil War in the Trans-Mississippi Theater, 1861-1865, Washington, DC, Center for 
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victory but reflect what must have been Lee’s desperation.  Contrast Lee’s July 5th letter with this 

24 June 1864 letter from Brigadier General Rufus Ingalls, Chief Quartermaster of the Army of 

the Potomac to Brigadier General Meigs, the Quartermaster General of the U.S. Army: 

The chief of artillery has made requisition for artillery horses.  Please send 500 to 

Captain E. J. Strang, assistant quartermaster at this place as soon as transports can 

bring them and hold 500 more in readiness in case Butler’s army should want 

some.237 

Compare the situations.  The Union Army had five hundred horses ready to issue “as 

soon as they could be transported.”  More significantly, they had five hundred more they were 

holding “in case Butler’s army should want some.”  Lee considered having horses swim the 

major river in North America and then be transported over a thousand miles to his army.  Meigs 

had five hundred ready to issue right away and five hundred more ready just in case they were 

needed.  The tactical situations of the two armies could not be more different.  From January 

1864 to the end of the war, the Giesboro Cavalry Depot, under the cognizance of the Cavalry 

Bureau, handled over 170,000 calvary horses.238   This one Union calvary depot issued to just the 

Union Army of the Potomac’s Cavalry nearly 100,000 horses in sixteen months (January 1864-

April 1865), over six thousand per month.  How did the two armies so diverge in their ability to 

obtain horses and provide them to their forces in the field?  What were the two armies’ 

acquisition systems for horses and how did they differ? 

 
237 Letter from Rufus Ingalls, Brigadier General and Chief Quartermaster, Army of the Potomac t Brigadier M. C. 

Meigs, Chief Quartermaster, U.S. Army, June 24th, 1864, War of the Rebellion, Official Records of the Civil War, 

Ohio State eHistory Serial 081 Page 0378 https://ehistory.osu.edu/books/official-records/081/0378, accessed 12 
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There were five methods of obtaining horses in the Civil War.  The Army, either Union 

or Confederate could, as a first option, buy them, a method employed by both sides.  A second 

option would be to require their soldiers to provide their own, a method typically employed by 

the Confederate army.  A third option was for the army to impress them, i.e., seize them for 

government service; essentially state sanctioned theft, used by both sides.  Units or individual 

soldiers could capture them on the battlefield from the enemy, a method used by both sides.  

Lastly, horses could simply be stolen, a method typically employed by the Confederate armies. 

Before going further, it should be noted that while there were enormous efforts to obtain 

horses for their army, complementary efforts were also taken to reduce the supply available to 

the enemy. Capturing or impressing horses was one method.  Montgomery Meigs directed that:  

No horses of any kind should be left in possession of residents in the rebel country. 

A horse is as much contraband of war as a barrel of gunpowder, and, being used by 

a guerrilla, a spy, or a messenger, more injurious to us. Even in the plow they relieve 

the men from the necessity of digging for a living and leave them free to plot 

mischief.239   

 

Perhaps a little surprisingly, given that we associate the North with industrial capitalism 

and the South with agriculture, the northern states remained more horse rich than the Southern 

states.  For the Confederate armies, at least initially, there was an adequate supply of horses to 

support operations.  Ramsdell notes in his General Robert E. Lee’s Horse Supply, 1862-1865 

that the 1860 Census documented a normal supply of horses and mules in the Confederate States 

at the outbreak of the war.  While there were fine, individual horses to be found in the South, the 

lower South was not considered a horse-breeding area.  Mules and some oxen were more likely 
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to be used in agriculture than horses, for example, as well as the human muscle power of slave 

labor.  The Confederacy had three major horse-breeding areas, Kentucky, Tennessee, and 

western Virginia.240  In Kentucky’s case, the state legislature passed, and the governor signed, a 

declaration of neutrality on 20 May 1861.  In September 1861, Confederate General Leonidas 

Polk violated Kentucky’s neutrality by opening a series of battles in this key theater of the Civil 

War.  The Union Army held the strategic advantage in Kentucky and Tennessee after victories in 

this series of battles led by Generals Grant and Buell.  Grant’s victories at Belmont, Paducah, 

Fort Henry, and Fort Donelson, in combination with Don Carlos Buell’s victories at Nashville 

and Columbia, culminated with the Union victory at Shiloh in April 1862.  The result was the 

removal of Missouri, Kentucky and Tennessee as major sources of horse supply for the 

Confederate armies.  In light of Southern dependence on them as sources of horses, these 

battlefield losses ultimately had catastrophic effects on Southern armies.   

Western Virginia remained a source of horses, but one that was soon exhausted due the 

high demand for them.  So significant was Lee’s shortage of horses and so severe the impact that 

in the Spring of 1863, he ordered a reduction in the number of horses assigned to his artillery.  

Writing to General Pendleton, his Chief of Artillery, Lee stated “The destruction of horses in the 

army is so great that I fear it will be impossible to supply our wants.  There are not enough in the 

country.”241  After just two years of war, Lee was acknowledging that the Confederacy in the 

Eastern theater could not supply his army with adequate numbers of horses to support operations 

and organizations.   

 
240 Ramsdell. 
241 War of the Rebellion, Official Records of the Civil War, Series 1, v. XXV, part 2, 739-741. 
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The shift of Virginia horses from agriculture to military use also had a predictable, but 

still undesired outcome.  Without horses, Virginia farmers could neither plow nor harvest.  The 

more horses that were shifted to the army from agriculture, the less food and forage that could be 

produced - exacerbating those shortages and commencing a vicious cycle. 

Perhaps the most important factor to note in discussing the horse supply for the 

Confederate armies was that, frequently, the individual soldiers owned their horses, essentially 

renting them to the army.  Lee described this to Grant during his surrender negotians at 

Appomattox.  “His army was organized a little differently from the army of the United States.  In 

their army the cavalrymen and the artillerymen owned their own horses.”242  The Confederate 

army was less modern, in that it was not centrally organized and supplied by the national 

government.  Perhaps this reflected their cold start for the war, their shortage of hard currency to 

purchase needed war materials, including horses, but as likely it was the inclination of the 

founders of the Confederacy to avoid a strong, central government, the very form of government 

they were trying to separate from.  They were soon to learn the advantages of that strong, central 

authority in times of national emergency and the disadvantages of the form of government they 

chose for themselves. On 6 March 1861, perhaps anticipating a short war, at its commencement 

the Provisional Confederate Congress required that all mounted officers and cavalry volunteers 

provide their own horses.243  The Officers and cavalry provided their own mounts, while the 

quartermaster was responsible for procuring horses for the artillery and transportation units.  The 

Confederate government essentially rented the cavalry horses from the soldiers, paying them 
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forty cents per day in compensation “for the use and risk of their horses.”  If their horses were 

“killed in action, volunteers shall be allowed compensation according to their appraised value at 

the date of muster.”244  The use of the mustering in value rather than present value became a 

significant issue as inflation ravaged the Confederate currency and the shortage of horses 

increased their price.  The 9th Texas Cavalry mustered into the Confederate army with horses that 

were valued between $30 and $150.  The average was between $100 and $125.  In the Spring of 

1863, the soldiers of the 9th Texas found that replacing their horses would now cost $500-

$600.245  If the horse died of disease, which was as we have seen, a likely prospect, there was no 

compensation.  A Confederate Private was paid $11 per month, a sergeant just $17.246  A $500 

horse would cost a Confederate cavalry private nearly four years worth of his salary, essentially 

everything earned during the war.  This occurred in combination with the near constant 

depreciation of the Confederate currency that raised the price of horses to unprecedented levels. 

The loss of access to key states caused by Union battlefield success had an impact.  

While the Confederacy began the war with a reserve of nearly three million mounts, most of 

those new mounts were in Kentucky, Tennessee, Missouri, and Texas. The chart below shows 

the number of horses in key states of the Confederacy, per the 1860 census. 

  

 
244 Government Printing Office, Journal of the United States Confederate Congress, 1861-1865, Volume I, 108. 
245 Martha L. Crabb, All Afire to Fight:  The Untold Tale of the Civil War’s Ninth Texas Cavalry, (New York:  Avon 

Books, 2000). 
246 Military Pay, Civil War History, https://www.battlefields.org/learn/articles/military-pay, accessed 15 October 

2020. 



122 

 

 

Table 11. 1860 Horse Population of Selected Confederate States247 

Georgia 130,771 

Kentucky 355,704 

Mississippi 117,571 

Missouri 361,874 

North Carolina 156,681 

South Carolina 81,125 

Tennessee 290,882 

Texas 395,608 

Virginia 287,570 

Total 2,177,786 

 

In the case of four of those states, Kentucky, Missouri, Tennessee and Texas, they were 

cut off by Union forces and the horses resident there became either inaccessble or difficult to 

obtain.  The picture for the South looked much more grim when the potential of those states to 

provide horses to the Confederate armies was removed.  The table below reflects those numbers. 

 

Table 12. 1860 Horse Population of Selected Southern States with  

Kentucky, Missouri, Tennessee and Texas Removed248  

Georgia 130,771 

Mississippi 117,571 

North Carolina 156,681 

South Carolina 81,125 

Virginia 287,570 

Total 773,718 

 

 

Fully sixty-five percent of the horses potentially available for the Confederate armies 

were removed from their reach when these states were occupied or isolated by Union action. 

 
247 Government Printing Office, Washington, DC, 1864, 1860 Census:  Agriculture of the United States.  
248 Ibid. 
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The loss of these horse breeding areas and the simple factor of distance encouraged the purchase 

of horses for Lee’s army from the areas available to him, nearby Virginia, and North Carolina.  

Purchases were primarily made in the counties of the Shenandoah Valley and southwestern areas 

of Virginia.249  The number of available horses in these areas appears to have met Lee’s needs, at 

least initially.  The 1860 Census showed that Virginia’s Shenandoah Valley counties alone 

possessed nearly 43,000 horses.  This all changed in the Summer of 1862.  Union battlefield 

successes and the internal differences in that part of Virginia that is now West Virginia removed 

much of this area as a source of horses for Lee.  Confederate control of the Shenandoah Valley 

was constantly challenged, if perhaps unsuccessfully, by a series of Union offensives.  

Eventually, Confederate quartermasters were unable to purchase enough horses from these areas.  

Farmers were reluctant to sell at the prices offered.  Even if the prices were enticing, selling their 

horses would have prevented them from farming.  While Virginia may have had a lot of horses at 

the start of the war, it didn’t have enough to both support agriculture and supply Lee’s army at 

numbers he needed 

Individuals had challenges at least as great as the army at large in replacing lost horses.  

Since each calvaryman owned his horse, if he wanted to remain a calvaryman, he had to find a 

replacement for one lost to injury, disease, or death.  A Confederate calvaryman who lost his 

horse was typically dismounted until he could replace it.  One way to replace it was to simply 

steal one.  Armistead writes of a letter from Captain Charles Blackford, a member of the 2nd 

Virginia Cavalry.  Writing to his wife, Blackford lamented that his men, recruited from Virginia 

cities, could not go home to their farm to procure another horse.  He wrote:  

 
249 Ramsdell. 
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To lose a horse is to lose a man, as they cannot afford  a remount and new recruits 

with horses are almost nil.”250   

 

Coddington writes of a Confederate officer who stated that “I picked up a very fine large 

horse near Chambersburg (Pennsylvania) and intended for substituting him for one of our 

wagon horses but he cast a shoe and within five miles became so utterly useless I had to 

give him to a Maryland farmer.  In simple terms, he stole a horse from a Pennsylvania 

farm.251  Theft wasn’t just an individual activity; it was an organized one as well, carried 

out by entire units.  As early as 1861, Confederate General Thomas Stonewall Jackson, 

commanding at Harper’s Ferry in what is now West Virginia, ordered his chief 

quartermaster to buy or impress as many horses as they needed.252  Confederate General 

Braxton Bragg, as more and more of Tennessee was lost to the Union army in 1863, ordered 

that every available horse be seized to support the Confederate army.  Coddington noted 

that nothing escaped Lee’s attention on his march towards Gettysburg.  “He was gratified 

to hear that General Imboden had caused considerable destruction to the Baltimore and 

Ohio railroad and Chesapeake and Ohio Canal near Cumberland, Mayland, while gathering 

in  large numbers of cattle and horses.”253  Coddington wrote in the language of a 

gentleman. “Gathering in” horses is a polite way of saying stealing them.  Coddington 

wrote of Confederate General Bushrod Johnson, who while on his way to Gettysburg, 

ordered Brigadier General George Steuart to take his brigade on a huge horse and cattle 

raid to Mercersburg and McConnellsburg, Pennsylvania.  British Colonel James Fremantle, 

 
250 Gene C. Armistead, Horses and Mules in the Civil War, (Jefferson, North Carolina:  McFarland, 2013), 18. 
251 Coddington, 23. 
252 Armistead, 20. 
253 Coddington, 105. 
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an observer from the British army travelling with Lee, stated that the “Confederate soldier, 

in spite of his many virtues, is as a rule, the most incorrigible horse stealer in the world.”254  

Confederate cavalaryman General Imboden arrived in Mercersburg on 29 June 1863 and 

immediately seized “at least 400 horses.”255  With Adams County alone having nearly eight 

thousand horses, per the 1860 census, this area was ripe for collecting horses and the 

Confederate Army was not averse to simply stealing them.256   

Horses that were stolen in Pennsylvania did not readily adapt to the military regimen.  

Robert Stiles, in his Four Years Under Marse Roberts noted “After all, we gained very little by 

our horse stealing.  The impressed animals were, for the most part, great, clumsy, flabby 

Percherons or Conestogas, which required more than twice the feed our compact, hard-muscled 

little Virginia horses required, and yet could not do half the work they did, nor stand half the 

hardship and exposure.  It was pitiable, later, to see these great brutes suffer when compelled to 

dash off at full gallop with a gun, after pasturing on dry broom sedge and eating a quarter of a 

feed of weevil-eaten corn.  They seemed to pine for the slow draft and full feed of their 

Pennsylvania homes.”257  Even with the number of horses stolen in Pennsylvania, Ramsdell 

notes that the Gettysburg invasion was a net negative for Lee.  He notes that Lee had more 

horses killed or worn out than he was able to replace.258 

This situation, with losses of horse occurring faster than replacements could be purchased 

or stolen, was an impetus for the Confederate government to take charge of horse acquisition, 

 
254 Colonel James Fremantle, Three Months in the Southern States:  April through June 1863, (New York, 1864), 

179. 
255 Ibid., 173. 
256 Government Printing Office, Washington, DC, 1864,1860 Census:  Agriculture of the United States. 
257 Robert Stiles, Four Years Under Marse Robert, (New York:  The Neale Publishing Company, 1903), 199. 
258 Ramsdell, 765. 

http://www.perseus.tufts.edu/hopper/entityvote?doc=Perseus:text:2001.05.0036:chapter=15&auth=tgn,7007919&n=1&type=place
http://www.perseus.tufts.edu/hopper/entityvote?doc=Perseus:text:2001.05.0036:chapter=15&auth=tgn,7007710&n=4&type=place
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forcing its attempt to nationalize the process, much like the United States.  The first and best 

opportunity was to rehabilitate the horses the Confederate armies already possessed by reducing 

the numbers of horses that had to be acquired.  In October 1863, the Confederate War 

Department established a system of giant horse infirmaries akin to the Union model.  These were 

put under the control of the Quartermaster General’s office.  Thus the Confederate Quartermaster 

was now, finally, in charge of mounts.  Not until the end of February 1865 however, did the 

Confederate Congress pass a law requiring the Quartermaster General to provide horses to both 

dismounted cavalry and cavalry soldiers.  The problem for the Quartermasters was that farmers 

were, by now, reluctant to sell their plow animals for the impressment price of $500 when the 

open market was between $1,500 and $2,500 per horse.259   

Union armies impressed horses as well.  Typically their motivation was not so much to 

acquire them for their own use but rather to remove the horses as war material useable by the 

Confederate armies.  As an indication of that policy, Armistead notes that almost without 

exception, Union impressment of horses only occurred in those areas in a state of rebellion.  

While rare, large scale impressment of horses by Union troops for their own use did occur.  In 

Tennessee in 1864, for example,  General George Thomas gave permission for his chief of 

cavalry to “impress horses wherever they could be found south of the Ohio river.”260 

 The primary method of procuring horses for the Union Army was not impressment but 

rather purchase.  The Northern states, perhaps surprisingly, were much more horse rich than the 

Southern states.  The table below shows that just these five Union states possessed as many 

horses as the nine Southern ones shown in Table 13.  

 
259 Ramsdell, 766. 
260 Armistead, 21. 
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Table 13. 1860 Horse Populations of Selected Northern States261 

Illinois 563,737 

Indiana 536,677 

New York 503,725 

Ohio 625, 346 

Pennsylvania 437,654 

     Total 2,041,793 

 

If Kentucky (355,704 horses), Missouri (361,874 horses) and Tennessee (290,882 horses) are 

added to the Union total after they were occupied by the Union army, another million horses 

potentially became available to the Northern armies while in this zero sum situation, the 

Southern armies lost access to these at the same time.   

The Union states were more horse dense than the Southern states.  This is certainly true 

comparing Pennsylvania and Virginia.  Adams County farms were quite smaller than their 

Virginia counterparts, about one hundred forty acres per farm compared to over three hundred 

fifty average acres in Spotsylvania County.  The greater number of farms, each with the same 

number of horses per farm as Spotsylvania, results in an 1860 population of about 7,927 horses 

in Adams and just under 1,700 in Spotsylvania.  Another key difference is that Spotsylvania 

farmers were using 834 mules and 1,343 oxen.  The Adams county farmers had only one 

hundred fifty-three mules and just seven oxen.  The Pennsylvania farmers used horses almost 

exclusively – 7,927 horses/153 mules works out to 98% horse drawn agriculture.  The 

Spotsylvania farmers’ animals, on the other hand, were more mixed – 1,700 horses/834 

mules/1,343 oxen.  The Virginia farmers employed nearly as many oxen as horses – forty-four 

 
261 Government Printing Office, Washington, DC, 1864, 1860 Census:  Agriculture of the United States. 
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percent horses/twenty-one percent mules and thrity-eight percent oxen.  While oxen were 

eminently suitable for farming, they were unsuitable for military use, they moved much too 

slowly.   

A point of interest is reflected in the table below.  It demonstrates the completely 

different levels of crop yields between Adams and Spotsylvania counties.  One can surmise the 

greater density of animals in Adams county is reflected in a greater intensity of farming, 

resulting in a much greater level of crop production.  The table below compares the counties of 

Adams and Spotsylvania 1860 crop production for four crops.  While a direct correlation 

between the number of animals and the crops produced can’t be assumed, perhaps this was at 

least one factor. 

 

Table 14. Comparison of Adams County, Pa and  

Spotsylvania County, VA 1860 Crop Production in Tons262 

 County County Seat Hay Oats Corn Wheat 

Adams Gettysburg 49,621 7,851 15,431 12,056 

Spotsylvania Spotsylvania 

Court House 

870 1,428 7,162 3,971 

 

 

This difference in the availability of horses began to tell over the years of the Civil War 

as both sides needed to replace losses.  The Union army’s ability to replace horses compared to 

the Southern inability to do so became a significant, perhaps a decisive military advantage.  In 

war, it is almost impossible to determine “this was the reason for their defeat.”  Clausewitz 

would describe it as a trinity of passion, logic and chance.  Sometimes simple luck decides a 

battle.  In most cases though, victory is achieved through the application of inexorable force, 

 
262 Government Printing Office, Washington, DC, 1864, 1860 Census:  Agriculture of the United States. 
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political, economic and military.  We are beginning to see that Lee’s inability to supply his army 

with adequate numbers of horses was beginning to have an impact on his ability to apply the 

required level of military force.   

A study of the ability of the two armies to procure horses and to keep their units properly 

supported by them reflects the larger theme found throughout the Civil War.  The Union army 

was able to supply itself in abundance and in some cases, over abundance.  Geniuses such as 

Montgomery Meigs performed miracles to keep the Union army supplied while also fighting the 

corruption typically inherent in the purchase of huge amounts of war material.  The Confederate 

armies on the other hand, to include Lee’s, struggled to meet their basic requirements.  In many 

cases, and eventually in nearly all cases, they failed to achieve even that level of support.  The 

Union states were more machinery dense.  They farmed more intensively.  They had more horses 

and mules because of this.  The Confederate states depended much more on human labor, 

supported by a slave economy.  Later, I’ll provide into a detailed comparison of a slave labor 

agriculture and one supported by machines and horses and mules in the context of Virginia’s 

Spotsbylvania and Pennsylvania’s Adams Counties.  

Horses were brought into the armies to do specific things.  At its essence, those “things” 

revolve around two key tasks, pulling and carrying.  It’s important to know a little of the science 

involved in those tasks.  What is the difference between a six horse and a four horse team when 

pulling artillery?  How many miles per day can an artillery piece be pulled?  Knowing that, we 

can begin to assess the movment rates of horse-drawn armies.  Were they moving fast or slow?  

Are they over marching their horses?  The purpose of the next chapter is describe how horses 

perform these tasks and the impact of how those tasks are performed on military operations. 
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CHAPTER 10 

 

 

UNDERSTANDING HORSES AT WORK 

The earliest evidence for horse domestication appeared approximately 5000 BCE.  

Perhaps the last of the modern list of domesticated animals, the horse followed sheep, goats, 

pigs, and cattle into domestication.263  Throughout this history, horses have performed two basic 

tasks in support of man’s endeavors, they carry things, and they pull things.  From the earliest 

evidence of their use, horses have performed these two basic tasks in a variety of roles.  David 

W. Anthony in The Horse, the Wheel and Language.  How Bronze-Age Riders from the Eurasian 

Steppes Shaped the Modern World theorizes that horseback riding coincided with the advent of 

maintaining horse herds.  (The first horse herds were probably maintained with the idea of using 

the horse as a food source.)  Anthony offers that “Anywhere that we see a sustained, long-term 

dependence on domesticated horses, riding is implied for herd management alone.”  Khazanov 

suggests that riding began in the Pontic-Caspian steppes before 3700 BCE.  He describes the 

clear advantage to a herder of being on horseback.  “A person on foot with a good herding dog 

can manage about 200 sheep.  With the same dog, a man on horseback can manage about 

500.”264 

The two macro level tasks, carrying and pulling, support a wide range of other activities 

carrying on their backs either riders or packs, and pulling things, farm implements, or skid or 

 
263 David W. Anthony, The Horse, the Wheel and Language.  How Bronze-Age Riders from the Eurasian Steppes 

Shaped the Modern World (Princeton:  Princeton University Press, 2007), 200. 
264 Anatoly Khazanov, Nomads, and the Outside World, (Madison, University of Wisconsin Press, 1994).  
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wheeled vehicles.  Two inventions related to these two basic tasks dramatically increased the 

effectiveness of the horse to perform those tasks, the horse collar, and the stirrup. 

The ability to “pull” has many elements.  The harness is the means of transferring the 

horse’s power to the load.  There are other mechanical considerations.  Rolling resistance 

increases the workload for the horse as the resistance increases.  Road surface, wheel diameter, 

the speed at which the load was pulled, the design of the wagon all played into each other to 

combine to determine the work that had to be expended to pull the load, the artillery piece, or the 

wagon.  These elements will be considered in detail when I discuss Civil War artillery systems.   

The use of the horse collar followed a long period of experimentation with other types.  

The forerunner of the horse collar harness was the throat and girth harness, pictured below.  

China developed the throat and girth harness around 1,400 BCE.  The collar, the principal 

mechanism for traction, was a large band of leather that went around the horse’s neck, much like 

a dog’s collar.  The collar kept near constant pressure on the horse’s windpipe and used the 

horse’s neck to pull loads.  The collar system was attached to the load by a “yoke,” a straight or 

curved piece of wood that rested on the horse’s withers, attached to the collar system with the 

other end attached to the load.  The throat and girth harness had several significant drawbacks, it 

tightened around the horse’s throat and windpipe choking the horse with heavy loads, it forced 

the horse to just use his forelegs and chest to pull, and it did not allow the horse to use its more 

powerful hindquarters to push.  Note, in the picture below, how the line of pull would tighten the 

harness against the horse’s throat.  Because the line of pull goes to the horse’s withers rather than 

his shoulders, if the horse were to pull hard, much of its effort would be expended to lift the 
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wagon rather than just pulling it forward.  This inefficient design was superseded by much more 

effective types. 

 

 
Figure 32. Throat and Girth Harness265 

 

 

An International Museum of the Horse study of Han Dynasty (206 BCE – 220 CE) 

drawings of horse-drawn vehicles show that the Chinese vehicles, carrying up to six people, 

could be pulled by a single horse.  Much lighter vehicles from other parts of the world could 

carry a maximum of only two people and they often required four horses.  One can infer that a 

more efficient harnessing system which did not restrict the horse’s ability to breath had been 

developed.  That more efficient system was the breast-strap harness, invented in China by the 

late Warring States period (480-221 BCE).266  The breast collar was a padded strap that went 

across the horse’s chest, aligning the horse’s ability to pull more directly with the load and 

relieving the pressure on the throat and neck.  Still in use today, it is typically used only for light 

loads and was therefore unsuitable for pulling heavy military loads.  The version shown below is 

 
265 Dr. Judith A. Weller, Roman Traction Systems, http://www.humanist.de/rome/rts/harness.html, accessed 20 

October 2020. 
266 The Horse in Early China, International Museum of the Horse, http://imh.org/exhibits/online/legacy-of-the-

horse/horse-early-china/, accessed 20 October 2020. 
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called the Deep-V breast strap type.  The “V” lowers the strap so that it sits farther from the 

horse’s throat and more aligned with his chest.  Note in the picture below the straight line of pull 

from the horse’s chest and shoulders to the wagon. 

 

 
Figure 33. Breast Collar Harness267 

 

 

The invention of the horse collar harness aligned the mechanics of a horse’s anatomy in 

much better ways than either the throat and girth or the breast strap types.  The horse collar is a 

device used to distribute the load around a horse's neck and shoulders when pulling.  The collar 

allows a horse, unlike either of the two previous types, to use its full strength when pulling.  The 

horse collar allows the horse to push forward with its hindquarters into the collar rather than to 

just pull with its shoulders and forelegs.  It is padded and conforms to the shape of the horse's 

body, making it much more comfortable for the horse.  Since it is designed and constructed to 

protect the airway of the horse, it became possible for the horses to use their full power to pull 

 
267 Deep V Breast Collar Harness, Working Horse Tack Catalog, https://www.workinghorsetack.com/deep-v-breast-

collar-harness-p/070-449.htm, accessed 20 October 2020. 
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their loads.  Earlier harness types were limited to relatively light loads due to either constricting 

the horse’s throat or precluding the use of the horse’s larger hindquarter muscles.  It was the 

horse collar that made horses extremely valuable for agricultural success and for pulling heavy 

vehicles. 

In John Updike’s short story, The Invention of the Horse Collar, he describes that the 

invention of the horse collar was first found in a Frankish 10th Century manuscript. 268  Updike 

described it as a yoke attached at the withers by a double girth passing under the chest and 

around the throat of the animal.  Updike describes that, unlike the throat and girth harness that 

choked the horse (it took two horses to pull 1,000 pounds) and reduced its effectiveness, the 

horse collar allowed a single horse to pull 1,500 pounds, three times as much.  The horse collar 

arrived, most probably from China, in Europe between the sixth and eighth centuries.  In 

combination with new harnessing systems, the horse collar greatly increased the efficiency of the 

horse to pull loads.  

The picture below shows a team of large draft horses in a horse collar harness.  Note how 

the horse collar leaves the horse’s throat completely clear.  Note also how the horses can both 

pull with their forelegs and push with their more powerful hindquarters.  Lastly, note the straight 

line from the horse collar directly to the hitch point on the wagon, all energy provided by the 

horse is transmitted directly to the wagon; no pulling effort is lost lifting the load.  With the 

arrival of the horse collar harness, the ability of the horse to “pull” had been maximized.  This is 

the harness type employed by both armies during the Civil War a thousand years after it was first 

employed.  

 
268 John Updike. “The Invention of the Horse Collar.”  The Transatlantic Review, no. 42/43 (1972), 51-54. accessed 

March 1, 2020. www.jstor.org/stable/41513204. 
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Figure 34. Horse Collar and Harness269 

 

 

The second key invention was the stirrup.  The stirrup is a ring-shaped device, large 

enough for the human foot, suspended below the saddle by straps.  Humans initially rode 

bareback or mounted horses with a simple blanket to protect the horse’s back.  In the third 

century BCE, Chinese riders used the first leather saddles.  Climbing onto a horse, with or 

without a saddle, particularly while bearing weapons had long presented its own precarious 

hazards. Cambyses II, a Persian king in the sixth century BCE, reportedly died from gangrene 

after stabbing himself as he vaulted onto a horse.270  The stirrup allowed much greater control for 

the rider.  Perhaps more important, the rider could now use his legs and feet to control the horse, 

achieving a more stable position while freeing his hands for the employment of weapons.  The 

rider was now attached more firmly to the horse so while using a spear he could use the weight 

and momentum of the horse to deliver much more powerful blows to the enemy.271  Think of a 

 
269 Horse and Mule Association of America, Collars, Hames, and Harness Fitting, 1944 Leaflet, number 276. 
270 Daan Nijsson, Cambyses II, Ancient History Encyclopedia, May 2018.  https://www.ancient.eu?Cambyses_II., 

accessed 7 August 2020. 
271 Gary Stix, “The Stirrup,” Scientific American, Volume 301, Number 3, (September 2009): 78. 

https://smallfarmersjournal.com/wp-content/uploads/2017/05/sfj_collar_hames_collar_fitting_01.jpg
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knight at a joust.  While the saddle/saddle blanket combination greatly advanced the utility of the 

horse to a rider compared to riding bareback, it was the development of the stirrup that made the 

horse not only a transportation asset but also a platform from which to work and fight.   

The picture below shows a typical Civil War cavalryman astride his horse.  Note his feet 

in the stirrups and particularly the use and position of the regular woolen blanket as the saddle 

blanket.  This picture also demonstrates the proper “seat” for a rider.  Gordon Wright’s, The 

Calvary Manual of Horsemanship and Horsemanship, The Official Manual of the United State 

Cavalry School at Fort Riley is an essential resource for understanding cavalry and other riders.  

Wright describes the proper placement of the saddle as placed on the horse’s back so that the 

front edge was two to three inches in rear of the upper rear edges of the shoulder blades. 272  The 

saddle blanket was to be placed on the horse’s neck and then slid down into position to smooth 

down the hair.  The blanket was to extend well to the rear of the saddle.  The rider’s feet in the 

stirrups were to be positioned so that the heels were down with the ankles flexed and relaxed.  

The rider normally supported the weight of his feet, legs, and a portion of weight of his thighs 

and upper body with the stirrups.  The rider was to have a slight forward inclination of his body 

and was not to “stand” in the stirrups.273 

 

 
272 Gordon Wright, The Cavalry Manual of Horsemanship and Horsemanship, The Official Manual of the United 

State Cavalry School at Fort Riley, Doubleday and Company, Garden City, New York, 1962. 
273 Wright, The Cavalry Manual of Horsemanship and Horse Mastership, The Official Manual of the United States 

Cavalry School at Fort Riley, 26. 
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Figure 35. Union Cavalryman with His Feet 

Properly Positioned in His Stirrups274 

 

 

With these two devices, the horse collar and a saddle fitted with stirrups, on horses that 

were dramatically improving due to breeding, the ability of the horse to perform work either by 

pulling or carrying made them much more valuable as a prime mover for transportation, 

agriculture, or war.   

The invention of the horse collar improved the efficiency of the horse to pull loads.  It is 

also important to understand the science of “draft,” the effort required to pull a load and all the 

factors involved with it.  The force exerted by the horse moving forward is considered “draft.”  

Draft is calculated using the following formula: 

FR = CW/R 

FR is the force needed to initiate movement (the force required to overcome the resistive force of 

rolling friction), C is the coefficient of rolling friction times W, the total weight of the wagon 

divided by R, the radius of the wheel.  The force needed to initiate movement, that is the work 

 
274 Photograph of a Union Cavalryman, Gibson’s Photograph Gallery, Army of Potomac, 

https://www.jamesmountainantiques.com/product/civil-war-images-of-mounted-cavalryman, accessed 4 November 

2020. 
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required to start the wagon in motion, is typically 2 to 2 ½ times the force required to sustain 

movement.275  See the illustration below. 

 

 
Figure 36. Forces Acting Upon a Moving Wagon 

 

Ira Osborn Baker, in his 1903 Treatise on American Roads and Pavements lists three 

elements of friction that negatively impact the ability of the horse to pull:  axle friction, rolling 

resistance and grade resistance. 276   Axle friction is the resistance of the wheel hub to turn on the 

axle.  Axle friction is a constant and is independent of the road surface or slope.  This type of 

friction is minimal with good lubrication.  If the lubrication is “deficient” Baker notes the friction 

is increased from two to six times over a well lubricated axle and wheel.   

 

Rolling resistance is greatest in soft surface roads.  The resistance occurs when the wheel 

causes an indentation of the road, essentially causing the wheel to be constantly climbing an 

incline.  The resistance is measured by the horizontal force necessary to lift the wheel over the 

obstacle or up the inclined surface.  It varies with the width of the wheel, the diameter of the 

wheel, the speed, the presence, or absence of springs on the vehicle and the road surface.  The 

rolling resistance is inversely proportional to the diameter of the wheel since the larger the wheel 

 
275 Many thanks to Astrid Kleinsmith, the Astronautical Engineer who was able to explain this to me. 
276 Ira Osborn Baker, Treatise on American Roads and Pavements, (New York:  John Wiley and Sons, 1903). 
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the less force is required to lift it over the obstruction.  These are key points that we will come 

back to when considering the design Civil War artillery systems. 

One of the key impetuses for paving roads was to reduce the rolling friction associated 

with horse and mule-drawn wagons and to provide for all-weather surfaces.  The good roads 

movement of the 1880’s advocated for better roads to support bicycle use.277  While certainly 

true, a more significant movement began sixty years earlier with efforts to reduce the rolling 

friction and its associated draft requirements.  Macadamized roads employed the design of 

Scottish engineer John McAdam.  A macadam road had ditches along both sides to carry water 

away from the road surface, reducing the chance the road would become a muddy bog.  Crushed 

stone, no piece larger than two inches, was spread and compacted using an iron roller reducing 

the rolling friction on the wagon wheels of the day.  The first macadam surface in the United 

States was laid on the Boonsborough Turnpike Road between Hagerstown and Boonsboro, 

Maryland.  In 1830, after five years of work, the 73-mile National Pike (or Cumberland Road) 

became the second American road to be built on the “McAdam principle.”  Almost immediately 

following the opening of the National Pike, on 3 March 1834, the Virginia state legislature 

authorized the Valley Turnpike Company to create a 68-mile macadamized turnpike between 

Winchester and Harrisonburg.278  These roads became key military avenues during the Civil 

War, but their original purpose was not military but rather was commercial.  Things move easier 

on hard, dry surfaces.   

 
277 “Good Common Roads and How to Make Them,” Outing and the Wheelman Magazine, Vol 5, October 1885 – 

March 1885, 194–200. 
278 National Park Service, The Valley Turnpike Company, https://www.nps.gov/cebe/learn/historyculture/the-valley-

turnpike-company.htm, 26 February 2015, accessed 22 October 2020. 
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Slope is also a significant factor for horse-drawn loads.  Studies conducted by a Professor 

McCormick showed that slope had the following impacts on the ability of a horse-drawn team, 

first, increased slope (or grade) required an increased effort per ton, second, the ability of the 

horse to pull is decreased by the effort of the horse to raise his own weight up the grade and 

third, the effective pull of the horse is decreased by the change in the angle of the pull from 

level.279  The table below shows the effect of increasing slope (measured in percent.  A 10% 

slope has a 10-foot vertical change in 100 horizontal feet) and road surface on the work required 

to move a load.  In this 1912 Kansas State Agricultural College series of experiments, they used 

a 2,800-pound team of horses, apparently two rather large draft horses.  The test was to pull a 

gross load (wagon and weights) of 5,270 pounds over a dry, hard dirt road and then over a 

macadam road. 

 

Table 15. Changes in Workload Based Upon Slope and Road Surface280 

Per cent grade 

Dirt Road, Pounds Pull Per 

Ton Required 

Macadam Road, Pounds 

Pull Per Ton Required 

0 100 38 

1 120 58 

2 140 78 

3 160 98 

4 180 118 

5 200 138 

6 220 158 

7 240 178 

8 260 198 

9 280 218 

10 300 238 

 
279 “Some Recent Tests to Determine Effects of Grade and Surface of Roads on Tractive Force,” Engineering and 

Contracting, (Volume XXXVIII, July-December 1912), 515. 
280 Ibid. 
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The math of compiling this table assumes that the horses can pull one half their weight 

for a short time on a level surface and that the work increases due to grade resistance by the 

formula X=1/2W – (W/100) G, where W is the weight of the team, X is the tractive effort of the 

team and G is the percent grade.  The table shows that on a level surface, the pull required per 

ton on a dry, packed dirt road is 100 pounds and on a macadam road is just thirty-eight pounds.  

As a demonstration of the impact of the coefficient of rolling friction, pulling the load on a level, 

dirt road requires more than 2 ½ times the effort than a level macadam road.   

An example of grade resistance is demonstrated by the fact that pulling the load up a 5% 

slope on a macadam road, that is one that rises five feet over one hundred horizontal feet, 

requires essentially double the effort than pulling the same load on a level one.  On a dirt road 

surface, a 5% slope requires over 3 and 1/2 times more pulling effort for the same load than 

needed on a level one.  Gibbons’ rule of thumb was that a horse can pull 60% more on a paved 

road than a dirt road due to reduced rolling friction. 281  Gibbons also mentioned a factor 

McCormick overlooked.  In McCormick’s measurements, all horses moved at a walk.  Gibbons 

wrote that the ability of a horse to pull is dramatically reduced if he is moving at a trot rather 

than a walk:   

A draught horse can draw 1,800 lbs. 23 miles a, day, weight of carriage included, 

on a good smooth road, and 3,000 lbs. on a paved road. At a trot, and on good roads, 

the weight is reduced to 840 lbs.282   

 

This is a 60% reduction with an increase in speed.  McCormick’s study also concluded 

that a clear decrease in effective work was evident with an increase in grade.  On a dirt 

road, the necessary pull on a 10% grade is double that required on a level road.  The 

 
281 Gibbons, 167. 
282 Ibid. 
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effect is such that on a dirt road, any given team can pull on a 10% grade only 22% of 

what it can pull on level ground.   

A quick note on team dynamics.  A well trained 2,000-pound team, trained to pull 

together, will often out-pull a larger, stronger but less well-trained team.  This is a key point to 

remember considering the turn-over in horses experienced by both armies.  Typically, in the 

Civil War, but especially in the Confederate armies, teams were never together long due to 

attrition.  

 Gibbons, in his Artillerist Manual, simplifies this discussion with some rules of thumb.  

This one is key: “In the French field artillery, each horse has to draw 720 pounds. In our service 

it varies from 530 to 760 pounds for the field service, and from 900 to 1,000 pounds for the 

siege.”283  In practice, a six-horse artillery team, with each horse pulling six hundred forty-five 

pounds (the average of five hundred thirty and seven hundred sixty) pounds, in its simplest terms 

would pull an artillery piece of about 3,870 pounds total weight.284  Not surprisingly, the weight 

for the 12-pound Napoleon howitzer, employed by both sides as the preferred artillery weapon, is 

3,865 pounds for gun and limber and 3,811 pounds for a limber and loaded caisson.  Of course, 

this is not the actual force the horse must generate to move the wagon - the mechanical 

advantage of the wheel reduces the force required to pull the piece.  The force required to pull a 

four-thousand-pound wagon over firm soil is about six hundred fifty total pounds of pull.285  An 

average horse can pull about one and a half times its body weight - for a one-thousand-pound 

 
283 Ibid. 
284 Six horses were the preferred team for a field piece, with four being considered the minimum team. Horses were 

harnessed in pairs on either side of the limber pole. A driver rode on each left-hand (“near”) horse and held reins for 

both the horse he rode and the horse to his right (the “off horse”). 
285 Tim Harrigan, Richard Roosenberg, Dulcy Perkins, John Sarge, “Estimating Wagon Draft,” Tillers International, 

March 2002. 
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horse, about one thousand five hundred pounds.  (Gibbons uses the number of one thousand 

eight hundred pounds.)  When the factors of road surface and slope are considered, as well as the 

need to have an artillery team be able to lose a horse and still function, the army needed to have 

its horses function well below their maximum effort during normal operations, such as on level, 

dry, hard roads.  The excess ability of the team to pull is reserved for more challenging 

conditions, climbing hills, muddy roads, pulling the load at a trot, etc.286  In fact, Gibbons’ 

numbers reflect about a 50% reserve factor between what is asked of the horse in actual 

operations and what he is theoretically capable of doing.   

Military operations require building in that level of safety margin.  A six-horse artillery 

team with a total theoretical pulling force of about nine thousand pounds (six horses at one 

thousand five hundred pounds of pulling potential per horse) is about right for a 3,870-pound 

artillery piece and its riders.  Artillery horses had to be able to pull the load at a trot and not just 

at a walk.  Recall Gibbon’s comment, “A draught-horse can draw 1,800 lbs. 23 miles a, day, 

weight of carriage included, on a good smooth road, and 3,000 lbs. on a paved road. At a trot, 

and on good roads, the weight is reduced to 840 lbs.”287  Having the horses move at the trot 

reduced the load to less than half that could be pulled at a walk.  Also consider that Civil War 

artillerymen rode three of the horses in the six-horse team, the left-hand horse of each pair.  The 

pulling ability of a horse was reduced by one-half if it carried a rider on its back. 288  This 

reduced that horse to pulling just four hundred twenty pounds at a trot.  While a one-thousand-

 
286 How Much Weight Can a Horse Pull?  https://horserookie.com/how-much-weight-can-a-horse-pull/, accessed 23 

October 2020. 
287 Gibbons, 167. 
288 The Artillery Driver, http://taylors-

battery.com/The%20Artillery%20Driver.htm#:~:text=A%20single%20horse%20could%20pull,a%20rider%20on%2

0its%20back. accessed 23 October 2020. 

http://taylors-battery.com/The%20Artillery%20Driver.htm#:~:text=A%20single%20horse%20could%20pull,a%20rider%20on%20its%20back
http://taylors-battery.com/The%20Artillery%20Driver.htm#:~:text=A%20single%20horse%20could%20pull,a%20rider%20on%20its%20back
http://taylors-battery.com/The%20Artillery%20Driver.htm#:~:text=A%20single%20horse%20could%20pull,a%20rider%20on%20its%20back


144 

 

 

pound horse can theoretically pull one and a half times his body weight for a long time, the 

factors of carrying riders, slope and road surface all reduced that amount that could be pulled.  

Ira Osborn Baker’s studies can be found in his book A Treatise on Roads and Pavements.289  

Baker’s Table 9, below, reflects similar numbers.   

 

 
Figure 37. Baker's Calculation of the Effect of Grade and Road Surface 

 

 

Consider this example.  A horse on a muddy, level road can only pull one third of what 

he could pull on a level, dry dirt road.  Considering the state of Civil War roads, six horses 

pulling one third their maximum weight (from one thousand five hundred pounds reduced to five 

hundred pounds) would have a capability to generate only three thousand pounds of pull.  While 

still more than enough to generate the pull required for moving artillery at a walk, other factors 

were involved.  Horses trotting on a good road were reduced to less than half of their ability to 

pull when they were walking.  This would reduce the team from almost eleven thousand pounds 

of pull (using Gibbons’ number, six horses times one thousand eight hundred pounds of pull 

 
289 Ira Osborn Baker, 24. 
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each) to just over five thousand pounds of pull (six times eight hundred forty pounds).  But that 

is not the complete case.  Recall that three of the horses were carrying riders.  That further 

reduced their ability to pull from eight hundred forty pounds by half, to four hundred twenty 

pounds.  The total ability of a six-horse artillery team trotting on a good road to pull is then 3,780 

pounds, with three horses each with a pulling power of eight hundred forty pounds each and 

three horses with a pulling power of just four hundred twenty pounds each.  Again, note the 

direct relationship to the weight of the artillery piece.  Baker’s chart shows that a team can pull 

just one third the weight on a muddy road that it can pull on a dry one.  This would reduce the 

ability of the team to pull to just one thousand two hundred and sixty pounds (3,768 times one 

third).  If the team were pulling the gun up a shallow slope of three percent (just a three-foot rise 

in one hundred horizontal feet), the weight they could pull would be reduced by half again, from 

3,780 pounds to 1,890 pounds.  If that same sloped road were muddy, that weight would be 

reduced yet again, to just about a fifth of what they could pull on a level, dry road, or just seven 

hundred fifty pounds of pull.  The realities of moving Civil War era wheeled vehicles on dirt or 

muddy roads, or up hills required much more pulling power than an initial look would suggest.  

A single horse on a good, level road, might pull a four-thousand-pound wagon.  On a muddy 

road, uphill, trotting, that is a completely different challenge, one that is beyond the capabilities 

of a single horse.  It becomes apparent that military requirements could cause the horses to be 

pushed well beyond their normal limits. 
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Figure 38. Union Artillery with Riders Mounted290 

 

The design of artillery and wagon wheels had a great impact on the workload for the 

team.  There was a surprising amount of technology involved in a Civil War wagon wheel, for 

example.  The wheels had to combine the ability to support the wagon or artillery piece, reduce 

rolling friction, be at diameter that ensured the vehicle height was aligned with the horse’s line of 

pull, all while being robust enough for hard, and many times off-road use.  For illustration, here 

is Gibbons’ description of the design of artillery wheels: 

The wheel was composed of a nave, into which the axle-tree enters; of a certain 

number of spokes fastened in the nave; and the circumference of the wheel, which 

is composed of a number of felloes equal to half the number of spokes. The wheels 

are always made with a certain convexity called the dish. The obliquity of the 

spokes gives elasticity to the wheel, and protects it from shocks which, were the 

spokes in the same plane, would destroy it. The dish should increase as the ground 

to be passed over becomes more broken. The object of the dish is, for the purpose 

of making the body of the carriage wider; to diminish the length of the axle-tree, 

thus increasing its strength; to throw the mud and water outside the wheels; and to 

tend, from the effect produced by the decomposition of forces, to keep the wheel 

close against the carriage, and prevent any tendency to run off the axle.291   

 
290 Library of Congress, https://www.loc.gov/pictures/item/2015649037/, accessed 23 October 2020. 
291 Gibbons 184. 
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Considering the radius of the wheel to reduce rolling resistance, there are size constraints in 

practical use.  Gibbons states:  

In all kinds of carriages. the ease of draught is increased by enlarging the diameter 

of the wheels and decreasing those of the axles. There is, however, but little 

advantage in using wheels more than from 58 to 62 in. high. Those used in our field 

service are 57 in., and those for siege-carriages, 60 in. high.292 

 

Both Union and Confederate artillery limbers, caissons and gun carriages employed a 

standard wheel diameter of 57 inches to reduce rolling resistance.  Gibbons explains why, if a 

57-inch wheel reduces draft, larger wheels were not used:   

Increasing the diameter of the wheel diminishes the draft in soft ground; as the large 

wheel bearing upon a greater number of points, makes a shallower rut. The large 

wheel is also advantageous for surmounting obstacles. One wheel twice the height 

of another will surmount, other things being equal, an obstacle twice as high as will 

the small wheel. On the other hand, as the dimensions of the wheel increase its 

weight and price become greater, so that beyond 58 inches, the advantages to be 

gained in a few instances are not sufficient to outweigh the objections to a further 

increase in diameter.293 

 The purpose of this discussion was to lay the groundwork for much more in-depth 

discussions about Civil War technology and the employment of the horses involved in pulling 

loads.  The materials of the day may have been wood and iron, but the technology was much 

more sophisticated than most people credit, certainly more than I did.  The horse, as the prime 

mover, was at the center of all design decisions.  How much a team of certain size, two, four or 

six horses or mules could pull established the top-level weight for a towed wagon or piece of 

artillery.  Or, in the Army of Northern Virginia’s case where their shortages of animals caused 

artillery teams to be reduced from six to four horses, how much work in excess of the design 

maximum their horses were expected to do.  I discussed earlier the risk of death by exhaustion 

 
292 Ibid., 183. 
293 Ibid., 165. 
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for working horses.  This risk was most acute for the artillery horses who had to work the hardest 

of any horses on the battlefield.  Intentionally working horses beyond their limits would certainly 

raise the risk of death by exhaustion for many of them, in a strategic environment where they 

were literally irreplaceable. 

Horses did not just pull things, they carried things.  Horses typically carried two things, 

riders, and packs.  Civil War riders were typically cavalrymen, artillerymen, and leaders.  Horses 

and mules carried a variety of packed loads, from supplies to small, disassembled artillery 

pieces.  Much like the discussion of pulling things, there was a great deal of practical knowledge 

employed in making the horse an efficient carrier of loads while also protecting the horse.  Note 

the artillerymen mounted on the horses of the teams on the right side of the photo below. 

The largest percentage of riders were cavalrymen, but they were not the only ones.  

Leaders rode, messengers and staff rode.  As mentioned previously, there were three riders for 

each piece of horse-drawn artillery, each riding one of the left-hand team horses. 
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Figure 39. Union Artillery with Horses and Riders294 

 

 

The cavalry horse was typically expected to carry about twenty percent of his body weight.  

Jonathan Boniface wrote that an American cavalry horse should weigh no less than nine hundred 

fifty and no more than one thousand one hundred fifty pounds.295  At twenty percent, a horse of 

this size should carry no more than one hundred ninety to two hundred thirty pounds.  Captain 

Adams noted the average load carried by a horse in his company was about two hundred twenty-

five pounds.296  Boniface validates Adams’ numbers.  He agreed that the average weight of a 

cavalryman armed and equipped was two hundred twenty-five pounds.297  (Boniface does differ 

with the twenty percent rule of thumb, however.  He offers that a ratio of four to one of horse to 

 
294 Library of Congress photograph, “Union artillery unit posing with horses and cannons.” Photographed between 

1861 and 1865, printed between 1880 and 1889. Digitally enhanced. Library of Congress. 

http://www.loc.gov/pictures/search/?q=Union%20artillery%20unit%20posing%20with%20horses%20and%20canno

ns&co=civwar, accessed 26 October 2020.   
295 Boniface, 53. 
296 Charles Francis Adams, Jr, 4. 
297 Boniface, 53. 
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load is a good one, i.e., twenty-five percent of the horse’s weight to be the maximum load.)298  

Using the two hundred twenty-five-pound figure and considering the average Civil War soldier 

weighed about one hundred forty-five pounds, this left fifty pounds for the saddle and all tack, 

weapons, ammunition, personal equipment, and any feed carried for the horse and water for both 

rider and horse.  With the standard McClellan saddle and associated equipment typically 

weighing in at about forty-five pounds, it is easy to see that the Civil War cavalry horse was 

loaded to his limit or beyond.  The cavalry horse not only carried his rider, but his rider’s pack.  

Boniface describes the load as fifty-eight pounds of equipment on the horse, thirty-three pounds 

carried by the soldier for a total of ninety-one pounds.  If, for example, five days rations are 

carried, this adds ten pounds to the load, making it one hundred one pounds.  Assuming a one 

hundred forty-five-pound soldier, this horse would be carrying roughly two hundred fifty 

pounds.299 Halleck offers slightly different numbers than Boniface.300   

 

Table 16. Halleck's Figures for Typical Cavalry Horse Loads301 

Load 

Heavy 

Cavalry 

Light 

Cavalry 

Rider 160 140 

Arms and Equipment 55 40 

Horse Requirements 60 45 

Two days' rations of provisions and grain 25 25 

Total 300 250 

 

 
298 Ibid. 
299 Ibid, 217. 
300 Halleck, 23.  Halleck differentiates between heavy and light cavalry where Boniface does not.  The distinction 

between the two types of cavalry is addressed in the chapter on cavalry. 
301 Ibid. 
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When additional forage was carried, the horse could quickly become overloaded.  Major 

William H. Jennings, of the Seventh Pennsylvania Cavalry, reported from the vicinity of Blake’s 

Mill Georgia in September 1864 that on: 

On May 5, we marched twenty-three miles without feed. At Mound City received 

twenty-eight pounds corn for three days, to be carried upon the horses, in addition 

to five days' rations, and traveled thirty-three miles, crossing the Raccoon, Sand, 

and spur of Lookout Mountains. The young horses commenced to fag; a few were 

abandoned, and the hearty and strong horses were fatigued.302   

 

If the five days rations were the standard marching ration of roughly two pounds per day 

(consisting of one pound of hard bread, three quarters of a pound of salt pork or one and one 

quarter pounds of fresh meat, plus the sugar, coffee, and salt) this was an additional ten pounds 

on the horse’s back.303  In total then, this horse was carrying his typical two hundred twenty-five 

pounds of rider and equipment plus thirty-eight pounds of food for man and horse for a total of 

two hundred sixty-three, well over the target limit of two hundred twenty-five pounds.   

The Army rule of thumb was that, upon ordinary roads, a horse could draw about seven 

times as much as he could carry, and the mule about the same, it followed that military supplies 

and equipment should be packed only when they could not be pulled.  A good packhorse or mule 

could carry from two hundred fifty to three hundred pounds, twenty miles a day.304  (A wagon 

pulled by six mules could carry about three thousand pounds.) Major Jennings reported that not 

only were his horses overburdened, but his horses also went thirty-three miles, one hundred 

sixty-five percent of the norm for distance.  Exhausted horses had to be the result.   

 
302 The Miscellaneous Documents of the House of Representatives for the First Session of Fifty-Second Congress, 

1891-1892, (Washington: Government Printing Office, 1892), 832.  
303 Martin, Brevet Major, How to Feed an Army. United States War Department, (Washington DC. Government 

Printing Office, 1901), 113. 
304 Gibbons, 186. 
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These numbers are important to recall when considering movements of units.  If the 

movement were to have the troopers carrying five days rations, grain for the horses, spare 

horseshoes and the like, the horse was overloaded.  If the marching distances were long or on 

difficult terrain, the reader can begin to assess the impact on the horses. 

Boniface is a wonderful resource to help with understanding the cavalry horse on the 

move.  He describes the three regular gaits employed by the Army.  They are the walk, the trot, 

and the gallop.  Each of these gaits required the horse to be trained to move at a specified rate, 

moving at a common rate is what allows the horses to move in concert with the other horses in 

the column.  Officers and other leaders would want their horses to have exceptional ability to 

achieve and maintain the specified a gait as they set the movement for the entire unit. 305  A horse 

who could not trot at the specified speed could disrupt the entire unit’s movement. 

The typical organization for movement of an American cavalry unit was a “column of 

fours,” four horses abreast.  When the road was unsuitable, a column of twos was used, however 

this doubled the length of the column.  Shorter, move compact columns took less road space,  

were easier to command and control and much more flexible. 

The typical movement commenced with a march at slower than the regulation walk rate 

of four miles an hour.  This was continued for about two miles, then a halt of ten or fifteen 

minutes was called to allow for the men and animals to relieve themselves and for saddles and 

packs to be adjusted as needed.306  The march was then continued with a five-minute halt called 

every hour.  At every halt, the horse’s feet were examined to ensure the shoe was properly 

attached and that the horse had not picked up a stone or other irritant.  Boniface emphasized the 

 
305 Boniface, 221. 
306 Ibid., 222. 
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importance of a using the proper rate.  It reduced the time of travel, lessening the time the horse 

was required to bear his load.  Another concern was that at a slower rate, soldiers tended to 

slouch or lounge in their saddles, causing sore backs.  The typical march consisted of alternating 

periods of walking the horses at four miles an hour and trotting at six and one-half miles per 

hour.  Halleck, in his Elements of Military Art and Science also describes the different rates.  He 

describes the rate in terms of yards per minute.  They have been converted to miles per hour for 

convenience.  Halleck’s numbers are shown in the table below. 

 

Table 17. General Halleck’s Figures for Rates of Movements at Prescribed Gaits307 

Gait Yards per Minute Feet per Minute Miles per Hour 

Walk 110-120 330-360 3.75-4.00 

Trot 220-240 660-720 7.5-8.1 

Gallop 330-360 990-1080 11.25-12.25 

 

Occasionally, the soldiers dismounted and led the horses to relieve the horse of a portion 

of its burden for a period of time.  In Winter, this period allowed the soldier to warm his feet and 

legs by walking.  The last two miles of a march were conducted at the walk to ensure the horses 

were cooled off prior to stopping.  During periods of prolonged movement, the goal was to rest 

the horses about one day out of every seven.  Units were typically rotated in the order of march 

every day.  Each unit would “bump back” one position in the column each day. The unit in the 

rear one day would be in the lead the next to relieve them of being in the column’s dust.308   

Typically, cavalry did not start exceptionally early in the day.  If grazing was part of the 

feeding strategy for the horses, as they typically fed best in the morning, horses were provided 

 
307 Halleck, 266. 
308 Boniface, 224. 
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time to do so.  The sleep horses require was mentioned earlier.  Boniface offered that they also 

slept best between midnight and dawn.  Too early a start disrupted this sleep pattern and could 

move the horse towards sleep deprivation.  Before beginning a march, all the horses were 

allowed to drink freely, water supply permitting.  It was the goal to water all the unit’s horses at 

the same time so the leaders could best gauge when to stop to allow the horses to drink.309 

 An American cavalry unit, well trained and hardened, typically marched twenty-five 

miles per day.  If starting on a long, multi-day march, the first few days were reduced to about 

twenty miles per day.  In an emergency, the unit could sustain a march rate of fifty miles per day 

for three to five days.  A maximum effort march would be one hundred miles in twenty-four to 

thirty hours.  A forced march would be conducted with marches of fifty miles per day initially 

with a reduction to forty or perhaps thirty miles after the initial movement.310  Halleck suggests 

somewhat longer distances were possible.  He suggested an “ordinary” day’s march was about 

thirty miles rather than twenty-five, while he agreed with the forced march at fifty miles within 

twenty-four hours.311  Military necessity often required the cavalry to make marches at the limits 

of and sometimes beyond the horse’s endurance.  These distances and rates will receive 

significant attention when JEB Stuart’s Gettysburg operations are considered in a later section.   

 To establish a baseline of understanding a maximum effort endeavor, while preserving 

the health of the horse, consider the American Pony Express.  With the impetus of the profit 

motive but conscious of preserving the health of their horses, their operations offer a perfect 

example of maximum efforts of horses, conducted in a way that preserved their health and 

 
309 Ibid., 227. 
310 Ibid., 226. 
311 Halleck, 24. 
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fitness.  In January 1860, the Central Overland and Pike’s Peak Express Company received 

notice of the initiation of a Pony Express with service commencing April 3, 1860.  Travel time to 

Sacramento was contracted to be ten days.  The route, 1,966 miles, ran from St. Joseph, Missouri 

to Sacramento, California.  The average distance to be travelled was almost two hundred miles 

per day – four times the maximum effort cavalry march.  Stations were located along the route.  

There is some disagreement about the actual number of stations in various histories, 119, “more 

than 150”, 190.  Regardless of the actual number, the point to consider is that they were spaced 

only about ten miles apart.  “Relay stations” had spare horses, “home stations,” located every 75-

100 miles, had facilities for the riders to rest.  J. H. Keetley was a Pony Express rider.  He 

described its operations, from a rider’s vantage point in a 1907 letter:  

The horses or relays were supposed to be placed only 10 miles apart and travelled 

a little faster than ten miles per hour to allow time to change horses.  Sometimes 

the horses had to go for 25 or 30 miles but at those stations there were more horses, 

so those horses didn’t go as often as the horses on the shorter runs.312 

 

A rider would go between home stations, rest and then do a return leg along the same route.  The 

Settles state the riders changed horses between six and eight times.313  This would work out to a 

horse going for an average of between 12 and 15 miles.  This is confirmed by the Settles stating 

firmly, “That a man who did not know how to treat an expensive animal on a ten to fifteen-mile 

run was not wanted.”314 (Emphasis in the original). 

 The Express initially bought five hundred horses, reportedly the best available.  East of 

Fort Laramie, the horses were typically from Kentucky.  West of Laramie, they were usually 

 
312 William Lightfoot Visscher, A Thrilling and Truthful History of the Pony Express, (Chicago:  Rand McNally, 

1908), 32. 
313  Raymond W. Settle and Mary Lund Settle, Saddle and Spurs, The Pony Express Saga, (Harrisburg:  The 

Stackpole Company, 1955), 43. 
314 Raymond W. and Mary Lund Settle, 45. 
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western mustangs.  Reportedly, they received the best feed and care available.  Riders were 

expected to make an average of twelve and a half miles per hour.315  The Pony Express was a 

for-profit business, one that would logically maximize the distance horses would ride on the 

route to minimize the number of stations, station masters and horses required and thereby save 

money.  Yet they limited their horses to a ten to fifteen-mile ride at about twelve miles per hour, 

about one and a half hours of hard work per day.  This baseline figure for sustained maximum 

effort by a horse should be kept in mind when we consider the efforts Civil War cavalrymen 

demanded of their horses in a later section.316 

 

 
Figure 40. Route of the Pony Express317 

 

 

In the Civil War, calvary were the predominant riders but they were not the only type of 

unit to have its soldiers ride.  Artillery units, as mentioned earlier, had soldiers ride on one half 

 
315 Ibid., 44. 
316 Visscher, 32. 
317 National Park Service, Long Distance Communication, https://www.nps.gov/poex/index.htm National Historic 

Trail. 
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of the team of horses pulling the artillery equipment.  Much of the ability of a general to 

command his units was based on personal or written orders carried and delivered by mounted 

staff members or messengers.  Officers rode.  The height advantage of sitting on a horse 

provided an advantage of letting them see more of the battlefield.  In the case of Gettysburg, they 

provided the opportunity for General Winfield Scott Hancock to be seen and so inspire his men.  

Shelby Foote describes the scene on Cemetery Ridge where the Union troops awaited the attack 

from Pickett, during the Confederate artillery bombardment preparatory to the charge.  He 

recounts one Union soldier who said, “All we had to do was flatten out a little thinner and our 

empty stomachs did not prevent that.  Nothing four feet from the ground could live.”  As the 

bombardment continued, the soldier recalled that he was stunned to see his Corps Commander, 

General Hancock, riding a black horse, trailed by his staff, also on horseback.  Hancock rode 

slowly with an orderly beside him carrying Hancock’s flag.  With his horse having perhaps more 

sense than the general, Hancock’s horse became unruly.  Hancock stopped once to try to calm his 

horse.  Unable to do so, Hancock took the horse of an aide.  (The aide was apparently happy to 

make the change; he went and took cover from the artillery fire.)  Hancock continued his ride 

with the “…same ramrod stiffness of backbone with that otherwise easy grace expected of top-

ranking officers under fire – an improbable mixture of contempt and disregard…. whereby the 

men under him ‘found courage to endure the pelting of the pitiless gale.”318  (Where Hancock 

was concerned, he was a tremendous general and an inspirational leader, but he was rough on his 

horses.  Allen Guelzo notes that Charles Morgan, General Hancock’s chief of staff, complained 

 
318 Foote, The Civil War, Volume 2, 545. 
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that Hancock had “managed to kill nearly every horse belonging to the General or his staff with 

hard riding”).319   

Horses used by commanders and staff were typically ridden hard.  There are many stories 

of generals and their famous horses.  A key phrase often used in describing a general’s horse is 

that this one was his “favorite horse.”  Robert E. Lee rode the famous Traveller, but he had other 

horses he rode as well, “Lucy Long,” “Richmond,” “Brown Roan,” and “Ajax.”  The Army 

recognized that the workload of supporting leaders on the battlefield was more than a single 

horse could bear and provided leaders with multiple horses to spread the workload.  The 1861 

United States Army Regulations, paragraph 1123 provided that:  Forage shall be issued to 

officers only in the month when due, and at their proper stations, and for the horses actually kept 

by them in service, not exceeding in number as follows.”  In time of war, the numbers were:   

 

Table 18. Army Provided Horses by Rank in Time of War320   

 Rank Army Horses Provided 

Major General 7 

Brigadier-General 5 

Colonels who have the cavalry allowance 5 

other Colonels 4 

Lieutenant-Colonels and Majors who 

have the cavalry allowance 

4 

other Lieutenant-Colonels and Majors 3 

Captains who have the cavalry allowance 3 

all other officers entitled to forage 2 

 

 
319 Guelzo, 288. 
320 United States War Department, Revised United States Army regulations of 1861, with an appendix containing the 

changed and laws affecting Army regulations and Articles of war to June 25, 1863, (Washington, US Government 

Printing Office, 1863), Paragraph 1123, 166. 
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To highlight the rigors of war service for the horse compared to peacetime, consider the 

peacetime allowance compared to the wartime allowance.  The Regulations provided that, in 

time of peace: “general and field officers, three horses; officers below the rank of field officers in 

the regiments of dragoons, cavalry, and mounted riflemen, two horses; all other officers entitled 

to forage, one horse.”321 

 Horses carrying riders were exposed to the same exhaustion, short or starvation level 

rations and exposure to disease as horses performing other functions.  In one case though, they 

may have been particularly vulnerable.  Because cavalry engaged in close combat, cavalry horses 

were more likely to be wounded or killed by such action than a horse or mule in the wagon train, 

for example.  To give one example, in the case of perhaps the most effective cavalry commander 

of the Civil War, Nathan Bedford Forrest claimed to have had “twenty-nine horses shot from 

under him and killed or seriously wounded at least thirty enemy soldiers in hand-to-hand 

combat.”322   

One last point to consider.  The Army had regulations to govern the care and use of its 

animals.  While making allowances for the exigencies of combat operations, the Army held 

strictly to its rules.  George Custer found this out the proverbial “hard way.”  Recall the march 

distances described by Boniface mentioned earlier.  An American cavalry unit, well trained and 

hardened, typically marched twenty-five miles per day.  If starting on a long, multi-day march, 

the first few days was reduced to about twenty miles per day.  In an emergency, the unit could 

sustain a march rate of fifty miles per day for three to five days.  A maximum effort march would 

 
321 Ibid. 
322 Civil War Biography:  Nathan Bedford Forrest, American Battlefield Trust, 

https://www.battlefields.org/learn/biographies/nathan-bedford-forrest, accessed 26 October 2020. 
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be one hundred miles in twenty-four to thirty hours.  A forced march would be conducted with 

marches of fifty miles per day initially with a reduction to forty or perhaps thirty miles after the 

initial movement.323   

At Custer’s 1867 court-martial, the 2nd Charge he faced was conduct to the prejudice of 

good order and military discipline.  The specification was:  

In this, that he, Bvt. Major General G. A. Custer, Lieutenant Colonel 7th US 

Cavalry, immediately after the troops of his command had completed a long and 

exhausting march and when the horses belonging thereto had not been rested and 

were in an unfit condition for said service, did select a portion of such command 

consisting of three Commissioned officers and about seventy-five men with their 

horses and did set out upon and execute a rapid march from Fort Wallace, Kansas 

to Fort Hays in the same state; the said march being upon private business and 

without proper authority or any urgency or demand on the public business and in 

so doing did seriously prejudice the public interest by over marching and damaging 

the horses belonging to said detachment.324  

 

If one were to follow the I-70 route between Forts Hays and Wallace, the distance would be 

slightly over one hundred thirty miles.  A witness at the court-martial, Captain Hamilton of the 

7th Cavalry, offered that the actual distance travelled was closer to two hundred miles.325  Captain 

Hamilton testified that the march commenced on the morning of 15 July 1867 and they arrived 

early on the morning of the 18th.  Hamilton stated that “the march was continuous but not rapid.”  

The horses were provided only about five hours rest on the three- and one-half day trip.  Upon 

arrival at Fort Wallace, the column’s horses were determined to be “unfit for immediate 

service.”326  While Custer was found not guilty on this charge and specification, he was found 

 
323 Boniface, 224. 
324 Lawrence A. Frost, The Court-Martial of George Armstrong Custer, (Norman:  University of Oklahoma Press, 

1968), 9. 
325 Ibid., 104. 
326 Ibid., 107. 
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guilty of others.  He was suspended for one year with loss of pay.  The specific episode is 

interesting.  What is most interesting is that a Brevet Major General was charged for this action.  

During the war, such hard use on the animals could be seen as a military necessity and forgiven.  

In an episode lacking such imperatives, the Army court-martialed a general for mistreating 

government animals.  There were standards.  Military courts-martial enforced them with the only 

exception being when military necessity mandated the exceedance of the regulations. 

Besides riders, the thing carried most often by horses were packs, either supply packs, 

light artillery, or in extraordinary cases, bundled loads placed on their backs.  Pack animals were 

typically employed in terrain too rough for wagons or in roadless areas unsuitable for them.  

There are also examples of horses carrying loads without packs in an ad hoc or in extremis 

action.  Things needed to be carried and the unit’s horses were used to carry them.  Pack saddles 

spread the load when they were available but there were cases where horses had to carry loads 

directly on their back.  Recall Major Jennings’ report of the 7th Pennsylvania Volunteer Cavalry, 

“From July 27 to 30, foraged on the country for twenty miles around.  Not having pack saddles, 

all was packed upon the withers of the horses, doing as much harm to the horses as the feed did 

good, causing sore backs.”327  The use of pack horses seems less common in the Civil War US 

Army than the use of the pack mule.  While different than the capabilities of a horse-based pack 

train, mule-trains provide an idea of what a pack animal or pack train could carry and at what 

distances and speeds.   

 
327 Major William H. Jennings, Army of the Cumberland Report, Commanding Officer, 7th Pennsylvania Volunteer 

Cavalry, https://ehistory.osu.edu/books/official-records/073/0832 
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H.W. Daly was the Chief Pack Master of the US Cavalry.  His 1908 Manual of Pack 

Transportation was forwarded as a manuscript from the Quarter-Master General of the Army to 

the Secretary of War for adoption as Army doctrine and subsequent publication.328 

 
Figure 41. Pack Mules in the Mountains,  

Union Army of the Cumberland329 

 

 

Daly provided this table to describe the capabilities of a mule-based pack train.   

 

 

 

 

 

 

 

 
328 H.W. Daly, Manual of Pack Transportation, Office of the Quartermaster General, (Washington DC, U.S. War 

Department, Jul,1908), 9. 
329 Harper’s Magazine, December 12, 1863, 786.  http://www.sonofthesouth.net/leefoundation/civil-war-1863.htm, 

accessed 26 October 2020. 
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Table 19. Pack Mule Train Capabilities330 

Pack Mule Speed and Distance 

Weight of Load in 

Pounds 

Maximum Rate of 

Travel in MPH 

Number of Miles 

per Day 

Number of Days 

of Continuous 

Travel 

200 8 25 7 

200 7 40 10 

200 6 50 7 

200 6 100 3 

250 8 25 3 

250 6 100 1 

250 6 20 60 

250 5 50 10 

300 5 75 1 

300 5 50 7 

300 5 25 30 

300 5 20 60 

350 4 20 30 

400 4 15 30 

 

 

A standard US Army pack-train consisted of fourteen soldiers and fifty pack mules and 

fourteen mules for the soldiers to ride, a total of sixty-four mules.  The pack-train moved behind 

the cavalry unit it was attached to.  If attached to a cavalry unit, this type of pack-train would 

consist of a portion of the standard train, usually twelve mules and two to three packers.  If the 

train was unable to keep close to the cavalry, a detachment from the cavalry unit would be 

provided as a guard.331 

To put these numbers in perspective, a conversion to wagon loads would serve best.  N.S. 

Dodge, in his book Hints on Army Transportation offered that a Government wagon, drawn by 

 
330 H. W. Daly, 145. 
331 Boniface, 436. 
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four horses over a good road (we have already examined the relationship between road condition 

and workload for the horses and mules), could carry 2,800 pounds at two and a half miles per 

hour. 332   

The table below shows the wagon load equivalents to carry the same load as a 50-mule 

pack-train at various pack weights. 

 

Table 20. Mule Train in Wagon Equivalents 

Weight per 

Mule 

Weight Per 50 

Mules 

Wagon Equivalents at 

2800 Pounds per 4 

Horse-Wagon, 

Rounded to the Whole 

Wagon 

Number of 

Horses 

200 10,000 4 16 

250 12,500 5 20 

300 15,000 6 24 

350 17,500 7 28 

400 20,000 8 32 

 

 

One can quickly see the value of a wheeled vehicle in carrying weight.  Even with the 

mules each carrying the heaviest authorized weight pack weights, only thirty-two horses would 

be required to pull wagons with the same weight as fifty mules could carry.  The value of the 

pack train was not so much in what it could carry, but in where it could carry it, mountainous 

terrain, for example.  If it had to be moved by horse or mule, the load was best carried in a 

wagon on a flat, dry road.  If the road was too steep, recall the increase in workload on the 

animals with an increase in road grade, then a pack train was an option.   

 
332 N. S. Dodge, 7. 
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The horses in the Civil War armies were there to work.  We have examined the feeding 

and health concerns of the animals.  This discussion was about the theoretical “best practices” for 

military horses performing the basic functions of pulling and carrying.  The next chapters 

transition from considering feeding and caring for single horse at work to the challenges of doing 

it for the massive numbers of animals needed to support Civil War armies. 
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CHAPTER 11 

 

 

A HORSE-DRAWN ARMY IS A VORACIOUS BEAST 

The previous discussions focused on the needs of an individual horse.  Feeding horses 

and mules on a huge scale posed different, and enormous challenges to Civil War armies.  A 

small farm could produce enough feed and forage to subsist its working animals.  Entire regions 

were needed to subsist an army’s worth of horses.  First, we need to understand the scale of the 

challenge.  This discussion focuses on the opposing armies in the Eastern theater of war. 333   

They were Lee’s Army of Northern Virginia, and the Union Army of the Potomac.  Between 

them they possessed nearly one hundred thousand animals.334  Focusing on the two armies in the 

Gettysburg timeframe, the estimate for the number of animals possessed by the two armies is 

shown in the following tables. 

  

 
333 Joint Chiefs of Staff Publication 1-02, the Dictionary of Military and Associated Terms defines the term “theater 

of war” as the area of air, land, and water that is, or may become, directly involved in the conduct of the war.  In the 

Civil War, there were essentially two theaters of war, the Eastern Theater and the Western Theater. 
334 There are tremendous records of the Army of the Potomac.  Detailed, regular reports provide the historian with 

superb information.  The information on the Army of Northern Virginia is not as precise.  I believe the reason to be 

the Confederate Army’s reliance on letter style reports rather than numeric table-based reports, as well as the 

probable destruction of a great body of records that occurred with the loss of Richmond.  In these comparisons, I use 

reported numbers for the Army of the Potomac and estimates for the Army of Northern Virginia based upon the 

available reports and estimate based on established planning factors.  For example, I estimate the number of horses 

in a Confederate artillery battery by noting Lee’s reduction in the number of horses from 6 to 4.  8 horses for the 

artillery piece and caisson and a 6-gun battery would have 48 horses assigned to the guns, plus the normal other 

battery horses.  I have standardized this number at 101 horses per battery.  Union batteries were standardized at 125 

horses. 
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Table 21. Horses and Mules of the Army of the Potomac335 

Army of the Potomac Horses and Mules, June 1863 
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First Corps 15,186 393 2578 120 543   3634 

Second Corps 15,611 670 2795 110 455   4030 

Third Corps 22,076 951 2826 141 1130   5048 

Fifth Corps 19,374 879 2621 9 850   4359 

Sixth Corps 27,852 1001 2633 159 1034   4827 

Eleventh Corps 13,237 1100 1549 204 467 216 3536 

Twelfth Corps 9,931 897 1480 102 397   2876 

Calvary Corps 12,404 1085 2404 12386 699   16574 

Artillery 

Reserve 1,459 489 1307 1 1499   3296 

Engineer 

Brigade 2,198 757 326 12     1095 

Army 

Headquarters 1,092 600 1085 65     1750 

Totals 140,424 8,822 21,604 13,309 7,074 216 51,025 

 

 

For Lee’s army, the available information is typically found in letter type reports, rather 

than the tabular style reports used by the Union army.  In the absence of precise information for 

Lee comparable to the Union army, I assigned the lowest, reasonable number to each category 

based on the available information.  The Confederate Army’s numbers are shown in the table 

below. 

 
335 War of the Rebellion, Official Records of the Civil War, https://ehistory.osu.edu/books/official-records O.R. 

Series 1, Volume 27, Part 3, Chapter XXXIX, 212 – 213. 
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Table 22. Estimated Number of Horses and Mules in the Confederate 

Army of Northern Virginia at the Battle of Gettysburg 

Stuart's Cavalry 

Division 
12,000 men + 

wagons 
13,000 

Other cavalry 

units 
2,100 2,100 

Artillery 270 pieces in 45 

batteries with 

typical 101 horses 

per battery (4 vice 6 

horses per gun) 

4,545 

Ammunition 

Train 

Reported 800 

wagons with 4 

horses per wagon 

(vice the regulation 

6 mules) 3,200 

Supply Train Reported 4,200 

wagons and 800 

ambulances 
20,000 

Infantry 

Regiments 

45 Confederate 

regiments each 

typically with 6 

4-horse wagons 
1,080 

Total 43,925 

 

 

I believe a conservative estimate of the number of horses and mules in the two armies in July 

1863 would be 94,950 in total.  Taking that number, what are the requirements to feed and water 

that number of animals? 

The standard ration remained twelve pounds of grain, oats preferred, and fourteen pounds 

of hay per animal per day.336  (While the armies had a mix of horses and mules and there were 

different ration allowances for the two, I use just the ration for horses for these calculations for 

simplicity and clarity).  Lee had roughly 44,000 horses and mules at Gettysburg.  His daily 

 
336 Theo S. Case, 14. 
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requirement, at the prescribed amounts, would be 572 tons of feed at the rate of twenty-six 

pounds per horse per day.  His requirements for water would have been 220,000 gallons at the 

five gallons per animal and 440,000 gallons at the ten gallons per animal rate.  Meade’s 

requirements were higher with approximately 51,000 animals to feed and water.  Six hundred 

sixty-three tons at the twenty-six pounds per animal rate.  His requirement for water was 255,000 

gallons at five gallons per animal and 510,000 gallons at the ten-gallon rate.  The following table 

summarizes these numbers.   

 

Table 23. Total Requirements for Feed and Water for the Animals  

at Gettysburg.  Total Daily Requirements for Feed and Water at Gettysburg 

  

Approximate 

Number of 

Animals  

26 Pounds of Feed 

per Horse 

5 Gallons of 

Water per 

Day 

10 Gallons of 

Water per 

Day 

Army of 

Northern Va 

(Lee) 44,000 

572 Total Tons:   

308 tons of hay 

264 tons of grain 220,000 440,000 

Army of the 

Potomac 

(Meade) 51,000 

663 Total Tons: 

357 tons of hay 

306 tons of grain 255,000 510,000 

 

 

The total daily requirement for feed for the animals of both armies would be 1,235 tons 

of hay and grain and between roughly five hundred thousand and a million gallons of water.  

Water weighs eight and one third pounds per gallon.  Lee’s total requirement for animal feed and 

water in tons per day would be, at a minimum, 570 tons of feed and 910 tons of water.  Meade’s 

requirements would be 663 tons of feed and 1,060 tons of water at the lower rates.  The 

discussion below will consider these feed and forage requirements in terms of the acreage 

required to produce it. 
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The US Department of Agriculture Crop Reports for 2019 show the yield rates for 

various feed and forage crops for horses.  The table below shows those yields per acre in 

Pennsylvania and Virginia for select horse feed crops. 

 

Table 24. Yield Rates in Tons per Acre for Select Horse Feed Crops 

State Alfalfa and Alfalfa 

Mixture for Hay 

All Other Hays  Corn for Grain Oats 

Pennsylvania337 2.9 tons per 

acre 

2.1 tons per 

acre 

3.9 tons per 

acre 

1.1 tons per 

acre 

Virginia338       3.0 tons per 

acre 

2.2 tons per 

acre 

4.0 tons per 

acre 

1.1 tons per 

acre 

 

 

The Department of Agriculture crop reports are presented in bushels per acre.  To give 

the reader a better understanding of the amounts, all bushels have been converted to pounds/tons 

to ensure apples to apples comparison using the conversion factors found in Table 25, below.  

The bushel measure is a standard volume.  The weights of different products differ per bushel 

based on their density.  The table below shows the US Department of Agriculture’s standard 

weights per bushel for various grains.   

 

Table 25. Weights per Bushel for Select Crops339 

Commodity 
Lbs./Bushel  

(1.25 cu/ft per bushel) 
Bushels/Ton 

Alfalfa 60 37 

Barley 48 46 

Corn 56 39 

Oats 34 65 

Wheat 60 37 

 

 
337 US Department of Agriculture 2018-2019 Agricultural Statistics Annual Bulletin Pennsylvania. 
338 Virginia Agricultural Statistics 2019 Annual Bulletin Compiled by the United States Department of Agriculture 

National Agricultural Statistics Service Virginia Field Office  
339 The United States Department of Agriculture, Economic Research Service Agricultural Handbook Number 697 

Weights, Measures and Conversion Factors for Agricultural Products and Their Commodities, Table 6, 11. 

https://www.ers.usda.gov/webdocs/publications/41880/33132_ah697_002.pdf?v=0 accessed 12 August 2020.   
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Calculated on a yield per acre basis of three tons per acre, to provide 44,000 horses with 

fourteen pounds of hay daily required the hay production of one hundred three acres, each and 

every day.  Lee’s 44,000 horses, times fourteen pounds of hay per horse equaled three hundred 

eight tons of hay.  At three tons per acre, this would require one hundred three acres per day or 

slightly more than 37,595 acres to produce a year’s requirement for hay.  This is nearly sixty 

square miles of hay fields. 

Candice Roland provides key context helping to understand the Civil War era agricultural 

environment of Virginia. 340  Roland offers that by the 1850’s, most of the Virginia farmers had 

moved away from a tobacco focused agricultural economy to a more diversified one.  Wheat and 

corn were the dominant crops with corn the more important of the two.  Roland describes how 

Berkley Township in Spotsylvania County, for example, produced 143,840 bushels of corn and 

62,111 bushels of wheat in 1860.  In Stafford County, north of Spotsylvania, a Union soldier 

noted, on the other hand, that he saw “a great deal of corn growing but not much other grain.”341 

Virginia saw many of the key battles of the Civil War fought on its territory.  The 

Washington DC – Richmond axis saw sine of the largest battles of the Civil War.  That axis 

served as the optimum line of attack for the Army of the Potomac to move on Richmond, the 

Confederate government’s capital city.  The Army of Northern Virginia spent much of the war 

defending that axis, based for a large portion of the war in Spotsylvania County. 

The following table lists the major Civil War battles in Virginia. 

 

 
340 Candice Roland, "Agricultural Context for the Rappahannock River Valley: 1860- 1900," Research Paper, 

University of Mary Washington, June 2003, 1-5. 
341 Beverly CL Pratt, Places I Have Known Along the Rappahannock River.  Quoting a Union soldier’s personal 

correspondence, August 6, 1864, 2005. 
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Table 26. Major Civil War Battles Fought in Virginia 

Battle County/City Dates Year 

First Battle of Bull Run Prince William July-20 1861 

Gaines’s Mill Hanover June-20 1862 

Malvern Hill Henrico July-20 1862 

Second Battle of Bull 

Run 
Prince William August 28-30  1862 

Fredericksburg Spotsylvania Dec 11-15 1862 

Seven Pines Henrico May 31 - June 1 1862 

Chancellorsville Spotsylvania May 1-4 1863 

Old Salem Church Spotsylvania May 3-4 1863 

Wilderness Spotsylvania May 5-7 1864 

Spotsylvania 

Courthouse 
Spotsylvania May 8-21 1864 

Cold Harbor Richmond City May 31 - June 12 1864 

Petersburg (First 

Battle) 
Petersburg City 

9 June - 25 

March 
1864-1865 

Saylor’s Creek Prince Edward April-20 1865 

Appomattox Court 

House 
Appomattox April-20 1865 

 

 

Of these battles, the table below shows those that were fought in Spotsylvania county. 

 

 

Table 27. Civil War Battles Fought in Spotsylvania County, VA 

Battle County/City Dates Year 

Fredericksburg Spotsylvania Dec 11-15 1862 

Chancellorsville Spotsylvania May 1-4 1863 

Old Salem Church Spotsylvania May 3-4 1863 

Wilderness Spotsylvania May 5-7 1864 

Spotsylvania 

Courthouse 
Spotsylvania May 8-21 1864 

 

 

Lee established his army in the defense along the Rappahannock River in the vicinity of 

Fredericksburg in the Fall of 1862.  Except for his Maryland Campaign that culminated in the 

Battle of Antietam (4-20 September 1862) and his Pennsylvania Campaign that culminated in the 
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Battle of Gettysburg and two short forays into neighboring Prince William County for the Battles 

of Bull Run, Lee, on the defense, remained relatively stationary in the region around 

Spotsylvania County.  He was in position there for about seventeen months until he was driven 

south by Grant’s Overland Campaign in 1864. 

Many historians have discussed this overall strategic situation but few, if any, have 

considered it in light of the requirement Lee had to feed his horses.  What were Lee’s 

requirements for his horses during that period?  His time along that line, seventeen months, is 

roughly five hundred days.  Recall Lee’s daily requirements, shown in the table below:  

 

Table 28. Lee's Daily Requirement for Food and Water for His Horses 

  

Total 

Number of 

Animals 

(Rounded) 

Total Daily Feed 

Requirement at 26 

Pounds of Feed per 

Horse 

5 Gallons 

of Water 

per Day 

10 Gallons 

of Water 

per Day 

Army of Northern 

Va (Lee) 44,000 

528 Total Tons:   

308 tons of hay 

220 tons of grain 220,000 440,000 

 

 

The Table below shows the requirements for his horses’ feed and forage for that period: 
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Table 29. Seventeen Month Requirements for Horse Feed and 

Water for the Army of Northern Virginia 

 

Total 

Number of 

Animals 

(Rounded) 

Daily 

Requirements 

for Feed:  24 

Pounds of 

Feed per 

Horse 

Total 

Requirement 

for 500 Days 

5 

Gallons 

of Water 

per Day 

Total 

Requirement 

for 500 Days 

Lee's Army of 

Northern Va  44,000 

528 Total 

Tons:   

264,000 Total 

Tons 

220,000 110,000,000 

308 tons of 

Hay 

154,000 Tons 

of Hay 

220 tons of 

Grain 

110,000 Tons 

of Grain 

 

 

Could Spotsylvania County support Lee’s army?  Here are the annual crop production 

figures as reported in the 1860 census, in tons: 

 

Table 30. 1860 Annual Agricultural Production Spotsylvania County VA342 

County County Seat Hay Oats Corn 

Spotsylvania 
Spotsylvania 

Court House 
870 1,428 7,162 

 

 

In total, all of Spotsylvania County farms produced 9,460 tons of hay, oats, and corn.  If 

all of Spotsylvania’s hay and grain production (corn and oats) went to nothing but feeding Lee’s 

horses and mules, it would have been exhausted in less than three weeks (9,460 tons divided by 

528 tons/day = 18 days).  So, the short answer is no.  The agricultural production of this entire 

county could support Lee for less than three weeks. 

Could all of Spotsylvania’s agricultural production been focused on Lee?  Spotsylvania 

was an agricultural county with a population of 16,076.  The 1860 population breakdown was 

 
342 US Census Bureau. “1860 Census: Population of the United States.” The United States Census Bureau, 

December 1864, 160.  https://www.census.gov/library/publications/1864/dec/1860a.html   
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7,716 White, 574 Free Black and 7,786 slaves.343  Subtracting corn and wheat for the human 

residents as well as food for the milk and beef cattle and the other animals, it is easy to see that 

Lee’s army was unsustainable with just Spotsylvania county as a food source.  The requirements 

for hay and grain to feed the non-military livestock are significant.  Dairy cows, for example, eat 

enormous amounts while producing.  Andrew McCandlish of the Iowa State Agricultural 

Experiment Station recommended to allow thirty-six pounds of hay for a one-thousand-pound 

cow or between thirty-five to fifty pounds of hay and corn silage per day per animal.344  A nine-

hundred-pound beef steer requires either twenty-four pounds of hay or fifty-five pounds of a 

corn, corn silage mixture daily.  The required amounts to feed the large animal livestock in 

Spotsylvania County are shown in the table below. 

 

Table 31. Daily and Annual Feed Requirements for 

Select Non-Military Animals in Spotsylvania County345 

Type of Livestock 

Numbers of 

Livestock 

Hay Requirement in 

Tons 

Grain Requirement in 

Tons 

Horses 1687 12 10 

Mules 834   6   4 

Dairy Cattle 2403 43   

Beef Cattle 2629 31   

Oxen 1343 16   

Daily requirement in 

tons                 108     14 

Annual requirement in 

tons            39,420 5,110 

 

 

 
343 US Census Bureau, 1860 Census: Population of the United States, State of Virginia Table Number 1:  Population 

by Age and Sex, 500.   
344 McCandlish, Andrew C., Feeding Dairy Cattle (1917). Circular (Iowa State College. Agricultural Experiment 

Station). Paper 34. http://lib.dr.iastate.edu/iaes_circulars/37. 
345 This chart assumes the cattle, dairy, beef, and oxen are fed a hay and grass only diet.  Most bovine rations 

typically include corn silage.  Since the 1860 census does not provide these numbers, I opted to exclude them.   
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The requirements of the farmers of Spotsylvania County for hay and grain far exceeded 

its production.  The shortfall was made up by the animals grazing pasture grass during the 

growing season with hay being fed only during the Winter.  Grain was typically used as required 

to supplement the animals’ diet.  The point to take from this is that the animal feed produced in 

Spotsylvania County was inadequate to subsist the local animals, let alone Lee’s animals.  If corn 

was the grain that was fed, then there was a surplus of about two thousand tons of corn, after 

feeding the non-military animals.  These two thousand tons would have fed Lee’s animals for 

roughly a week.  Lee either bought what was available for sale, seized what he could not buy 

from the local farmers, attempted to graze his animals on local pasture grass, imported horse feed 

and fodder from outside Spotsylvania, fed his horses non-standard (and sub-optimal rations) or 

his horses starved.  These measures were doomed to fail.  There simply was not enough hay and 

grain produced is Spotsylvania County.  In large measure, Lee lost because, quite simply, he 

could feed neither soldier nor his horses.  Charles Ramsdell, in his 1930 article General Robert 

E. Lee’s Horse Supply, wrote of the effects of this shortfall on Lee’s army: 

As the Winter of 1862-1863 came on, the difficulty of getting supplies to the Army 

of Northern Virginia cause Lee great anxiety.  Burnside’s thrust at Fredericksburg 

forced him to concentrate his army and thus decrease his range for foraging and 

increase his dependence on the feeble railroads.  The immediate countryside was 

soon exhausted, and wagons were sent as far as seventy miles away for forage. 346   

 

The figure below shows the counties within twenty-five, fifty- and seventy-five-miles radii of the 

center of Spotsylvania County.  

 
346 Ramsdell, 758-777. 
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Figure 42. 25, 50- and 75-Mile Radii from Center of Spotsylvania County 

 

If Spotsylvania was unable to support Lee’s army, could the required feed and forage be 

brought to him?  Ramsdell noted Lee was sending wagons as far as seventy miles to obtain feed 

for his horses.347  Union Brigadier General John Gibbon offered that “a draught-horse can draw 

1,800 pounds, 23 miles a day, weight of carriage included, on a, good smooth road, and 3,000 

lbs. on a paved road.  At a trot, and on good roads, the weight is reduced to 840 lbs.”348  At this 

rate, twenty-five miles would be a two-day round trip - one day down, one day back, while not 

accounting for time to load.  The table below shows those counties who are all or in part within 

twenty-five miles of Spotsylvania County.  These six counties, if all the hay, oats and corn 

 
347 Letter, Lieutenant General Robert E. Lee to Lieutenant General Thomas (Stonewall) Jackson, February 7, 1863.   

He had been promised 90,000 pounds of hay per day by railroad, but he has never received more 

than 30,000 pounds per day, and that not regularly.  The first amount, which the superintendent of 

the railroad states is all that it can transport and keep up with its business, is but half forage for all 

of our animals.  The second, if consistently delivered, would be but one-sixth.  You can see the large 

deficit that has to be supplied from the adjoining country.  From this point, the wagons are now 

hauling 70 miles, 140 going and returning, from beyond the Central Railroad.” 
348 Gibbon, 167. 
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produced were dedicated to Lee’s army, could have fed just his animals for just one hundred 

ninety days, just more than six months.  

 

Table 32. Virginia Counties within 25 Miles of Spotsylvania County 

  County Seat Hay Oats Corn 

Essex Tappahannock 145 29 12,474 

Hanover Hanover 2,167 2,688 15,004 

Louisa Louisa 12,497 2,641 10,743 

Madison Madison 6,659 756 10,172 

Orange Orange 2,380 1,113 8,761 

Westmoreland Montross 2,660 313 9,584 

 Totals 26,508 7,540 66,738 

 

 

How much fodder can be carried in horse-drawn wagons?  Captain N. J. Sapington wrote that:  

An army wagon will carry conveniently, with what forage is usually added, about 

2,500 pounds, making with the forage 3,000 pounds, which is about the greatest 

capacity over moderately good roads; even this amount will be found very great if 

the march is continued long each day or requires to be at all rapid.349 

 

Using Gibbon’s twenty-three miles per day as a benchmark distance, seventy miles was a six-day 

round trip.  Each wagon could carry 2,500 pounds, one and one/quarter tons.  Lee needed 528 

tons of all types of feed to feed his horses and mules full rations.  He required 235 wagon loads 

per day.  There was substantial horse fodder in these counties, the question was moving it.  The 

table below shows the grain production of those Virginia counties under Confederate control 

within seventy miles of Lee’s position along the Rappahannock River, a four-day round trip by 

wagon. 

 

 
349 CPT. N. J. Sapington How to Feed an Army. Published by Authority of the Secretary of War for Use in the Army 

of the United States (Washington: Government Printing Office, 1901), 19. 
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Table 33. Counties Within 70 Miles of Lee’s Army in 

Spotsylvania County, VA Grain Production350 

County County Seat Hay Oats Corn 

Albemarle Charlottesville 6,628 3,444 20,432 

Essex Tappahannock 145 29 12,474 

Fauquier Warrenton 11,756 2,855 20,088 

Hanover Hanover 2,167 2,688 15,004 

Henrico Richmond 2100 1517 10,003 

Louisa Louisa 12,497 2,641 10,743 

Madison Madison 6,659 756 10,172 

Northumberland Heathsville 464 255 6,887 

Orange Orange 2,380 1,113 8,761 

Page Luray 4,104 342 4,904 

Spotsylvania 

Spotsylvania Court 

House 870 1,428 7,162 

Westmoreland Montross 2,660 313 9,584 

 Totals 52,430  17,381 136,214 

 

In 1860, these twelve counties produced a total of 206,205 tons of hay, oats, and corn.  If 

all that production were dedicated to just to Lee’s animals, the entire production of all the 

counties within seventy miles would have been able to support him for just over a year while 

leaving nothing else for any soldier or non-military civilian or animal.  Obviously, all the 

production could not be dedicated to just Lee’s animals.  While there may have been surplus to 

send to Lee’s army, the local farmers had needs of their own, to feed their families and their 

livestock.  The table below shows the total numbers of non-military livestock in the counties 

within seventy miles of Lee’s army.   

 

 
350 Map of Virginia Showing Counties http://www.virginiaplaces.org/vacount/ accessed 29 August 2020. 
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Table 34. Daily and Annual Feed Requirements for Non-Military  

Animals for the Counties Within 70 Miles of Lee’s Army 

Type of Livestock 

Livestock 

Numbers 

Hay Requirement 

in Tons 

Grain 

Requirement in 

Tons 

Horses 1,687 12 10 

Mules 834 6 4 

Dairy Cattle 2,403 43   

Beef Cattle 2,629 31   

Oxen 1,343 16   

Total Livestock 8,896     

Daily requirement in tons   108 14 

Annual requirement in 

tons   39,420 5,110 

 

 

Lee’s annual requirement was for a total of over 192,000 tons of food for his horses 

(combined hay and grain).  The total production of hay, oats, corn, and wheat for these twelve 

Virginia counties, all, or part of which were within seventy miles of Lee’s army, was 284,150 

tons.  Lee would have required two thirds of the total production of these counties on an annual 

basis just to support his horses, leaving only one third for the subsistence of the nearly 18,000 

horses, mules, oxen, milk cows and beef cattle in those counties, plus the civilian and military 

personnel.  The total requirement for Lee’s horses and just the resident horses was 316,000 tons 

of hay and grain.  This is 110% of the available produce.  Obviously, Lee’s situation was 

unsustainable.  This for an area encompassing twelve counties of Virginia.  Lee’s army was a 

voracious animal. 

Was there an opportunity to increase yields and food production in these counties?  

Candice Roland’s paper addresses this topic..351  Roland noted that the region had largely 

 
351 Roland.  
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transitioned from a tobacco based agricultural economy by the mid-1800’s.  Corn and wheat 

were the primary crops, with corn eventually becoming the dominant crop.  Larger, wealthier 

farmers were more likely to grow wheat as the threshing process was labor intensive.  Smaller 

operations were more likely to grow corn which required less labor.  Agriculture was diversified 

in the 1860 timeframe, there were some orchards, for example, primarily peaches.  While 

tobacco had been displaced to a large degree, large amounts were still grown.  There were 355 

tons of tobacco produced in 1860.352   

Susan Agee’s 1969 paper, Virginia Agriculture 1840-1860 adds further context. 353  Agee 

describes the slave system that supported Virginia’s and Spotsylvania County’s agricultural 

system. U.S. Census figures show that, in 1860, there were 7,716 White residents, 574 free Black 

residents and 7,786 Black slave residents of Spotsylvania County.  Over one half the residents of 

the county were slaves.  Agee recounts how slaves were considered the economic capital of the 

region.  A young field hand was worth $1800 in 1860 dollars ($37,890 in 2019 dollars).  An 

artisan was worth twice as much.354  The capital of the farmers in the region was tied up in their 

slaves, not in machinery or agricultural implements.  The ability of the farmer to increase 

production was limited by the available labor, without the option of being augmented with farm 

machinery.  Agee notes a decline in the local manufacture of agricultural implements between 

1850 and 1860.  She recounts the contemporary belief that slaves broke tools, so they were 

provided with heavier and cheaper ones.  Agee asserts the lack of modern tools was more the 

result of a lack of liquid capital and an inherent Virginia prejudice against innovation.355 

 
352 Ibid., 2. 
353 Susan Agee, Virginia Agriculture 1840-1860, University of Richmond Honors Thesis, 323. 
354 Ibid., 11. 
355 Agee, 19. 
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The Introduction to the 1860 Census states, “Thus the fixed value of the agriculturists in 

farms, in farm tools and machinery, increased in a ratio much more accelerated than that of the 

population.”356  There is no mention of slaves as being part of the assessed value of a farm in the 

Census methodology.  From this we can infer that the value of farms was assessed by the Census 

Bureau as being exclusive of the value of the slaves present.  In Spotsylvania County, the total 

value of the County farms was $2,394,424 dollars ($50,402,625 in 2019 dollars) and the value of 

the farm implements was just $78,794 dollars ($1,658,613 in 2019 dollars).357  Adams County, 

Pa will be dealt with in great detail in later sections but for  purposes of comparison, consider 

that the total value of Adams County farms was $9,339,119 dollars ($196,588,455 in 2019 

dollars) and the value of farm implements was $393,523 dollars ($8,283,659 in 2019 dollars).358  

While the financial capital of Spotsylvania County farms was tied up in slaves; farmers in 

Pennsylvania invested significantly more capital in agricultural machinery than their Virginia 

counterparts.  This is the key distinction between Southern and Northern agriculture.  The South 

was never going to be able to sustain their solders and horses at a level equivalent to the North.  

A slave economy employing human labor and hand tools can never be as productive as one 

supported by horse-drawn machinery.  Spotsylvania County farmers invested just 20% of the 

amount in farm implements invested by Adams County farmers.  The tables below compare the 

amount of investment in farm implements in the Virginia counties within seventy miles of 

Spotsylvania with the Pennsylvania counties in the vicinity of Adams county (Gettysburg is the 

county seat of Adams County). 

 

 
356 US Census Bureau, “1860 Census: Population of the United States,” Introduction, p XV. 
357 US Census Bureau, “1860 Census: Population of the United States, Agriculture of the United States. 
358 Ibid. 
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Table 35. Pennsylvania County Level Investment in Farm Implements359 

County County Seat 
Value of Farm 

Implements in $ 

Adams Gettysburg     394,323.00  

Cumberland Carlisle    470,916.00  

Dauphin Harrisburg    429,080.00  

Franklin Chambersburg     448,716.00  

Lancaster Lancaster  1,596,332.00  

Lebanon Lebanon    388,926.00  

York York     947,399.00  

  Totals 4,675,692.00  

 

 

Table 36. Virginia County Level Investment in Farm Implements 

County County Seat 
 Value of Farm 

Implements in $  

Albemarle Charlottesville   86,079.00  

Essex Tappahannock           57,392.00  

Fauquier Warrenton 241,740.00  

Hanover Hanover 63,961.00  

Henrico Richmond 145,114.00  

Louisa Louisa 62,961.00  

Madison Madison 55,067.00  

Northumberland Heathsville 47,720.00  

Orange Orange 104,296.00  

Page Luray 194,296.00  

Spotsylvania 
Spotsylvania 

Court House 
78,704.00  

Westmoreland Montross 47,030.00  

 Totals  1,184,360.00 

 

The table below compares the production and investment in farm implements between 

the select Pennsylvania and Virginia counties. 

 
359 1860 Census:  Agriculture of the United States. 
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Table 37. Comparison in Production and Investment, 

Select Pennsylvania and Virginia Counties360 

 

Crop Production in Tons Value of Farm 

Implements in $ 
State Hay Oats Corn Wheat 

Pennsylvania 

County Totals   

(7 Counties) 

407,707 95,306 202,066 173,054 4,675,692 

Virginia  

County Totals 

(12 Counties) 

52,430 17,381 136,214 148,593 1,284,360 

 

 

This lack of investment in machinery had a key wartime impact.  Abraham Lincoln 

signed the Preliminary Emancipation Proclamation on 22 September 1862361 and signed the 

Emancipation Proclamation on 1 January 1863.362  I excerpt it in large part, because it 

undoubtedly had a significant, negative impact on Virginia’s ability to produce agricultural 

products:   

That on the first day of January, in the year of our Lord one thousand eight hundred 

and sixty-three, all persons held as slaves within any State or designated part of a 

State, the people whereof shall then be in rebellion against the United States, shall 

be then, thenceforward, and forever free; and the Executive Government of the 

United States, including the military and naval authority thereof, will recognize and 

maintain the freedom of such persons, and will do no act or acts to repress such 

persons, or any of them, in any efforts they may make for their actual freedom.  

Now, therefore I, Abraham Lincoln, President of the United States, by virtue of the 

power in me vested as Commander-in-Chief, of the Army and Navy of the United 

States in time of actual armed rebellion against the authority and government of the 

United States, and as a fit and necessary war measure for suppressing said rebellion, 

do, on this first day of January, in the year of our Lord one thousand eight hundred 

and sixty-three, and in accordance with my purpose so to do publicly proclaimed 

 
360 1860 Census:  Agriculture of the United States. 
361 Abraham Lincoln, Preliminary Emancipation Proclamation, National Archives and Records Administration, 

https://www.archives.gov/exhibits/american_originals_iv/sections/preliminary emancipation_proclamation.html, 

accessed 24 Aug 220. 
362 Abraham Lincoln, Emancipation Proclamation, National Archives and Records Administration, 

https://www.archives.gov/exhibits/featured-documents/emancipation-proclamation/transcript.html 

https://www.archives.gov/exhibits/featured-documents/emancipation-proclamation/transcript.html
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for the full period of one hundred days, from the day first above mentioned, order 

and designate as the States and parts of States wherein the people thereof 

respectively, are this day in rebellion against the United States, the following, to 

wit: 

 

Arkansas, Texas, Louisiana, (except the Parishes of St. Bernard, Plaquemines, 

Jefferson, St. John, St. Charles, St. James Ascension, Assumption, Terrebonne, 

Lafourche, St. Mary, St. Martin, and Orleans, including the City of New Orleans) 

Mississippi, Alabama, Florida, Georgia, South Carolina, North Carolina, and 

Virginia, (except the forty-eight counties designated as West Virginia, and also the 

counties of Berkley, Accomack, Northampton, Elizabeth City, York, Princess Ann, 

and Norfolk, including the cities of Norfolk and Portsmouth[)], and which excepted 

parts, are for the present, left precisely as if this proclamation were not issued. 

 

And by virtue of the power, and for the purpose aforesaid, I do order and declare 

that all persons held as slaves within said designated States, and parts of States, are, 

and henceforward shall be free; and that the Executive government of the United 

States, including the military and naval authorities thereof, will recognize and 

maintain the freedom of said persons. 

 

I believe that the 1860 agricultural production figures for the key Virginia counties in the 

theater of war were their high-water mark.  Slaves escaping across the Rappahannock River were 

in Virginia counties controlled by Union military forces, US military forces that were charged to 

ensure their freedom.  The Emancipation Proclamation specifically directed “the military and 

naval authority thereof, will recognize and maintain the freedom of such persons, and will do no 

act or acts to repress such persons, or any of them, in any efforts they may make for their actual 

freedom.” 
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Figure 43. Harper's Weekly Illustration Titled  

“Contrabands Coming into Camp in Consequence of the Proclamation”363 

 

 

Recall that over one half of Spotsylvania County’s population were slaves.  A safe 

assumption would be that most toiled in agriculture.  As they fled North, the labor drain on 

Spotsylvania farmers had to begin to tell.  The table below shows the population breakdown for 

the eleven counties within seventy miles of Spotsylvania. 

 

Table 38. Civilian Population of Counties within  

70 Miles of Spotsylvania County, VA364 

County County Seat White 

Free 

Black Slave 

Albemarle Charlottesville 12,103 606 13,916 

Essex Tappahannock 3,296 477 6,696 

Fauquier Warrenton 10,430 821 16,455 

Hanover Hanover 7,482 237 9,483 

Louisa Louisa 6,183 334 10,194 

Madison Madison 4,360 97 4,397 

 
363 "Slave Contrabands Coming into Camp in Consequence of the Proclamation", Slavery Images: A Visual Record 

of the African Slave Trade and Slave Life in the Early African Diaspora, accessed December 26, 2020, 

http://www.slaveryimages.org/s/slaveryimages/item/660. 
364 Government Printing Office, Washington, DC, 1864, 1860 Census:  State of Virginia, Table 1.  Population by 

Age and Sex. 
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Table 38. Civilian Population of Counties within 

70 Miles of Spotsylvania County, VA,365 continued 

County County Seat White 

Free 

Black Slave 

Northumberland Heathsville 3,870 222 3,459 

Orange Orange 4,553 187 6,111 

Page Luray 6,875 384 850 

Spotsylvania 

Spotsylvania 

Court House 7,716 574 7,786 

Westmoreland Montross 3,387 1,191 3,704 

 Totals 70,255 5,130 83,051 

 

 

One could expect there was an exodus of slaves either escaping via the pre-war 

Underground Railroad to Pennsylvania or other parts North, or to the safety of Union lines 

during the war.  This had to have accelerated after enactment of the Emancipation Proclamation.  

There had to be a profoundly serious degradation in agricultural production in these counties 

throughout the war.  There was not the investment in machinery to make up for a reduction in 

labor.  The agricultural practices of the day could not have significantly increased yields.   

The agricultural production numbers presented in the 1860 census must be Lee’s best-

case scenario.  His situation must have grown more desperate as the war progressed, particularly 

after the 1 January 1863 effective date of the Emancipation Proclamation.  If slaves could simply 

cross the Rappahannock River to Prince William County, Virginia, in the control of the Union 

Army, they could turn themselves in to Union forces stationed there where “the Executive 

government of the United States, including the military and naval authorities thereof, will 

recognize and maintain the freedom of said persons.”  Even prior to the Emancipation 

Proclamation, slaves escaped from farmers in Virginia to free states.  The map below shows 

 
365 1860 Census:  State of Virginia, Table 1.  Population by Age and Sex. 
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Underground Railroad routes into Pennsylvania, for example.  Note the central location of the 

Gettysburg area (circled).   

 

 
Figure 44. Underground Railroad Routes in the Vicinity of Gettysburg, Pa366 

 

 

With a constant, and probably accelerating drain of their slave labor, and a persistent 

under investment in agricultural machinery, logic would dictate that agricultural production in 

the region surely declined.  In combination with persistent and ongoing military operations 

throughout the area degrading the land and ruining crops, it is hard to imagine farmers in 

Spotsylvania even maintaining their 1860 output level, let alone increasing it based on available 

labor.   

 
366 Dustin B. Levy, “Uncovering the Underground Railroad in Adams County,” The Evening Sun, 11 July2016 

accessed online at https://www.eveningsun.com/story/news/2016/07/11/uncovering-underground-railroad-adams-

county/86895936/, accessed 24 August 2020. 

 

https://www.eveningsun.com/story/news/2016/07/11/uncovering-underground-railroad-adams-county/86895936/
https://www.eveningsun.com/story/news/2016/07/11/uncovering-underground-railroad-adams-county/86895936/
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Could production and labor decreases have been countered by greater use of agricultural 

machinery?  In Virginia, most likely not.  Agee’s Virginia Agriculture notes, “The lack of liquid 

capital meant the South was slow to use machinery.”367  She wrote that while Virginia farmers 

acknowledged the utility of an agricultural implement, that acknowledgement was far from 

actually introducing it into general use.368  The Virginia Board of Agriculture report to the Senate 

and House of Representatives of Virginia noted that:  

The attitude of the farmers was compared to a disease by a contemporary observer 

and the characteristics of the disease are a kind of antipathy to every new process 

in husbandry, a strong aversion to the study of agriculture as a science, an 

overweening attachment to our own opinions and practices, an extreme 

backwardness to adopt any others…369 

 

This clearly highlights the lack of an agricultural tradition of rapid change in practice due to new 

circumstances.  The Army of Northern Virginia had dwindling support for food and fodder from 

the Eastern Theater of Virginia without any prospect of increase. 

Could Lee have brought food in from the Shenandoah Valley county farms to supplement 

those of Eastern Virginia?  There was a food supply in the Shenandoah Valley that could have 

helped meet Lee’s needs, many consider the Valley Virginia’s breadbasket.  Consider the 

agricultural production of the following Valley counties that were in continuous Confederate 

control throughout the war.  These are the counties south of Winchester, a town that changed 

hands over seventy times during the war.  (It was often referred to as Virginia’s shuttle cock.)  

Consider the following table showing grain production in the area. 

  

 
367 Agee, 17. 
368 Ibid., 19. 
369 “Report of the Board of Agriculture of Virginia to the Senate and House of Representatives of Virginia, 1842,” 

The Journal of the House of Delegates of Virginia, 1-2. 
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Table 39. Counties in the Shenandoah Valley, Grain Production370 

 Crop Production in Tons  

County County Seat Hay Oats Corn Wheat 

Alleghany Covington 1,209 874 3,233 649 

Augusta Staunton 21,687 3,062 21,071 9,222 

Bath Warm Springs 2,015 426 19,980 459 

Botetourt Fincastle 4,603 1,704 6,493 4,880 

Clarke Berryville 3,126 852 7,061 9,904 

Craig New Castle 1,969 628 1,865 780 

Frederick Winchester 7,777 1,364 6,881 6,734 

Highland Monterey 4,529 217 800 200 

Page Luray 4,104 182 4,904 3,064 

Roanoke Roanoke 3,007 1,309 4,278 5,251 

Rockbridge Lexington 9,638 2,211 11,870 5,800 

Rockingham Harrisonburg 4,716 2,048 19,158 10,759 

Shenandoah Woodstock 110 725 5,481 5,168 

Warren Front Royal 2561 451 4,454 3,053 

 Totals 71,051 16,053 117,529 65,923 

 

 

The table below shows the livestock numbers for the same Shenandoah Valley counties. 

 

Table 40. Counties in the Shenandoah Valley, Livestock371 

   Livestock 

County County Seat Horses Mules 

Dairy 

Cattle 

Other 

Cattle Oxen 

Alleghany Covington 880 71 996 2,047 84 

Augusta Staunton 8,852 211 6,441 14,206 198 

Bath 

Warm 

Springs 1,134 37 1,287 3,757 265 

Botetourt Fincastle 2,400 192 2,581 4,843 135 

Clarke Berryville 2,631 112 1,568 3,495 308 

Craig New Castle 975 20 973 1,944 16 

Frederick Winchester 4,084 21 2,926 5,420 85 

 
370 1860 Census:  Agriculture of the United States.  
371 Ibid. 
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Table 40. Counties in the Shenandoah Valley, Livestock, continued 

   Livestock 

County County Seat Horses Mules 

Dairy 

Cattle 

Other 

Cattle Oxen 

Highland Monterey 1,806 13 2,434 2,622 178 

Page Luray 2,323 19 1,700 3,176 73 

Roanoke Roanoke 1,490 174 1,544 2,965 218 

Rockbridge Lexington 4,381 208 4,046 9,227 279 

Rockingham Harrisonburg 7,874 11 6,011 13,299 50 

Shenandoah Woodstock 2,596 82 2,071 4,340 31 

Warren Front Royal 1,405 24 1,365 4,406 80 

  Totals 42,831 1,195 35,943 75,747 2,000 

 

 

These fourteen counties produced a total of 153,027 tons of hay, oats, and corn each year.  

The requirements to feed the Shenandoah’s roughly 153,000 horses, mules, oxen, dairy, and beef 

cattle was 776,000 tons.  Obviously, the hay and grain production were insufficient to feed just 

the local animals.  The food source that bridged the gap was probably pasture grass.  The animals 

in the Shenandoah, considering those numbers, surely grazed pasture grass in the growing season 

and were fed only during the Winter.  The monthly requirement in these counties for animal feed 

and forage was for approximately 65,000 tons.  This means that the 153,000 tons of production 

would have fed the animals for about three months.  Considering the early Springs and late Falls 

for the region, a probable mix of field grass, hay and grain was fed.  In any case, when the 

requirements to feed the Shenandoah Valley livestock are considered, there was little, or no hay 

and grain left for Lee’s army.  Clearly, either production had to increase, or the demand to feed 

Lee’s army had to go down.  Production could not go up.  Lee felt compelled to maintain the 

numbers of his horses to maintain his military capability.  Malnutrition and starvation had to be 

the result, with the obvious negative impacts on Lee’s military capability.   
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Lee was increasingly challenged to provide his animals rations.  Subsequently, the health 

and fitness of his animals declined, at times precipitously, throughout the war.  Lee was using 

horse-drawn wagons to attempt to move the required mountains of feed and forage to support his 

army.  Why?  There were simply no other options.  The limited distances the wagons were able 

to travel reduced the area capable of supporting his army.  As shown, there was a large amount 

of hay and grain in the Shenandoah Valley, but it simply could not be transported to Lee.  A near 

complete lack of theater level transportation assets was a crippling factor for the South in general 

but especially for Lee’s army.  Lee, while in the Spotsylvania area, could potentially have been 

supplied by steamboats coming from the Chesapeake Bay, then up the Rappahannock River to 

Fredericksburg and from there to his army in Spotsylvania.  This option was precluded after the 

Union Navy victory in the 1862 Battle of Hampton Roads closed the entrance to the Chesapeake 

Bay to Confederate maritime traffic.  The impact of this battle, the ability of the US Navy to 

maintain this blockade, is undervalued.  Confederate maritime shipping within the Chesapeake 

Bay itself was completely closed off by the blockade fleet while river shipping from the west 

using the Rappahannock River was precluded by the Union Army on the north bank of that river. 
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Figure 45. Eastern Virginia372 

 

 

Lee might have been supplied by rail from the south, but the state of Virginia’s rail 

system was completely inadequate to the task.  The map below shows that Virginia had limited 

north-south rail and little east-west rail.  Only one rail line supported the Fredericksburg area 

from the Richmond area. 

 

 
372 Nicholson, WL, United States Coast Survey, Map of Eastern Virginia, Washington, DC:  WH and OH Morrison, 

1862. https://www.loc.gov/item/lva0000092/ 
 



194 

 

 

 
Figure 46. Map of Virginia’s Civil War Era Railroads 373 

 

 

The direct rail route from the Richmond to the Fredericksburg area was via the 

Richmond, Fredericksburg, and Potomac Railroad (RF&P).  The Virginia Central Railroad ran 

from Charlottesville, through a portion of the Shenandoah Valley, intersecting the RF&P at 

Hanover Junction, twenty-five miles north of Richmond and fifty miles south of Fredericksburg.  

Shenandoah Valley fodder could have been brought to Charlottesville, through Richmond, and 

then to Fredericksburg but the RF&P was not a freight line, it was built to support passenger 

 
373 Catherine Wright, “Richmond, Fredericksburg and Potomac Railroad During the Civil War,” Encyclopedia of 

Virginia, Virginia Humanities, 27 October 2015. 
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trains only.  Because that railroad was incapable of supporting the heavier weights of freight 

trains, feed and forage brought in on the Virginia Central had to be off-loaded at Hanover 

Station, tens of miles from Lee’s army.  That last fifty miles of distribution had to be done by 

wagon train.  The wear and tear on the Virginia Central began to show throughout the war.  In 

March of 1863, it suffered four derailments in just five days.  Loads were reduced by twenty-five 

percent and speeds reduced to try to preserve the line.  The best Virginia’s railroads could do was 

to bring food and forage within fifty miles of his army, two days down and two days back by 

wagon.374 

 Precluded from supplying his army by water and to a large degree, by rail, Lee was 

dependent on the Virginia roads.  Those roads available to move feed and fodder by wagon to 

Lee were susceptible to disruption due to the Virginia’s clay-heavy soils and the weather.  

Shelby Foote describes the most famous example, Union General Burnsides’ infamous “Mud 

March.”  After the Union Army’s 13 December 1862 defeat at the Battle of Fredericksburg, 

Burnside sought to move west from Fredericksburg along the north bank of the Rappahannock, 

cross the Rappahannock to the south, then turn east and attack Lee from the west.  The 

movement west commenced on January 20th while the roads were frozen and hard.  At 1900 that 

night, it warmed and began to rain, eventually becoming a horrific downpour.  Setting out the 

next morning, the wagons and artillery, pulled by their struggling horses and mules, could hardly 

move through the mud.  The men marched in mud that was knee deep.  If horses and mules fell, 

they literally drowned in the mud despite the desperate efforts of the soldiers trying to stand them 

up.  Foote cites one officer who stated, “The whole country was an ocean of mud.  The roads 

 
374 Glatthaar, 212. 
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were rivers of deep mire, and the heavy rain had made the ground a vast mortar bed.”  Burnsides’ 

pontoon boats, needed to cross the river, were carried on wagons normally pulled by six mules 

on dry roads.  Burnside’s teams were ‘doubled’ to twelve.  Then tripled to eighteen.  When even 

they were unable to pull the boats through the mud, Burnside eventually surrendered to the 

obvious and returned to his previous positions.375  This was the state of the Virginia road system 

in the Winter of 1862-1863.  Not only were the distances Lee had to travel to secure feed and 

forage challenging, the lack of all-weather roads made travel not only difficult, but sometimes 

impossible.  This was not a new problem for Lee.  In September 1861, he wrote to the Virginia 

governor, “Our greatest difficulty is the roads.  It has been raining in these mountains about six 

weeks.  It is impossible to get along.  It is that which has paralyzed our efforts.”  Two years later, 

another of Lee’s letters shows there was limited improvement.  “It has been raining a great deal 

making the roads horrid and embarrassing our operations.”376  Consider these episodes in the 

context of the discussion of the previous discussion of draft and friction and the increased 

workload on the horse. 

Much of Virginia’s better road network consisted of turnpikes.  Named for their toll 

gates, the gate was a turnstile with horizontal posts that was rotated to allow vehicles to pass 

after the toll was paid.  Virginia built the first toll road in America in 1772.  The Fairfax and 

Loudoun Turnpike Company was chartered in 1795 to build an improved road.  The Little River 

Turnpike Company constructed a twenty-foot-wide turnpike from Alexandria for about thirty-

five miles.  A road with Civil War significance was the Valley Turnpike.  In 1834, The Valley 

Turnpike Company was authorized to build a road from Winchester in the northern part of the 

 
375 Foote, Volume 2, Fredericksburg to Meridian, 129. 
376 Virginia Department of Transportation, The History of Roads in Virginia, October 2006, 14. 
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Shenandoah Valley south towards Harrisonburg in the southern.  While most Virginia roads were 

unimproved, dirt roads, the turnpikes were paved using John McAdam’s paving system.  It 

consisted of crushed rock compacted tightly, topped with either sand or finely crushed stone.  

This system produced an all-weather surface.377  While there were these and some other efforts 

to develop an all-weather road system in Virginia, the available roads were too often not where 

Lee needed them. 

As Lee’s letters note and Burnsides’ example shows, the condition of the roads in 

Virginia could be horrendous.  Moving tons of feed and forage by wagon could become 

impossible.  When that happened, the animals went hungry at best or starved.  One begins to see 

not that Lee’s horses suffered but wonder how any survived the starvation they endured.  Lee 

wrote to Jefferson Davis expressing his concern for his horses: “There was neither rations or 

ammunition for the troops and prisoners, no food for the starving animals who could scarcely 

drag themselves through the mud.”378  In a 12 November 1863 letter to Jefferson Davis, Lee 

demonstrated his continued worry about feeding his animals.  Writing to express his concern 

about a possible Union move to turn his left (which ultimately became the late November 1863 

Battle of Mine Run) Lee wrote of the Spotsylvania County area, “The country which we will 

have to pass is barren.  We have no forage on hand and little prospect of getting any from 

Richmond.  I fear our horses will die in great numbers and I do not know how they will survive 

two- or three-days march without food.”379  Spotsylvania County, in Lee’s opinion, was now 

“barren country.”  Lee noted that he was feeding his horses less than three pounds of corn per 

 
377 Ibid., 14.  
378 Guelzo, 437. 
379 Letter, Lee to Jefferson Davis, November 12, 1863. https://ehistory.osu.edu/books/official-records, Serial 07, 

page /0839, accessed 23 October 2020. 

https://ehistory.osu.edu/books/official-records,%20Serial%2007,%20page%20/0839
https://ehistory.osu.edu/books/official-records,%20Serial%2007,%20page%20/0839
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day.  Table 4 shows the caloric value of a pound of corn to be about 1,500 calories.  Three 

pounds of corn equals 4,500 calories.  Lee was able to feed his horses just twenty percent of their 

daily requirement.  Compare this to the earlier Shetland Pony example where feed was restricted 

by just thirty percent.  Those animals lost twenty percent of their body weight during the study.  

How much greater the problem for Lee when he was restricting their feed by eighty per cent?  

For his horses to recover and gain weight, equine nutritionists suggest Lee would have had to 

have provided his horses with 30,000 – 40,000 calories per day, a figure completely beyond 

Lee’s ability to provide.380  Lee’s 4,500 hundred calories, by definition, was a starvation diet.  

This is a critical and often overlooked element of the overall strategic situation.  Lee’s horses 

starved.  The ability of his army to move was impacted, so were his options throughout the rest 

of the war. 

The Union Army of the Potomac, in contrast, was much better able to subsist their horses.  

Their efforts were led at the War Department level by one of the great American geniuses, 

Montgomery Meigs.  Meigs was an 1836 graduate of West Point, assigned to the engineering 

corps upon graduation and commissioning.  Early in his career, while just a Captain, he was 

assigned to build the Washington aqueduct.  The aqueduct was to be twelve miles long and seven 

feet wide, bringing water from the Potomac River near Great Falls, Virginia into Washington 

DC.381  Following successful completion of that project, Meigs was then assigned the task of 

completing the US Capitol building.  Working on every detail of that project, Meigs even 

designed a new kind of derrick crane necessary in the reconstruction of the Capitol dome from a 

 
380 Terry L. Whiting., Ray H. Salmon. and Gustave C Wruck., “Chronically Starved Horses:  Predicting Survival, 

Economic and Ethical Considerations,” The Canadian Veterinary Journal, April 2005, 320-324. 
381 Robert O’Harrow, Jr., The Quartermaster, Montgomery C. Meigs, (New York: Simon and Shuster, 2016), 22. 
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copper covered wooden structure to the great iron dome, weighing nearly nine million pounds.382  

Meigs was awarded at least thirteen patents for a variety of inventions, ranging “from a roof truss 

to a hydrant to a file case.”383  Of his work in this office Maine Congressman and later, Speaker 

of the House, James G. Blaine remarked: 

Montgomery C. Meigs, one of the ablest graduates of the Military Academy, was 

kept from the command of troops by the inestimably important services he 

performed as Quartermaster General. Perhaps in in the military history of the world 

there never was so large an amount of money disbursed upon the order of a single 

man... The aggregate sum could not have been less during the war than fifteen 

hundred million dollars, accurately vouched and accounted for to the last cent. 

 

Secretary of State William H. Seward's estimate was “that without the services of this 

eminent soldier the national cause must have been lost or deeply imperiled.”384  It was Meigs 

who suggested that Lee’s wife’s house in Arlington serve as the site of a national cemetery, 

Arlington National Cemetery.  His son lies buried there after he was killed in battle in the 

Shenandoah Valley battle at Swift Run Gap.  Meigs was an engineering genius of the first order 

but his value to the Union army was not as an engineer but as a manager of an immense 

enterprise.  His ability to subsist the armies of the Union, to include the horses and mules, offers 

a sharp contrast with the Confederate War Department. 

 At the end of the Battle of Chancellorsville (30 April – 6 May 1863) the main supply 

bases for the Army of the Potomac were at Alexandria, Virginia (on the Potomac River), 

Baltimore with its large harbor, Harrisburg (on the Susquehanna River) and the major seaports of 

 
382  O’Harrow, 24. 
383 Herrin, Dean A, The Eclectic Engineer, in William C. Dickinson’s Montgomery C. Meigs and the Building of the 

Nation's Capital (Perspectives on the Art and Architectural History of the United States Capitol), Chapter 1,  

Montgomery C. Meigs and His Engineering Projects, Athens:  Ohio University Press, 2001. 
384 Official Biography of the 14th Quartermaster General, Brigadier General Montgomery C. Meigs, The US Army 

Quartermaster Corps, Fort Lee, VA. 21 February 2019.  https://quartermaster.army.mil/bios/previous-qm-

generals/quartermaster_general_bio-meigs.html, accessed 16 September 2020. 
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Philadelphia, Pennsylvania, and New York City.  The forward supply bases were at Aquia 

Landing and Falmouth, Virginia.  Aquia Landing was located on Aquia Creek, a tributary of the 

Potomac River approximately twenty-five miles north of Fredericksburg.  Falmouth was located 

on the Rappahannock River, immediately north of Fredericksburg.  One can quickly see a huge 

advantage possessed by Meigs - his bases were all located at ports with access to either the ocean 

or a river.  Lee’s Army of Northern Virginia was denied this means of transportation by the 

combination of the Union Navy and the Union Army of the Potomac in place to interdict 

Chesapeake Bay, Potomac, and Rappahannock River traffic. 

 Meigs had barges at Aquia outfitted with railroad tracks to serve as perhaps the first 

intermodal transportation system in the world.  Train cars could be transferred, fully loaded, 

from the Orange and Alexandria Railroad onto these specially outfitted barges at the Alexandria, 

Virginia docks, then sailed down to the Aquia Landing, and then, after the rail cars were 

offloaded from the barges, put on the rail line, and sent directly to the Falmouth supply depot - 

all without unloading the cars.  This entire process could be completed in about ten hours.385  

Compare this with Lee’s multi-day journey by wagon to accomplish the same task, with far less 

tonnage. 

  

 
385 Christian BL Meisel, Major, US Army, Logistics for the Gettysburg Campaign:  Refocusing an Army at War, 

United States Marine Corps Command and Staff College, Quantico, VA April 2010. 
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Figure 47. Aquia Creek 386 

 

Getting supplies to Aquia by barge was an essential step in supplying the Army of the 

Potomac.  As important was the shipment of those supplies from Aquia to the Falmouth base, a 

distance of twenty-four miles.  Recall Gibbons’ assessment that a “a draught-horse can draw 

1,800 lbs. twenty-three miles a day, weight of carriage included, on a good smooth road.”  A 

round trip journey at this distance would require two days by wagon.  But the Union army was 

not dependent on wagons for the shipments of these supplies. 

The Union army had another transportation advantage Lee did not, effective rail 

transport.  Fortunately for the Union, supporting Meigs was another American genius, Herman 

Haupt.  Haupt served as the chief of military railroads for the Army of the Potomac.  An 1835 

West Point graduate, he was commissioned as an infantry officer.  While working as a civilian, 

Haupt received an urgent summons from the War Department to serve as the chief of 

construction and transportation on the United States military railroad.  His first job was to open 

the Aquia Creek rail line running north out of Fredericksburg, a ravaged line whose bridges all 

 
386 Aquia Creek was a major supply center for Union forces in 1863.  Source: Alexander Gardner, Gardner's 

Photographic Sketch Book of the War. 
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were destroyed by Confederate raiders. Haupt’s toughest problem was Potomac Creek.  Haupt 

had to bridge it with one hundred soldiers who were deeply reluctant, he said, “to climb about on 

ropes and poles at an elevation of eighty feet. The work was ultimately advanced so rapidly that 

in nine days the bridge was crossed on foot.”387  The one it replaced had taken nine months to 

build.  Within two weeks Haupt was ready to test the finished span by pulling a locomotive 

across it with ropes: “If it goes into the creek,” he said, “it will cease to trouble us for a while. If 

it reaches the other side, it will have a good road.…”  The engine passed over the bridge; soon 

the bridge was carrying twenty heavy trains daily.  President Lincoln pronounced it the:  

…most remarkable structure that human eyes ever rested upon. This man Haupt 

has built a bridge across Potomac Creek, about four hundred feet long and nearly 

one hundred high, over which loaded trains are running every hour, and, upon my 

word, gentlemen, there is nothing in it but beanpoles and cornstalks.388 

 

This line provided huge advantages to the Army of the Potomac.  Railroad cars could run 

from Washington D.C. to the Alexandria docks.  From there, they were loaded onto Meigs’ 

modified barges, each barge carrying eight cars.  Steam-powered tugs took the barges down the 

Potomac, then up Aquia Creek where the cars offloaded from the barges and reassembled into 

trains.  From Aquia, the trains ran to base at Falmouth, opposite Fredericksburg.  A sixteen-car 

train could travel from Washington to Falmouth in twelve hours with no transloading involved.  

By 1863, the Aquia Creek line averaged about eight hundred tons of supplies (eighty railroad 

cars) per day.  The table below shows the estimated tons per day by commodity.  Note the 

amount of forage delivered daily, approximately four hundred tons.  Recall Lee’s forage 

 
387 General Herman Haupt, Moving the Union Army, (Independently published: 1901.  Republished by Big Byte 

Books in 2014), 39. 
388 Richard F. Snow, “Herman Haupt,” American Heritage, February/March 1985, Volume 36, Issue 2.  

https://www.americanheritage.com/herman-haupt#2, accessed 16 September 2020. 
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transportation challenges and it is easy to see that a significant Union Army advantage was the 

ability to ship forage to the army by water and rail rather than by wagon, an advantage that 

ensured the Union army’s animals were always going to be in better condition than Lee’s. 

 

 
Figure 48. 1863 Aquia Creek Rail Line Daily Delivery by Commodity in Tons389 

 

 

Recall Lee’s November 1863 letter to Jefferson Davis in this light.  “Some days we get a pound 

of corn per horse and some days more; some none. Our limit is five pounds per day per horse. 

You can judge of our prospects.”390  Assume Lee’s best case of five pounds per day.  And use an 

estimate of 44,000 animals supporting his army.  At best, Lee was receiving forty-four tons of 

feed and forage per day for his horses and mules compared to the Army of the Potomac’s four 

hundred tons per day.  The Union Army was receiving nine times more feed and forage than 

Lee’s army.  The result of this was a steadily declining Confederate army in comparison to the 

Union Army of the Potomac.  What the Union transportation systems also offered was not just a 

delivery means to the Union army.  It was the immense advantage of obtaining hay and grain 

 
389 Dr. Christopher R. Gabel, Railroad Generalship:  Foundations of Civil War Strategy, US Army Command and 

General Staff College, Fort Leavenworth, KS, 1997. 
390 Lee to Jefferson Davis, November 12, 1863. https://ehistory.osu.edu/books/official-records, Serial 07, 0839. 
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from anywhere in the Union territory and shipping it from anywhere in the country via barge and 

rail to the point of need.  Lee, on the contrary, was forced to subsist his animals only within the 

narrow range of his horse and mule-drawn wagons.  This was part of Lee’s logistics nightmare.  

This contrast in transportation abilities is directly reflected in the fitness of the two 

armies’ horses to support operations.  The North was able to employ a mix of relatively modern 

industrial technologies, ship, barges, and rail to support their pre-industrial army.  These were 

key tools that allowed Meigs to use the resources all the Union states to support the Army of the 

Potomac.  Lee was restricted to what he could reach with his wagons.  This is the key reason the 

Union could sustain its horses while Lee’s starved.  Lee certainly saw that the sands were 

running out of his army’s hourglass.  He had scored a tremendous victory at Chancellorsville in 

the Spring of 1863, but Grant was threatening to sever the western states of the Confederacy with 

his siege of Vicksburg, Mississippi. With Vicksburg’s capture, the South would lose the ability 

to prevent the use of the Mississippi as a north/south maritime highway for the North while 

concurrently losing contact with its states west of the river.  Lee’s horses were starving, and he 

had to know that based on the deteriorating condition, he soon he would be unable to undertake 

offensive operations.  He would be forced to remain on the defense in Northern Virginia, 

covering the approaches to Richmond.  Wars are won while on the offense, not the defense. 

Lee’s chance of winning the war were dwindling as time passed. 

As previously discussed, Lee had an enormous dilemma.  Feed and forage were available 

in the Shenandoah Valley counties of Virginia and in North Carolina but could not be 

transported to him.  There was an inadequate supply in the counties he could reach with his 

wagons.  Those counties local to him were stripped to feed the voracious needs of his army.  His 
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expert assessment was that his horses were starving.  Why did Lee look to an invasion of 

Pennsylvania?  Historians have offered many reasons.  An invasion of Pennsylvania that 

threatened Washington might cause Lincoln to recall all or a portion of Grant’s army for the 

capital’s defense, forcing him to break off the siege at Vicksburg.  It might inspire a peace 

movement in the North.  There are a variety of opinions on why.  I offer another.  Lee could 

subsist his army, and particularly his animals, in Pennsylvania while simultaneously letting the 

Spotsylvania County area recover and put up a hay crop.  His horses would starve if he stayed 

stationary.  Soon he would be incapable of offensive operations.  Time was not on his side.  He 

had to move or starve.   

Why did southeastern Pennsylvania look attractive to Lee?  The table below shows the 

Pennsylvania counties in the vicinity of Adams County (Gettysburg is its county seat) and the 

grain production in each county. 

 

Table 41. 1860 Crop Production in Select Pennsylvania Counties391 

Pennsylvania Counties in the Region of the Gettysburg Campaign 

County County Seat Crop Production in Tons 

    Hay Oats Corn Wheat 

Adams Gettysburg 49,621 7,851 15,431 6,832 

Cumberland Carlisle 43,200 11,504 23,905 20,494 

Dauphin Harrisburg 39,265 9,256 20,045 10,913 

Franklin Chambersburg 45,776 7,444 18,076 21,445 

Lancaster Lancaster 116,689 30,989 74,155 63,171 

Lebanon Lebanon 36,350 9,075 15,292 27,067 

York York 76,806 19,187 35,162 23,132 

  Totals 407,707 95,306 202,066 173,054 

 

 

 
391 1860 Census:  Agriculture of the United States. 
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The table below compares the crop production of just the seven counties in the vicinity of 

Gettysburg with the eleven counties within seventy miles of Lee.  

 

Table 42. Comparison of Select Virginia and Pennsylvania Counties392 

 Crop Production in Tons Value of Farm 

Implements in $ State Hay Oats Corn Wheat 

Pennsylvania 

County Totals 

(7 Counties) 

407,707 95,306 202,066 173,054        $4,675,692  

Virginia 

County Totals 

(11 Counties) 

   52,430  17,381 136,214 148,593 $1,284,360  

 

The production of hay was eight times greater in the Pennsylvania counties.  They 

produced eleven times more oats.  They produced nearly one and a half times more corn.  Adams 

county by itself produced almost as much hay and oats as the eleven Virginia counties Lee was 

primarily foraging from.  Consider if Lee’s army obtained its animals in the same regions as it 

obtained feed and forage.  The counties within seventy miles of Lee’s army had significant 

numbers of animals.  See the table below. 

 

 

 

 

 
392 1860 Census:  Agriculture of the United States. 
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Table 43. Counties within 70 Miles of Lee's Army in Spotsylvania County - Livestock393 

County County Seat Livestock Type and Number 

  Horses Mules Dairy Cattle Other Cattle Oxen 

Albemarle Charlottesville 5,195 829 4,498 6,858 18 

Essex Tappahannock 1,098 669 1,559 2,368 1,665 

Fauquier Warrenton 6,721 253 5,489 23,192 1,844 

Hanover Hanover 1,967 1,452 2,832 2,306 1,104 

Louisa Louisa 2,485 1,037 3,650 4,377 2,058 

Madison Madison 2,385 76 2,623 3,503 515 

Northumberland Heathsville 833 336 1,580 1,989 1,567 

Orange Orange 2,493 325 2,071 4,393 1,199 

Page Luray 2,353 19 1,700 3,176 73 

Spotsylvania 

Spotsylvania Court 

House 1,087 834 2,403 2,629 1,343 

Westmoreland Montross 976 451 1,546 2,023 1,681 

 Totals 27,593 6,281 29,951 56,814 13,067 

 If Lee were to take all the horses from these eleven counties, he would have obtained 

slightly more than 60% of the number in his army.  In so doing though, he would have ruined the 

value of this area as a source of feed and forage by destroying the region’s agriculture potential.  

Could Lee have obtained his animals from the Shenandoah Valley?  We know that, to a large 

degree, he tried.  The table below reflects the animals in those counties. 

 

 

 

 
393 1860 Census:  Agriculture of the United States. 
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Table 44. Counties in Virginia's Shenandoah Valley - Livestock394 

County County Seat Livestock Type and Number 

    Horses Mules Dairy Cattle Other Cattle Oxen 

Alleghany Covington 880 71 996 2,047 84 

Augusta Staunton 8,852 211 6,441 14,206 198 

Bath Warm Springs 1,134 37 1,287 3,757 265 

Botetourt Fincastle 2,400 192 2,581 4,843 135 

Clarke Berryville 2,631 112 1,568 3,495 308 

Craig New Castle 975 20 973 1,944 16 

Frederick Winchester 4,084 21 2,926 5,420 85 

Highland Monterey 1,806 13 2,434 2,622 178 

Page Luray 2,323 19 1,700 3,176 73 

Roanoke Roanoke 1,490 174 1,544 2,965 218 

Rockbridge Lexington 4,381 208 4,046 9,227 279 

Rockingham Harrisonburg 7,874 11 6,011 13,299 50 

Shenandoah Woodstock 2,596 82 2,071 4,340 31 

Warren Front Royal 1,405 24 1,365 4,406 80 

 Totals 42,831 1,195 35,943 75,747 2,000 

 

 

Again, we see that there were large numbers of animals in that area.  What we cannot 

calculate are the numbers of excess horses available.  Every horse taken resulted in reduced 

agricultural production.  If Lee had taken every horse in these fourteen counties, he could have 

nearly outfitted his entire army but at the cost of destroying the agriculture potential of the area 

and further starving his army. 

 Compare these numbers to Adams County, Pennsylvania and the six counties around it.  

Adams county alone had nearly 8,000 horses.  There was a total of over 80,000 in these seven 

counties.  See the table below. 

 

 
394 1860 Census:  Agriculture of the United States. 
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Table 45. Pennsylvania Counties in the Region of the Gettysburg Campaign  

Livestock395 

County County Seat Horses Mules 

Dairy 

Cattle 

   Other 

   Cattle Oxen 

Adams Gettysburg 7,927 153 10,502 7,433 7 

Cumberland Carlisle 9,987 296 11,743 10,208 20 

Dauphin Harrisburg 7,587 152 11,743 10,298 20 

Franklin Chambersburg 11,204 55 11,333 15,862 2 

Lancaster Lancaster 22,983 1,328 30,926 32,935 1,536 

Lebanon Lebanon 6,593 149 8,325 10,522 12 

York York 14,547 1,323 21,000 17,668 436 

  Totals 80,828 3,456 105,572 104,926 2,033 

 

 

If the livestock numbers from the Virginia and the Gettysburg regions are compared, there were 

more horses in the seven counties around Gettysburg than all the horses in the eleven counties 

within seventy miles of Lee and the fourteen in the Shenandoah Valley.  The table below shows 

those numbers. 

Table 46. Comparison of Numbers of Animals396 

Livestock Type and Number 

Location Horses Mules Dairy Cattle Other Cattle Oxen 

Counties Within 70 

Miles 27,593 6,281 29,951 56,814 13,067 

Shenandoah Valley 

Counties 42,381 1,195 35,943 75,747 2,000 

Totals 69,974 7,476 65,894 132,561 15,067 

Counties in the 

Vicinity of Gettysburg 80,828 3,456 105,572 104,596 2,033 

 

 

This agricultural bounty of feed, forage and animals had to be one of the impetuses for 

Lee to consider his invasion.  As previously mentioned, Lee could have held his position in 

 
395 1860 Census:  Agriculture of the United States. 
396 Ibid. 
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Spotsylvania, watched his horses slowly starve and his army fade into irrelevance, or he could 

take the seemingly enormous gamble and invade Pennsylvania.  This would give the counties he 

was drawing feed and fodder from a chance to recover while his horses feasted on the bounty of 

Pennsylvania agriculture.  His army could steal Pennsylvania horses and refit his artillery and 

cavalry units with fresh, healthy animals.  And he could hope to panic Lincoln into calling Grant 

to break his siege of Vicksburg and come to the aid of Washington’s defense.  Lee was known as 

a risk taker.  For Lee in 1863, the lesser risk was invading Pennsylvania, the greater risk was 

remaining stationary and hoping his resource challenges would be resolved.   

The timing of Lee’s movement was also key.  Recall that hay is cut in the Adams County 

region the last week of May or the first week of June.  The next cutting is typically thirty-seven 

days after the first.  Perhaps coincidental, but there would have been the first cutting of hay built 

up into haystacks with the grass ready for its second cutting around the first week of July.  Lee 

arrived in the area around the first of July.  He would have found fields with hay ready to be cut 

and with haystacks and barns filled with hay from the first cutting.  The counties around 

Gettysburg had tens of thousands of horses, nearly twice as many as Lee had in his entire army.  

Besides the horses themselves, there would have been the horse related equipment needed to 

supply them, harness, shoes, nails, saddles, and the like that his army was desperate for.   

Many excellent historians have suggested various rationales for Lee’s invasion of 

Pennsylvania.  There were sound strategic reasons for his gamble.  I submit that the major 

reason, though, was for his army’s horses.  He could feed them full rations on the fruits of 

Pennsylvania agriculture, giving them a chance to recover their strength.  Moving into 

Pennsylvania allowed the counties around Fredericksburg to produce a crop of hay.  An invasion 
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offered the opportunity to steal Pennsylvania horses to replace those he had lost to starvation, 

exhaustion, disease, and battle.  Lee’s calculus had to include the thought of probably two 

cuttings worth of hay laid up, barns full of grain, many horses available to be taken, harness, 

wagons, shoes, and the like available for his army.  This while relieving the northern Virginia 

counties from having to subsist his army.  Lee left Spotsylvania County for Gettysburg around 

the 3 June 1863 and returned south of the Rappahannock River on or about July 14th, over forty 

days campaigning and just about the perfect length of time for the Virginia farmers to bring in a 

cutting of hay. 

 Previous chapters have discussed the care and feeding of an army’s horses but without 

the context of it being done within the context of military operations.  The intent of the next 

several chapters is to provide that context by focusing on the employment of horses during the 

Gettysburg Campaign.  I place the Gettysburg Campaign into its larger Civil War strategic 

context.  Subsequent chapters consider the three main functions of horses in a Civil War army, 

cavalry, artillery and supply and logistics in the context of Lee’s Gettysburg Campaign. 
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CHAPTER 12 

 

 

RETHINKING GETTYSBURG 

The previous chapters considered the care and feeding of the military horse absent a 

battlefield context, but it is that context that separates a military horse from a farm or trolley 

horse.  Consideration of the horse supporting an army must be done in full consideration of the 

horse’s role during military operations.  The Gettysburg Campaign offers an excellent basis to 

pursue several case studies in cavalry, artillery, and logistics operations in that context.  

Confederate General JEB Stuart’s and Union General John Buford’s cavalry operations, Union, 

and Confederate artillery operations on Day 2 and 3 of the battle and the movements of the two 

armies to the battlefield and their sustainment there offer excellent vehicles to look at the role of 

the horse in these tasks.  The ability of the horses to support the armies had a direct outcome on 

the battle.  These efforts and their subsequent effects, both short and long term, are discussed 

through the lens of the three days in eastern Pennsylvania. 

A study of the horse supported operations at Gettysburg begins with the overall strategic 

situation of the Civil War in 1863.  The war in the West was being lost by the Confederacy.   

Vicksburg, Mississippi was a naturally strong defensive position, perfectly sited to take 

advantage of the geography to interdict north/south Mississippi River traffic.  In April 1863, 

Grant was preparing to move against it.  As the map below shows, Vicksburg was located on a 

hairpin turn on the Mississippi River.  Seismic activity associated with the New Madrid fault 

line, in combination with the vagaries of the river’s flows, allowed Vicksburg to become the key 

chokepoint on the Mississippi.  Located at the junction of the Yazoo and Mississippi Rivers, 

Vicksburg sits on the east bank of the river, fully two hundred and forty feet above the river level 
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and much higher than the surrounding terrain.  River traffic, in order to transit south actually 

steamed north, against the current, turned one hundred and eighty degrees and then continued its 

movement south.  Northbound traffic steamed against the current past the city and then made the 

same hairpin turn.  In both cases, river traffic was exposed to powerful Confederate artillery 

batteries placed both near the shoreline and at the top of the bluff.  The guns on top of the bluff 

proved nearly invulnerable to naval gunfire.  The plunging fire from the batteries on the bluff 

had the additional advantage of striking Union vessels from above, hitting them from an angle 

against which their armor plating offered no protection.  

The Confederate government established a fortress at Vicksburg, with a series of 

defensive positions up and downstream of the city, each mounting cannon adequate to sink any 

vessel trying to pass.  As long as Vicksburg remained in Confederate hands, this chokepoint 

prevented the North from using the Mississippi as a maritime highway.  Taking Vicksburg would 

allow, as Abraham Lincoln said, the Mississippi River to “flow unvexed to the sea,” carrying the 

produce of the Union held areas of the Ohio and Mississippi Valleys to market.  Perhaps more 

important, the river would serve as a patrol line for Union gunboats to interdict any transit from 

the Confederacy’s western states to the east.  This effectively severed the Confederacy’s western 

states from the rest while serving as a highway for the movement for Northern forces.  An earlier 

discussion covered the negative impact on the Confederate horse supply when this occurred.  

Rightly, the Confederate government understood the consequences of the loss of Vicksburg and 

considered all their potential options to prevent that loss. 
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Figure 49. Vicksburg, MS 1863397 

 

 

 Grant began executing his operation to take Vicksburg in April 1863.  In the first move, 

Union gunboats and steamers ran past the Vicksburg batteries on the night of 16 April 1863.  

More ships made the run on the night of the 22nd.  Grant had his troops march south, down the 

west side of the Mississippi for a link up with the naval force established below.  He conducted a 

river crossing on the morning of 30 April and put forces on the east side of the river, below 

Vicksburg.  Grant wrote, “When this was effected, I felt a degree of relief scarcely ever equaled 

since.  Vicksburg was not yet taken it is true, nor were the defenders demoralized by any of our 

 

397 Library of Congress, Map of the Siege of Vicksburg, Miss. Vicksburg, Miss., Aug. 20th, 1863, 
https://www.loc.gov/item/99447427/, Accessed 14 November 2020.  

 



215 

 

 

previous moves.  I was now in the enemy’s country, with a vast river and the stronghold of 

Vicksburg between me and my base of supplies.  But I was on dry ground on the same side of 

the river with the enemy.”398   

Grant maneuvered his forces to the east of Vicksburg, capturing the Mississippi capital of 

Jackson on 14 May.  On 19 May, Grant reported the city of Vicksburg was completely invested.  

The siege had begun.  Grant, like all West Point graduates, had been trained in the tactics of the 

siege.  As an indication of his appreciation of sieges, Robert E.  Lee wrote to General Jubal Early 

about the impending siege of Petersburg, Virginia.  “We must destroy this Army of Grant's 

before he gets to the James River.  If he gets there it will become a siege and then it will be a 

mere question of time.”399  Once a siege force was in place and the siege established, defeat was 

the foregone conclusion unless the besieged force could break out or the siege could be lifted.  If 

they were unable to break out or to be resupplied, starvation was the weapon that broke the 

defensive force.   

In the East, the Confederate armies enjoyed more success.  As Grant was crossing the 

Mississippi towards Vicksburg over several days, from 30 April to 6 May, Lee had 

outmaneuvered and smashed Joseph Hooker’s attempt to outflank him in Spotsylvania County.  

Successful at the subsequent Battle of Chancellorsville, Lee drove the Army of the Potomac back 

across the Rappahannock River - defeated but not destroyed. 

Following Chancellorsville, Lee had two critical imperatives pressing him to act in the 

Spring of 1863.  Already discussed were the implications for the Confederacy if the Union army 

captured Vicksburg.  The other is the fact that Lee had to have had, like an NFL quarterback 

 
398 US Grant, Personal Memoirs of US Grant, (Cambridge, MA:  DaCapo, 2001), 252. 
399 Freeman, Lee, 421. 
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facing a powerful pass rush, a countdown clock running in his head.  Lee’s horses were starving 

to death and he knew it.  He could not subsist them in the region around his army and, as 

described, was forced to send wagons miles away to bring at least some rations to them.  Lee was 

a military genius; he was an expert horseman.  He was also a gambler of the first order, fighting 

on long odds and winning time after time.  He certainly knew what would happen to his army if 

his horses started dying in large numbers.  His army would become immobile, and defeat would 

be as inevitable as the result of a siege.  Crops were not ready to harvest in Virginia in early 

May; the first cutting of hay would not be done until the end of May or the first week of June.  

The local supplies of forage were exhausted, as Lee had described.  On the other side of the 

ledger, the countryside in western Maryland and eastern Pennsylvania was untouched by the war 

and was rich in forage and horses.  Table 47 shows the available forage in the Gettysburg 

vicinity: 

 

Table 47. A Comparison of Crop Production Select Pa and Va Counties400 

 
Crop Production in Tons Value of Farm 

Implements in $ 
State Hay Oats Corn Wheat 

Pennsylvania 

County Totals 

(7 Counties) 
407,707 95,306 202,066 173,054        $4,675,692  

Virginia 

County Totals 

(11 Counties) 
  52,430  17,381 136,214 148,593 $1,284,360  

 

 

 
400 1860 Census:  Agriculture of the United States. 

 



217 

 

 

If he could spend time moving through the region, Lee could threaten Washington 

indirectly, subsist his animals on Maryland and Pennsylvania produce, and give the region 

around Fredericksburg a chance to recover.  Lee had two choices, stay in place, and starve while 

watching Vicksburg fall and the Confederacy cleaved in two or move, threatening a vital Union 

target, hopefully panicking Lincoln into recalling Grant’s army to defend the nation’s capital 

region.  Lee understood that this move represented an immense gamble, his weakened horses 

would probably be destroyed by exhaustion during a long, intense campaign.  Considered in this 

way, Gettysburg becomes not a campaign with a certainty of success but rather a gamble, one 

with a large potential payoff but also one with immense risks and little chance of recovery if it 

failed.  

The map below shows the positions of the two Eastern armies on 1 June 1863.  Lee was 

established in his defensive line, oriented north, on a line about twenty miles long between 

Fredericksburg and the Chancellorsville battlefield area.  His cavalry was posted farther west as 

a security force.  Hooker’s Army of the Potomac was established north of the Rappahannock 

River, oriented south, covering Lee’s front.  Aquia and Falmouth remained his supply depots.  
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Figure 50. Positions of the Army of the Potomac and the Army of Northern Virginia,  

1 June 1863401 

 

Gettysburg, depending on the route taken by the various columns of Lee’s army, was 

between a 135-mile and a 220-mile march.  Lee’s advance elements left the vicinity of 

Fredericksburg on 3 June, marching west via Culpepper Courthouse, then north via Front Royal, 

Winchester, Martinsburg, West Virginia and Sharpsburg, Maryland (site of 1862’s Battle of 

Antietam), to Hagerstown, Maryland.  From there, they marched into Pennsylvania and on to 

Gettysburg via either the Chambersburg-Cashtown-Gettysburg or Chambersburg-Carlisle-

Gettysburg routes.  The battle opened on 1 July.  Over those twenty-seven days, Lee’s divisions 

 
401 United States Military Academy West Point, The American Civil War, Situation 1 June 1863, 

https://www.westpoint.edu/sites/default/files/inline-

images/academics/academic_departments/history/AmCivilWar/ACW33.pdf, Accessed 18 November 2020. 
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marched between five (135-mile march) and eight miles per day (220-mile march), neither close 

to a maximum effort for soldier or horse. 

 

 
Figure 51. Movements to Gettysburg402 

 

Lee’s army marched along the roads of the region because no rail or water transport was 

possible.  It was early Summer, and Lee would have known that the region’s dirt roads were dry 

and hard.  This was certainly the case on the movement to Gettysburg.  This was not the case for 

his retreat.  Following his defeat, on the night of 4 July, Lee started his army in motion for his 

retreat.  Rain began to fall that night.  The Reverend Dr. Michael Jacobs recorded his 

 
402 United States Military Academy West Point, The American Civil War, Situation 24 June and Principal 

Movements Since 19 June 1863, https://www.westpoint.edu/sites/default/files/inline-

images/academics/academic_departments/history/AmCivilWar/ACW34a.pdf, Accessed 18 November 2020. 
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observations three times a day, every day, even during the battle.  He published his Meteorology 

of the Battle which gives specific details on the weather.  Reverend Jacobs recorded that on 4 

July, it rained from 1415 to 1600 and then rain commenced again at 0400 on the 5th with a total 

of 1.39 inches of rain recorded.  The Reverend recorded slight showers on the 5th and 7th but 

significant rainfall on the 8th.  On that day, it rained from 0300 until 1130, with a total of 1.3 

inches of rain falling.403  The effect of over two and a half inches of rain falling in just a few days 

turned the previously hard dirt roads into an impenetrable mire.  Lee wrote, reflecting on both his 

supply situation and the condition of the roads, “There was neither rations or ammunition for the 

troops or the prisoners, no food for the starving animals who could scarcely drag themselves 

through the mud.”404  Consider the workload of the artillery horses pulling their load through 

these road conditions. 

 Fortunately for the men and the animals, Reverend Jacobs records temperatures that were 

surprisingly mild for Pennsylvania around 4 July, with high temperatures on 1 July of 76 

degrees, on the 2nd of 81, on the 3rd of 87 and on the 4th of 72.  While the temperatures may have 

been mild, the humidity must have been high, making it seem hotter.  He reported massive 

thunder clouds on 3 July with rain or rain showers on the 4th, 5th, 7th, and 8th. 405 

The timeline for Lee’s Gettysburg operations was extended.  Lee’s army began shifting 

his army and moving towards Gettysburg on 3 Jun 1863 and arrived on the Gettysburg battlefield 

on 1 July, a movement that consumed twenty-seven days.  He returned south of the 

 
403 Reverend Doctor E. Jacobs, Meteorology of the Battle, 30 July 1885. 
404 Ibid. 
405 Guelzo, 437. 
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Rappahannock River on or about 14 July – exactly six weeks after his movement north 

commenced.   

Following Gettysburg, Lee returned to Spotsylvania County to find the strategic situation 

vastly different.  Vicksburg had fallen and the Confederacy cut in two.  He was defeated and 

back in the same place, a place unable to provide subsistence for his horses.  Lee had exhausted 

them during the campaign, and he found himself in a place where he was unable to feed them or 

replace his losses.  Returning from Gettysburg, Lee’s horses were mutilated, starved, diseased 

and exhausted.  The final destruction of his army was now just a matter of time.  

On 24 August 1863, about a month after returning to Spotsylvania County, Lee again 

wrote to Davis:  

Nothing prevents my advancing now but the fear of killing our artillery horses. 

They are much reduced, and the hot weather and scarce forage keeps them so. The 

cavalry also suffer and I fear to set them at work. Some days we get a pound of corn 

per horse and some days more; some none. Our limit is 5 pounds per day per horse. 

You can judge of our prospects. General Fitz. Lee is getting from north of the 

Rappahannock, below Fredericksburg, about 1,000 pounds per day, which is a 

considerable relief on that wing. Everything is being done by me that can be to 

recruit the horses. I have been obliged to diminish the number of guns in the artillery 

and fear I shall have to lose more.406 

 

Lee’s horses continued to starve.  The question is less how much did they suffer but rather how 

did they survive at all?   

In my estimation, Lee came north with about 71,000 men and 44,000 horses and mules.  

His daily requirements for his horses would have been over 600,000 pounds of hay and 525,000 

pounds of grain.  Rodney Lackey’s essential Notes on Civil War Logistics:  Facts & Stories 

describes the standard army six mule wagon load as being 3,000 pounds.  Recall that N. S. 

 
406 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies Letter, 

Lee to Jefferson Davis, August 24, 1863, https://ehistory.osu.edu/books/official records, Serial 049, 664. 
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Dodge, the Regimental Quartermaster of the 119th New York Volunteer Infantry Regiment, 

confirmed that in his short book on army transportation written near the beginning of the Civil 

War, Hints on Army Transportation.407  Dodge noted: “An army wagon will carry conveniently, 

with what forage is usually added, about 2,500 pounds, making with the forage for the team of 

about 3,000 pounds, which is about the greatest capacity over moderately good roads; even this 

amount will be found very great if the march is continued long each day or requires to be at all 

rapid.”408  Lee would have required three hundred seventy-five wagon loads of animal feed every 

day, each wagon drawn by six horses or mules. 

 What are the military effects on an army with horses on sustained starvation level 

rations?  Severely negatively impacted, certainly.  It changes the consideration of the Gettysburg 

Campaign completely.  Gettysburg becomes not a strategic opportunity by a military genius but 

the act of utter desperation by a general seeing his army’s horses starve before his eyes, trying to 

steal a win before he was immobilized by a lack of horses.   

Lee’s movement to Gettysburg covered roughly one hundred and seventy-five miles, 

depending on the exact route marched by the various corps.  The bulk of his army left 

Spotsylvania on June 3rd, arriving there on 1 July, twenty-eight days, giving him an average daily 

march of just over six miles.  Compare this to this to Sherman’s much more difficult movement 

through South Carolina in the Spring of 1865.  Shelby Foote describes it this was way, from the 

perspective of Confederate General Joseph Johnston: 

Joe Johnston was even more amazed….  He had been told by experts that the South 

Carolina hinterland was impenetrable at this season of the year, all the roads being 

under water and he had believed it.  ‘But when I learned that Sherman’s army was 

marching through the Salk swamps, making its own corduroy roads at the rate of a 

 
407 Dodge, 7. 
408 Ibid. 
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dozen miles a day and more, I made up my mind that there had been no such army 

in existence since the days of Julius Caesar.409 

 

If Lee could have moved as fast as Sherman did moving through a swamp, on the 

improved roads marching through Virginia, Maryland, and Pennsylvania, he could have been in 

Gettysburg by mid-June 1863.  Perhaps Joseph Hooker, recently defeated at the Battle of 

Chancellorsville would still have been in command.  We can see the lighting strikes of Lee from 

earlier in the war were now a thing of the past.  Lee’s army, while still dangerous, was not the 

same army that took the field at Chancellorsville.  There, Jackson’s division had moved into 

position for his flank attack by marching a little over twelve miles in four hours.  On his way to 

Gettysburg, Lee was now moving at half that pace.   

The Army of Northern Virginia was being pulled and carried by weak, starving, 

exhausted horses.  There were too few of them.  Lee, the equine expert, had to see their 

condition.  He knew that the degradation of his army would continue if he remained in 

Spotsylvania county - he had no means to arrest it.  I have shown that reversing the decline while 

in Virginia was out of the question.  Following Lee’s defeat, he never again went on the offense, 

forced to sit in his defensive lines and absorb the hammer blows of the Union army, slowly 

driven south until it became the siege he dreaded.  The striking power of his army depended on it 

being able to move and move faster than the Union army.  The deteriorating condition of his 

animals was making that less likely.  Lee had to chance a strike with a weakened army while he 

still had that option.   

 
409 Shelby Foote, The Civil War: A Narrative: Volume 3: Red River to Appomattox, 789. 
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  The next few chapters move the discussion of the military tasks of the armies’ horses 

and puts them into the battlefield context of Gettysburg.  The context is the key element.  

Knowing that Lee’s horses were exhausted, and starving is important.  What is more important is 

to see their performance compared to the Union army on the battlefield.  It is in this context that 

we can see the impact of their comparative condition on the armies.   
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CHAPTER 13 

 

 

CIVIL WAR ERA CAVALRY, ITS ORIGINS AND OPERATIONS 

Civil War era cavalry did not spring full grown in the American military.  It followed the 

model of its European predecessors but then began to evolve into an organization better adapted 

for the American terrain and the Civil War’s strategic situation.  Understanding where the 

cavalry at Gettysburg came from is critical to understand the battlefield innovations that made it 

such a powerful arm in the Civil War.  For the Army of Northern Virginia’s cavalry, Gettysburg 

was a catastrophe.  Understanding how that happened is a key purpose of this study.  Exhausted 

horses, starved on the march, sleep deprived, with no care for their feet was what Lee’s cavalry 

brought to Gettysburg.  They still had to get back to Virginia after the battle.  When they arrived 

there, they were a shell of what they were before they left.  They never recovered.  Viewing the 

cavalry operations at Gettysburg from the perspective of the horses is key. 

The reality of Civil War era cavalry operations is not always pleasant.  Ann Norton 

Greene offers her readers incredibly important context about the realities of horse-drawn 

warfare.  She cites a letter from Charles Francis Adams Jr, (son of John Quincy Adams and 

grandson of John Adams) a Union Cavalry officer, to his mother describing the realities of 

cavalry operations: 

Backs soon get feverish under the saddle and the first day’s march swells them; 

after that day by day the trouble grows…Imagine a horse with his withers swollen 

to three times their natural size and with a volcanic, running sore pouring matter 

down each side and you have a case with which every cavalry officer is daily called 

upon to deal and you imagine a horse which has still to be ridden until he lays down 

in sheer suffering under the saddle.  The air reeks with the stench of dead horses, 
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federal and confederate. You pass them on every road and find them in every field, 

while from their carrions you can follow the march of every army that moves.410 

 

This was the situation in the Union Army.  Consider how much more dire was the Confederate. 

Captain Adams’ letter gives a sense of the realities of Civil war cavalry operations.  Too 

often discussions of those operations are focused on the cavalrymen, not the horses who made 

cavalry operations possible.  The poor cavalry horses were “horses without names,” known by 

just their color or who rode them. One purpose of this chapter is to begin to remedy that 

deficiency and to tell at least part of their story.  The chapter introduces the purpose of Civil War 

cavalry, its origins in European armies, adaptations brought from campaigns in the US West, the 

tasks assigned, and the missions performed, the organizations and, as has been attempted 

throughout this dissertation, through the lens of the horses. 

 The forefathers of American Civil War cavalry were European.  Optimized to fight on the 

European terrain, several different types of cavalry evolved.  Union General Henry Halleck was 

a West Point graduate, class of 1839.  He wrote several books during his active-duty years 

(1839-1854 and 1861-1872) including his Elements of Military Art and Science or Course of 

Instruction in Strategy, Fortification, Tactics of Battles, Etc.411  At the outbreak of the Civil War, 

he was promoted directly to the rank of Major General.  He was made General in Chief of the 

Army in the Summer of 1862, a position now known as the Chief of Staff.  In his Elements of 

Military Art and Science, Halleck details the history of cavalry from the time of the Egyptians, 

tracing the Egyptian cavalry evolution from that of the Persian armies.  He offers that the 

Romans under Scipio organized a cavalry force, sponsored, and supported by rich Roman 

 
410 Charles Francis Adams, Jr, 3-5. 
411 Henry Wager Halleck, Elements of Military Art and Science or Course of Instruction in Strategy, Fortification, 

Tactics of Battles, Etc., (New York: A. Appleton and Company, 1846). 
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citizens.  He describes the development of a French cavalry arm under Charlemagne.  In that 

army, Charlemagne so valued cavalry that he increased the proportion of cavalry to a one-to-one 

ratio with the infantry forces.  Halleck credits Frederick the Great with perfecting the 

employment of cavalry in the warfare of the early age of firearms.  Citing Marshal Saxe, Halleck 

offers that there is an “arme du moment in every battle, a critical point where a decisive cavalry 

charge will gain the victory.”412  With the decisive cavalry charge the goal, the European armies 

organized their cavalry to achieve that battlefield effect.  Halleck describes three classes of 

cavalry, heavy, light and a mixed class called dragoons.  Heavy cavalry was typically employed 

in mass, where force was the main goal, the light cavalry typically employed in detachments or 

small units where rapid movement was the goal.  Heavy cavalry was further subdivided into 

carabiniers, cuirassiers and occasionally lancers.  Their main role was “to appear on the field of 

battle and make the decisive charges.”413   

  

 
412 Halleck, 263. 
413 Ibid., 264. 
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Figure 52. The Charge of Scarlett’s 300 or 

Heavy Brigade at Balaclava, 25 October 1854414 

 

 

The light cavalry consisted of chasseur, or troopers, hussars, and lancers.  They were 

typically employed in small units performing missions such as raiding, reconnaissance, 

screening, skirmishing, patrolling, and as messengers.  While not optimized for the charge, they 

could and did function in that role as well, the most famous immortalized in Alfred Lord 

Tennyson’s Charge of the Light Brigade.415 

“Dragoons” were initially mounted infantrymen who rode to the battlefield, dismounted, 

and then fought on foot.  They transitioned by the late eighteenth century from mounted infantry 

formations to a hybrid type of unit, able to fight both from horseback or while dismounted.  The 

 
414 Reproduction of a watercolor after Stanley Berkeley, 1890 (c), published by S Hildesheimer and Co, 1894, 

British National Army Museum, https://collection.nam.ac.uk/detail.php?acc=1952-04-1-1, Accessed 11 November 

2020. 
415 Alfred, Lord Tennyson, The Charge of the Light Brigade, 1854, 

https://www.poetryfoundation.org/poems/45319/the-charge-of-the-light-brigade, Accessed 19 February 2021. 



229 

 

 

British army maintained two types of dragoons, light units were used for scouting and 

reconnaissance while “dragoon guard” units were used in a heavy cavalry role.   

 

 
Figure 53. Light Cavalry in the Attack, 

The Charge of the Light Brigade416 

 

 

Halleck considered dragoons a hybrid force, one he held in disregard.  He thought them 

equally inept at fighting from horseback as cavalry or fighting dismounted as infantry.  He wrote 

“The dragoons were formerly a mixed body of horse and foot, but it being found impossible to 

unite these two distinct arms in one and the attempt having destroyed the usefulness of the body 

to act in either capacity, the term was applied to a mixed kind of cavalry between the heavy and 

the light horse.  But we believe there is no instances in more modern wars in which they have 

been employed at the same time in both capacities.”417 

 
416 Elizabeth Southerden Thompson, Lady Butler, “Scotland Forever,” 1881, Leeds Art Gallery. 
417 Halleck, 264. 
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Figure 54. Light Dragoons418 

 

 

Halleck also discussed a mounted force that was not considered cavalry.  Mounted 

infantry was first seen late in the 19th century.  Infantry units initially formed mounted platoons, 

typically for conducting reconnaissance.  Later, larger units were formed where large numbers, 

or all the unit were mounted.  General Crook’s expeditions against the Northern Tribes in 1876 

employed mounted infantry, typically riding mules, for example.  The mules increased the 

infantry’s mobility, who then dismounted and fought on foot.419  The distinction between cavalry 

and mounted infantry was in capability.  The cavalry could function as mounted infantry, but the 

mounted infantry units could not execute the cavalry’s charge, lacking the close quarter battle 

weapons of sabre or lance. 

 
418 Painting, 17th Light Dragoons by J. Beadle.   
419 Forrest Delmont Newman, General George Crook and the Sioux war of 1876, University of Nebraska at Omaha, 

January 1, 1967, Student Work. 492. https://digitalcommons.unomaha.edu/studentwork, Accessed 13 November 

2020. 
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I consider that the transition to the first modern cavalrymen occurred when they were 

armed with firearms as their primary weapon.  This marked a transition from the earlier cavalry 

who were armed with lances or other simple weapons that were only effective in individual, hand 

to hand combat with edged weapons.  The advent of the musket allowed some degree of distance 

between combatants and offered the opportunity for effective dismounted combat.  I use this 

distance as the distinction to separate cavalry eras.  The first modern cavalrymen, by this 

definition, were the British carabiniers, named after the short musket they carried, known as a 

carbine.  Their first regiment was organized in 1691.  While they were armed differently from 

the traditional cavalry of the day, they apparently fought and were organized as typical mounted 

cavalry of the era.  They were equipped with swords and lances like the contemporary cavalry 

units, but they had an additional weapon, the carbine. 

American cavalry might have its roots in European cavalry, but it became a unique style.  

When studying the early US cavalry, one finds the lack of Civil War-era documentation 

regarding the cavalry arm to be somewhat striking.  Brigadier General Philip St. George Cooke 

was the father-in-law of Confederate cavalry commander JEB Stuart.420  He wrote the 1862 

Cavalry Tactics or Regulations for the Instruction, Formations and Movements of the Cavalry of 

the Army and Volunteers of the United States.421  Cooke describes how his work was an 

 
420 John Fox, The Estrangement of JEB Stuart’s Father-in-Law, https://www.anglevalleypress.com/the-

estrangement-of-jeb-stuarts-father-in-law/, Accessed 19 November 2020.  St. George Cooke remained loyal to the 

Union, causing significant harm to his relationship with his daughter and her husband.  JEB Stuart wrote her a letter 

24 November 1861 in which he counselled her, ‘No, my dear wife, for our own part and our children’s sake let us 

determine to act well our parts and bear with the mistakes and errors of others, however grievous, with the charity of 

silence but by no means attempt justification of what must be condemned.  Read well and consider well these words 

my darling and be consoled in what you rightly regard as very distressing, by the reflection that your husband and 

brothers will atone for the father’s conduct.’  
421 Philip St. George Cooke, Brigadier General, US Army, The 1862 Cavalry Tactics or Regulations for the 

Instruction, Formations and Movements of the Cavalry of the Army and Volunteers of the United States, 

(Washington:  US Government Printing Office, 1862). 
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amalgam of the “best points in the systems of France, Russia, Prussia, and England.”422  The 

European influence was not limited to just Halleck. Following from those influences, Cooke’s 

book is a compendium of the drill and manual of arms for mounted cavalrymen at the platoon, 

company, battalion, and regimental levels.  Understanding Cooke’s purpose is to depict the drill 

movements, it is still somewhat surprising that his first sentence in his text is “In all parades and 

exercises the companies will be designated as squadrons.”  It is decidedly disappointing for 

Cooke to start there, at the parade ground.  He neglects to even address the battleground purpose 

of these maneuvers.  Cooke wrote a book of nearly four hundred pages which consisted almost 

entirely of the drill movements necessary for the employment of the cavalry unit on the parade 

ground rather than the American battlefield.  There was not a single discussion of the 

employment of the cavalry arm in battle.423  This somewhat significant omission of the tasks and 

functions of the cavalry arm is emblematic of the relationship of the US Army to its cavalry 

branch prior to the Civil War.  To understand this relationship, one must first understand the 

mission and tasks of the cavalry branch as seen in other countries, particularly those mentioned 

by Cooke and the types and organizations of cavalry formations assigned them.   

Cavalry was a combat arm of a Civil War era army, along with infantry and artillery.  

Cavalry brought mobility, firepower, and shock value to the battlefield.  It was cavalry’s 

mobility that made it the commander’s choice for security and reconnaissance operations.424  

Cavalry’s tasks included the primary task of reconnaissance, that is locating and gaining and 

maintaining contact with the enemy.  Reconnaissance focuses on the enemy.  A secondary task 

 
422 Cooke, 2. 
423 Ibid. 
424 Laurence D. Schiller, The Evolution of Union Cavalry 1861-1865.  
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was screening, which is essentially a counter-reconnaissance task.  Screening forces prevent 

enemy observation of the movements of your force’s movements by enemy reconnaissance 

elements.  Cavalry protected the main force by covering the flanks and rear of its army in battle 

and threatening those of the enemy.  We see an example of this mission at Gettysburg, where 

Union cavalry led by George Custer blunted Confederate cavalry efforts to move around the 

Union right flank to attack.  On the offense, the cavalry was used to conduct shock charges 

against the enemy to break them, to produce a rout or, if their own force was withdrawing, to 

cover the retreat.  More mundane tasks were picketing, orderly and provost duty.  These were 

local security operations.  Like all security operations, these tasks were oriented on their own 

force.  Lastly, cavalry could be tasked to conduct long distance raids designed to attack the 

supply lines of the enemy.  An example of this was the Union Army raid conducted during 

Grant’s siege of Vicksburg.  Colonel Benjamin Grierson led a cavalry raid launched into 

Mississippi from La Grange, Tenn., commencing on 17 April 1863 and concluding in Baton 

Rouge, La on 2 May. More on Grierson will be presented in a later section. 

These Civil War era tasks remain the backbone of modern cavalry operations.  Rather 

than being conducted on horseback, today they are conducted by cavalry units mounted in 

armored vehicles and helicopters, but the purpose of the tasks remains unchanged.  Brigadier 

General St. George Cooke’s 1862 Cavalry Tactics was mentioned earlier.  This was the textbook 

the Lee or Grant would have had available.  It is deeply deficient in any serious discussion of the 

employment of cavalry.  Leaders of the era must have learned cavalry operations and tactics by 

experiment and experience.  Perhaps this explains the somewhat uneven performance of the 
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various cavalry commanders throughout the war.  Lacking a Civil war era reference, I used U.S. 

Army Field Manual 17-95, Calvary Operations, to offer insight into each task.   

 Frequently, cavalry is assigned the task of security for the friendly force.  Security 

operations orient on the friendly force.  The three security missions are screen, guard, and cover.  

The purpose of the screening mission is described below: 

The purpose of a cavalry screen is described as “providing early warning to the 

main body. Based on the higher commander's intent and the screen's capabilities, it 

may also destroy enemy reconnaissance and impede and harass the enemy main 

body with indirect and/or direct fires. Screen missions are defensive in nature and 

largely accomplished by establishing a series of observation posts and conducting 

patrols to ensure adequate surveillance of the assigned sector. The screen provides 

the protected force with the least protection of any other type of security mission. 

This mission is appropriate when operations have created extended flanks, when 

gaps exist between maneuver units that cannot be secured in force, or when required 

to provide early warning over gaps that are not considered critical enough to require 

security in greater strength. This permits the main body commander to maximize 

the security effort where contact is expected.”425 

The screening mission is also performed to protect the rear of your own force, whether 

stationary or during movement.  While screening a stationary force, the cavalry will establish a 

series of pickets and conduct patrols to ensure enemy forces are detected.  While protecting the 

flanks and rear of a moving force, the screen typically moves with the main body of the army, 

usually by bounding, or moving from one position to another. 

A guard force accomplishes all the tasks of a screening force but is also charged with 

preventing enemy observation of and direct fire against the main body. A guard force 

reconnoiters, attacks, defends, and delays, as necessary. The commander assigns the guard 

mission when he expects contact or has an exposed flank that requires greater protection than a 

 
425 US Army Field Manual 17-95, Cavalry Operations, Chapter 4., Washington DC, Headquarters, Department of 

the Army, 2012. 
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screen provides.  At the battle of Shiloh, Confederate cavalry commander Nathan Bedford 

Forrest was tasked with a rear-guard mission to delay Union forces attempting to pursue the 

retreating Confederate forces.  Forrest led a series of cavalry charges against the pursuing Union 

troops, buying time for the Confederate forces to withdraw. 

A covering force accomplishes all the tasks of screening and guard forces. While 

operating independently from the main body, the covering force develops the situation early to 

deceive, disorganize, and destroy enemy forces.426  The relatively primitive means of command 

and control available at the time limited the employment of Civil War cavalry in the covering 

force role.  Perhaps the best example of the cavalry employed in this role would be Union 

General Buford during the opening engagements of Gettysburg.  Buford deployed his cavalry in 

a dismounted role (for every four troopers, three troopers forward, one trooper as horse-holder), 

oriented to the west, and engaged the units of Confederate Major General Henry Heth moving 

east towards Gettysburg.  Buford’s troopers operated detached from the Army of the Potomac in 

this engagement.  His men fought a delaying action allowing time for Union Major General 

Reynolds to bring his infantry units into the battle.  Buford perfectly executed the tasks of the 

covering force.  This action forced Heth to shift his forces from a march column to a line of 

battle.  Heth had about 8,000 soldiers in his division.  In a column of fours, this number of men 

would have taken up at least two and a quarter miles of road, just for the infantry, his artillery 

and wagons would extend this length.  The term “pass time” is used to describe how long it 

would take for a column with this many men and this long to completely pass a point on the 

road.  In Heth’s case his pass time was nearly an hour.427  The last man in Heth’s column would 

 
426 US Army Field Manual 17-95, Cavalry Operations, Chapter 4.  
427 Lackey, Civil War Logistics, Table Number 2. 
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pass the point where the first man in the column stood about one hour later if they both started at 

the same time.  It would therefore take Heth at least an hour to get on line and then even longer 

to organize his battle line to engage Buford’s troopers.  By forcing Heth to deploy his brigades 

into line of battle, then engaging them in his delaying action, Buford’s cavalry bought the Union 

army at least two hours of time for the infantry units to close on the battlefield, two hours that 

were critical to the Union success at Gettysburg, a perfect example of the covering force mission 

executed by cavalry. 

 To perform these various tasks, throughout history cavalry forces adopted a series of 

tactics.  The charge was the ultimate tactic for European cavalry, particularly their heavy cavalry.  

Cavalry units would literally try to ride over and through infantry units, destroying them with 

attacks by lance and sabre, and by the irresistible weight of hundreds of charging horses.  

Infantry contesting this type of charge with spears or even early firearms faced a difficult 

proposition.  Infantry units were forced to “form square” to provide 360-degree defense against 

the cavalry charge to ensure the attack did not come from a vulnerable quarter.  While formed in 

square, they were vulnerable to artillery fire and immobile on the battlefield.  The advent of 

firearms greatly increased the power of the infantry in the defense however, making the cavalry 

charge against a prepared infantry position problematic, if not suicidal.  (The Battle of Cold 

Harbor was a Union infantry attack on a prepared Confederate defense. Grant suffered 7,000 

fatalities, most in just the first eight minutes of the battle.)428   

The infantry in the prepared defense had become a formidable force.  The infantry early 

in the Civil War was typically armed with a .69 caliber smooth bore musket firing a round ball.  

 
428 Shelby Foote, Volume 3, Red River to Appomattox, 292. 
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Such muskets loaded at a rate of about three rounds per minute.  Their effective range was just 

fifty to one hundred yards, realistically the lower range in most instances.  Their accuracy was 

abysmal, the round ball perfectly imitating a pitcher’s knuckleball.  The French had a program of 

research and development of small arms in which they recorded the following results with their 

smoothbore musket of 1800.  Soldiers fired one hundred rounds at a target six feet high by one 

hundred feet wide, approximating the front of an enemy infantry formation.  The table below 

reflects the results.   

 

Table 48. Accuracy of Smoothbore Musket with Round Ball Ammunition429 

Range 

Hits per 100 

Rounds % 

90 Yards 67 67 

170 Yards 38 38 

256 Yards 16 16 

343 Yards 6 6 

 

 

The table shows that the smoothbore could be relatively effective at ninety yards, scoring 

two thirds hits somewhere on a target six feet high by one hundred feet wide.  At a range of one 

hundred seventy yards, the hit probability dropped by half.  At two hundred fifty-six yards, it 

dropped again, by more than half.  At three hundred forty-three yards, it was so low as to be 

considered negligible.  Charging cavalry could run through the danger area before the infantry 

could reload, thus having to sustain only one volley of relatively inaccurate musket fire.  A 

mounted charge at a gallop would cover around three hundred fifty yards per minute.430  If the 

 
429 Berkeley R. Lewis, Small Arms and Ammunition in the United States Service, (Washington DC:  The 

Smithsonian Institution, 1956), 91. 
430 Halleck, 24. 
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infantry waited until they were within effective musket range of ninety yards, the cavalry would 

have to absorb a single volley and then would be upon the infantry in less than twenty seconds, 

the time required for the infantry to reload for a second shot. 

While this tactic may have been practical early in the Civil War, the use of hasty field 

fortifications and improved rifle fire and artillery made the cavalry charge against infantry an 

extremely hazardous undertaking.  The transition from the .69 caliber round musket ball to the 

.58 caliber conical minie’ ball placed significantly more firepower in the hands of the infantry 

formation.  The .58 caliber bullet, fired from a rifled musket, presented a much more significant 

threat.  This round was accurate at three hundred yards and could reach out to five hundred 

yards.431  The danger zone for cavalry now began at three hundred yards or farther from the 

defensive line.  If the distance was covered at the gallop, the charging cavalry would have to 

absorb three volleys with a very much more accurate bullet.432  See the chart below. 

 

Table 49. Accuracy of Volley Firing Smoothbore Musket with 

Round Ball Compared to Rifled Musket with Minie Ball 

at a 10 ft by 10 ft Target at Various Ranges433 

 

.58 Caliber Musket with 

Minie Ball 

100 Yards 98% 

200 Yards 62% 

300 Yards 45% 

500 Yards 22% 

 

 
431

 Allan W. Howey, “Facts, Information and Articles About the Minié Ball, a Civil War Bullet,” originally 

published in the October 1999 Issue of Civil War Times Magazine, https://www.historynet.com/minie-ball, 

Accessed 23 November 2020. 
432 Halleck, 24. 
433 Richard E. Kerr, Jr. Major, US Army, Wall of Fire, the Rifle and Civil War Infantry Tactics, Master’s Thesis, US 

Army Command and General Staff College Leavenworth, KS, 1990. 
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Massed, accurate, long range rifle fire, in combination with artillery firing solid shot and 

canister, ended the days of cavalry charges against infantry.  There were some examples of 

charges, however, typically cavalry on cavalry.  Union General Custer led a series of charges 

against Confederate cavalry trying to move around the right of Union forces at Gettysburg.  

Employing a series of headlong cavalry charges, he drove off the Confederate cavalry and 

ensured the security of the Union rear.434  The Battle of Brandy Station is another example.  Two 

enormous cavalry formations fought for hours.435   

 

 
Figure 55. British Dragoon Guards or Heavy Dragoons436 

 

 

The American cavalry experience was different from the European experience.  With 

limited combat against peer forces, the officers and soldiers of the US Army learned different 

lessons.  There was scant opportunity for large scale cavalry operations in the forested parts of 

America, the terrain precluding the large cavalry formations required for the charge. With only 

the War of 1812 being fought on American soil, the US Army had little impetus to establish and 

maintain a cavalry arm that could compete with the European armies.  Lieutenant General 

 
434 Edward G. Longacre, The Cavalry at Gettysburg, 238. 
435 Ibid., 65. 
436 Scotland Forever. The Royal Scots Greys Charge at Waterloo. Painting by Lady Elizabeth Butler. 
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Winfield Scott, General in Chief of the Union Army, saw no use for cavalry in the upcoming 

Civil War.  The terrain in Virginia, where he thought the war would be fought and won, had 

terrain that was too broken and wooded to apply the European cavalry tactics he envisioned as 

the only option for cavalry employment.437  It was in the western United States, in what were 

referred to as the “Indian Wars,” that American cavalrymen perfected their skills and developed 

the new tactics that would make cavalry a potent Civil War weapon.  One of their first lessons 

was that cavalry charges against dispersed forces simply do not work.  Tribal fighters employed 

the terrain to their advantage, much like colonial irregular forces against the British.  They 

refused to gather in a mass formation vulnerable to the charge.  Long distances in the Western 

theater required mounted mobility; the distances were too far to cover on foot.  The enemy being 

pursued was typically mounted and would simply keep away from infantry formations.  There 

was a need for a force that could move with the speed of cavalry and fight with the power and 

flexibility of infantry, a dragoon style force.  While there were dragoons in European armies, 

Halleck did not think they were suitable for the American army.  Despite the prevailing opinion 

of Army hierarchy, the use of mounted maneuver and dismounted fighting in the Indian wars, 

when combined with the advent of modern firearms, gave the cavalry significantly more fighting 

power, and engendered the evolution of a uniquely American cavalry force.   

Innovations other than the movement towards dragoon tactics also occurred.  Some Civil 

War cavalrymen, such as Confederate Nathan Bedford Forrest, did not have a previous military 

background.  Free from preconceived notions, innovators such as Forrest took his cavalrymen’s 

 
437 Laurence D. Schiller, The Evolution of Union Cavalry 1861-1865, https://essential civil war curriculum.com/the-

evolution-of-union-cavalry-1861-1865, Accessed 15 November 2020. 
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sabers away from them and gave them sawed off shotguns and multiple pistols.438  In a cavalry-

on-cavalry fight, a force armed like this had significant advantages over a force armed with the 

sword in battle.  They were not armed for the traditional cavalry charge, but they could stand off 

from the sword’s reach and simply shoot their enemy out of the saddle.  

Perhaps fortunately, there was no cavalry tactics manual akin to Gibbons’ Artillerist 

Manual or Halleck’s Tactics Manual for Civil War cavalrymen.  The Army taught how to 

maneuver and to drill, focused on those battlefield movements of moving from the column for 

movement to the line for the charge at the platoon, company, battalion, and regimental levels.  

The training focused on fighting cavalry in a manner consistent with European military theory.  

In the European system, it took two years to train a cavalryman, and perhaps, more importantly, 

to train his horse to perform these maneuvers.439  Two years and they did not teach how to fight 

as a cavalry unit in a manner appropriate to the American West’s terrain or the type of fight 

found there.  Neither Civil War army had two years to form and train cavalry forces in the Civil 

War.  As shown, horses came and went too fast for them to be afforded two years of training 

before being issued to a unit.  Cavalrymen with experience in America’s West, such as Union 

General John Buford, learned on those battlefields, came back from those wars, and quickly 

organized, trained, and employed the Union cavalry as dragoons, equally able to function and 

fight as mounted cavalrymen or dismounted infantry.   

Halleck was clearly not in favor of this style of cavalry, writing the attempt to form 

dragoon units had “destroyed the usefulness of the body to act in either capacity (horse or foot).  

We believe there is no instance in more modern wars in which they have been employed at the 

 
438 Jack Hurst, Nathan Bedford Forrest, A Biography, (New York:  Vintage Books, 1994), 73. 
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same time in both capacities.”440  Fortunately for Union cavalrymen, their leaders apparently 

didn’t read Halleck.  When armed with modern rifles, they could perform creditably in either 

role.  John Buford’s Union cavalry division held off the lead elements of Lee’s army’s approach 

to Gettysburg for more than two hours, a single cavalry brigade holding back Confederate 

General Henry Heth’s entire division.  Union cavalry had developed into a significant battlefield 

force.  Here’s how Buford described the action: 

On July 1, between 8 and 9 a.m., reports came in from the First Brigade (Colonel 

Gamble’s) that the enemy was coming down from Cashtown in force. Colonel 

Gamble made an admirable line of battle and moved off proudly to meet him. The 

two lines soon became hotly engaged, we having the advantage of position, he of 

numbers. The First Brigade held its own for more than two hours and had to be 

literally dragged back a few hundred yards to a position more secure and better 

sheltered.441 

 

Buford’s division was armed with a mix of breech loading rifles that provided superior 

firepower over the muzzle loaders of Heth’s troops.  Captain O. E. Hunt of the Federal Ordnance 

Department wrote attesting to the power of troops armed with breech loading rifles, in this case, 

the Spencer:   

Due to the use of the Spencer rifle by a part of General Geary's troops at Gettysburg, 

a whole division of Ewell's corps was repulsed by inferior numbers.  Of this an 

eyewitness said, ‘The head of the column, as it was pushed on by those behind, 

appeared to melt away or sink into the earth, for though continually moving it got 

no nearer.’ 

 

Edward Longacre described the action this way.  “Buford appears to have convinced 

himself that he could pull off something never achieved in this war; a defense in depth by 

dismounted cavalry against a large force of foot soldiers with full artillery support.”442  Rather 
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than mounted calvary charges against Heth’s division, Buford, “… directed Gamble and Devin 

(two of his Brigade Commanders) to establish a common line of battle.  They formed a 

discontinuous line more than a mile long, their right flank anchored on the Mummasburg Road, 

their left resting perhaps three hundred yards above the road to Fairfield.”443   

 

 
Figure 56. General John Buford's Line of Battle444 

 

 

Dragoon style tactics with troops armed with superior weapons had now shown their 

effectiveness on the battlefield. Union cavalrymen were not the only ones to adopt these tactics, 
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but they seemed more adaptable than the Confederate cavalry.  There were some old school 

cavalrymen, JEB Stuart for example, he of the ostrich plumed hat and red silk lined cape, who 

held to a more romantic vision of cavalry operations.445  While there were some occasions where 

Stuart’s troopers fought on foot, they were rare. Longacre, in his The Cavalry at Gettysburg, 

describes how Stuart personally favored the mounted attack, particularly when facing other 

cavalry, but also disorganized infantry or artillery unsupported by infantry.  Longacre describes 

Stuart as being partial to the saber, driving home the lesson that when used on horseback, any 

firearm delivers poor accuracy, no matter how short the range.  Confederate Major General 

Thomas Rosser, one of Stuart’s commanders, insisted that, “…the cavalry in this country is 

worthless except in the charge and never should be used for any other purpose.  The cavalry 

soldier should never be dismounted to fight but be educated to the belief that nothing can 

withstand a well-executed charge of cavalry.446  (Ironically, JEB Stuart was killed at the Battle of 

Yellow Tavern 11 May 1864 when he succumbed to wounds inflicted by a dismounted Union 

trooper.)447  Buford’s tactics at Gettysburg show the transition of Union cavalry from the 

European model to an American dragoon model was complete.  Union cavalry was now fully 

capable of not only fighting dismounted, but of establishing a coherent defense, something 

previously associated only with infantry units.  With a demonstrated Confederate stubbornness to 

adapt new tactics, the ascendance of the Union Cavalry, empowered by better horses, tactics, and 

weapons, was assured. 

 
445 Daniel Landsman, JEB Stuart’s Troubled Ride to Gettysburg, American Battlefield Trust, Lee's Cumbersome 
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Like cavalry tactics and weapons, calvary organizations evolved throughout the war.  

Union cavalry was initially organized along regimental lines.  Each regiment had ten “troops,” 

each troop having one hundred men.  The troop was commanded by a captain, assisted by a 1st 

Lieutenant and a 2nd Lieutenant, the regimental commander, typically a colonel, having direct 

command of the ten troops.  During the Civil war, that organization evolved.  The battalion was 

adopted as the subordinate element to the regiment, each regiment typically had four battalions.  

The troop remained at one hundred men but was reinforced with personnel to assist with the 

maintenance of the unit.  The first regiment of dragoon cavalry in the US Army was established 

on 2 March 1833.  This was America’s first standing cavalry unit.  Fixed in size by legislation, it 

consisted of 34 officers and 1,715 men.  A second regiment was established three years later, in 

1836.  On 3 March 1850, Congress passed legislation establishing two additional regiments of 

cavalry for duty on the western frontier.  These became the 1st and 2nd US Cavalry Regiments, 

the first US Army units with that title.  The 1st Cavalry had some familiar names as its officers.  

They include then Lieutenant Colonel Joseph Johnston, Major John Sedgwick, Captain George 

B. McClellan, and Lieutenant JEB Stuart.  The 2nd Cavalry had officers such as Lieutenant 

Colonel Robert E. Lee, Major William J. Hardee, Major George H. Thomas, Captain Earl van 

Dorn, Captain George Stoneman (later head of the Union Cavalry Branch), Captain Edmund 

Kirby Smith and Lieutenants John Bell Hood and Fitzhugh Lee.  At the opening of the Civil 

War, there were a total of just five regiments of horse mounted troops in the US Army, the 1st 

and 2nd Dragoons, the 1st Mounted Rifles (mounted infantry) and the 1st and 2nd Cavalry.  With 

the opening of the war, sixty percent of Army cavalry officers left for the Confederate army (one 

hundred four of one hundred seventy-six), providing the Confederate cavalry forces with an 
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important jump start of expertise and leadership. Confederate forces were organized along 

similar lines, with regiments having ten companies of about eighty troopers.  The Confederate 

cavalry was formed into brigades with multiple regiments and then into divisions with multiple 

brigades. 448  (There was one very key difference.  In the Union Army the government owned the 

horses, in the Confederate, the individual troopers owned theirs.)   

Cavalry rapidly expanded throughout the Civil War.  By the end of the war, there were 

two hundred seventy-two Union cavalry regiments and one hundred thirty-seven in the 

Confederate army.  The regiments in the Union army were initially assigned to infantry divisions 

and corps to operate under the command of that commander.  Under Joseph Hooker, in 1863, the 

Union cavalry in the Army of the Potomac was organized into an independent cavalry corps of 

three divisions operating under the command of the Army commander.449   

Tactics, leadership, and organizations made cavalry on both sides more effective, but the 

essential element of effective cavalry operation were the horses.  The previous discussion of 

Civil War cavalry operations serves as the point of departure for a consideration of the horses 

who made them possible.  A detailed analysis of JEB Stuart’s operations in support of Lee’s 

invasion of Pennsylvania will serve as the basis for putting the horses in their proper role as the 

essential enabler for everything that happened or failed to happen in Civil War cavalry 

operations.  His movements and actions will be tracked from his departure from Virginia to 

Gettysburg and his return, while being compared to the regulation rates of movements, distances 
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marched, food and rest provided.  His battlefield effectiveness will be considered considering 

that analysis. 

JEB Stuart’s Cavalry Division had six brigades and a battalion of horse artillery.  His first 

brigade was commanded by Brigadier General Wade Hampton.  Hampton’s brigade consisted of 

six regiments, one from North Carolina, two from South Carolina, two from Georgia and one 

from Mississippi.  (Recall that at full strength a Confederate cavalry regiment consisted of about 

800 men and horses).  His second brigade was commanded by Brigadier General Beverly 

Robertson.  It consisted of just two regiments, both from North Carolina.  Stuart’s third brigade 

was commanded by Brigadier General Fitzhugh Lee.  Lee’s brigade consisted of six regiments, 

five from Virginia and one from Maryland.  Jenkins’ brigade consisted of five regiments of 

cavalry and a battery of horse artillery, all from Virginia.  Jones’ brigade consisted of five 

regiments, all from Virginia.  Colonel John Chambliss command was a brigade of four 

regiments, three from Virginia and one from North Carolina.  Brigadier General John Imboden 

commanded Stuart’s last unit, which was designated a ‘command’ rather than a brigade.  This 

unit consisted of two Virginia cavalry regiments and one ‘partisan rangers’ unit.  Stuart’s 

artillery consisted of nineteen guns.450  All told, his division had approximately twelve thousand 

cavalry and artillery horses.   

What condition were Stuart’s horses in when he began his march to Pennsylvania?  Lee, 

in a 16 April 1863 letter to Jefferson Davis, wrote, “My only anxiety arises from the present 

immobility of the army, owing to the condition of our horses and the scarcity of forage and 
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provisions.”451  In an 8 June letter to the Confederate Ordnance Chief, Josiah Gorgas, Lee 

complained about their condition again, this time about the inferior saddles being issued and the 

damage being done to the horses’ backs:   

My attention was thus called to a subject which I have previously brought to your 

notice, viz, the saddles and carbines manufactured in Richmond.  I could not 

examine them myself but was assured by officers that the former ruined the horses’ 

backs, and the latter were so defective as to be demoralizing to the men.452 

 

In a 16 July 1863 letter, immediately following Gettysburg, Lee wrote to Davis that “I 

have sent back to endeavor to procure a supply of both (shoes and clothing), and also horseshoes, 

for want of which nearly half our cavalry is unserviceable.”453  Clearly, Lee’s cavalry was in a 

grim state, with its present immobility, ruined backs, an inability to shoe half his cavalry.  

Already discussed was the probable seriously degraded condition of the horses due to disease 

and starvation.  This is confirmed by Stuart’s Operational Report for Gettysburg.  In it, Stuart 

notes that on 15 June 1863, Fitz Lee’s brigade crossed the Rappahannock River.  Stuart was with 

Lee on the 17 June.  Stuart noted that “Lee’s brigade, moving to Aldie, being much worn and the 

horses having had very little food, was halted by its commander near Dover, to close up and 

pickets sent forward to the Aldie Gap.”454  Two days into the movement and Stuart is already 

commenting on the degraded condition of his horses.  The next day, Stuart noted that a “Union 

attack was met in the most determined manner by these two brigades, which rough roads had 

already decimated for the want of adequate shoeing facilities.”455  This was just three days after 
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departing Virginia.456  Considered together, these shortages paint the picture of a Confederate 

cavalry force on the verge of self-destruction due to the condition of its horses.  Stuart’s 

Gettysburg operations offer insights about the actual condition of his horses and the impact of 

that condition on his operations.  The following discussion is derived from JEB Stuart’s 

Operational Report to General Lee following the Gettysburg campaign and Eric J. Wittenberg 

and J. David Petruzzi’ book, Plenty of Blame to Go Around.457  Stuart’s actions, and the 

condition of his horses, will be considered in the context of the standard army practices of the 

day for food, rest, water, shoeing, etc. 

Lee began to move his forces from their defensive alignment into a formation for the 

march into Pennsylvania on 3 June 1863.  For Stuart, the Gettysburg campaign commenced with 

an enormous embarrassment.  The Army of the Potomac believed that Lee was going to conduct 

an offensive operation, anything from a full-scale invasion of Maryland and Pennsylvania to a 

large-scale cavalry raid.  Coddington suggests that it was the threat of a cavalry raid led by Stuart 

that bothered Union Secretary of War to the point of obsession.458  Union Major General George 

Sharpe, Chief of the Union Army’s Bureau of Information warned Hooker that Stuart had 

consolidated his cavalry brigades in the vicinity of Culpeper Court House.459  Taking advantage 

of the opportunity that the concentration of his cavalry offered, Stuart ordered a grand review of 

his division to occur on 5 June 1863.  This event was reported to Sharpe on 6 June.  On 7 June, 

Sharpe reported to Hooker, “I respectfully suggest that a force of the enemy’s cavalry, not less 
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than 12,000 and possibly 15,000 men strong are on the eve of making the most important 

expedition ever attempted in this country.”460  This reinforced the idea that the threat was from a 

cavalry raid and not necessarily a major movement by Lee’s entire army.  The same day, 7 June, 

Hooker ordered Union cavalry commander Pleasanton to launch a spoiling attack against Stuart’s 

force.461  Moving into position on the night of 8 June, Pleasanton’s force moved south of the 

Rappahannock River and then towards Brandy Station.  As this was occurring, Stuart was 

overseeing an encore performance of his earlier grand review.  Lee was unable to attend the first 

grand review so Stuart conducted a second one so that Lee could observe.  Indicative of the 

condition of Stuart’s horses, Lee forbade Stuart’s cavalrymen to gallop during the parade to 

avoid the exertion.462  Lee was not just worried about the condition of the horses, his numbers 

worried him as well.  He had written to James Seddon, the Confederate Secretary of War, on the 

13 June “As regards cavalry, I have not half as much as I require to keep back the enemy’s force 

before my front.  If I weaken it, I fear a heavier calamity may befall us than that we wish to 

avoid.”463  This was a prescient concern.   

Pleasanton’s forces clashed with Stuart’s commencing about noon and continued to 

engage them until late afternoon and then withdrew north of the Rappahannock.  (Union General 

Buford wrote that he was engaged for nearly fourteen hours.)  The Union cavalry was gaining 
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seriously impairs an enemy attack while the enemy is planning or preparing for it. Normally conducted from a 

defensive posture, spoiling attacks strike where and when enemies are most vulnerable—during preparations for 

attack in assembly areas and attack positions or while they are moving toward their line of departure. Therefore, 

proper timing and coordination with higher headquarters are critical requirements for spoiling attacks. A spoiling 

attack depends on accurate information on enemy dispositions.  
462 Coddington, 56. 
463 Dowdey and Manarin, 513. 
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confidence in their ability to challenge Stuart’s cavalry division in a standup fight.  While the 

fight was inconclusive, the ability of the Union cavalry to move undetected and engage Stuart in 

a surprise fight was a dramatic improvement over their past capability.  See the map below. 

 

 
 

 
Figure 57. Battle of Brandy Station, Initial Movements464 

 

 

Shaken, but not severely hurt in the Battle of Brandy Station, Stuart’s forces began 

moving across the Rappahannock River on 15 June, tasked to “Leave a sufficient force on the 

Rappahannock River to watch the enemy in front and move my main body parallel to the Blue 

 
464. Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 3. 
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Ridge and on Longstreet’s right flank, who was to move near the base of the mountains, through 

Fauquier and Loudoun Counties.”465  See the map below. 

 

Figure 58. Map of Stuart’s Ride by Date Showing Intended and Actual Routes466 

 

 
465 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
466 Alfred H. Guernsey and Henry M. Alden, Harpers Pictorial History of the Civil War (Chicago, IL:  Puritan 

Press, 1894), 503. 
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For clarity, the events of Stuart’s next several days will be presented in day-by-day 

format, with actions and movements noted.  Actions involving Stuart himself are mentioned and 

other actions are noted by the name of the brigade commander involved.  Special attention will 

be made of anytime feeding or foraging the horses is mentioned, anytime resting the horses is 

mentioned, distances covered, rate of movement and activity.  The absence of mention by Stuart 

of any activity related to the care of his horses is taken not an omission but an indication that 

those activities did not occur.  The following normal care and feeding standards, previously 

discussed, will be used to assess Stuart’s movements and actions in the context of the impact of 

his horses.  Boniface described typical march rates of four miles an hour alternating with trotting 

at six- and one-half miles per hour.  Halleck describes different, slightly faster rates of three and 

three quarters to four miles per hour for the walk and seven and one half to eight miles per hour 

for the trot.  Boniface, as a cavalryman, may be more authoritative and his numbers will be used.  

Normal marches were twenty-five miles per day (Boniface) to thirty miles per day (Halleck), and 

forced marches were up to fifty miles within twenty-four hours.  Feed and forage have been 

described previously, fourteen pounds of hay and twelve pounds of grain per horse each day.  

Boniface’s procedures for feeding were half the grain fed in the morning using nose bags and the 

other half in the afternoon.  Occasionally, a little hay was fed around noon.  The afternoon 

feeding consisted of half the grain, fed first, and then all the hay.  If horses were to eat grass, per 

Geor, up to seventeen hours per day to graze its full nutritional requirement, with up to eighty 

pounds per horse required for full nutrition.  The horses needed six to seven hours of sleep, with 

room to lay down to achieve REM sleep.  They needed five to ten gallons of water per day.  The 

horses were to be groomed twice daily to help avoid saddle sores.  Devereaux relates that when a 
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command is marching one hundred fifty miles or more each week over an extended period, it 

was necessary to re-shoe six to seven percent of the unit’s horses each day.  Often, it was 

necessary to re-shoe a larger percentage.  On protracted marches, rest days were often ordered 

for no other reason than to provide time to re-shoe horses.  Boniface noted that the pack animals 

must also always be shod.  Shoes were to be changed at least once a month, following the same 

practices as for the cavalry horse. In the case of the Union Army fifty wagons per cavalry 

division were assigned to carry for forage for the horses.467 

Reviewing Stuart’s movements at the brigade level, his operation will be assessed to see 

if any of these normal procedures occurred and if they were exceeded, by how much.  Bradley 

Gottfried’s essential The Maps of the Cavalry in the Gettysburg Campaign468 will be used to 

track the movements.  The names of places used by Stuart in his operational report no longer 

coincide with current place names in all cases.  Stuart wrote “Fitz Lee’s brigade, having 

encamped near ‘Piedmont’.”  There is a Piedmont, Virginia, but it is near Roanoke in the 

southern Shenandoah Valley.  There is also Piedmont, West Virginia halfway between 

Winchester, Virginia and Martinsburg, West Virginia.  Stuart was known to be in the vicinity of 

Brandy Station at the start of his movement.  “Piedmont” might then be a plantation name, a 

local reference, or some other point, but it is no longer annotated on maps.  (There is a Piedmont 

Plantation, but it is near Charlottesville in Albemarle County.)  Gottfried’s maps are an 

extremely valuable source upon which to base a review of Stuart’s movements and will be 

employed in this dissertation, but they do not always accurately reflect places named in Stuart’s 

 
467 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies, Series 1, 

Volume 33, Accessed 17 Sep 2020, 852. 
468 Bradley M. Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, (El Dorado Hills, California:  Savas 

Beattie, 2020) 
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report.  The following discussion traces Stuart’s movements to and from Gettysburg, with special 

attention paid to the treatment, care, and condition of his horses.  All quotes are attributable to 

Stuart’s Operational Report unless noted.469 

Day One – Monday, 15 June.   

Stuart issued the following orders to his brigades: Brigadier General Hampton was 

ordered to remain with his brigade on the Rappahannock.  Fitz Lee’s brigade was to cross the 

Rappahannock at Rockford and take the advance of Longstreet’s column via Barbee’s 

Crossroads. Robertson’s and WHF Lee’s brigades were enroute to cross the Rappahannock 

lower down at Hinson’s Mills.  Jones’ brigade followed with orders to picket the Aestham River 

(now known as Hazel River) the first day.  Stuart bivouacked for the night in the vicinity of 

Salem.  Of great significance, Stuart wrote that, “We had no wagons or vehicles excepting six 

pieces of artillery and caissons and ambulances.”470  The lack of wagons will become immensely 

important. 

Day Two – Tuesday, 16 June 

Stuart’s movement had begun.  Fitz Lee is just south of Upperville, Virginia.  WHF Lee 

and Robertson were about five miles south of the Manassas Gap railroad, south of the town of 

White Plains.  Jones and Hampton remained in their 15 June positions. 

Day 3 – Wednesday, 17 June 

Longstreet’s corps was moving north, screened from Union forces by the mountains to 

his east.  Fitz Lee’s brigade moved in the morning (a Wednesday) from the vicinity of Upperville 

towards Aldie, via Middleburg, a distance of about fifteen miles.  He was tasked to try to 

 
469 JEB Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
470 Ibid. 
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preclude Union movement through Ashby or Snicker’s Gaps to prevent observation of 

Longstreet’s movement by Union forces, a classic screening mission previously discussed.  

Stuart wrote that Fitz Lee halted his brigade near Dover, Va.  “The brigade, moving to Aldie, 

being much worn and the horses having had very little food, was halted near Dover (about two 

miles west of Aldie), to close up and pickets sent forward to the Aldie Gap.”471  (Emphasis 

added.)  After arriving in Middleburg, Fitz Lee sent pickets forward to Aldie Gap to accomplish 

his mission.  The pickets were attacked by Union cavalry and driven back on Lee’s main body, 

perhaps five miles.    “WHF Lee’s brigade was kept near the Plains, about thirteen miles south of 

Middleburg, reconnoitering to Thoroughfare Gap. Robertson’s brigade was halted near 

Rectortown.” 472  The gap is about five miles east of the Plains.  This was about ten miles 

southwest of Middleburg.  At Aldie itself, there was a large cavalry action.  Fitz Lee’s brigade 

was engaged. Significantly, Stuart’s expression of concern that the horses were “much worn and 

having had very little food” came after just the second day of his march. 

 

 
471 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
472 Ibid. 
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Figure 59. The Aldie Engagement473 

 

Day 4 – 18 June 

 

“Took position around the place (Middleburg) with Robertson’s and WHF Lee’s brigades 

and directed Fitz Lee’s brigade to take position at Union.  Jones’ brigade was expected to arrive 

that day.  Slight skirmishing ensued when the enemy made encroachments on our left.”474  Stuart 

received information from Confederate guerilla Major John Mosby that Union General 

Pleasanton, with infantry and cavalry, occupied Aldie and was looking to move towards 

Warrenton and Culpeper.  Stuart wrote:  

 
473 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 39. 
474 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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I immediately dispatched General Hampton, who was coming by way of Warrenton 

from the direction of Beverly Ford (a distance of about eighteen miles), this 

intelligence and directed him to meet this advance at Warrenton.  I therefore 

concluded in no event to attack with cavalry alone the enemy at Aldie.475 

 

He added that, “Hampton met the enemy’s advance towards Culpeper at Warrenton and drove 

him back.” 

Day 5 – 19 June 

“Our pickets beyond Middleburg were driven back upon the main body, composed of 

Robertson’s and WHF Lee’s brigades.  The enemy, with a large force of cavalry, advanced, 

attacking with dismounted men deployed as infantry.”476  This is an excellent example of the 

Union cavalry’s employment of dragoon tactics.  Stuart offers an assessment of the condition of 

his horses.  “This attack was met in the most determined manner by these two brigades, which 

rough roads had already decimated for want of adequate shoeing facilities.”   Stuart continued, 

“Fitz Lee’s brigade was occupied with the enemy on the Snickersville Turnpike, opposite 

us.  The enemy finally gained possession of a woodland in front of our line of battle and 

while our brave men met and repelled every attempt to advance from it, yet our charges 

invariably brought us under a severe carbine fire from these woods.”477  Stuart attempted 

to dislodge the dismounted Union troopers from a woodland with cavalry charges.  “Jones’ 

brigade came up one the evening of the 19th.”478  He had remained about five miles south 

of Middleburg, in the vicinity of White Plains on the 17th and 18th. 

 

 
475 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
476 Ibid.  A reference to the Union cavalry employing dragoon tactics. 
477 Ibid. 
478 Ibid. 
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Figure 60. The Laydown of Union and Stuart's Forces During the  

Engagements Around Middleburg, VA479 

 

“Brigadier General Robertson arrived at Middleburg just at dark.  I ordered him to attack 

the enemy at once with his two regiments.”480  (Sunset was at about 1936, darkness would have 

fallen about thirty minutes later at End of Evening Nautical Twilight, when the Sun is twelve 

 
479 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 49. 
480 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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degrees below the horizon.  Typically, this is when the naked eye loses sight of the horizon and 

signals darkness.)  Robertson must have arrived around a few minutes after 2000.  Chambliss’ 

brigade, approaching from the southwest, “caught that night and early next morning one hundred 

and sixty prisoners.”481  Combat must have been significant.  “We occupied Middleburg that 

night.” These are some of the very rare mentions of night cavalry actions. 

Day 6 – 20 June 

Engagements continued this day with Stuart engaged with troops of the Union cavalry of 

the Union V Corps in the vicinity of Upperville, VA. “Hampton’s brigade arrived on the 20th, too 

late to attack the enemy, still in possession of Middleburg.”482  Hampton had marched from the 

vicinity of Brandy Station to Warrenton, fought a battle there on the 18th, and then marched to 

Middleburg, a total distance of about forty miles.  Lee, in his Gettysburg Battle Report, wrote 

that Stuart’s losses over these three days were five hundred and ten men killed, wounded, and 

missing.483   

Day 7 – 21 June 

“The enemy opened with his guns about 8 am.”  Hampton’s and Robertson’s brigades 

were moved to the front to face the Union force:   

Although the enemy’s advance was held in check gallantly and decidedly for a long 

time, it soon became evident that the enemy, had, as usual, brought a heavy infantry 

force, part of the Fifth Corps and its advance was already engaged in conjunction 

with the cavalry.484 

 

 
481 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
482 Ibid. 
483 Dowdey and Manarin, 573. 
484 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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Stuart directed Hampton to withdraw to the next height.  He sent orders to Chambliss and 

Jones to afford all the resistance possible, retiring towards Upperville.  “I withdrew the command 

leisurely to the mountain gap west of Upperville. The cavalry was ordered farther back for rest 

and refreshment, of which it was sorely in need.”485  This was day seven of the operation and the 

first time that Stuart noted that he rested his men and animals. 

 

 
Figure 61. Positions of Union and Stuart's Forces During the  

Engagements in the Vicinity of Upperville, VA486Day 8 – 22 June 

 

 
485 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
486 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 57. 
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“Our lines were much farther advanced than before and Monday the 22nd was consumed 

in their reestablishment.  Major Eells, a gallant and meritorious officer, was killed in a charge 

upon the enemy near Goose Creek Bridge.”487  Stuart’s troops continue their tactic of the 

mounted cavalry charge.  Stuart reported his losses as sixty-five killed, two hundred and seventy-

nine wounded and one hundred sixty-six missing.  

With Stuart persisting in the mounted cavalry charge as a primary tactic, and his losses 

indicating significant combat, the condition of his horses had to be approaching exhaustion.  

Stuart had provided less than one day’s rest in a week, a week that included significant marching 

and combat.  He noted on just the second day of the march that his horses were “much worn and 

having had very little food.”  He mentioned just a few days later that rough roads had decimated 

two of his brigades, “these two brigades, which rough roads had already decimated for want of 

adequate shoeing facilities.”488  Recall that Stuart had opted to move without his wagons – his 

farrier equipment and supplies were back in Brandy Station.  The lack of adequate shoeing 

facilities was a conscious decision of Stuart’s when he left without his wagons, the negative 

results of which were already being felt. 

Day 9- 23 June 

 Stuart mentions no particular actions for this day.  It was on this day that Stuart proposed 

to Lee his plan to pass between the main body of the Union army and Washington DC.  While 

Stuart was involved in drawing up these plans, his brigades were probably maintaining an active 

defense, the Union Fifth Corps was located at Aldie, but time was probably available for the care 

 
487 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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of the horses.  While no hay or grain is mentioned, the animals were probably permitted an 

opportunity to graze. 

 
Figure 62. Position of Stuart's Troops After They Were  

Moved Back for “Rest and Refreshment489 

 

 

 

 

 
489 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 71. 
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Day 10- 24 June 

Hampton’s, Fitz Lee’s and WHF Lee’s brigades rendezvoused near Salem Depot.  The 

lack of wagons meant that no fodder was brought for the horses and there was no means to 

collect it and bring it to the horses.  As important, no farrier wagon with its essential forge and 

shoeing equipment was on hand.  At the normal rate of shoeing his horses, fully thirty percent of 

Stuart’s horses should have been reshod by this, the tenth day of the march.490  No wagons also 

meant there were no reserves of ammunition or other supplies.  Logic would indicate that the 

individual troopers would take reserve ammunition and other supplies with them on their horse, 

increasing their load.   

Stuart’s next planned movement was to move west of Centreville, keeping close to the 

main body of Lee’s army.  The intervening presence of Hancock’s corps would have required 

Stuart to make a long detour.  Stuart, to avoid the lost time this detour would have required, 

made the still controversial decision to move between the main body of the Union army and 

Washington DC.491   

Day 11 - 25 June  

At 0100, the brigades commenced their march.  His intended route was from his current 

location at Buckland, across Bull Run, then through the town of Fairfax to the Potomac River.  

This would be a movement of slightly more than thirty-five miles.  Highlighting the true 

condition of Stuart’s cavalry and its shortage of horses, Wittenberg and Petruzzi note that some 

 
490 Boniface, 136.  “No shoe should be allowed to remain on the horse for more than one month, or five weeks at the 

outside in case of emergency.”  Slightly more than 3% of the unit’s horses would have to be shod each day, 3% 

times 30 days would be 90%.. 
491 Many historians refer to this as a ride around the Union army.  This is incorrect.  Stuart went through the Union 

army.  The main body of the Union army was on the march.  Stuart went behind it and across its supply lines linking 

Meade’s army to its rear.  This is demonstrated by continuing contact with Union cavalry and the famous capture of 

the supply column. 
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members of Hampton’s brigade rode doubled up in the hope of finding new horses along the 

way.492  Recall the maximum weight horses were supposed to carry – two hundred and twenty-

five pounds.  Carrying two riders would make these horses carry the two hundred and twenty-

five-pound typical load plus the one hundred and forty-five pounds of the average Civil War 

cavalryman, at least three hundred and seventy pounds, accelerating the exhaustion of the horses. 

As Stuart moved towards the town of Hay Market, he engaged with troops of Hancock’s 

corps.  After a short engagement, Stuart devoted the rest of the day to “grazing our horses, the 

only forage procurable in the country.”493  A couple of points.  Stuart’s location was obviously 

now known with certainty by the Union army. Also, Stuart had mentioned as early as Day 3, 17 

June, that his horses had had little food.  Referring to Fitz Lee’s brigade he wrote, “The brigade, 

moving to Aldie, being much worn and the horses having had very little food, was halted near 

Dover.”  On Day 5, June 19, Stuart expressed concern about the condition of the horses’ feet in 

two of his brigades.  “This attack was met in the most determined manner by these two brigades, 

which rough roads had already decimated for want of adequate shoeing facilities.” Six days later, 

on 25 June, the 11th day of the operation, Stuart wrote that “he devoted the rest of the day to 

‘grazing our horses, the only forage procurable in the country.”  This was only the second time 

that Stuart mentioned feeding his horses to any serious extent in eleven days.  There is no 

mention of how Stuart planned to address the condition of the feet of his horses.  The initial 

stages of the destruction of Stuart’s horses, and ultimately his division, were underway. 

 

 
492 Wittenberg and Petruzzi, 1. 
493 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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Day 12 – 26 June   

Stuart marched through Brentsville to the vicinity of Wolf Run Shoals on the Occoquan 

River, about thirty miles.  He wrote that he had to stop again to graze his horses, “which hard 

marching without grain was fast breaking down.”494  There was no contact with Union troops on 

the 26th.  Wittenberg and Petruzzi note the grazing opportunities would not make up for the 

shortfalls in nutrition.  Quoting an officer in the 3rd Virginia Cavalry, they note “Had very poor 

grazing for horses, this being a miserably poor country and the armies have entirely consumed 

it.”495 

 
494 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
495 Wittenberg and Petruzzi, 10. 
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Figure 63. Stuart's Two Options for Movement North496 

 

 

Day 13 - 27 June 

Stuart reports that he marched from Wolf Run Shoals on the Occoquan River to Burke’s 

Station and ultimately to Fairfax Station, a distance of about fifteen miles.  Hampton fought with 

Union cavalry in the vicinity of Fairfax Station.  Stuart reports that Fitz Lee sent him a note from 

around Annandale, about seven miles northeast.  Stuart assessed that the Army of the Potomac 

had moved towards Leesburg, about thirty miles west of Washington and that the local forces 

had moved into the Washington defenses.  He wrote that he had a halt of a few hours to rest and 

refresh the command and then moved to Dranesville, about fifteen miles north, reaching it late in 
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the afternoon.497  Wittenberg and Petruzzi note that for some horses, the rest at Fairfax came too 

late.  “The animals were beginning to break down all along the road and many of Stuart’s 

troopers found themselves dismounted.”498   

 

 
Figure 64. Stuart's Initial Movements East and Intended Route North499 

 

 

Stuart continued his movement towards the Potomac River, crossing in the vicinity of 

Rowser’s Ford, with some difficulty due to high water.  The crossing was completed slightly 

before midnight.  Stuart reports that he continued operations that night, damaging locks on the 

Chesapeake and Ohio Canal and intercepting canal boats.500 

 
497 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
498 Wittenberg and Petruzzi, 21. 
499 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 81. 
500 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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Wittenberg and Petruzzi show how individual Confederate cavalrymen attempted to care 

for their horses despite Stuart’s poor decisions.  They describe an episode in the vicinity of 

Fairfax Station where Confederate Majors Andrew Venable and Henry McClellan, and Captain 

John Cooke, accompanied by an enlisted trooper, left the column to find a blacksmith.  Finding 

one just east of Fairfax Station, they had their horses reshod. 501  The need for individual troopers 

to do so perhaps reflects that the horses were the property of the soldiers and their individual 

desires to care for them. 

 

 
Figure 65. Stuart's Movements on the East Side of the Union Army502 

 

 

 

 
501 Wittenberg and Petruzzi., 11. 
502 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 83. 
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Day 14 – 28 June 

Stuart reports that in the morning, he was still in the vicinity of the canal, capturing 

several more canal boats.  Stuart wrote that “I realized the importance of joining our army in 

Pennsylvania and resumed the march northward on the 28th.”  Hampton was sent to Rockville, 

Maryland, via Darnestown.  “The other brigades took the direct route to the same place.”503  This 

march was about ten miles. 

Stuart reports, perhaps unintentionally, a key indicator of the condition of his horses.  

“The advance guard of WHF Lee’s brigade had a running fight with the 2nd New York Cavalry, 

but the speed of their horses deprived us of the usual results in captures.”504  Stuart may have 

been making a tongue in cheek reference to the 2nd New York’s unwillingness to engage him and 

their subsequent hasty retreat, but the significant admission is that the 2nd, mounted on better 

horses, simply ran away from WHF Lee’s advance guard’s exhausted animals.  Rockville was 

occupied and several miles of telegraph line connecting it with Washington were destroyed.   

After the thirty-mile march on the 26th, where he noted that his horses were breaking 

down from hard marching, the thirty-mile march on the 27th, a night river crossing, actions 

throughout the night disrupting canal traffic and then, without rest or feed for the horses, Stuart 

began a march towards Rockville.  Stuart immediately went into action there.  All this continued 

to tell in the condition of his horses.  If Stuart’s plan was to subsist his horses by grazing, that 

was unsuccessful.  “The country we passed through was desolate in the extreme, having been 

camping ground for both Confederates and Federals for nearly three years.”505 

 
503 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
504 Ibid. 
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Stuart writes, in part, “A long of train of wagons approached from the direction of 

Washington.  The farthest wagon was within only three or four miles of Washington, the train 

being about eight miles long.”506  The capture of this train of about one hundred twenty-five 

wagons and teams had scattered his leading brigade.   

I therefore determined, after getting the (captured) wagons under way, to proceed 

directly north, so as to cut the Baltimore and Ohio railroad, now becoming the 

enemy’s major war artery.  We remained in possession of the Baltimore and Ohio 

Railroad nearly all day.507 

 

This indicates that Stuart was relatively stationary the rest of the 28th.  This is confirmed 

by Stuart’s actions with the Union soldiers captured with the wagon train, he had nearly four 

hundred prisoners to deal with.  It took him all night and a portion of the next day, the 29th, to 

parole them. 

Day 15 – 29 June 

Stuart reported that Fitz Lee reached the railroad soon after daylight, “the march having 

continued all night.”  Fitz Lee’s horses had also been up all night on the 27th.  Sleep deprivation 

had to be becoming an issue for these horses.  Stuart, considering the importance of his mission 

and the information he possessed, was determined to reach Lee’s army with “as little delay as 

possible.”  The head of Stuart’s column reached Westminster, Maryland around 1700 on the 29th.  

They were “obstinately” resisted for a time by the 1st Delaware Cavalry.  Wittenberg and 

Petruzzi highlight that it was not only Confederate cavalry with concerns about horseshoes.  

“Many of the 1st Delaware’s horses had been rendered almost unfit for service over the stony 

road without shoes.”  Here, the difference in logistical planning is shown.  The 1st Delaware’s 

 
506 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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commander ordered the battalion’s farriers to bring up their wagons and shoe their horses, a 

process that took most of the day.508  By taking his wagons, the commander of the 1st Delaware 

preserved the ability to care for his horses in a way that Stuart did not. 

Noteworthy, Stuart reports that “Here, for the first time since leaving Rector’s Cross-

Roads (22 June), we obtained a full supply of forage, but the delay and difficulty of procuring it 

kept many of the men (and surely many of the horses) up all night.”  Wittenberg and Petruzzi 

note that the feed provided to the horses was grass, no grain was provided.509  Six days without a 

full supply of forage for his hard-working horses.  Some of his horses had now been without a 

full night’s sleep for three nights. 

Day 16 – 30 June 

Stuart’s division was now closed up.  Early in the morning, he moved for Hanover, 

Pennsylvania.  WHF Lee led, Hampton was in the rear with the captured wagons, Fitz Lee’s 

brigade on the left flank.  WHF Lee reached Hanover about 1000 and “found a large column of 

cavalry passing through.”  This was another sign that Stuart did not ride around the Union army, 

he passed through it.  The Union cavalry made a move to attack him, but Chambliss’ leading 

regiment charged and drove that force off.  Other, relatively minor, combat operations continued 

in the vicinity of Hanover.  

Stuart now had to deal with another consequence of not bringing supply wagons.  He was 

running short of ammunition.  “My numerous skirmishes had greatly diminished, almost 

exhausted, my supply of ammunition.”510  This a powerful indictor of the state of his supply 

 
508 Wittenberg and Petruzzi, 51. 
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situation.  Ammunition wagons had the first priority on the roads on all movements, so critical 

were they to support the units in combat.  Stuart had brought no wagons and therefore no 

resupply of ammunition.  Less critical items were therefore surely in even shorter supply. 

Stuart again organized for movement, putting Fitz Lee’s brigade in the lead of the 

column, Hampton bringing up the rear.  Lee was instructed to push on with the captured wagon 

train and move through Jefferson to York, Pennsylvania, a march of about twenty miles.  Stuart 

wrote “We were not molested during the march, which, on account of the very exposed situation 

of our flank and the enemy’s knowledge of it, was continued during the night.”  A fourth night 

with little to no sleep for at least some of Stuart’s horses.  And again, no mention of feeding or 

grazing them.  “The night’s march over a very dark road was one of peculiar hardship, owing to 

loss of rest for both man and horse.  Whole regiments slept in the saddle, their faithful animals 

keeping the road unguided.”511  Stuart had now pushed his division to the point of exhaustion. 

Day 17 – 1 July 

Stuart rode all-night, about ten miles, to reach Dover, Pa. in the morning.  He continued 

to move after “as little rest as was compatible with the exhausted condition of the command, we 

pushed on for Carlisle.”512  This would be about a twenty-five-mile march.  His command 

reached Carlisle in the afternoon.  From there he was about thirty miles north of Gettysburg.   

 
511 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
512 Ibid. 
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Figure 66. Stuart's Movement to Carlisle513 

 

 

The decision to move without a wagon train continued to haunt him.  Stuart wrote, “Our 

rations were entirely out.”  Seeking to obtain some from the Carlisle inhabitants, he discovered 

that town was held by local militia.  The local populace declined to provide rations after Stuart 

issued an ultimatum to provide them or be shelled.  Stuart dishonestly wrote “I was forced to the 

alternative of shelling the place.”  Stuart again noted his supply shortages.  “The only obstacle to 

 
513 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 97. 
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the enforcement of my threat (apparently an empty one) was the scarcity of artillery 

ammunition.”514  After multiple nights without rest and days without food for the horses, Stuart 

had now tried to coerce the inhabitants to provide rations for his men and horses.  Stuart sent Fitz 

Lee into the town under a flag of truce.  He offered them a choice, unconditional surrender or 

being the subject of an artillery bombardment.  This demand was refused.  Stuart repeated the 

demand and when that was refused, opened on the town with his artillery.  Stuart’s threat was 

more bluff than threat.  His operational report does not mention whether he successfully obtained 

supplies from the residents of Carlisle. 

 

 
514 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
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Figure 67. Stuart's Routes from Dillsburg and Carlisle to Gettysburg515  

  

 
515 Gottfried, The Maps of the Cavalry in the Gettysburg Campaign, 99. 
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Stuart reports that he received a note from General Lee that night.  Buford had engaged 

with Heth’s division that morning, Lee’s troops had driven the Union forces through Gettysburg 

and to where they had established their line on Cemetery Ridge.  He writes that “I instantly 

dispatched to Hampton to move ten miles on the road to Gettysburg and gave orders to the other 

brigades, with a view to reaching Gettysburg early the next day and started myself that night.”516 

Horses continued to break down.  Two Confederate captains’ horses were both near 

collapse from exhaustion at this point.  Leaving their place with Stuart’s staff, they found a 

dozen horses hidden, unsuccessfully, in some woods to prevent them being stolen by Stuart’s 

troopers.  “We selected two and abandoned ours in place of them and rejoined the General.”  

One of the captains stated that he “Rode my new mount for four days when she gave out and fell 

in the road at last.”517  Recall Dr. Bertone’s research where he noted that ninety percent of the 

time when he gets a call about a collapsing horse, the cause is sleep deprivation.518  While not 

absolute proof that Stuart’s horses were critically sleep deprived, the evidence is clear that it was 

likely. 

Day 18 – 2 July 

Stuart’s report is somewhat sketchy for this day.  Hampton had moved ten miles closer to 

Gettysburg the night before, he had about a twenty-mile march to get to Gettysburg on the 2nd.  

Stuart reported: 

My advance reached Gettysburg just in time to thwart a move of the enemy’s 

cavalry upon our rear by way of Hunterstown.  After a fierce engagement and a 

series of charges compelling the enemy to leave the field, I took my position that 

 
516 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
517 Wittenberg and Petruzzi, 132. 
518 Stephanie L. Church. 
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day on the York and Heidlersburg roads, on the left wing of the Army of Northern 

Virginia.519 

 

Stuart does not mention either Fitz or WHF Lee arriving.  Their marches from Carlisle 

would have been about thirty miles, again longer than the prescribed twenty-five miles 

but understandable due to the urgency of the military situation but dreadful for starving 

and exhausted horses. 

Day 19 – 3 July 

Stuart’s ammunition shortages persisted at Gettysburg, an indication of the state of Lee’s 

supply situation at the army level.  When Jenkins brigade joined him, his men had just ten rounds 

of ammunition per man.  Clearly, Stuart was unable to obtain any ammunition from the army 

level stores.  Stuart reports a series of mounted and dismounted engagements.  Stuart describes a 

charge by Fitz Lee’s command:   

The impetuosity of these gallant fellows, after weeks of hard marching and hard 

fighting on short rations, was not only extraordinary, but irresistible.  Their 

impetuosity carried them too far and the charge being very much prolonged, their 

horses, already jaded by hard marching failed under it.  The enemy perceiving this, 

were turning upon them with fresh horses. (Emphasis added).520 

 

Stuart moved his division to the Army of Northern Virginia’s left flank in a position to 

strike the Union army’s rear if the opportunity presented itself.  His brigades were engaged with 

Union forces from around 1300 to 1530 on the Union right.  This was coincident with Pickett’s 

charge that was occurring on the Union front.  That attack commenced at 1400.  During that 

night, Lee started moving his army west to prepare for his withdrawal.  Fitz Lee’s brigade was 

sent to Cashtown, about ten miles west, to protect the Army of Northern Virginia’s wagons.  

 
519 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
520 Ibid. 
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Stuart’s horses had been over marched, had gone nights without sleep, days without feed 

and miles without proper shoes.  He mentioned stopping to feed his horses only on the 22nd and 

the 26th when they could graze.  On the 29th, Stuart wrote “Here, for the first time since Rector’s 

Crossroads, (22 June) we obtained a full supply of forage.”  His lack of wagons once again hurt 

him as it took most of the night to move and distribute it.  This would be their sixth day without 

food, other than what grass they could crop.  Stuart had fed his horses three times since he left 

Brandy Station on the 16 June, only one feed every four or five days.  Certainly, they cropped 

grass when they could, but previous sections have shown how long it would take for a horse to 

graze its nutrition on just grass.  While they probably obtained some calories every day, in the 

larger sense they were starved.  At least some of Stuart’s horses had been without sleep for six 

nights.  Stuart’s division had fought a series of skirmishes at Thoroughfare Gap, Fairfax Court 

House, Rockville, and Carlisle.  He was engaged in three battles, Westminster, Hanover and 

Hunterstown.  Combat for the horses, understanding Stuart’s preference for the mounted charge, 

on starving, sleep deprived horses had to be overwhelmingly taxing for them. 

Just considering the need for shoes, recall that Stuart had written this regarding one of his 

brigades on 19 June, just the fifth day of his march towards Gettysburg, “This attack was met in 

the most determined manner by these two brigades, which rough roads had already decimated for 

want of adequate shoeing facilities.” In the normal process of keeping up with the need for 

maintaining its horses’ shoes, a cavalry unit would shoe about twenty-twenty five percent of its 

horses each week.  This would allow all shoes to be changed within the prescribed four weeks.  

Stuart made the comment about the “want of shoeing facilities” on 19 June.  2 July was fully two 

weeks later.  At least half his horses, in the best case, were now overdue to have their shoes 
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changed.  More significantly, his horses had marched a minimum of two hundred and thirty 

miles since they left the vicinity of Brandy Station.  They had at least that far to return.  Recall 

that Devereaux described that when a command is marching one hundred and fifty miles or more 

each week over an extended period, it was necessary to re-shoe six to seven percent of the unit’s 

horses each day, that is fully forty to fifty percent of the unit’s horses each week.  Every horse in 

Stuart’s command needed to be reshod at this point and yet he makes no mention of it nor did he 

bring with him any provision to accomplish the task.  And the campaign was only half over. 

Day 20 – 4 July 

Stuart writes that he received written instructions from Lee.  The army’s retreat was to 

begin at nightfall, moving back towards the Potomac River.  (Sunset was at 1943, darkness 

would fall thirty minutes later, at around 2015).  The weather was rainy according to Stuart.  Fitz 

Lee was ordered to Cashtown to cover the army’s wagon trains that were assembled there.  

Stuart organized his brigades to hold the key passes through the mountains and to cover the 

movement of the Confederate army against harassing attacks from Union cavalry.521   

Day 21 – 5 July 

Stuart noted that he had to halt on account of darkness and just at dawn, he entered 

Emmitsburg, PA.  He noted that he paused for a short time to “procure some rations,” but does 

not mention feed for the horses.  Stuart resumed his march towards Frederick, MD.  Here, he 

does note that “Here, I halted the column to feed, as the horses were much fatigued and 

famished.  The column, after an hour’s halt, continued.”522  An hour is an impossibly short time 

 
521 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
522 Ibid. 
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to gather and distribute feed for the horses, let alone provide them time to eat.  If they could 

graze, it was shown earlier that this would be too short a time for them to graze enough nutrition. 

Day 22 – 6 July 

Stuart writes that he set out again about daylight, 0600, heading toward Boonsborough.  

“I set out immediately, notwithstanding the march of a greater portion of both the previous 

nights.”  His cavalry was engaged in combat with Union cavalry in the vicinity of Hagerstown, 

Md.  “The enemy’s dismounted skirmishers fought from street to street and some time elapsed 

before the town was entirely cleared.”523  Stuart next turned to the town of Williamsport, about 

six miles away from Hagerstown.  With his division closed up at Hagerstown, Stuart moved to 

attack Union forces at Williamsport.  Unintentionally indicating the condition of his command, 

Stuart reported that Chambliss’s brigade, now numbering only a few hundred men, was pushed 

directly down the road after the enemy.  He notes that this engagement saved the wagon trains of 

Lee’s army from falling into Union hands.   

 Day 23 – 7 July 

 Stuart reported that he proceeded to Downsville, but he does not note any specific 

activity other than a linkup with a portion of an infantry brigade, sent to him by Longstreet.  This 

day would seem to have offered an opportunity to provide for the horses, but Stuart makes no 

mention of any activities such as feeding or shoeing his horses. 

 Day 24 – 8 July 

 An “animated fight ensued, primarily on foot, the ground being entirely too soft from 

recent rains to operate successfully with cavalry.”  Once again, Stuart notes “that our 

 
523 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 



282 

 

 

ammunition, by this protracted engagement, was nearly exhausted.”524  The lack of Confederate 

resupply as they moved south and Stuart’s decision to not bring his wagons continued to plague 

his operations. 

 Day 25 – 9 July 

 “My command kept the position in front of Funkstown assigned to it the night before.”525  

Again, there is no mention of any activity to care for the horses.  A safe assumption would be 

that the horses during these few days could graze some grass, but Stuart does not indicate that it 

occurred in a dedicated fashion. 

 Day 26 – 10 July 

 Stuart writes, “The enemy advanced on the 10th on the Boonsborough road and our 

cavalry was engaged nearly all day.”526  With his attached infantry covering Funkstown, Stuart 

placed dismounted cavalry on each flank.  He does not write if his cavalry fought dismounted 

because of the mud previously mentioned or if he was beginning to transition to dragoon style 

tactics.  He noted that his position at Funkstown could be easily flanked.  To avoid that, he 

withdrew his forces that night to cross Antietam Creek. 

 Day 27 11 July 

 “July 11 was not characterized by any general engagement.”527  Again, there is no 

mention of any actions taken to feed or care for his horses.  It is certain that the starving horses 

would take any opportunity offered to graze whatever grass was in reach, but there is no 

 
524 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
525 Ibid. 
526 Ibid. 
527 Ibid. 
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discussion of working to reduce the backlog of the overdue replacement of horseshoes or other 

care for the horses, for example. 

 Day 28 12 July 

 Stuart noted that he massed on the left side of the main body of Lee’s army.  While not 

specifically mentioned, this is an indication that he had linked up with the main body of the 

Army of Northern Virginia.  This is confirmed to some degree by his comment that “the infantry 

having already had time to entrench themselves, it was no longer desirable to defer the enemy’s 

attack.”   

 Day 29 – 13 July 

 Stuart’s actions confirm that he was reestablished with Lee’s main body.  He used his 

cavalry to reconnoiter the left.  “Cavalry pickets were extended beyond the railroad leading to 

Chambersburg and everything put in readiness to resist the enemy’s attack.”  Skirmishing 

continued at intervals.  During the “unusually rainy” night of the 13th, Stuart’s troops occupied 

the infantry trenches as those troops moved to cross the Potomac River.   

 Day 30 - 14 July 

 Fitz Lee moved after daylight to the ford to cross the river.  There was confusion in the 

crossing when General AP Hill’s troops mistook Union cavalry for some of Stuart’s.  An 

engagement ensued, with the Union cavalry withdrawing. 

 Day 31 – 15 July 

Stuart learned of a Union cavalry force that was between Shepherdstown and Leetown 

and he “determined at once to attack him.”  He writes that he made dispositions, accordingly, 

concentrating cavalry in his front for an attack the next day. 
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Day 32 – 16 July 

Fitz Lee moved down the turnpike towards Shepherdstown, supported by Chambliss.  

Recall that the turnpikes were paved, the hard pavement of which would accelerate the wear of 

his horses’ shoes.  This attack drove the Union cavalry back towards Shepherdstown.  “The 

ground was not practical for cavalry; the main body was dismounted and advanced in line of 

battle.”528 

Day 33 – 17 July through Day 39 – 25 July 

Stuart continued to conduct similar operations.  He reported “desultory skirmishing was 

kept up on that front for several days with the enemy.”529  He does not mention any attempts on 

his part to care for his horses.  During this period, he moved about ninety miles south from the 

vicinity of Hedgesville to the vicinity of the Brandy Station battlefield arriving there on 25 July. 

In his Operation Report’s concluding comments, Stuart makes some shocking admissions 

related to his horses.  “In Fauquier, the rough character of the roads and lack of facilities for 

shoeing, added to the casualties of every day’s battle and constant wear and tear on man and 

horse, reduced the command very much in numbers.  In this way, some regiments were reduced 

to less than one hundred men; yet, when my command arrived in Gettysburg, it took its place in 

line of battle with a stoutness of heart and firmness of tread impressing one with the confidence 

of victory which was astounding, considering the hardness of the march lately endured.”530 

(Emphasis added).  This is how they arrived in Gettysburg.  Consider how much worse they were 

when he returned to Virginia.  Consider the import of this statement.  A Confederate Cavalry 

 
528 Stuart, Report of Major General JEB Stuart, Battle of Gettysburg. 
529 Ibid. 
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regiment was somewhat smaller than its Union counterpart with ten eighty-man companies 

compared to the Union’s ten one hundred -man companies.  At full strength, one of Stuart’s 

regiments would have had eight hundred cavalrymen.  Here, he notes that some regiments were 

weakened by over 80% and that was before the battle.  This decimation of his command was 

caused not by combat casualties but by the wear and tear he caused his horses to endure. 

Stuart may have been a bold and courageous leader, but a different picture emerges when 

he is considered in the context of his horses.  If he tried to prepare them for a long campaign that 

included a march of hundreds of miles, he failed completely.  On just the third day of his march, 

he noted the weakness of his horses due to lack of food.  Regarding Fitz Lee’s brigade, Stuart 

wrote, “The brigade, moving to Aldie, being much worn and the horses having had very little 

food, was halted near Dover to close up and pickets sent forward to the Aldie Gap.”  His decision 

to not bring any wagons resulted in critical ammunition shortages previously mentioned but it 

also removed any capability to gather feed and forage and bring it to his horses.  Recall his 

comment “Here, for the first time since leaving Rector’s Cross-Roads (22 June), we obtained a 

full supply of forage, but the delay and difficulty of procuring it kept many of the men up all 

night.”  Moving bulky hay and sacks of grain without wagons and distributing it to his horses 

took all night.  On just the fifth day of the march, Stuart noted the damage being done by a lack 

of shoeing facilities, a lack caused by his own decision to not bring them. “This attack was met 

in the most determined manner by these two brigades, which rough roads had already decimated 

for want of adequate shoeing facilities.”  His entire force would have to be reshod upon return to 

Virginia.  Recovery would take months of rest and extra rations for the horses, neither of which 

was available.  Large numbers of replacement horses, as shown earlier, were not available.   



286 

 

 

Stuart does not specifically address his horses’ backs.  Long days and nights under 

saddle, probably with wet blankets from sweat and rain, had to have had a bad effect.  Stuart’s 

report has no mention of grooming the horses.  There is not mention of halting a march to adjust 

saddles or any effort to dry wet saddle blankets.  Mentioned earlier is Isaac Baker, a Confederate 

cavalryman in A.P Hill’s 3rd Corps of the Army of Northern Virginia who wrote:  

Our horses’ backs were raw with ulcers one and two inches deep and full of 

maggots. The green flies had put up a big job on us, our blankets were full 

of maggots and rotten, our saddles had from a pint to a quart of maggots in 

them and we had to run them out with hot water and soap, and it was months 

before the horse’s backs were cured.531 

 

Add in the effects of sleep deprivation and exhaustion and one can readily see that, 

whatever condition the horses were in before they left for Gettysburg, they were in significantly 

worse condition when they returned.  Recall the previous discussion of the restricted feed 

experiment with Shetland ponies.  The second group was fed amounts that gradually reduced 

throughout the experiment period, from an initial one hundred percent of recommended energy 

and protein requirements to eighty percent and then to seventy percent for about one month.  

Feed restriction for four months led to body mass losses of about twenty percent, close to the 

reported threshold of twenty-five to fifty percent when death from starvation occurs.532  

Assuming this to be like what happened to Stuart’s starving animals, a one-thousand-pound 

horse would have lost two hundred pounds and been close to the brink of death from starvation.  

A previous discussion addressed the challenge of bringing horse in this condition back to full 

health.  Once a horse has been malnourished or starved, its recovery requires special diet and 

 
531 Keith Miller, Bravery and Sacrifice Weren’t Exclusive to the Two-Legged Soldier, Civil War Times, 

February 2006, https://www.historynet.com/southern-horse.html, accessed 18 September 2020. 
532 Lea Brinkmann, Martina Gerken, Alexander Rick, 830. 
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care.  Starved horses can safely gain only one half to one pound of body weight per day.  A one-

thousand-pound horse that has lost twenty percent of its body weight will require over six 

months to fully recover on this schedule.  Additionally, the horse will require 16,000-24,000 

calories for each two and a quarter pounds of weight gain.533  Lee was incapable of providing 

food and forage adequate to reach those numbers.  He wrote, in August 1863, just a month after 

returning from Gettysburg, “Some days we get a pound of corn per horse, and some days more, 

some none.  Our limit is five per day per horse.”534  At the maximum rate of five pounds per day, 

the best Lee could do was to provide seventy-five hundred calories per day.  There was no 

chance for his horses to recover.  Death from starvation, disease or exhaustion were the 

inevitable consequences. 

I believe strongly that JEB Stuart single-handedly destroyed the cavalry of the Army of 

Northern Virginia during the Gettysburg campaign by exhausting and starving his horses.  While 

still able to perform defensive operations in actions like Yellow Tavern and Trevilian Station, the 

Confederate cavalry never again mounted a large-scale offensive operation successfully.  

Consideration of Stuart’s Gettysburg operations in the context of his horses offers a completely 

new perspective on his already controversial actions and decisions.  Lee took an enormous 

gamble with his Gettysburg operation; it was all or nothing.  The Confederacy would win there, 

or Lee would die trying, killing, and disabling his horses in the process.  The Confederacy did 

not win, and Stuart had accomplished the second part.  His horses died and were disabled in huge 

numbers, effectively destroying his division.  When considered in the context of a near complete 

 
533 Ivey and Strickland.  
534 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies Letter, 

Lee to Jefferson Davis, August 24, 1863, https://ehistory.osu.edu/books/official records, Serial 049, 664. 
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inability to recover due to a lack of feed and fodder and replacement horses, the damage inflicted 

on the cavalry of the Army of Northern Virginia was catastrophic and irreparable.  Stuart’s ride 

becomes even more controversial than it already is. 

Stuart’s Gettysburg mission was a classic cavalry task, to screen the movements of a 

force in motion.  Another type of cavalry operation is the raid.  A raid is an operation to 

temporarily seize an area to secure information, confuse an adversary, capture personnel or 

equipment, or to destroy a capability.535  The key distinction is that it is intended to be a 

temporary occupation of enemy territory.  Lee’s Gettysburg operation, considered at the macro 

level, was a raid.  There was no intent for a permanent occupation of Pennsylvania.  Perhaps the 

most famous cavalry raid of the Civil War was Union cavalryman Benjamin Henry Grierson’s 

raid from La Grange, Tennessee to Baton Rouge in the Spring of 1863.  Grierson’s raid covered 

about four hundred miles and he was on the march from 17 April to 2 May, just sixteen days.  He 

covered an average of twenty-five miles per day.  A quick comparison of his operation with 

Stuart’s sheds more light on Stuart’s Gettysburg movements. 

Grant sent Grierson on his raid as part of his overall Vicksburg campaign.  Grierson was 

to depart La Grange and make a raid through central Mississippi to destroy the railroad between 

Columbus and Macon. Subsequent to that, he would break the same line again at Okalona and 

Tupelo and then the New Orleans and Jackson Railroad, finally recovering into Union lines at 

Baton Rouge.  Grant wrote that the raid was of great importance for it attracted the attention of 

the enemy away from his movements in the Vicksburg vicinity.536 

 
535 US Department of Defense, Joint Pub 1-02, Dictionary of Military and Associated Terms. 
536 Grant, 257. 
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D. Alexander Brown’s Grierson’s Raid is an essential text for anyone wanting to 

understand the execution of a Civil War cavalry raid.537  Brown discusses an indication of the 

Union Civil War cavalryman’s learning:  lighten the load on the horse.  Brown wrote: 

The men riding with Grierson’s brigade in April 1863 had long ago learned what 

was necessary for existence and what was not.  Such excess baggage as armored 

vests, extra lariats and picket pins had been conveniently lost and the standard pair 

of blankets had given way to a single one, with two men sleeping together.  They 

had learned the fine art of packing a horse so lightly that the carbine was the 

heaviest part of the load.538 

 

Again, Union cavalry showed itself to be able to learn, adapt and improve during the course of 

the war.  Grierson had about 1,700 troopers available for his raid, about half the strength of his 

full brigade.  The brigade consisted of three regiments, the Sixth Illinois, the Seventh Illinois, 

and the Second Iowa.  They departed on Friday, 17 April 1863. 

Brown writes that after the end of the first day’s “regulation march of thirty miles,” the 

brigade camped together.  This is the distance Halleck prescribed in his manual and gives a first 

indication that Grierson’s ride might be different than Stuart’s.  Grierson, like Stuart, brought no 

wagons and just two pieces of artillery so the contrast in the conduct of the raids is stark.   

Grierson posted his flank security around 0700 on the 18th, but Brown notes that the “sun 

was well above the eastern hills when the march commands were given.”539  Recall Boniface’s 

description of the normal march procedure:   

Typically, cavalry did not start exceptionally early in the day.  If grazing was part 

of the feeding strategy for the horses, as they typically fed best in the morning, 

horses were provided time to do so.  The sleep horses require was mentioned earlier.  

Boniface offered that they also slept best between midnight and dawn.  Too early a 

start disrupted this sleep pattern and could move the horse towards sleep 

deprivation. 

 
537 D. Alexander Brown, Grierson’s Raid, (Urbana:  University of Illinois Press, 1954). 
538 Ibid., 18. 
539 Ibid., 21. 
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Brown describes how, on this first day, the regiments alternated the walk and the trot, 

done to relieve both the horses and the men of the same repetitive motions and the fatigue of the 

associated muscles.  “The trots were short ones, and the squad leaders were soon shouting 

“Walk, March.”  Later, he writes, “As soon as the horses were unsaddled and picketed…”540  

Removing saddles to relieve the horses’ backs and picketing them on their forty-foot ropes so 

they could graze.  Care was being taken of their animals. 

Day Three – April 19. 

Grierson’s brigade moved from New Albany to Pontotoc, Mississippi, a distance of about 

twenty miles.  Grierson’s men left with three days cooked rations.  Without wagons, he brought 

no feed for the horses or the ability to reshoe them.  The intended short duration of the raid made 

the decision more practical than Stuart’s but Grierson had left La Grange with a special report, 

one that showed the locations of well-stocked plantations and the location of hidden livestock 

herds.541  His plan was to subsist man and horse from the farms and plantations along his route. 

Day 4 – April 20. 

 Lalicki describes the kickoff of this day:   

Shortly after 0200, buglers blew the reveille call in Grierson’s camp.  Within 

moments, one thousand, seven hundred men were in motion, rolling and packing 

bedding, combing the ground for firewood, feeding horses and making 

breakfast.”542 

 

Lalicki describes a disciplined Union cavalry unit adhering to established procedures and 

practices.  Grierson conducted an inspection of his command.  Sick soldiers were sent to the rear.  

 
540 D. Alexander Brown, 32. 
541 Tom Lalicki, Grierson’s Raid, (New York:  Farrar Straus Giroux, 2004), 42. 
542 Lalicki, 47. 
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Grierson wrote in his autobiography, “A close inspection of regiments was to be made with a 

view of selecting there from all men and horses any way disabled or not fit for further hard 

marching.”  After the inspection, the sick men and horses were sent back north and Grierson 

marched his command from Pontotoc to Houston, a march of about twenty-five miles. 

Day 5 – April 21. 

 Grierson convened a meeting of his commanders and reminded them that the object of 

their raid, the Vicksburg railroad, was still one hundred miles south.  Grierson decided to use one 

of his regiments to confuse the Confederate cavalry forces now searching for him.  Grierson 

decided on employing the 2nd Iowa Cavalry for the task.  The reason for this choice is interesting.  

Grierson wrote that his horses, on account of the hard and constant work they had been 

performing “were not in my judgment as suitable as those of the Seventh Illinois Cavalry.”543  

Grierson shows a clear focus on the condition of the horses as the deciding factor for choosing a 

unit to perform a task, rather than the unit’s commander. 

 Having sent his sick men and horses to the rear, Grierson’s march on this day, from 

Houston to Starkville, covered about forty miles.  Grierson maintained a normal march 

procedure.  On this day, he noted a stop for the noon meal.  Lalicki describes a brief engagement 

with Confederate pursuers.  “Hatch’s Iowans dismounted immediately.  Horse-holders, every 

fourth man, took charge of the animals and moved them to cover.  The rest of the command took 

cover and fired at the Confederates.”544  This short paragraph perfectly describes the Union 

adoption and implementation of dragoon tactics.  There was no headlong charge with sabers.  

The troopers dismounted, moved their horses to safety and then fought on the ground. 

 
543 Brown, 63. 
544 Lalicki, 82. 
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Day 6 – April 22 

 Grierson’s column marched from Starkville to Louisville, MS, about thirty miles.  Lalicki 

quotes the local newspaper report.  “At Starkville, they robbed the inhabitants of horses and 

mules.” 545 Grierson seems intent on ensuring his troopers have fresh mounts and to deprive the 

Confederate soldiers of them.   

Day 7 – April 23 

 Grierson marched from Louisville to Philadelphia, MS, about thirty miles.  Lalicki notes 

the success of Grierson’s “Butternut Guerillas,” Union troops wearing civilian clothing and 

operating as scouts.  A Sergeant Surby led these men.  He realized it was quite easy to gain 

critical intelligence from the residents.  Surby’s men passed themselves off as Confederate 

scouts, tasked to track the movements of Grierson’s column.  “We obtained their confidence and 

was told where they had concealed their fine animals.”546  A Sergeant Pierce noted that they had 

accumulated six hundred horses and mules and that two hundred escaped slaves had joined their 

column.  They were tasked to care for the herd.547  Rather than shedding worn horses, Grierson 

was actually gathering healthy ones and removing them from the reach of the enemy. 

Day 8 – April 24 

 Grierson marched from Philadelphia to Newton Station to destroy the Vicksburg 

Railroad, a ride of about thirty-five miles.  After destroying track and telegraph lines and burning 

supply warehouses, Grierson’s mission was complete.  He now needed to move back towards 

Union lines.  He began by moving that afternoon eight miles south to Garlandsville. 

 
545 Ibid., 71. 
546 Ibid., 83. 
547 Ibid., 89. 
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Day 9 – April 25 

 Grierson marched from Garlandsville to Raleigh, Mississippi.  Grierson reported that 

“Pickets and scouts were sent out, of course and over at the plantation’s stables a farrier detail 

was hard at work shoeing horses.”  Nine days out and Grierson was shoeing horses.548  Brown 

notes that Grierson’s horses were beginning to run down.  Grierson spent the entire day of the 

25th scouring the local countryside for fresh horses.  “After leaving the plantation, the column 

moved at a very slow rate of march.  Halts were frequent and the horses were trotted only when 

necessary to relieve fatigued muscles.”549 

Day 10 – April 26 

 Another long march, approximately thirty-five miles, from Raleigh to Westville. Here, 

Brown notes the role of Sergeant William Pollard, Grierson’s commissary sergeant.  It was 

Pollard’s job to ride with the scouts and forage for food for both the men and the horses.  Pollard 

noted to Grierson that as they moved into this part of Mississippi, the farms and likewise the 

foraging, were poor.   

Day 11 – April 27 

 They marched from Westville to Hazelhurst, a distance of about thirty miles.  Grierson 

spent nearly eight hours crossing the Pearl River on a single ferry boat.  He destroyed a train in 

the station at Hazelhurst.  Grierson noted that “The little railroad town had provided food for the 

entire brigade, as well as hay and grain for the horses.”550 

Day 12 April 28 

 
548 Brown, 119. 
549 Brown, 121. 
550 Ibid., 157. 
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 Another thirty-mile ride, from Hazelhurst to Union Church.  Even while deep in enemy 

territory, Grierson noted that “horses were unsaddled and mules unpacked, the usual feeding 

details went into action.”551  Despite an urgent tactical situation, Grierson prioritized the care of 

his animals.  Grierson’s men were involved in a skirmish with Confederate cavalry.  Grierson’s 

men drove them back the two miles to Union Church and then continued the pursuit for another 

three miles. 

Day 13 – April 29 

 Grierson moved from Union Church to Brookhaven.  General Pemberton, in command at 

Vicksburg, ordered a mounted infantry unit to move from Jackson via train to begin the pursuit 

of Grierson. 

Day 14 – April 30 

 Grierson’s men marched from Brookhaven to Summit, about twenty-four miles.  

Grierson noted that he fed his horses with corn from a plantation.  At this point, pursuing 

Confederate cavalry was approaching Brookhaven, Grierson reported that he marched “quietly 

and leisurely into Summit.”552 

Day 15 – May 1 

 Grierson noted that of the nine hundred men in his two Illinois regiments, only one had 

been killed.  Perhaps noting it was an ill omen.  He was engaged with pursuing Confederate 

cavalry and fought the first real battle of the raid.  Able to break contact, Grierson conducted a 

long night march to elude the Confederate cavalry. 

Day 16 – May 2 

 
551 Ibid., 162. 
552 Brown, 183. 
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 Grierson continued the night march until he ordered a halt at a plantation six miles 

outside of Baton Rouge.  He recounts an amusing story.  His orderly, completely exhausted, was 

asleep in the saddle.  The horse continued down the road.  Grierson wrote “His first moment of 

wakefulness came on a rough challenge from a Union private performing picket duty along the 

Baton Rouge outer defense line.553 

Grierson summed up his raid in his Operations Report:   

We marched over six hundred miles in less than sixteen days.  The last twenty-eight 

hours, we marched seventy-six miles, had four engagements with the enemy, forded 

the Comite River.  During this time, the horses were without food or rest.554 

 

The only time mentioned by Grierson where the animals went without food or sleep was the last 

twenty-eight hours.  He continued his report:  

We killed and wounded about one hundred of the enemy, captured and paroled over 

five hundred prisoners, destroyed between fifty and sixty miles of railroad and 

telegraph and other army stores and government property.  We also captured over 

one thousand horses and mules. 

 

His loss totaled three killed, seven wounded, and five left on the route sick.  He had nine 

men missing.555  How incredibly different than Stuart.  Grierson, by controlling the distances and 

rates of march, care of his horses’ feet and backs, and ensuring they had food and rest, completed 

a march of over twice as far in less than half the time and marched into Baton Rouge as a combat 

capable unit with more horses than they left with.  Stuart, with his “ride around the Yankee 

army” added about eighty miles to his ride compared to if he had stayed with the main body of 

Lee’s army, screening their movements – three days of hard riding for exhausted, starving 

 
553 Ibid., 216. 
554 Brown, 219. 
555 Lalicki, 174. 
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horses.  The pressure to get back on schedule and join Lee in time to be relevant caused him to 

overmarch his animals, neglect their care and feeding and deprive them of the critical rest they 

needed.  Stuart may have been able to push his horses beyond the prescribed limits had they been 

healthy when he left.  They were not, they were starving when he left.  Many had bad shoes.  

Many probably had bad backs from the ill-fitting saddles Lee complained about.  Rather than 

nursing these horses, trying to husband their strength, Stuart pushed them to the point of 

starvation and exhaustion.  The result, he failed in his mission to provide Lee with early warning.  

He rendered useless probably thousands of horses through starvation and exhaustion, horses he 

had no way to replace.  Recall his report, full of bluster and ignoring the actual condition of his 

command:   

Some regiments were reduced to less than one hundred men; yet, when my 

command arrived in Gettysburg, it took its place in line of battle with a stoutness 

of heart and firmness of tread impressing one with the confidence of victory which 

was astounding, considering the hardness of the march lately endured. 

 

As described earlier, at full strength, one of Stuart’s regiments would have had eight 

hundred cavalrymen.  Here he notes that some regiments were weakened by over eighty percent.  

By destroying his horses, Stuart effectively disabled his division more thoroughly than the Union 

army did.  Consideration of his operation through the context of the health and fitness of his 

division’s horses provides new and compelling insights.  These insights show that Stuart’s ride 

was not a glorious adventure but the sad, slow destruction of his horses and Lee’s capability to 

conduct cavalry operations.  This was something impossible for the Army of Northern Virginia 

to recover from, considering their lack of new horses and food for the ones on hand.  When 

compared to Grierson, we see that this did not have to be the case.  Successful operations that 

were conducted with the care of the animals built in could be conducted.  Many excellent 
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historians have questioned whether Stuart’s ride was a military mistake.  Did he fail Lee by not 

coordinating and communicating better with Lee and the main body of the army?  Perhaps the 

better question, considered in the context of his horses, was whether the better tactical decision 

for Stuart was to move from Upperville, into the Shenandoah Valley and link up with the main 

body.  Stuart wrote that he declined to do this because of the extra distance that riding south of 

Union forces would require, but then he added at least eighty extra miles to his march with his 

chosen route.  His choices were to move with the main body of Lee’s army, slowly or ride more 

than eighty extra miles of exhausting all night rides on little or no feed and forage.   

Were Stuart’s actions worth it?  Stuart justified his march to Carlisle by writing that he 

saw Carlisle as the most likely place for him to regain communication with the main body of 

Lee’s army:   

Besides, as a place for rationing my command, now entirely out, I believed it 

desirable.  The cavalry suffered much in this march, day, and night, from loss of 

sleep and the horses from fatigue and while in Fairfax, (Stuart is probably referring 

to the county of Fairfax and not his short stay at Fairfax Courthouse) for want of 

forage, not even grass being attainable.556 

 

For this cost, Stuart claimed the fruits of his ride to be “serious loss to the Union army in 

men and materiel, that he spread terror and consternation, drew the Union cavalry from its 

aggressive attitude toward our flank to the defense of its own communications, now at my 

mercy.”  He added, “The entire (Union) Sixth Corps was sent to intercept me at Westminster, 

arriving there the morning I left, which in the result prevented its participation in the first two 

days’ fight at Gettysburg.”557  In much of this, Stuart is simply wrong.  Coddington relates that, 

contrary to Stuart’s report, Meade was not panicked, his focus was on Lee’s army and it never 

 
556 Stuart, Gettysburg Operation Report. 
557 Ibid. 
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wavered.  Cutting Meade’s supply lines was a meaningless action.  As the Union army moved 

north, Meade executed a planned shift of his supply base from Frederick to Westminster, 

Maryland, where he had access to a railroad that connected with Baltimore.  The railroads 

between Washington and Baltimore remained intact.  Meade ordered the Sixth Corps to guard 

his right flank against Lee, not to attack Stuart.  The Sixth Corps arrived in Gettysburg late on 2 

Jul, not on 3 Jul.  Sixth Corps divisions fought in the Wheatfield and on Round Top.558 

Perhaps the comments of Union General Henry Hunt sum Stuart’s operation up the best.  

“It is a good lesson on cavalry raids around armies, a thing easily done but of no particular 

use.”559  With this result, in the context of his horses and his potential for future operations, 

Stuart’s Gettysburg actions must be considered a massive failure.  Perhaps it was a risk worth 

taking but when the destruction of his irreplaceable horses is also considered, his actions must be 

considered disastrous for the Army of Northern Virginia. 

What were the consequences of Stuart’s decisions on Lee’s army?  Lee could not replace 

his losses in horses.  As early as April 1863 Lee had written, “The destruction of horses in the 

army is so great that I fear it will be impossible to supply our wants.  There are not enough in the 

country.”560   Neither could Lee subsist the horses he had when he returned to Virginia.  Recall 

his letter to Jefferson Davis in November 1863:   

The country which we will have to pass is barren.  We have no forage on hand and 

little prospect of getting any from Richmond.  I fear our horses will die in great 

numbers and I do not know how they will survive a two- or three-days march 

without food.561   

 

 
558 Coddington, 204 
559 Letter, H.J. Hunt to Long, August 14, 1885, A.L. Long Papers, University of North Carolina. 
560 War of the Rebellion, Official Records of the Civil War, Series 1, v. XXV, part 2, 739-741. 
561 Letter, Lee to Jefferson Davis, November 12, 1863. https://ehistory.osu.edu/books/official-records, Serial 07, 

page /0839, accessed 23 October 2020. 
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What were the battlefield effects of Stuart’s destruction of his horses during the 

Gettysburg Campaign?  There can’t be a definitive answer, but Lee wrote to Davis in September 

1863 that “The enemy’s cavalry so greatly outnumbers ours and is generally accompanied by so 

large a force of infantry in its operations, that it must always force ours back.”562  Grant writes in 

his memoir that on 7 May 1864, “Sheridan and his cavalry had a fight with the rebel cavalry and 

routed them.”563  Union cavalry not only had come on a par with Confederate cavalry, they could 

now “rout” them on the battlefield.  This was less than a year after Stuart was able to fight the 

Union cavalry to a draw at Brandy Station.  Perhaps no better example of the ascendance of 

Union cavalry and the decline of the Confederate exists than this.   

Except this one.  Recall that one of the primary missions of the cavalry is reconnaissance, 

that is locating and gaining and maintaining contact with the enemy.  Grant wrote:  

Lee’s position was now so near Richmond, and the intervening swamp of the 

Chickahominy so great an obstacle to the movement of troops in the face of an 

enemy that I determined to make my next left flank move carry the Army of the 

Potomac south of the James River…. But the move had to be made, and I relied 

upon Lee’s not seeing my danger as I saw it.564   

 

Lee did not see the danger; he did not even see the move.  He wrote James Seddon on 10 June 

1864 “I will keep you advised as well as I can of the enemy’s movements and should he turn 

towards the river our cavalry under General Hampton will endeavor to protect the bridges and if 

unable to do so, will aid those charged with burning them.”565  Lee’s cavalry was now incapable 

of “gaining and maintaining contact with the enemy.”  Lee would advise the Confederate 

Secretary of war of Grant’s movements as “well as he can.”  Grant ordered Sheridan to take his 

 
562 Dowdey and Manarin, 555. 
563 Grant, 411. 
564 Ibid., 448. 
565 Dowdey and Manarin, 773. 
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cavalry to Charlottesville to break up the Virginia Central Railroad, previously mentioned.  This 

movement, timed to coincide with Grant’s move from Lee’s front, was intended, least in part, to 

distract Lee and his remaining cavalry from Grant.  The deception was wildly successful.  

Sheridan’s movement precipitated the largest all-cavalry battle of the war, the 11 June battle of 

Trevilian Station.  Sheridan occupied Trevilian Station and began to break up the Virginia 

Central Railroad.  The next day, Sheridan attempted to dislodge Hampton’s cavalrymen who had 

established a strong defensive position, much like Buford did at Gettysburg.  Sheridan was 

unable to break this line and withdrew.  Lee wrote to Seddon on that day, 11 June:  

A dispatch just received from Major General Hampton states that he defeated the 

enemy’s cavalry near Trevilian Station with heavy loss, capturing five hundred 

prisoners, besides the wounded.  The enemy retreated in confusion.566 

 

Interestingly, Grant makes absolutely no mention of this action in his Personal Memoirs; the 

action was obviously more significant to Lee than Grant.  The second part of Lee’s letter to 

Seddon is illuminating.  “At daybreak, this morning it was discovered that the army of General 

Grant had left our front.  Our skirmishers were advanced between one and two miles but failing 

to discover the enemy were withdrawn.”  Skirmishers.  Not cavalry.  Skirmishers were 

infantrymen performing the reconnaissance role that was the central task of the cavalry. 

Grant’s army commenced crossing the James River on the 12th.  “A pontoon bridge was 

speedily thrown across over which the remainder of the army soon crossed and was pushed out a 

mile or two.”  By the morning of the 13th, Warren followed the cavalry and had his entire corps 

over. Hancock followed Warren, Burnside took the road to Jones’s bridge, followed by 

Wright.”567  On 14 June, Lee wrote to Davis “I think the enemy must be preparing to move south 

 
566 Dowdey and Manarin, 776. 
567 Grant, 451. 
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of the James River.”  And later, “I cannot learn positively that more than a small part of his army 

has crossed the Chickahominy.”568  Grant’s entire army was on the move and Lee did not know 

where it was, and they were only a few miles apart.  The ability of Lee’s cavalry to perform the 

primary task of reconnaissance had been crippled, not by Union army action but by an inability 

to feed their animals, to replace their losses, or to husband their resources during the Gettysburg 

Campaign.  On the afternoon of the 14th, Lee wrote to Davis “As far as I can judge, from the 

information I have received, General Grant has moved his army to the James River in the 

vicinity of Westover.”569  The destruction of Stuart’s cavalry horses and subsequently his 

division during Gettysburg had long term consequences.  They were unable to perform their 

primary mission.  The Commanding General of the Army of Northern Virginia’s assessment of 

Grant’s major movement with his entire army was reduced to “As far as I can judge.”  And as far 

as he could judge was literally a day late.  Where was his cavalry and why weren’t they 

performing reconnaissance for Lee’s army?  Destroyed during the Gettysburg Campaign. 

The role of the horse and their inclusion in the study of cavalry operations has been 

omitted far too often in Civil War histories.  I hope to, at least in part, address that omission and 

give voice to their part in Civil War cavalry operations.  A complete study of Civil War cavalry, 

or any cavalry, includes the troopers, the organizations, weapons, tactics and just as critically, the 

horses “upon which everything depend,” without which no cavalry could function and without 

which no Civil War history is complete.  

 
568 Ibid., 777. 
569 Dowdey and Manarin, 778. 
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My next discussion addresses the horses of the Civil War era artillery, how they were 

employed and their challenges.  Again, like the cavalry discussion, the artillery discussion is 

anchored in the Gettysburg Campaign. 
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CHAPTER 14 

 

 

THE ARTILLERY AT GETTYSBURG,  

MOVING TO THE BATTLEFIELD, OPERATIONS ON IT 

While cavalry was the eyes and ears of a Civil War army, the primary killer on the 

battlefield was artillery.  To fully understand the horses that participated in the Civil War, an 

understanding of Civil War artillery is essential.  Artillery was capable of inflicting casualties at 

horrific rates.  Because of that, it itself was a prime target on the battlefield. The table below 

details the number of Union artillery men and horses killed just during the three-day battle of 

Gettysburg.  Nearly eight hundred artillery horses were killed in just three days of battle.  Others, 

wounded and abandoned, are not included in this number. 

 

Table 50. Union Losses in the Artillery, Men and Horses570 

Organization 

Total Number 

of Guns 

Officers 

Killed Men Killed 

Horses 

Killed 

In the corps 212 5 57 565 

Artillery 

Reserve 108 2 41 316 

Total 320 7 98 881 

 

 

An understanding of Civil War artillery begins with knowing its organizations and 

missions.  Halleck offered that there were two main classifications of artillery.  The first is “siege 

artillery, or such as is employed in the attack and defense of places and second, field artillery, or 

such as is used in battle, or in the field-operations of an army.”571  All the artillery was horse-

 
570 Mark R. Gilmore, Artillery Employment at the Battle of Gettysburg, US Army Command and General Staff 

College, Fort Leavenworth, Ks, 1989. 
571 Halleck, 289. 
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drawn.  The siege artillery was employed from fixed positions, the field artillery was intended to 

be mobile.  The field artillery was further sub-divided into “horse artillery,” where all the men 

rode horses and served with the cavalry and “mounted artillery,” where the men not riding on the 

horses of the team walked.  It is the “mounted artillery” that we see as the predominant type at 

Gettysburg. 

Gibbons described that the principal object of Civil War artillery was:  

to sustain the troops in attack and defense; to facilitate their movements and oppose 

the enemy’s; to destroy the enemy’s forces as well as the obstacles which protect 

them; and to keep up the combat until an opportunity is offered for a decisive 

blow.572 

 

Halleck described artillery:  

as an arm of preparation, it serves, first, to protect the deploying of the other troops; 

second to disorganize the enemy's masses, and to facilitate the action of infantry 

and cavalry, by weakening the intended points of attack; third, to force an enemy 

to evacuate a position by overthrowing obstacles with which he has covered 

himself; fourth, to keep up the action till the other troops can be prepared to strike 

the decisive blow.573   

 

The 1864 Instruction for Field Artillery describes the field artillery tasks:  to attack and defend 

the works of temporary fortification; to destroy or demolish obstacles and means of cover, and 

thus prepare the way for the success other arms; to act upon the field of battle; to break an 

enemy’s line or prevent him from forming; to crush his masses; to dismount his batteries; to 

follow and support in a pursuit, and to cover and protect a retreat.574 

It is the range, weight of the round, the family of ammunition available and the mobility 

of the field artillery, provided by horses, that made it such a valuable battlefield weapon.  A 

 
572  Gibbons, 388. 
573  Halleck, 280. 
574 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 2. 

https://www.google.com/search?hl=en&sxsrf=ALeKk00weRyw2j59HSyIywVPGeUX64PVyQ:1607267971174&q=inauthor:%22William+Henry+French%22&tbm=bks
https://www.google.com/search?hl=en&sxsrf=ALeKk00weRyw2j59HSyIywVPGeUX64PVyQ:1607267971174&q=inauthor:%22William+Farquhar+Barry%22&tbm=bks
https://www.google.com/search?hl=en&sxsrf=ALeKk00weRyw2j59HSyIywVPGeUX64PVyQ:1607267971174&q=inauthor:%22Henry+Jackson+Hunt%22&tbm=bks


305 

 

 

quick introduction to artillery nomenclature is necessary before any full discussion can take 

place.  The cannon were known by the weight of their solid round iron shot.  Later, as the family 

of ammunition expanded to include other types of projectiles such as shell, case shot and 

canister, the same name continued to be used. The term “pounder” thus become descriptive of 

the size of the bore of the weapon and no longer reflected the actual weight of the round ball 

projectile.575  There were two basic types of artillery pieces, the rifle, and the howitzer.  The rifle, 

like its name implies, had rifling which imparted a stabilizing spin to the projectile.  These 

weapons had greater range and accuracy than the howitzer, whose barrel did not have grooving.  

Howitzers were used to typically throw shells and other hollow projectiles, although they could 

also fire solid shot projectiles.  The barrel of the howitzer was typically shorter than a rifle, 

producing less accuracy.  This was compensated for by the types of ammunition employed.  

Civil War artillery ammunition consisted of a mix of shells, canister, and solid shot.  Solid shot, 

as its name implies, was a solid iron ball, the diameter of which aligns with the bore of the 

weapon.  In the case of a 12 pounder, the bore diameter was 4.62 inches.  The diameter of the 

solid shot was slightly less than this to facilitate rapid loading.  Shells were hollow castings, cast 

in a single piece, that were filled with gunpowder.  Shells had a conical opening or “eye” used to 

load the shell with explosive and to insert a fuse.  Fuses had a prescribed burn rate allowing them 

to be used as a timing device.  The fuse was cut to the appropriate length corresponding with the 

projected time of flight required to reach the necessary range.  Upon reaching that range, the 

explosive within the shell bursts it into multiple fragments.  Spherical case shot was like a shell 

with the exception that, in addition to the powder, several musket balls were placed within the 

 
575 James C. Hazlett, Edwin Olmstead and M. Hume Parks, Field Artillery Weapons of the Civil War, Urbana:  

University of Illinois Press, 2004), 23. 
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shell to increase the number of projectiles upon bursting.  Canister was used to fire at masses of 

troops at close ranges.  It consisted of a tin cylinder with iron rivets, filled with balls packed in 

saw dust.  Upon firing, the tin cylinder separated, and the dozens of small balls continued 

downrange.  Grape shot was composed of small balls arranged round an upright pin attached to a 

plate of wood or iron.  Halleck related that the concave cast-iron plate was preferable, as it 

increased the range of the shot.  The balls were covered with canvas and bound with a mesh of 

strong twine which would be shed in flight.  This shot was used for the same purposes as the 

canister.  The ranges of the weapons varied to a degree based on the “charge” or the amount of 

powder used for the shot and the elevation of the muzzle.  The twelve-pounder firing shot had an 

effective range of between 325 and 1,680 yards.  Firing spherical case shot, the ranges were 

between 300 and 1,130 yards.  Shell varied between 300 and 1,300 yards.576 

The key components of a Civil War era field artillery piece included the gun carriage, the 

limber, and the caisson.  The carriage was the vehicle upon which the cannon was mounted for 

both movement and firing.577  A tongue was attached to the vehicle to which the horses were 

harnessed.  The team was harnessed in pairs which enabled more rapid movements and shortened 

the length of the overall vehicle.  The carriage was essentially a two-wheel trailer.  The carriage 

had a “gun trail” that rested upon the ground when the gun was in its firing position.  The end of 

the trail had a large metal ring used to connect the carriage to the limber for movement.  The limber 

was a second two-wheeled trailer.  When the gun was attached to the limber, the gun was moved 

by this four-wheeled vehicle.  On the limber, an ammunition box was mounted.  Recall that three 

riders rode the left-hand horse in each pair as well.   

 
576 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 44. 
577 Gibbons, 176. 
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Figure 68. Cannon with Limbers, Ready for Firing578 

 

The caisson was described by Gibbon as a “carefully closed carriage used to transport 

ammunition.”579  There was one standard caisson used for all types of cannon, with interior 

divisions tailored to each type of ammunition.  The caisson carried three ammunition boxes.  The 

limber carried the ammunition for immediate use as well as the necessary tools required to work 

and maintain the artillery piece.  The limber and caisson were paired with a limber and cannon to 

form one firing unit. 

 

 
578 Library of Congress Prints and Photographs Division Washington, D.C. 20540 USA 

http://hdl.loc.gov/loc.pnp/pprint.  Note the artillerymen mounted on the horses at the rear of the position. 
579 Gibbons, 188. 
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Figure 69. Civil War Limber and Caisson 

 

 

The basic organization for a Union Civil Artillery was the “battery.”  A regulation 

wartime full strength battery included a captain, who commanded the battery, four lieutenants, 

two staff sergeants, six sergeants, twelve corporals, six artificers, two buglers, fifty-two drivers 

and seventy cannoneers.  The “drivers” rode the left-hand horses in each team.  They were 

responsible for the other horse in the pair as well.  The image below depicts them in position, 

mounted on the left-hand horse in each pair.  Note the strain the horses are under. 

 

 
Figure 70. Union Cannoneers Mounted on the Left-Hand Horse in Each Pair580 

 

 

580 Frederick Remington, "Grimes Battery," Spanish American War.com, Accessed 7 December 2020. 
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Besides the horses for the guns, the battery was outfitted with two horses for the staff 

sergeants, six for the sergeants, six for the artificers, two for the buglers, eighty-four for the 

drivers, totaling one hundred and ten horses.  Besides guns, limbers and caissons, the battery was 

also assigned several other vehicles.  They included the battery wagon for supplies, the artificer’s 

wagon, and an ambulance.  With horses for these wagons and five horses for the officers, the 

battery would have the one hundred and twenty-five horses seen with the 10th Massachusetts.  

The battery carried in its limbers and caissons an initial supply of ammunition.  The table 

below shows the standard number for a battery. 

 

Table 51. Ammunition Carried by a Civil War Artillery Battery581 

Shot 504 

Spherical Case 504 

Shell 168 

Canister 168 

Total 1,344 

 

 

When this ammunition was exhausted, the battery’s caissons or perhaps the entire battery would 

leave the field and obtain a resupply of ammunition from the ammunition wagons in the supply 

column.  This process was described by Hunt, “It required but a few minutes, as the batteries, as 

fast as they were withdrawn from any point, were sent to the Artillery Reserve, replenished with 

ammunition, reorganized, returned to the rear of the lines and there awaited reassignment.” 

Understanding the need for strong, healthy horses for the artillery to be effective, great 

care was taken to ensure their health and fitness.  Each battery had a “stable guard” assigned, 

consisting of a non-commissioned officer (corporal or sergeant) and three enlisted men.  Each 

 
581 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 7 
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driver was responsible to groom his own horses, under the direction of the gun chief for the 

artillery piece that team was assigned to.  When in garrison, the horses in a team were placed in 

stalls according to their position in the battery so that the teams nearest the stable doors were the 

first out.  Grooming was primarily done at the picket rope.  In foul weather, a modified grooming 

was done in the horse’s stable.  The Instruction for Field Artillery emphasized gentle treatment 

of the horses.  Striking a horse was strictly forbidden.  “Docile, but bold horses, may be excited 

to retaliate upon those who abuse them, whereas persistent kindness has often reclaimed vicious 

ones.”582  Standards were adhered to:  

Each horse was inspected after grooming to ensure it was done correctly.  The chief 

of each piece inspects his horses successively, exacting that the rules laid down 

under the head of ‘Grooming’ shall have been strictly complied with; if not, the 

horse is to be taken back to the picket rope.583 

 

Stables were cleaned each day.  Soiled straw was removed, the rest of the straw was placed on 

racks to dry.  Each stall was swept, and the manger cleaned.  Oats and hay were fed after 

grooming.  The ration was consistent at the standard army rate of twelve pounds of grain and 

fourteen pounds of hay.  Each horse was allotted one hundred pounds of straw per month. 

At the afternoon “stable call,” the stable was cleaned again, with the now dry straw 

spread in each.  Clean straw was then placed on the old.  The procedure for placing the bedding 

was:   

Great care should be taken that bed not be in ridges, but soft and even, thickest part 

towards the head of the stall.  The feeding procedure was repeated.  Watering was 

normally done from troughs, although after hard exercise or during hot weather, 

buckets were used to limit the horse’s drinking. 

 

 
582 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 50. 
583 Ibid., 49. 
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Concern for the horses’ backs and shoulders was specifically called out in the Instruction.  “Sore 

backs and galled shoulders arise chiefly from neglect on the march.”   A soldier whose horse 

developed sores from poor care was made to walk until the horse healed.584 

The Artillery service, like the Cavalry, had specific metrics for the work horses could 

perform safely.  “A draught horse can draw 1,600 pounds for twenty-three miles a day, weight of 

the carriage included.  Artillery horses should not be required to draw more than seven hundred 

pounds each, including the weight of the carriage but excluding that of the cannoneers.”  For 

pace, the Instruction for Field Artillery states that a “horse travels the distance of four hundred 

yards at a walk, in four- and one-half minutes; at a trot, in two minutes; at a gallop in one 

minute.”  At the gallop, the horses were running at roughly a four-minute mile pace.  At a walk, 

the horses would therefore be travelling at a pace of roughly a twenty-minute mile or three miles 

an hour. (This makes sense considering many of the men of the artillery battery marched).  The 

trot was done at a little more than seven miles per hour while the gallop was roughly fifteen 

miles per hour.585  For soldiers, a march conducted in quick time was done at a rate of one 

hundred and ten steps per minute. This equals two hundred and fifty feet per minute, or roughly 

three miles per hour.586 

The Instruction for Field Artillery describes the labor of the march as “excessive” for the 

artillery horses compared to others in use by the army.  The use of horses to pull artillery 

vehicles was: 

destructive to harnessed horses, which cannot, like saddle horses, be relieved by 

being dismounted and led for a portion of each day’s march; neither can they graze 

 
584 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 50. 
585 Ibid., 47. 
586 Laidley, Brevet Major T. T. S, The Ordnance Manual for the Use of Officers of the United States Army (New 

York: J.J. Lippincott and Company, 1861) 455. 
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during short halts for rest.  Their marches are often longer than those of cavalry 

horses as they must make detours to head ravines and avoid other bad grounds 

which led horses can readily pass over.  In a country intersected by steep hills and 

ravines, teams must often be doubled, thus doubling their labor and consuming 

time, where cavalry finds no difficulty.587 

 

The Instruction goes on to describe standard daily marches as fifteen miles per day for 

the infantry, done in six hours (two- and one-half miles per hour), for cavalry seventeen miles 

per day also done in six hours (slightly less than three miles per hour) and for the artillery, 

sixteen miles per day but done in ten hours (just over a mile and a half an hour.  The artillery 

moved roughly the same distance covered for the infantry and cavalry each day but did it in one 

hundred fifty percent of the time).588  One can see the work required to move the artillery pieces 

and ammunition.  Gibbons suggests different distances could be travelled but his numbers seem 

more of a maximum effort:   

A draught-horse can draw one thousand eight hundred pounds twenty-three miles 

a day, weight of carriage included, on a good smooth road, and three thousand 

pounds on a paved road. At a trot, and on good roads, the weight is reduced to eight 

hundred and forty pounds. A horse in harness, properly cared for and well fed, 

cannot travel more than thirty-five or forty miles a day, and not this distance for 

any great length of time.589   

 

To put these figures about the artillery and its horses into perspective, consideration of 

the artillery operations during the 3rd day of the battle of Gettysburg provides some necessary 

context.  On the first day of Gettysburg, Lee had attacked the right of the Union line in the 

vicinity of Cemetery Hill, on the north side of Gettysburg.  On the second day, he attacked the 

Union left with the famous engagements at the Peach Orchard, the Wheatfield, Devil’s Den and 

Little Round Top, all sub-elements of that larger attack.  On the third day Lee determined, 

 
587 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 47. 
588 Ibid., 48. 
589 Gibbons, 187. 
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probably on the assumption that General Meade, commanding the Army of the Potomac on the 

battlefield, must have had to weaken his center to reinforce his flanks to defend against the 

attacks of the first and second day, to attack the Union center.  He ordered General George 

Pickett of Longstreet’s First Corps to lead the attack.  To give Pickett the best chance of success, 

Longstreet turned to his Chief of Artillery, Colonel E. Porter Alexander, and directed him to 

prepare and direct the fire of all guns in the First Corps in a cannonade to support the advance of 

the infantry.   

Alexander was member of Longstreet’s 1st Corps.  This Corps consisted of three 

divisions.  One division was under the command of Major General John Bell Hood.  It consisted 

of three infantry brigades and an artillery battalion, commanded by Major Mathis Henry.  Henry 

commanded nineteen guns spread among four artillery batteries (four or five guns per battery).  

The second division was commanded by Major General Lafayette McLaws.  McLaws 

commanded four infantry brigades and an artillery battalion commanded by Colonel Henry 

Cabell.  Cabell commanded sixteen guns, spread among four batteries (four guns per battery).  

Longstreet’s third division was commanded by Major General George Pickett.  Pickett’s division 

consisted of three infantry brigades and an artillery battalion commanded by Major James 

Dearing.  Dearing had eighteen guns distributed among four batteries, again a mix of four and 

five guns.  Longstreet had a corps level artillery reserve, commanded by Colonel Porter 

Alexander.  The artillery reserve consisted of two battalions with a total of thirty-four guns. 

Alexander’s task was to plan the use of the artillery to attempt to blast the Union troops 

off Cemetery Ridge to give Pickett’s attack the best chance of success.  The purpose of what we 

would now call preparatory fires was not simply “to make a noise but to try and cripple the 
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enemy, to tear him limbless, as it were.”590  He was further directed that, when the attack began, 

to advance his guns in a manner to “aid the attack.”591  In a follow-on order, Longstreet wrote to 

Alexander that:  

The intention is to advance the infantry if the artillery has the desired effect of 

driving the enemy off or having other effect such as to warrant us in making the 

attack.  When that moment arrives advise General Pickett and of course advance 

such artillery as you can use in aiding this attack.”592   

 

Alexander posted seventy-five artillery pieces in a line about 1,200 yards long.  Lee’s Third 

Corps also positioned their guns, a total of sixty cannon, in position to support Alexander’s 

cannonade.  The Second Corps positioned twenty of their guns in the line under the command of 

Alexander.  Ten more were posted on Seminary Ridge, scene of the Day One battles, along the 

railroad cut.  Other guns were positioned where they could have maximum effect.  Between the 

three Corps, there was between one hundred and seventy and one hundred and seventy-nine guns 

in position to fire to support Pickett’s assault on the Union center.593  At exactly one o’clock, 

Alexander ordered the bombardment to commence.  Alexander’s Union counterpart, Brigadier 

General Henry Hunt, described the result:   

When the enemy opened, at about 1 PM, along his whole right, a furious cannonade 

on the left of our line.  I estimated the number of his guns bearing on our west front 

at from one hundred to one hundred twenty.  To oppose these we could not, from 

our restricted position, bring more than eighty to reply effectively.  Our fire was 

well withheld until the first burst was over, excepting from the extreme right and 

left of our positions.  It was then opened deliberately and with excellent effect.  As 

soon as the nature of the enemy’s attack was made clear, and I could form an 

opinion on the number of his guns, for which my position afforded great facility, I 

went to the park of the Artillery Reserve and ordered all the batteries to be ready to 

move at a moment’s notice and hastened to report to the Commanding General.  

About 3 PM and soon after the enemy’s fire had ceased, he formed a column of 

 
590 Coddington, 485. 
591 Ibid. 
592 Ibid., 489. 
593 Ibid., 486. 
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attack.  I rode down to McGilvery’s batteries and directed them to take the enemy 

in the flank as they approached.  The enemy approached magnificently, unshaken 

by the shot and shell which tore through his ranks from his front and our left.594   

 

 

 
Figure 71. Pickett’s Charge from a Position on the 

Confederate Line Looking Toward the Union Line595 

 

Hunt continued, “Soon the necessary measures had been taken to restore this portion of 

the line to an efficient condition.  It required but a few minutes, as the batteries, as fast as they 

were withdrawn from any point, were sent to the Artillery Reserve, replenished with 

ammunition, reorganized, returned to the rear of the lines and awaited reassignment.596 

The 3rd day of Gettysburg was a cataclysm of artillery fire, killing and maiming both men 

and horses, from both armies.  For the artillery, this was the culmination of the enormous effort 

to sustain their horses and to make the movement from Virginia to Pennsylvania but from the 

 
594 Brigadier General Henry J. Hunt, Report of Brigadier General Henry K. Hunt, US Army, Chief of Artillery, Army 

of the Potomac, Gettysburg Campaign, September 27, 1863. 
595 Library of Congress Prints and Photographs Division Washington, D.C. 20540 USA 

http://hdl.loc.gov/loc.pnp/pprint 
596 Brigadier General Henry J. Hunt. 
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perspective of the artillery horses, the Gettysburg Campaign would not be complete until 

Longstreet was positioned back in Lee’s defensive line in Virginia.  

 Artillery horses, compared to cavalry horses, had to work harder, and had other 

disadvantages.  Artillery horses were more severely handicapped than cavalry horses.  

Harnessed, they could not graze grass during stops.  Their loads were enormous, their marches 

longer than for a typical cavalry movement; the artillery was road bound to ensure the least 

amount of draft was required to move the guns while cavalry could move cross country.  They 

marched more hours to cover the same distance the infantry did in less time.   

The condition of Lee’s artillery horses when he left Virginia had to be similar to Stuart’s 

cavalry horses, exhausted, on the very cusp of starvation.  Lee, in a 16 February 1863 letter to 

Jefferson Davis lamented that:  

The rain of last night and today will add to the discomfort of the troops and the 

hardships of our horses.  I had hoped that the latter would have been in good 

condition for the Spring campaign.  The prospect beginning the Winter was good 

and continued so until recently.  Now, when their labors are much increased, it is 

impossible to procure sufficient forage.597   

 

Several months later, in April 1863, Lee again wrote to Davis that “My only anxiety arises from 

the present immobility of the army, owing to the condition of our horses and the scarcity of 

forage and provisions.”598  During his movement to Gettysburg, on 23 June, Lee reported to 

Davis that “Forage is very scarce, and we have mainly to rely on grass for the animals.”599  The 

time required to feed animals by grazing has been discussed previously.  To fully feed horses on 

grass would take most of the day, time unavailable to an army on the move.  The challenge of 

 
597 Dowdey and Manarin, 410. 
598 Ibid., 535. 
599 Ibid., 530. 
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feeding his horses continued to worry Lee.  Colonel Arthur Fremantle, a British Army observer 

travelling with Lee’s army noted that “the artillery horses are in poor condition, and only get 

three pounds of corn a day.”600  As shown earlier, this was clearly insufficient for any horse.  For 

artillery horses, these were starvation level rations. 

Besides the challenge of feeding the horses he had, his shortage of horses began to have a 

serious impact on Lee’s operational capabilities.  The number of horses Lee had available were 

so insufficient that he had made the decision to reduce the teams per gun from six to four horses.  

French wrote:  

Transportation, after all, was one of the most difficult problems with the 

Confederate artillery. Four horses to a piece, and the same to a caisson, was the 

utmost allowance, excepting, perhaps, the 20-pounder Parrott gun. In consequence, 

the cannoneers were required to walk.”601 

 

This would reduce the Confederate artillery’s speed on the battlefield to the pace of a marching 

soldier.  Coddington writes that Lee considered that four guns to a battery of horse artillery all 

they could “horse and maintain.”602   

Consider Longstreet’s movements in the context of the Instruction for Field Artillery’s 

guidance.  The Instruction for Field Artillery describes the average daily marches as fifteen miles 

per day for the infantry done in six hours (two- and one-half miles per hour), for cavalry 

seventeen miles per day also done in six hours (slightly less than three miles per hour) and for 

 
600 Colonel Arthur Fremantle, Three Months in the Southern States, April to June 1863, Blackwood’s Magazine, 

Volume 94, September 1863, 365-394.  
601 David Gregg McIntosh, Colonel of Artillery, Confederate States Army, “The Confederate Artillery, Its 

Organization and Development,” in The Photographic History of the Civil War in Ten Volumes, (Springfield, MA:  

Patriot Publishing Company, 1911), 305. 
602 Coddington, 16. 
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the artillery, sixteen miles per day but done in ten hours (about a mile and a half miles per hour, 

slightly more than half as fast as cavalry).603  The numbers are summarized in the table below. 

 

Table 52. Duration, Distance and Rate of Movement for Standard Marches 

Type 

Unit 
Duration* Distance** Rate 

Infantry 6 15 2.5 

Cavalry 6 17 2.8 

Artillery 10 16 1.6 

 

 

Prior to the Confederate movement to Gettysburg, at the beginning of June 1863, 

Longstreet’s divisions were dispersed between Fredericksburg and Culpeper Courthouse.  On 3 

June, Hood’s division was at Verdiersville, McLaws’ division was slightly to Hood’s east, 

George Pickett was south, at Hanover Courthouse, fully seventy-five miles away.  By 4 June, 

Hood had moved from Verdiersville to Culpeper Courthouse, a march of about twnety-two 

miles.  McLaws had moved from the vicinity of Spotsylvnia Courthouse to Vierdersville, a 

march of about twenty miles.604  See the figure below.   

 

 
603 William Henry French, William Farquhar Barry and Henry Jackson Hunt, 48. 
604 Gottfried, The Maps of Gettysburg, 2. 

* In hours 

** In miles 
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Figure 72. First Movements of Longstreet's Corps605 

 

 

Two of Longstreet’s divisions (Hood and McLaws) were aligned behind Lieutenant 

General Richard Ewell’s 2nd Corps divisions in the area between Culpeper Courthouse and 

Brandy Station, just south of the Rappahannock River.  Pickett started moving north from his 

previous position at Hanover Courthouse on the 7th, arriving at a point about eight miles south of 

Culpeper Courthouse on the 10th.  Between 9 and 11 June, Hood and McLaws maintained their 

position.  Pickett completed his march from Hanover on the 11th, completing his seventy-five 

mile (fifteen miles per day) movement and joining Longstreet’s other two divisions in the 

vicinity of Culpeper Courthouse.606   

On 12 June, Ewell’s Corps had passed through Chester Gap and entered the Shenandoah 

Valley.  Coddington wrote that on the 13th, Lee’s army stretched for over one hundred miles, 

 
605 Gottfried, The Maps of Gettysburg, 3. 
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from Winchester in the Shenandoah Valley all the way back to Fredericksburg.607  On 14 June,  

Longstreet’s Corps remained in the vicinity of Culpeper Courthouse while Ewell’s and Powell’s 

Corps marched north.  On the 15th, Longstreet’s divisions broke camp and followed in trace of 

the Second Corps towards the Shenadoah, remaining east of the Blue Ridge Mountains.  Hood’s 

Division marched from Culpeper to the Hazel River, a relatively short movement of about ten 

miles.  Pickett followed in trace of Hood, McLaws’ division was last in the column.  The 16th of 

June was a day of movement for Longstreet’s men and horses.  Hood repositioned from just 

across Hazel Creek to a position on the Manassas Gap Railroad, east of Front Royal, a march of 

about thirty miles, dfficult for the infantry and nearly double the prescribed distance for artillery.  

Pickett moved from his position on the Hazel River to a point between Little Washington and 

Amissville, Va, a distance of about eighteen miles. 

June 17 (the day of Stuart’s action at Aldie) saw limited movement.  Hood’s division, in 

the lead for the corps, moved from his position on the Mannassas Gap railroad to the vicinity of 

Upperville.  McLaws moved from Woodville to a position just east of Thornton’s Gap, near the 

town of Little Washington.  Pickett maintained his position near Amissville. 

 

 
607 Coddington, 73. 
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Figure 73. The Locations of Lee's Corps on 17 June 1863608 

 

 

The next day, the 18th, saw significant movement.  Hood continued to be in the lead.  His 

division moved from his position on the Manassas Gap railroad to one on the Shenandoah River, 

just west of Snicker’s Gap.  This march was, in a straightline distance, about fifteen miles but as 

always, longer on the ground.  McLaws moved from his position near Thornton’s Gap to one 

near Manassas Gap, on the railroad of the same name, a distance of about fifteen miles. Pickett 

made a much more significant move.  He marched from Amissville to the vicinity of Upperville, 

a distance of about thirty miles, again, significantly more than the prescribed distance for his 

artillery.  Hood’s and McLaws’ movements were close to the standard. 

 
608 Gottfried, The Maps of Gettysburg, 19. 
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The march north continued on the 19th.  Hood held his position in the vicinity of 

Snicker’s Gap.  McLaws moved from Manassas Gap to Ashby’s Gap, a move of about ten miles.  

Pickett made a twelve mile march and moved from Paris to a position between the towns of 

Union and Snickersville.   

On the 20th, Longstreet’s corps continued its movement north.  Hood made a short march, 

six or seven miles, and moved through Snicker’s Gap to a position on the Shenandoah River.  

McLaws moved via the town of Millwood from his position at Ashby’s Gap, across the 

Shenandoah river, to the town of Berryville.  His march was about ten miles.  Pickett moved 

west and took a position in the vicinity of Berryville.  His march that day was about fifteen 

miles. 

The 21st was the day of Stuart’s fight at Upperville.  Longstreet maneuvered his divisions 

to block the movement of Union cavalry into the Shenandoah Valley.  These movements 

required just short marches.  McLaws recrossed the Shenandoah and took his previous position 

in Ashby’s Gap, then returned to a position west of Millwood the next day, the 22nd.  Hood 

moved from Berryville back across the Shenandoah to a position between McLaws and the river.  

Pickett maintained his position near Berryville. 
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Figure 74. The Location of Lee's Corps on 19-20 June 1863609 

 

 

On the 23rd, the movement north continued.  Hood again was the lead division.  Between 

the 23rd and 24th, he moved from Berryville north along the west side of the Blue Ridge 

mountains.  This was a significant march, perhaps twenty-five miles.  McLaws moved on Hood’s 

left, making a march of about the same distance.  Pickett moved from his position near Berryville 

on the 23rd to one just west of Charlestown, West Virginia.  This was hard marching for Pickett’s 

artillery, the best case distance was probably close to thirty miles, nearly double the prescribed 

distance of sixteen miles per day.  At the standard march rate of about one and a half miles per 

hour, the artillery horses were on the move for nearly twenty hours. 

 
609 Gottfried, The Maps of Gettysburg, 23. 
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Figure 75. The Position of Lee's Corps, June 23-24,1863610 

 

 

The 25th saw Longstreet’s corps closed up in the vicinity of Williamsport, Maryland with 

Pickett the lead division and McLaws and Hood in trace, organized in essentially a wedge 

formation to cross the Potomac into Maryland.  (The wedge formation is typically employed in 

an uncertain tactical situation.  It provides all around security and can respond in any direction). 

Pickett had moved nearly thirty miles from his position near Charlestown.  Hood had moved 

more than twenty-five miles. McLaws had the shortest move, though one still between twenty 

and twenty-five miles.  At the end of the 25th, the corps was closed up on the Potomac between 

Sharpsburg (site of the Battle of Antietam) and Falling Waters. 

 
610 Gottfried, The Maps of Gettysburg, 27. 
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Figure 76. The Position of Lee's Corps on 25 June 1863611 

 

 

The 26th saw Hood and Pickett move through Williamsport to Greencastle Maryland, 

essentially due west of Gettysburg.  McLaws moved in trace, ending up just north of 

Williamsport.  This was the shortest move of the divisions, fifteen to twenty miles or so.  Hood 
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and Pickett, on the other hand, made marches of nearly thirty miles as they closed on 

Greencastle, again nearly double the prescribed distance.  Their marches, like previous days, 

would have taken over eighteen hours. 

The 27th saw another day of hard marching.  Hood and Pickett continued in the lead, 

moving from Greencastle to just slightly north of Chamersburg, Pennsylvania.  Their march was 

probably about twenty miles.  McLaws again followed in trace, making about a thirty mile 

movement, again a march hours over the prescribed duration, leaving the horses little or no time 

to eat or sleep. 

On the 28th, Longstreet’s divisions were closed up around Chambersburg along with A. P 

Hill’s 3rd Corps divisions under Generals Anderson, Heth and Pender.  On the 29th, Heth and 

Pender began a movement from Chambersburg east towards Cashtown.  The 29th saw Heth just 

west of Cashtown, with Anderson and Pender still in the vicinty of Chambersburg.  Hood, 

McLaws and Pickett remained there as well.   

The 30th of June saw Union General Juhn Buford in Gettysburg.  A. P. Hill’s divisions 

were closing on the town.  Early had moved from York to near Heidlersburg, Rodes was about 

ten miles north of Gettysburg, Johnson was moving south from Shippensburg towards 

Chambersburg.  Two of Longstreet’s divisions, Hood and McLaws, were on the march east from 

Chambersburg twards Gettysburg. Pickett remained in the vicinity of Chambersburg.  Heth, of 

A. P. Hill’s corps, moved from Chambersburg towards Cashtown. 
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Figure 77. The Position of Lee's Corps 30 June 1863612 
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When the battle opened on the morning of 1 July 1863, Hood and McLaws were moving 

towards Gettysburg via the Cashtown Pike.  Longstreet had about twenty thousand men and 

nearly ninety guns in his corps.  Moving along a single route certainly caused them to move in a 

long column, probably at least six miles long, even if they were in a column of fours.  If they 

were in a column of twos, the length would be at least twice that distance.  Longstreet’s artillery 

alone would require one and half miles of road.  In the worst case, the last man in Longstreet’s 

column would have to march between six and twelve miles to just reach where the first man in 

the column departed from at the beginning of the march.   

The time to close on the battle would be significant.  Pickett remained in the vicinity of 

Chambersburg.  Longstreet’s corps had marched about one hundred and eighty miles in sixteen 

days, about eleven miles per day.  This was well within the capabilities of fit horses, but Lee’s 

horses were not “fit,” and the long marches probably pushed them to the brink of exhaustion or 

beyond.  Recall the guidance in the Instruction for Field Artillery of average daily marches for 

the artillery as sixteen miles per day but done in ten hours.613  The average of eleven miles per 

day does not tell the whole story.  On the 23rd, Pickett’s artillery marched about thirty miles, the 

same on the 25th and 26th, nearly double the prescribed march distance and requiring eighteen-

hour marches.  For Longstreet’s starving horses, this must have been a maximum effort.   

This level of effort is especially significant when it is recalled that Lee had ordered his 

artillery teams reduced from six to four horses.614  An earlier discussion stated that a six-horse 

artillery team, with each horse pulling 645 pounds, in its simplest terms would pull an artillery 

 
613 William Henry French, William Farquhar Barry and Henry Jackson Hunt,, 48. 
614 McIntosh, 305. 
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piece of about 3,870 pounds total weight.615  The weight for the 12-pounder Napoleon is 3,865 

pounds for gun and limber and 3,811 pounds for a limber and loaded caisson.  These systems and 

subsystems both have a maximum weight of about 3,850 pounds for a reason, they align with the 

pounds of pull a six-horse team can generate.616  An average horse can pull about one- and one-

half times its body weight.  For a thousand-pound horse, that would be about 1,500 pounds.  

(Gibbons uses the number of 1,800 pounds.  There are a variety of numbers, but they are all 

close.)  This theoretical figure is much greater than the Instruction for Field Artillery describes.  

When the factors of road surface and slope are considered, as well as the need to have an artillery 

team be able to lose a horse to injury or battlefield wounds and still function, the army needed to 

have horses work well below their maximum effort during normal operations, such as on a march 

on level, dry, hard roads.  The excess ability of the team to pull was reserved for more 

challenging conditions, climbing hills, muddy roads, or pulling the load at a trot or gallop.617  A 

maximum effort on the standard march probably made the difficult march impossible without 

pushing the horses to the point of exhaustion and possibly death. 

Consider the challenge Lee’s four-horse teams faced.  Rather than each horse in a six-

horse team having to pull roughly six hundred and fifty pounds, in a four-horse team each horse 

would have to pull over nine hundred and sixty pounds, nearly one hundred fifty percent more.  

Ira Baker’s research suggested that the total ability of a six-horse artillery team trotting on a good 

road to pull is 3,780 pounds, with three horses each with a pulling power of 840 pounds each and 

 
615 Six horses were the preferred team for a field piece, with four being considered the minimum team. Horses were 

harnessed in pairs on either side of the limber pole. A driver rode on each left-hand (“near”) horse and held reins for 

both the horse he rode and the horse to his right (the “off horse”). 
616 Harrigan, Roosenberg, Perkins, Sarge. 
617 How Much Weight Can a Horse Pull?  https://horserookie.com/how-much-weight-can-a-horse-pull/, accessed 23 

October 2020. 
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the three horses with riders having a pulling power of 420 pounds each.  (This number aligns 

perfectly with the 12-pounder that weighed in at 3,865 pounds).  Per Baker, a six-horse team 

could trot with an artillery limber and gun on a good road, but Baker’s chart also shows that a 

team can pull just one third the weight on a muddy road that it can pull on a dry one.618  Road 

conditions were critical to moving the guns.  Recall the “Mud March” where teams were doubled 

and then tripled to try to move the guns. 

The numbers were much different, and much worse, for the horses in a four-horse team.  

The two horses of the four-horse team with riders could pull 840 pounds combined, the two 

without riders could pull 1,680 pounds for a total of just 2,520 pounds.  This is just seventy 

percent of the weight of a twelve pounder and limber.  Going in soft surfaces, such as occurred 

during the mud of Lee’s retreat, or uphill would greatly increase the workload.  How did the 

Confederate artillery adjust?  We know the cannoneers walked, relieving some of the horses’ 

workload.  While this helped, Lee’s solution had to be simply overworking the horses to the 

point of exhaustion.  None of Lee’s horses were full strength when they left Virginia and 

typically, the cavalry had the best horses.  Stuart left with horses that had bad shoes and were 

starving and exhausted.  The artillery horses could not have been in better condition.  Lee and 

Longstreet’s only option was to work these horses at one hundred fifty percent of normal 

workload for as long as they could literally stand.  And the battle had just begun. 

 

 
618 Ira Osborn Baker, 24. 



331 

 

 

 
Figure 78. First Day of Gettysburg, 1 July 1863, Positions of Lee's Corps619 

 

 

July 2nd was the day of the Battle of Round Top, the attack on the Union left.  Hood had 

moved to the very right end of Lee’s line, on the south side of Gettysburg and across from the 

 
619 Gottfried, The Maps of Gettysburg, 41. 
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Union left.  McLaws was on Hood’s left.  Pickett was not yet in position to join the fight, still 

moving from Chambersburg to Cashtown, a march of over twenty-five miles, for his artillery a 

sixteen-hour march.  Hood had moved from Cashtown to his Day 2 position, a march of about 

the same twenty miles.  McLaws followed in trace of Hood and made a march of about the same 

distance.   

Lee describes this attack in his Gettysburg Report:   

It was determined to make the principal attack on the enemy’s left and endeavor to 

gain a position from which it was thought that our artillery could be brought to bear 

with effect.  Longstreet was directed to place the divisions of McLaws and Hood 

on the right of A.P Hill, partially enveloping the enemy’s left, which he was to 

attack and drive in.620 

 

This attack was very nearly successful.  Meade was saved by the heroic stands of his army. 

With such a near success, Lee wrote: 

The result of this day’s operations induced the belief that with proper concert of 

action, and with the increased support that the position on the right would enable 

the artillery to render the assaulting columns, we should ultimately succeed, and it 

was ultimately determined to continue the attack the next day.621 

 

It is perhaps a good time to describe the opportune positioning for the artillery.  The 

effect of a cannon firing solid shot perpendicularly at an advancing line of infantry was only as 

wide as the cannon ball and its killing path was only as deep as the lines of soldiers (during 

Pickett’s charge, the line was three men deep).  See the diagram below. 

 

 
620 Dowdey and Manarin, 577. 
621 Ibid., 579. 
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Figure 79. A Comparison of Frontal and Enfilading Fire622 

 

 

If the gun could be positioned to take that same advancing line in the flank, that is, 

parallel with the advancing line, the effect of solid shot would have the same width, but now its 

effect would be felt the full effective range of the projectile.  Lee’s comment that “with the 

increased support the position on the right would enable the artillery to render the assaulting 

columns, we should ultimately succeed” refers to this repositioning during the battle.  Rather 

than firing directly perpendicular to the Union lines, the new position would allow Lee’s artillery 

to “enfilade” the Union line, firing on an angle along the long axis.  It would be almost 

impossible for the artillery to miss a target that was several miles long.   

Bradley Gottfried describes the power of the artillery when firing enfilading fire.  Captain 

Benjamin Rittenhouse commanded guns on Little Round Top.  Rittenhouse opened fire on the 

 
622 Manassas National Battlefield Park, Second Manassas Tour, Enfilading Fire Diagram, https://nnplan.com/parks-

by-state/virginia-national-parks/manassas-national-battlefield-park-at-a-glance/, Accessed 21 January 2021. 

Enfilading Fire 

Frontal Fire 
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advancing Confederate line with solid shot and shell.  As the distance closed, he changed to case 

shot, then canister, then double canister:   

I watched Pickett’s men advance and opened on them with an oblique fire and 

ended with a terrible enfilading fire. (Emphasis added).  Many times, a single 

percussion shell would cut out several files and then explode in their ranks; several 

times almost a company would disappear, as the shell would rip from right to left 

among them.  It was almost impossible for any shell to miss its target at this point.623 

 

Guns were repositioned during the battle to achieve this effect.  As the oncoming troops 

moved forward, they would move beyond the line of enfilading or flanking fire and the guns 

would have to be repositioned.  On Pickett’s right, the guns of the Union army’s First Volunteer 

Brigade of the Artillery Reserve were positioned under the command of Lieutenant Colonel 

McGilvery.  McGilvery’s gunners were fresh, his ammunition chests were full.  This was an 

amazing accomplishment.  McGilvery’s batteries had participated in the fight at Trostle Farm on 

the 2nd and suffered many casualties to both men and horses.  The next day, his batteries were 

refit and were back on the firing line, a testament to the Union army. 

McGilvery’s brigade opened on Pickett’s line with thirty-four guns.  Then, James H. 

Cooper’s 1st Corps battery joined McGilvery’s line.  “The unit galloped into position amid the 

firestorm and took position between W.D. Rank’s and John W. Sterling’s batteries.”  McGilvery 

reported on the effect of being able to reposition the guns during battle:  

By training the whole line of guns obliquely to the right, we had a raking fire 

through all three of these lines.  In a few minutes, instead of a well-ordered line of 

battle, there were broken and confused masses and fugitives fleeing in every 

direction.624  (Emphasis added). 

 

 
623 Bradley M. Gottfried, The Artillery of Gettysburg, (Nashville:  Cumberland House Publishing), 2008, 217. 
624 Ibid., 217. 
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With the potential to inflict such massive damage, the artillery became an incredibly 

significant target for enemy gunners.  Artillery fire in a counter-battery role or rifle fire were the 

only protections exposed advancing troops had against this type of artillery fire.  The horses, 

stationary, harnessed to the limbers, in the open, suffered greatly.  Recall the actions of the 

Union batteries on Day 2.  Union artillery Lieutenant Turnbull commanded two batteries.  His 

losses in men and horses becomes more easily understood when the need for the horses to stand 

to the guns on the battlefield itself is considered.  His casualty list for his two batteries included 

nine men killed, fourteen men wounded, and forty-five horses killed for this one action.625  Note 

how the horses are positioned relative to the guns in the photo below. 

 

 
Figure 80. Union Light Artillery in Reserve at Gettysburg626 

 

 
625 Report of Brigadier General R. O. Tyler, Commanding General of the Artillery Reserve on the Operations of the 

Artillery Reserve, from June 28 to July 4, 1863, Battle of Gettysburg, to Brigadier General Hunt, Chief of Artillery, 

Army of the Potomac, August 30, 1863. https://ehistory.osu.edu/books/official-records/043/0871, accessed 5 

October 2020. 
626 Miller, Francis T., The Photographic History of the Civil War Volume 5, https://ehistory.osu.edu/images/light-

artillery-reserve-waiting-orders. 
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The key to repositioning the guns and moving to these firing positions was the horse 

teams.  The horses remained in harness during the battle, in the open, with the crews ready to 

“limber up the guns,” that is, to connect the gun to the limber, and move the guns to a more 

advantageous firing position or to resupply ammunition.  These would not be gentle moves but 

rather they would be made at the trot or the gallop, the battlefield imperatives providing the 

impetus for these maximum effort movements.  Gibbons, referred to earlier, wrote that the ability 

of a horse to pull is dramatically reduced if he is moving at a trot rather than a walk:   

A draught-horse can draw one thousand eight hundred pounds. Twenty-three miles 

a day, weight of carriage included, on a good smooth road, and three thousand 

pounds on a paved road. At a trot, and on good roads, the weight is reduced to eight 

hundred forty pounds.627 

 

This was a reduction in the horse’s ability to pull of greater than fifty percent.  But these 

moves were not made on good roads, they were made across fields.  If forced to trot, let alone 

gallop, these horses could only pull about twelve hundred pounds.  How did they move a gun 

weighing more than three times as much, at 3,850?  They were forced to work well beyond the 

safe limits for the horse, the soldiers pushing the horses to the utmost limit of their strength.  The 

experiences of the 10th Massachusetts begin to come more into perspective.  The 10th lost sixty-

eight horses who died from exhaustion, eleven who were abandoned due to exhaustion and 

condemned a further one hundred and seventy-three horses as unfit.  A large percentage of those 

deemed unfit were probably too exhausted to work since those too sick to work were normally 

shot.  Overwork was a killer of horses in Civil War artillery as surely as shot and shell. 

A key difference between cavalry and artillery horses becomes apparent.  The artillery 

horses did not just bring the guns to the battlefield, they maneuvered them on the battlefield 

 
627 Gibbons, 267. 
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during the battle itself.  The horses of a cavalry unit employing dragoon tactics had one of every 

four soldiers as a horse holder.  The horses would be in the rear and out of the direct line of fire.  

The artillery horses were in the very midst of the battle, unable to find protection behind a stone 

wall or other cover.  In harness, they were unable to lay down to avoid enemy fire.  One marvels 

at their stoicism as they held their positions. 

Let us return to JEB Stuart.  He brought six pieces of horse artillery and their caissons as 

part of his division, he employed them at the engagement at Carlisle.  Stuart’s marches were hard 

on cavalry horses, he noted that himself on several occasions.  How much harder they must have 

been on his artillery horses?  Stuart’s movements on a day-by-day basis were covered earlier.  

They are excerpted here, to highlight the challenges faced by his artillery horses. 

At 0100, on the 11th day, 25 June, Stuart’s brigades commenced their march.  This would 

be a movement of slightly more than thirty-five miles, more than double the prescribed daily 

march of sixteen miles per day for the artillery. At the standard march rate, the artillery horses 

would have been on the move for nearly twenty-two hours.  Stuart had mentioned as early as 

Day 3, June 17th, that his horses had had little food.  Referring to Fitz Lee’s brigade he wrote, 

“The brigade, moving to Aldie, being much worn and the horses having had very little food, was 

halted near Dover.”  On Day 5, June 19th Stuart expressed concern about the condition of the 

horses’ feet in two of his brigades.  “This attack was met in the most determined manner by these 

two brigades, which rough roads had already decimated for want of adequate shoeing facilities.” 

Six days later, on the 25th of June, the 11th day of the operation, Stuart wrote that “he devoted the 

rest of the day to grazing our horses, the only forage procurable in the country.”  This was only 

the second time that Stuart mentioned feeding his horses to any serious extent in eleven days.   
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On the 26th, Stuart marched through Brentsville to the vicinity of Wolf Run Shoals on the 

Occoquan River, about thirty miles, again, nearly double the prescribed distance, putting the 

artillery horses on the march for nearly nineteen hours.  He wrote that he had to stop again to 

graze his horses, “which hard marching without grain was fast breaking down.”  On the 27th, 

Stuart reports that he marched from Wolf Run Shoals on the Occoquan River to Burke’s Station 

and ultimately to Fairfax Station, a distance of about fifteen miles.  Stuart wrote that he had a 

halt of a few hours to rest and refresh the command and then moved to Dranesville about fifteen 

miles north, reaching it late in the afternoon.  This was another thirty-mile day.  Wittenberg and 

Petruzzi note that for some horses, the rest at Fairfax came too late.  “The animals were 

beginning to break down all along the road and many of Stuart’s troopers found themselves 

dismounted.”628  Stuart reported that Fitz Lee reached the railroad soon after daylight on 29 June, 

“the march having continued all night.”  Fitz Lee’s horses had also been up all night on the 27th.  

Sleep deprivation had to be becoming an issue for these horses.  Noteworthy, Stuart reports that:  

Here, for the first time since leaving Rector’s Cross-Roads (22 June), we obtained 

a full supply of forage, but the delay and difficulty of procuring it kept many of the 

men (and surely many of the horses) up all night. 

 

Six full days without a full supply of forage for his hard-working horses and some of his horses 

had now been without a full night’s sleep for three nights, his artillery horses for longer. 

On 30 June, Fitz Lee’s brigade was instructed to push on with the captured wagon train 

and move through Jefferson to York, Pennsylvania, another march of about twenty miles.  A 

fourth night with little to no sleep for at least some of Stuart’s horses.  And again, no mention of 

feeding or grazing them.  “The night’s march over a very dark road was one of peculiar hardship, 

 
628 Wittenberg and Petruzzi, 21. 
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owing to loss of rest for both man and horse.  Whole regiments slept in the saddle, their faithful 

animals keeping the road unguided.”  Stuart had now pushed his division to the point of 

exhaustion. 

Stuart rode all-night the night of 1 July, about ten miles, to reach Dover, Pa. in the 

morning.  He continued to move after “as little rest as was compatible with the exhausted 

condition of the command, we pushed on for Carlisle.”  This would be about another twenty-

five-mile march, and for his artillery horses, one of sixteen hours.  His command reached 

Carlisle in the afternoon.  From there he was still about thirty miles north of Gettysburg.  Stuart 

reports that he received a note from General Lee that night.  He writes that “I instantly 

dispatched to Hampton to move ten miles on the road to Gettysburg and gave orders to the other 

brigades, with a view to reaching Gettysburg early the next day and started myself that night.” 

Stuart never mentions the condition of his artillery horses in his Gettysburg Report.  The 

only conclusions that can be drawn from the evidence is that his cavalry horses left Virginia in 

terrible condition.  When they returned, they were most probably sore footed, starved, exhausted 

and probably on the verge of death.  With their increased workload and limited ability to graze 

compared to the cavalry horses, Stuart’s artillery horses had to be in worse shape.  In Virginia, 

like he found with his cavalry horses, Stuart would have found his artillery horses nearly 

impossible to replace and with insufficient forage for them to recover.   

Longstreet does not mention the condition of his horses upon his return, but Lee does.  

Back at Culpeper Court House, Lee wrote to Jefferson Davis on 24 July:   

My intention is, if practicable, to give the army a few day’s rest and refresh our 

weary animals.  We are in great need of horseshoes having been able to procure 

none on our expedition, and our constant motion preventing their manufacture from 
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iron that fell into our possession, more than half the cavalry is dismounted and the 

artillery horses and wagon teams have suffered equally.629 

 

Showing no improvement in his ability to subsist his horses and reflecting their condition upon 

their return from Gettysburg, Lee wrote to Davis on 24 August.  “Nothing prevents my 

advancing but the fear of killing our artillery horses.  They are much reduced, and the hot 

weather and scarce forage keeps them so.”630  As discussed earlier, there were not the thoughts of 

a man uneducated about horses, this was an expert opinion.  Noting that Stuart was not able to 

rehabilitate his division, Lee wrote to Davis in mid-September that the “The enemy’s cavalry so 

greatly outnumbers ours and is generally accompanied by so large a force of infantry in its 

operations that it must always force ours back.”631  Months after Gettysburg, Lee’s horses were 

still starving.  In a mid-April 1864 letter to Davis, Lee wrote “There is nothing to be had in this 

section for man or animals.  We have rations for the troops today and tomorrow.”632  In June 

1864, Lee wrote to General A.P. Hill expressing a sense of doom.  “If he (Grant) is allowed to 

continue that course we shall at last be obliged to take refuge behind the works of Richmond and 

stand a siege, which would be but a work of time.”633  Lee was acknowledging his inability to 

move due to the condition of his horses. 

Like his cavalry horses, Lee’s artillery horses left for Gettysburg in bad condition.  They 

came back in much worse.  His inability to replace his losses or to feed those horses on hand full 

rations ensured the slow degradation of them from being in a bad condition to being in a critical 

condition.  Lee’s own words show that his artillery horses were in a death spiral.  “Nothing 

 
629 Dowdey and Manarin, 558. 
630 Ibid., 594. 
631 Ibid., 600. 
632 Ibid., 659. 
633 Ibid., 760. 
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prevents my advancing but the fear of killing our artillery horses.”  A General, precluded from 

using his artillery because of the condition of his horses is a one on the path to defeat.  And so 

was the Confederacy. 

The third critical capability of a horse-drawn army, the ability to move supplies, is 

considered in the next chapter.  In order of priority, the horses and mules of the supply columns 

ranked last.  If the condition of the horses and mules of Lee’s cavalry and artillery were in such 

poor condition, the animals of his supply columns had to be in terrible shape.  The advantages of 

the Union army to provide fresh horses and mules became an overwhelming advantage.   
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CHAPTER 15 

 

 

MOVING CIVIL WAR SUPPLY AND LOGISTICS 

 Civil War armies carried ammunition, food for men and horses, medical supplies, and 

other key supply items with them as they marched.  Replacement for the supplies consumed was 

sent forward from supply depots.  The tactical transport of the day included wagon trains, 

packtrains and what the soldiers carried in their knapsacks.  The wagon trains of a Civil War 

army were enormous and required tens of thousands of horses or mules to pull them.  If the story 

of the Civil War cavalry horse or artillery horse has been poorly told, the story of these horses 

and mules is almost completely absent from the literature.  Their story is significant.  It was the 

wagons that gave an army staying power both on the march and on the battlefield.   

 The table below shows numbers of horses and mules as of January 1863 involved in just 

pulling the wagons and ambulances in the Army of the Potomac.  Nearly 35,000 were employed 

this way.  The Army of the Potomac had, at this point, a total of 63,193 animals.  Of this number, 

28,543 were employed in the cavalry and the artillery.  Of the Army of the Potomac’s horses and 

mules, fully fifty-five percent of them were pulling ambulances and wagons.  And this was the 

number required for an army supported by rail transportation that reduced the need for wagon 

transport.  Consideration of these animals is required if for no other reason than this is where 

most Civil War horses and mules labored. 
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Table 53. Number of Horses and Mules Pulling  

Wagons and Ambulances in the Army of the Potomac, January 1863634 

Command 

W
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s 
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T
eam

 an
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m
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lan
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rses 
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A
n
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Headquarters, 

Army of the Potomac 367 21 606 1,108 1,714 

Right Grand Division 1,294 329 2,687 5,116 7,803 

Left Grand Division 1,426 406 3,506 4,880 8,386 

Center Grand Division 1,250 361 2,732 4,990 7,722 

Eleventh Corps 549 117 1,744 1,257 3,001 

Twelfth Corps 470 125 1,185 1,270 2,455 

Artillery Reserve 367 12 462 1,039 1,501 

Kenly's Brigade 103 22 160 309 469 

Detached Cavalry 41 2 157 12 169 

Engineer Brigade 113 8 1,146 284 1,430 

Total 5,980 1,403 14,385 20,265 34,650 

 

 

Kent Masterson Brown in his Retreat from Gettysburg writes the following, referring to 

Lee’s Gettysburg retreat:  

Back at Cashtown (Pennsylvania), the trains were still filtering onto the 

Chambersburg Pike. It would take Imboden more than thirteen hours to get all his 

trains on the road.  The trains of McLaws’ Division, the last of Longstreet’s 

transportation to fill the column, would take more than thirteen hours to move eight 

miles from the Herr Ridge Road to Cashtown.  A Pennsylvania resident observing 

the march wrote, ‘It was a common sight to see some of their horses sticking in the 

mud nearly body deep.  At numerous places wagons and cannon carriages were left 

on account of the horses not being able to drag them through the mud.’  ‘We moved 

slower than a funeral train’ wrote one wounded soldier.  Just before the trains of 

Stuart’s cavalry brigades got under way, some trains of Anderson’s Division 

 
634 Army of the Potomac Report of Operations by Brigadier-General Rufus Ingalls Covering the Period of General 

Burnside’s Command of the Army from November 9, 1862 to January 26, 1863, Original Records of the War 

Between the States, Series 1, Volume 21, Chapter XXXIII, 145-148. 
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entered the long column.635  By the time Hart’s Battery started moving behind the 

trains of Stuart’s horse brigades, it was well after dawn.  By then, the trains were 

seventeen miles long.636   

 

 

  
Figure 81. Union Wagon Train Entering Petersburg, Virginia,  April 1865637 

 

 

It is important to note that this was not a single column of wagons seventeen miles long.  

Rather, it was probably hundreds of individual wagon trains organized into an enormous column 

for the march.  Each regiment was assigned supply wagons that would move with their regiment.  

The artillery and its wagons would move with their division.  The army’s supply trains would 

move at the rear of the column.   

 
635 This is an interesting comment.  By Stuart’s own report, we know he marched to Gettysburg without his wagons.  

By this comment, it appears his wagons may have marched with the main body of Lee’s army and met him at 

Gettysburg.  Since Stuart himself did not mention such a rendezvous, Stuart’s first-person account was considered 

more authoritative, and no mention of his wagons appears in the discussion of Stuart in the cavalry chapter. 
636 Kent Masterson Brown, Retreat from Gettysburg, 148. 
637 Photograph by John Reekie, The First Federal Wagon Train Entering the Town, Library of Congress, 

http://www.loc.gov/rr/print/res/120_cwar.html, Accessed 25 December 2020. 
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A brief consideration of Civil War era supply and logistics is required before proceeding. 

Logistics and supply operations were enormous undertakings in the Civil War.  Both the Union 

and Confederate armies used a variety of assets to transport and distribute supplies, but the 

simple horse or mule-drawn wagon was an essential element of supply operations for both sides.  

Considering the support for an army, one sees that there are four key logistics elements required, 

things that have remained constant through the various eras of warfare.  They are, first, having 

the required supplies available in the needed quantities.  Second, having the transportation assets 

to move those supplies from their source or supply depot to a terminal for transfer to other 

transportation assets for distribution to the users.  The US Army defines this function as “line 

haul.”  Line haul transport is defined as those movements in which vehicles cannot make more 

than one round trip per day due to distance, terrain restrictions, or transit time.  Lee sending 

wagons on a multi-day, seventy-mile round trip to bring animal fodder to his army would be line 

haul transport.638  The third element is having the distribution assets to move the supplies from 

the terminal or depot to the point of need.  Typically, the distribution assets during the Civil War 

were wagons that belonged to the supported unit.  The US Army defines these movements as 

“local hauls.”  They are operations in which vehicles can make two or more round trips per day 

based on distance and transit time.639  The line haul wagons deliver their loads to a terminal 

facility of some type.  Local haul wagons bring the supplies from the terminal to the using unit.  

This is considered “supply point distribution.” The Quartermasters controlled these terminal 

operations, including the tasks of reception, processing, and staging of passengers; the receipt, 

transit storage and marshalling of cargo and the loading and unloading of the transportation 

 
638 Headquarters, Department of the Army, ATP 4-11, Army Motor Transport Operations, July 2013, 2-3. 
639 Ibid. 
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assets.640  The last element is having the technical expertise to design, organize and manage the 

transportation enterprise. 

For the Union Army, the line haul function was primarily supported by rail and water.  In 

some cases, such as the Battle of Chattanooga, wagons alone were employed by Union armies, 

but this was rare.  Recall the Army of the Potomac on the Rappahannock.  Steamers brought 

supplies from seaports along the East Coast of the United States, New York, Philadelphia, and 

Baltimore and delivered them to Aquia Landing via the Chesapeake Bay and Potomac River. 

Haupt’s rail line then brought them to the terminal operation at Falmouth.  Distribution to the 

units was done from there by wagon.   

 

 
Figure 82. A Union Wagon Park, Brandy Station, Va, May 1864641 

 

 

Lee, in the defense on his Rappahannock River line, was in a completely different supply 

transport and distribution situation.  Lee was critically deficient in three of the four key logistic 

areas, inadequate supply, inadequate long-distance transport and, in comparison to the Union 

army, a lack of technical expertise.   

 
640 Headquarters, Department of the Army, ATP 4-11, Army Motor Transport Operations, July 2013, Glossary-3. 
641 Photograph by Alexander Gardner and Timothy O’ Sullivan, 

https://www.loc.gov/pictures/collection/cwp/item/2013646783/, Accessed 25 December 2020. 
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There was inadequate supply to sustain Lee’s army in the vicinity of his position in 

Virginia.  Other sources of supply, whether from the Shenandoah Valley or from southern 

Virginia or North Carolina, were out of reach for him due to his lack of long-distance 

transportation options.  Water transport was infeasible.  The Chesapeake Bay was closed to Lee 

by the Union Navy.  The rivers in the region, those not interdicted by the Union Army or Navy, 

ran east/west rather than a more militarily useful north/south.  While a geographical asset for the 

defense of the most likely invasion route to Richmond, they were of limited use to Lee as a 

transportation route.  Somewhat shockingly, the Confederacy was never able to build a freight 

rail line from Richmond to Fredericksburg to support his army.  As shown earlier, the Virginia 

rail network, if not primitive, certainly was not robust.  Lee, pinned in his defensive position near 

Fredericksburg by the need to block the Union army’s path to Richmond, lacked the ability to 

build or refurbish rail assets comparable to the Herman Haupt refurbished Aquia Creek rail line.  

Lee had access to the single rail line of the Richmond, Fredericksburg, and Potomac.  The RF&P 

was not a freight line, it being built to support passenger trains only.  The transfer point from the 

more robust Virginia Central from Richmond was at Hanover Station, over fifty miles south. 

Because the RF&P could not carry the required loads, feed and forage brought in on the more 

capable Virginia Central had to be off-loaded a four-day roundtrip by wagon away.  There 

simply were no Confederate figures that compare with Herman Haupt and Montgomery Meigs’ 

genius at building the required infrastructure and organizing the Union supply efforts, 

particularly when it comes to railroads. 

Precluded from using the Chesapeake Bay or the local rivers for water transport in 

combination with his inadequate rail transport, Lee was forced to employ the only assets he had 
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available, horse and mule-drawn wagons, for the full range of transportation tasks needed to 

support his army.  They were ill suited for many of these tasks.  The limitations of these wagons 

in terms of the weight of supplies that could be carried and the distances they could reasonably 

be moved greatly limited the areas from which Lee could draw supplies.  Recall Lee had written 

that he was sending wagons as far as seventy miles to bring supplies to his army.642  This was an 

extreme effort for his wagon teams, but as was shown earlier, seventy miles was still not far 

enough to access the food sources he desperately needed.  While Lee was limited to a seventy-

mile radius, Meigs was providing food and forage from as far away as Illinois and Indiana via 

rail and steamer.  The result of Lee’s inadequate transportation was a starving army, both men 

and animals.  

 The Union Army of the Potomac had immense military supply advantages over Lee, with 

supply sources, water and rail assets and technical expertise Lee could only dream of.  And as 

important, a huge number of horses and mules available to pull the army’s wagons and 

ambulances.  Under the leadership of Montgomery Meigs, the Union was able to access sources 

of supply from all locations in the Union states as well as from overseas sources, and then 

transport them via water and rail to the immense supply depots at New York, Philadelphia, 

Baltimore and Alexandria, Virginia.  From there, using a combination of steamers, barges, and 

rail, Meigs was able to deliver them directly to the Army of the Potomac’s base at Falmouth. 

To understand Civil War era supply and logistics, an introduction to a standard Civil War 

army wagon is necessary before beginning to discuss the topic from the perspective of the 

 
642 Letter, Lieutenant General Robert E. Lee to Lieutenant General Thomas (Stonewall) Jackson, February 7, 1863.   
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animals.  John D. Billings, in his book, Hard Tack and Coffee: Soldiers Life in the Civil War 

wrote:  

I presume every one of mature years has an idea of what army wagons looks like. 

They were heavy, lumbering affairs at best, built for hard service, all, apparently 

after the same pattern, each one having its tool box in front, its feed trough behind, 

which, in camp, was placed lengthwise of the pole; its spare pole suspended at its 

side; its wooden bucket for water, and an iron ‘slush bucket’ for grease, hanging 

from the hind axle; and its canvas cover, which when closely drawn in front and 

rear, as it always was on the march, made quite a satisfactory closed carriage.643  

 

 
Figure 83. Civil War Supply Wagons of the Union  

2nd Brigade, 2nd Corps at City Point, Virginia644 

 

 

The wagons were typically pulled by six mules.  The teamster rode on the mule on the 

left-hand side of the team, closest to the wagon, rather than on the wagon itself.  This mule was 

called the “near-side wheel mule” or the “near-pole mule.” One can see the wagon facing left in 

 
643 Billings, John D., Hard Tack and Coffee: Soldiers Life in the Civil War, (Old Saybrook CT, 1887 and 

republished 2005), 352. 
644 Library of Congress Civil War Photographs, https://www.loc.gov/pictures/collection/cwp/item/2018670834/, 

Accessed 25 December 2020. 
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the figure above has the rider mounted.  The wagon facing right has the mule saddled, but the 

rider has not mounted.  The pairs of mules in the team were identified by their order.  The 

wheelers were the two mules nearest to the wagon. The swing pair was the middle pair and the 

leaders, the lightest and supposedly the smartest pair, were in front. The mules were steered by a 

single rein running back from the near-side lead mule. The team turned to the left when the 

driver yelled “Haw” and pulled steadily on the rein. A shout of “Gee”, accompanied by quick 

jerks on the rein, caused the team to turn to the right. Shouting “Yay” sent the team straight 

ahead.645  

 

 
Figure 84. Mule-Drawn Wagon with the Teamster Mounted646 

 

 
645 Rusling, Captain J. F. (1865). A Word for the Quartermaster’s Department, United States Service Magazine, 

Volume III. New York, 256. 
646 The photograph was extracted from the Mule-Drawn Wagon-Trains, The Cleveland Civil War Roundtable, Dick 

Crews, 2008, https://www.clevelandcivilwarroundtable.com/mule-drawn-wagon-trains/, Accessed 26 December 

2020.  
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The wagon’s dimensions were described in the Army Subsistence Regulations.647 The six-mule 

wagon weighed about 1,950 pounds and had the following dimensions:   

 

The bed was three and half feet wide, ten feet long and two feet high.  This gave 

the wagon a cubic capacity of about seventy-two cubic feet.  If the load was stacked 

above the wagon’s sideboards, the total capacity about one hundred and seventy-

six cubic feet.  The wagon’s carrying capacity was about three thousand pounds.648 

 

The Subsistence Regulations clarify that this is the net weight of the load, not the gross weight of 

wagon plus load.649   

While this dissertation has focused primarily on horses, to understand Civil War logistics, 

there must also be some knowledge of the mule.  Mules were employed in great numbers to pull 

wagons.  (The mule is usually, and preferably, the offspring of a male donkey, or a “jack,” and a 

female horse.  A “hinny” is the product of a stallion and a female ass.)650  Mules have had a long 

history with the US Army.  The last two operational mule units were deactivated by the Army 

only in 1956.  “Trotter,” upon his retirement, became the mascot at West Point.  ‘Trotter’ was 

advised at his “retirement ceremony” that he would no longer be “plagued with the horrors that 

had caused him to unburden himself of riders and packs” throughout his career.  The horrors that 

induced Trotter to shuck his rider or pack?  He was terrified of umbrellas and bicycles. 

“Hambone” was recognized as perhaps the finest jumping mule in the Army.  Hambone never 

lost a jumping competition against other mules.  His only loss was when, entered in a jumping 

competition against horses, he came in second.  Hambone was also recognized for his success in 

 
647 Subsistence Department, Manual for the Subsistence Department, (Government Printing Office, 1896), 43.  
648 Brevet Lieutenant Colonel John L. Hathaway, How to Feed an Army, (Washington, DC:  US War Department, 

Government Printing Office, 1898), p 28. Digitized by Google Books, http://books.google.com/bkshp?tab=wp 
649 Manual for the Subsistence Department, 43. 
650 Devereux, 224. 
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avoiding “such menial tasks as carrying a pack.”651  Emmett Essin’s Shavetails and Bell Sharps, 

The History of the US Army Mule describes the love/hate relationship of the Army with its 

mules:   

Many soldiers were closely acquainted with mules and most looked upon them with 

scorn.  To them this hybrid cross of the ass and noble mare was an outrage upon 

nature, a monstrosity, unapproachable in devilment, fathomless in cunning and the 

originator of a distinct and uninterrupted series of tricks.  The mule showed little 

dexterity except for the accurate flinging of its hooves or its ability step on the 

nearest soldier’s feet or gear.652 

 

The established ration for mules was somewhat smaller than that for horses.  Rather than the 

fourteen pounds of hay and twelve pounds of grain per day, mules were to receive fourteen 

pounds of hay, like the horse, but only nine pounds of grain.  Mules were typically fed twice 

daily while on a picket line. 

Mules, while powerful pullers, were known to be less steady under fire than horses.  

Attempts to use them to pull artillery were not successful.  They would often bolt when 

frightened, not a good attribute for an animal who was to serve on a battlefield.  During the 

campaign for the Tennessee city of Chattanooga, the Union army under General Rosecrans was 

trapped in position by the Confederate army under General Braxton Bragg.  Undertaking an 

operation to break the Confederate stranglehold on their supply lines, Union troops attacked and 

broke the Confederate position in the vicinity of Wauhatchie.  Confederate General Wade 

Hampton counterattacked the newly established Union position to reestablish the blockade.  

Terrified by the Confederate attack, two hundred Union mules broke free and crashed into the 

 
651 Essin, Shavetails and Bell Sharps, The History of the US Army Mule, (Lincoln:  University of Nebraska Press, 

199), 1. 
652 Ibid., 3. 
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attacking Confederate troops, causing them to break off their attack.653  James R. Cotner 

describes their behavior under fire:  

No animal liked to stand under fire. In the fury of battle, horses would shy and rear 

and flash their hooves; but mules carried their protests to the outer limits. When 

exposed to fire, mules would buck and kick and roll on the ground, entangling 

harnesses and becoming impossible to control.654   

 

While not the preferred team animal for field artillery, Gibbons did note that the mule 

was preferable to the horse for carrying mountain artillery.  Gibbons considered the mule: 

to be hardy, seldom sick, fears heat but little; is easy to keep; is very sure-footed 

and is especially adapted for draft or packing but is seldom used for drawing 

artillery pieces on account of its fear of firearms.655  

 

While perhaps poorly suited for artillery, mules were perfectly suited to pull wagons.  

The Army’s Subsistence Manual observed:  

One good six–mule team, in the best season of the year, is sufficient to haul three 

thousand seven hundred pounds and its own forage of two hundred seventy pounds 

(roughly two days forage for six mules), or a total of four thousand pounds.656 

 

Adding the weight of the wagon and the weight of the load and the total weight to be pulled 

approaches six thousand pounds.  While this is perhaps more a description of the maximum load, 

this is still approximately one third more than artillery horses were asked to pull.  There does 

seems to be some variation in the description of the weight of the wagon and load for a mule 

team.  Dodge wrote that “A government wagon, drawn by four horses, over good roads, ought to 

carry two thousand eight hundred pounds avoirdupois, and make an average distance of two and 

 
653 Ibid., 86. 
654 James R. Cotner, America’s Civil War: Horses and Field Artillery, America’s Civil War Magazine, March 1996, 

https://www.history.net.com/ civil-war-cannon, Accessed 22 Dec 2020.   
655 Gibbons, 410. 
656 Manual for the Subsistence Department, 
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a half miles per hour.,”657  Captain H. G. Sharpe, in his Notes on the Supply of an Army During 

Active Operations, suggested a similar weight:  

An army wagon will carry conveniently, with what forage is usually added, about 

two thousand five hundred pounds, making with the forage three thousand pounds, 

which is about the greatest capacity over moderately good roads; even this amount 

will be found very great if the march is continued long each day or requires to be 

at all rapid.658 

 

Sharpe’s total, like Dodge, was a wagon and load totaling about five thousand pounds, about one 

thousand pounds less than the Army Subsistence Manual numbers, perhaps reflecting a more 

realistic number based on experience. 

Like the artillery horses, poor road conditions added to the wagon animals’ workload.  

The difference between the Subsistence Manual and Sharpe seems to be their consideration of 

the condition of the road.  The Subsistence Manual suggested that a team could pull more during 

the “best season of the year,” meaning hard, dry roads.  Sharpe suggested the five-thousand-

pound weight limit if the road was only “moderately good.”  These numbers align with Baker’s 

findings that the load that can be pulled is significantly affected by road quality.  Recall he found 

a horse is only able to pull one third on a muddy road as he could on a hard, dry one. 

Whatever the condition of the road, the work required of a Civil War wagon team was much 

more significant than either cavalry or artillery horses.  Recall the work expected from a Civil 

War artillery horse.  “Artillery horses should not be required to draw more than seven hundred 

pounds each, including the weight of the carriage but excluding that of the cannoneers.”659  The 

total draft required for a loaded standard Union six-mule wagon was just about five and half 

 
657 Dodge, N. S, 7. 
658 Captain H. G. Sharpe, Notes on the Supply of An Army During Active Operations, (Kansas City MO. Hudson-

Kimberly Publishing Company, 1899), 213. 
659 Gibbons, 467. 
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thousand pounds.  This is more than twelve hundred pounds more than what the artillery horses 

had to pull.  Each wagon team horse or mule would have to pull about eight hundred and thirty-

five pounds, one hundred forty percent of the load for the artillery horse.  How was this 

additional workload possible?  The artillery, because of the need to pull the guns at a trot, and if 

necessary, at a gallop, required a significant margin between normal needs and extraordinary 

needs on the battlefield; wagons, though heavy, were pulled at a walk.  Gibbons’ other estimate 

may be more relevant for the wagon teams.  “A draught-horse can draw eighteen hundred pounds 

twenty-three miles a day, weight of carriage included, on a good smooth road.”660  Again, note 

the reference to road conditions.  Using this figure, a six-horse team could theoretically pull 

nearly eleven thousand pounds, about five- and one-half tons, on a “good, smooth road,” 

significantly greater than the average five thousand five hundred pounds described earlier.  

Clearly, these figures demonstrate that, like the artillery, there was some margin between normal 

and extraordinary workloads for wagon teams.  Ira Baker’s work, previously introduced, showed 

that a horse on a muddy, level road can only pull one third of what he could pull on a level, dry 

dirt road.  Considering the state of Civil War roads, six horses pulling just one third their 

maximum weight (from one thousand eight hundred pounds reduced to six hundred pounds) 

would have a capability to generate only three thousand six hundred pounds of pull.  If the road 

was not “good” or smooth, the supply wagon mules, like the artillery horses, were tasked to work 

far beyond their normal capacity.   

Probably the key transportation advantage the Army of the Potomac had over the 

Confederate Army of Northern Virginia was access to mechanized transport to perform the long-

 
660 Gibbons, 186. 
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distance transportation of supplies.  The Union Army, with water and rail options, could use 

them for the long-haul transport of their supplies leaving the wagons for the short distance 

delivery task alone.  Steamboats and rail could move enormous amounts of supplies compared to 

wagons.  Recall the flow through Aquia Landing.  At the same time Lee was probably receiving 

forty-four tons of feed and forage per day by wagon for his horses and mules, the Army of the 

Potomac was receiving four hundred tons per day, transported by steamer and railroad.  The 

Union Army was receiving nine times more feed and forage brought by water and rail than Lee’s 

army where it was brought by wagon.  

Water and rail were tremendous assets, but they could not perform the entire task of 

transporting supplies.  Their support terminated at a pier or railway station.  Once a steamer or 

rail brought the supplies to a depot in proximity to the army (such as the Union army’s depot at 

Falmouth), the supplies were then moved from there by wagons to various points around the 

army for use.  Here, perhaps, the Union and Confederate armies were in a state of parity.  

Distribution for both armies was done by horse or mule-drawn wagons.  In a perverse way, Lee’s 

task was made easier than the Army of the Potomac’s to some degree by the paucity of supplies 

he had to move.   

Armies on the move had different challenges than while stationary.  Consider Lee’s 

movement to Gettysburg.  His source of supply was primarily just what his wagon train carried 

and what supplies could be foraged from the area.  He had no rail or water options.  Most 

probably, his wagons were focused on bringing ammunition and the other critical supplies that 

would not be available to him in Pennsylvania.  Using wagons to support foraging from the 

Pennsylvania farmers rather than bringing fodder was probably his strategy to feed his men and 
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animals.  The distances were simply too great to expect wagons to go back to his base in the 

Fredericksburg area and then return to resupply Lee.  If Lee tried to use wagon trains to bring 

supplies from the Fredericksburg area to him at Gettysburg, they would have had a one hundred 

twenty-five-mile one-way trip.  At the standard distance for a day’s march, wagons loaded with 

supplies sent to him from Fredericksburg would have required five days to get to him.  If Lee 

had to send his wagons from Gettysburg for more supplies, they would have had a ten-day round 

trip.  Either option was clearly infeasible.  There were effects on military operations of Lee’s 

dependence on a “wagons only” resupply strategy.  This was seen in the discussion of the 

limitations of the artillery support for Pickett’s charge.  Recall Porter Alexander was constrained 

in his bombardment of the Union lines by the limited ammunition available.  Lee only had the 

ammunition he brought with him on the march, a resupply was simply out of his reach.  

Alexander had to make do with what he had. 

For his animals, Lee had to employ a strategy of grazing and foraging hay from local 

farms.  This feeding strategy for both soldiers and animals was the only viable option due to 

Lee’s shortcomings in both supply and transportation.  As discussed earlier, Lee noted that he 

did not have adequate feed for his animals while he was in Virginia, even before he left for his 

invasion of Pennsylvania.  In the Fredericksburg region, Lee reported that at best, he had just a 

few days of animal feed on hand at any one time.  He certainly did not have a month’s worth 

stockpiled and ready to be carried on the campaign.  Recall the daily routine of a horse grazing 

its nutrition, sixteen hours per day to eat, the rest occupied with sleeping.  An army on the march 

cannot afford to allot most of the day for the animals to eat, they must be fed.  For Lee, his 

animals were already suffering from malnutrition and starvation before departing for 
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Pennsylvania.  Even more damage to his animals was the inevitable result of this strategy.  If he 

had it available, could Lee have brought hay and grain to augment grass for his horses and 

mules? Simply put, no.  It was logistically impossible for him.  Lee needed over five hundred 

seventy tons of fodder for his animals every day.  He would have required a wagon train of more 

than three hundred fifty wagons just to haul his animal forage for each day of his campaign.  If it 

had to be brought from Virginia, even for just the movement to Gettysburg and ignoring the 

march back, Lee would have required (3 June to 1 July, thirty days) nearly eleven thousand 

wagon loads of hay and grain.  This was clearly an impossible challenge.  Even if had had that 

much, he could not move it.  Lee’s only option was to forage his animals, and this was an 

unsatisfactory one.  The military exigencies of the campaign ensured that the animals would not 

have enough time to graze a full ration regularly.  The earlier review of Longstreet’s corps’ 

movements shows that the horses and mules were, for many of the days of the movement to and 

from Gettysburg, on the march fifteen or eighteen hours a day.  They were not afforded the time 

required to graze their nutrition.  Without time to graze and without an ability to carry the forage 

for them, his horses and mules continued to be underfed in the best case or starved in the worst 

case. Lee’s horses and mules left Virginia in bad condition.  Their certainly did not improve in 

these circumstances.   

How many wagons did it take to sustain an army on the march?  Sherman’s march to 

Atlanta is somewhat comparable to Lee’s movement to Gettysburg.  Both are about the same 

distance, about one hundred twenty-five miles.  Unlike Lee, Sherman did have a single railroad 

supporting his army, although one that was frequently broken by Confederate cavalry under 
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Nathan Bedford Forrest.661  While not a perfect comparison, it is illustrative to see the number of 

wagons Sherman required to support his army even with somewhat limited rail transport 

available. Sherman’s move from Chattanooga to Atlanta consisted of:  

one hundred twenty thousand effective fighting men, six thousand three hundred 

wagons, nine hundred ambulances, thirty-two thousand total artillery, cavalry, 

ambulance, and draught horses, four thousand five hundred private horses, and 

thirty-six thousand mules, making an aggregate in all of some seventy-two 

thousand animals.662 

 

Compared to the Army of the Potomac where one third of the army was equine, in Sherman’s 

army, more than half was horse and mule.  Six thousand, three hundred wagons.  Nine hundred 

ambulances.  Over seven thousand wagons and ambulances.  And this was an army supported by 

a rail line that reduced the need for movement of supplies by wagon train.  Meade’s Army of the 

Potomac, supported by rail and water transport, had slightly fewer animals than Sherman.  While 

Sherman had thirty-six thousand mules to pull his wagons, Meade had about thirty thousand 

horses and mules assigned to his transportation.  

Compared to this, Lee’s trains, measured by the number of animals assigned to move 

them, had to be significantly less and they were.  Higher priority needs, Lee’s cavalry, and 

artillery suffered from both a shortage of horses and weakened condition.  This probably left 

fewer, weaker horses and mules available to pull the wagons.  The total number of animals Lee 

had at Gettysburg was probably in the vicinity of forty-four thousand, with perhaps twenty-five 

thousand assigned to transportation tasks.  The difference between Meade’s thirty thousand and 

 
661 Michael J. Hughes, Sherman’s 1864-65 Campaigns: Strategic Analysis and Lessons for Today, Newport, RI:  

Naval War College, May 1994, a283708.pdf@dtic.mil, Accessed 19 December 2020.  Sherman thought Forrest was 

so effective in breaking that rail line that he wrote, “that devil Forrest must be hunted down and killed if it costs ten 

thousand lives and bankrupts the federal treasury.”  
662 Rusling, Captain J. F., A Word for the Quartermaster’s Department, The United States Service Magazine, 

Volume III. NY, NY.  256. 
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Lee’s twenty-five thousand animals equates to over eight hundred fewer wagons for Lee to carry 

supplies.  Still, Lee probably had as many as five thousand, eight hundred wagons and 

ambulances, a lot, but much fewer than Sherman’s seven thousand two hundred.  The table 

below breaks down the probable distribution by task of Lee’s animals at Gettysburg. 

 

Table 54. Estimated Numbers of Confederate Horses and Mules at Gettysburg 

 

Stuart's Cavalry 

Division 
12,000 mounted men  12,000 

Other cavalry 

units 
2,100   2,100 

Artillery 

270 pieces in 45 batteries with 

typical 101 horses per battery 

(4 vice 6 horses per gun) 

  4,545 

Ammunition 

Train 

Reported 800 wagons with 4 

horses per wagon (vice the 

regulation 6 mules) 

  3,200 

Supply Train 
Reported 4,200 wagons and 

800 ambulances 
20,000 

Infantry 

Regiments 

45 Confederate regiments each 

typically with 6 

4-horse wagons 

  1,080 

Total             42,925 

 

This would make Lee’s total vehicle count about six thousand wagons and ambulances. To pull 

them, Lee needed over twenty-four thousand horses and mules (using four vice six mules per 

wagon, assuming that these teams would have been reduced comparable to his artillery teams).  
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More than half, fifty-six percent, of his total number of animals were pulling wagons and 

ambulances.  

Compare Lee’s wagon train to the one supporting the Union Army of the Potomac. 

Meade’s train was also an immense affair. Union Lieutenant Colonel C.W. Tolles described it 

this way: 

Upon the most limited allowance compatible with freedom of operations for a few 

days, away from the depots, an army’s trains are an immense affair. Under the then 

existing allowance in the Army of the Potomac, a corps of thirty thousand infantry 

has about seven hundred wagons, drawn by four thousand two hundred mules. On 

the march it is calculated that each wagon will occupy eighty feet – in bad roads 

even more; consequently, a train of seven hundred wagons will cover fifty-six 

hundred feet of road – or over ten miles and the ambulances of a corps will occupy 

about a mile.663   

 

The Union had a total of seven army corps at Gettysburg.  If the number of wagons was 

standardized among the corps, the Army of the Potomac would have had four thousand, two 

hundred wagons pulled by twenty-five thousand, two hundred horses and mules.  At a normal 

march interval, the wagon trains of the Army of the Potomac would have taken sixty-six-miles of 

road space.  Regulations understandably specified that they move on separate routes whenever 

they could to shorten the length of multiple, individual columns:   

The object of the movement and the nature of the ground determine the order of 

march, the kind of troops in each column, and the number of columns. The force is 

divided into as many columns as circumstances permit, without weakening any one 

too much. They ought to preserve their communications and be within supporting 

distance of each other.664 

 

 
663 Tolles, LTC C. W. (1864) An Army: Its Organization and Movements, Second Paper, Continental Monthly, 

Volume 6, Issue 1, July 3. 
664 Regulations for the Army of the United States, New York: Harper and Brothers, 1857, 78.  Interestingly, these 

regulations were signed by Jefferson Davis as the Secretary of War. 
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In the Army of the Potomac, wagons were allocated to the units of the army by a specific 

formula.  Typically, these wagons moved with their unit, the wagons assigned to a regiment 

would move with its regiment.  When required, they would move to the supply trains to be 

resupplied and then return to their unit.  The supply trains typically stayed far away from the 

battlefield to protect them from attack or capture.  Each corps headquarters was authorized two 

wagons for baggage, mess stores and the like as well as three wagons for subsistence and forage.  

Each infantry corps headquarters was also authorized six wagons each for entrenching tools.  

Each division headquarters was authorized one wagon for baggage and mess stores, two wagons 

for subsistence and forage and one wagon for armorer tools.  The artillery reserve was allocated 

one wagon for baggage and mess stores and two wagons for subsistence and forage.  Each of the 

thirty-nine infantry and cavalry brigades were authorized one wagon for baggage and mess 

stores, one wagon for subsistence and forage and one wagon for “sales to officers.”  Each of the 

seven artillery brigades were authorized the same one wagon for baggage and mess stores, one 

wagon for subsistence and forage and one wagon for “sales to officers.”  Each of the one 

hundred and eighty-two infantry and cavalry regiments was allocated two wagons each.   

For wagons, the big number was found in each corps’ supply train.  Each infantry corps was 

allocated two hundred and eighty wagons for its supply train, carrying a total of ten days 

subsistence for the men and ten days forage for the team animals at ten pounds of grain per day 

for each animal.  The balance of their forage would be grass.  The cavalry corps was allocated 

one hundred fifty wagons for its supply train, again carrying ten days food for the men and ten 

days forage for the team animals.  Each cavalry division was authorized another one hundred 

fifty wagons.  (This probably would have been the number of Stuart’s wagons, had he brought 
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them with him).  The ammunition train was allocated five wagons for every one thousand men.  

For the Army of the Potomac, the ammunition train consisted of six hundred wagons.  Each 

infantry and cavalry division were authorized two wagons for forage and ambulance teams.  

Three wagons for every one thousand five hundred men were authorized for medical supplies.  

Each six-gun artillery battery was authorized five supply wagons.  The Engineer Brigade had 

fifty-seven wagons.  Each Engineer Battalion had twenty.  The Signal Corps had twenty.  The 

Quartermaster’s general repair depot had one hundred and eighty.  See the table below for the 

wrap up of these numbers for the Army of the Potomac. 
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Table 55. Wagon Allowance, Army of the Potomac, 1864665 

The April 1864 Strength Report of the Army of the Potomac was 120,000 Men 

Unit Number of Units 

Wagons 

Authorized per 

Unit Total 

Corps Headquarters    4     5 20 

Division Headquarters  14     4 64 

Artillery Reserve    1     3 3 

Infantry/Cavalry Brigades  39     3 117 

Artillery Brigades    7     3 21 

Infantry Corps Entrenching Tools    3     6 18 

Infantry Regiments 182     2 384 

Cavalry Regiments   33     2 64 

Infantry Corps Supply Train     3 280 840 

Cavalry Corps Supply Train     1 150 150 

Cavalry Division, Forage Supply Train     3   50 150 

Five Small Arms Ammunition Wagons per 1000 

Men 120     5 600 

Forage & Ambulance Trains, Infantry & Cavalry 

Divisions   14     2 28 

Hospital Supplies, 3 wagons for every 1,500 men   80     3 240 

Four Gun Artillery Batteries      8     4 32 

Six-Gun Horse Battery      6     5 30 

Four-gun Horse Battery     6     5 30 

Engineer Brigade 1 57 57 

Engineer Battalion 1  20 20 

Signal Corps 1  20 20 

General Repair Depot 1 180 180 

   3068 

 

The constant imperative to feed the horses and mules is reflected in the guidance issued 

to the Union Army:  

The wagons allowed to a regiment, battery, or squadron must carry nothing but the 

forage for the teams, cooking utensils, and rations for the troops, hospital stores, 

and officer’s baggage.  One wagon to each regiment will transport exclusively 

hospital supplies, under the direction of the regimental surgeon; the one for 

regimental headquarters will carry the grain for the officers’ horses; and the three 

 
665 Report, Brigadier General Rufus Ingalls to Major General Daniel Butterfield, Army of the Potomac, April 16, 

1864, Original Records of the War Between the States, Series 1, Volume 33, 852. 
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allowed for each battery or squadron will be at least half loaded with grain for their 

own teams. 

 

By 1864, each cavalry division was assigned fifty wagons just for carrying forage for their 

horses, with a total capacity of about fifty tons of grain for its animals.  Each artillery battery was 

given four wagons to carry forage for its animals.  The Army’s ammunition train was assigned 

wagons for forage at the ratio of five forage wagons for every twenty-five ammunition wagons.  

The 1864 strength report shows the army had six hundred ammunition wagons.  With the one to 

five ratio, the Army had one hundred and twenty wagons just to carry forage for the animals of 

the ammunition wagons. 

Strict regulations were also laid down in the Army of the Potomac governing the 

allowable numbers and employment of wagons.  Even with those rules, the number of wagons 

was enormous.  Identifying what each wagon carried and to what unit it belonged was a 

challenge.  The figure shows wagons of a Union ammunition train.  They were marked in a 

precise way, with a horizontal stripe, with the stripe color coded to identify whether the 

ammunition was for the artillery, cavalry, or infantry.  The wagons were also marked with the 

number of the number of the corps and division to which they belong, and the kind and caliber of 

ammunition contained. 666  Note the markings on the canvas of the wagons in the picture below, 

denoting them as ammunition wagons and giving them priority on the march. 

 

 
666 Army of the Potomac General Order Number 152, 9 August 1862. 
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Figure 85. The Ammunition Train of Kilpatrick's Third Division, 

Cavalry Corps, Army of the Potomac.667 

 

 

The total number of wagons indicated in the table above is not the total number of 

vehicles in the Army. It does not include the artillery vehicles.  Approximately eight hundred 

ambulances must be added, bringing the total to nearly four thousand vehicles.  The ambulances, 

at two horses per, would require an additional one thousand six hundred horses.  At six horses or 

mules per wagon, the Army of the Potomac in 1864 would have had over twenty thousand horses 

and mules dedicated just to pulling its ambulances and wagons.   

The way wagons were driven was also strictly controlled.  One of the chief concerns was 

caring for the teams.  The Army of the Potomac prohibited the “fast riding or driving of public 

horses and mules.  Wagon trains were not to move faster than a walk, unless under specific 

written orders.”668 

 

 
667 Library of Congress Photograph, Ammunition Train 3rd Division, Cavalry Corps, Brandy Station, 1864, 

https://www.loc.gov/pictures/item/2012649509/, Accessed 25 December 2020.   
668 Army of the Potomac General Order Number 134, 12 June 1862. 
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Figure 86. A Union Wagon Marked as the Baggage Wagon for a Headquarters669 

 

The ability to care for its wagon teams, to properly feed them, to protect them when 

possible from overwork, had military benefits.  Rufus Ingalls wrote a letter to Meigs in January 

of 1863 highlighting the effect of the Army of the Potomac’s transportation advantages.  “The 

means of transportation is in most excellent condition. No army in the world ever had so good as 

this now has.”670  Compare this to Lee, who was unable to take the same care of his animals, 

“Nothing prevents my advancing now but the fear of killing our artillery horses. They are much 

reduced, and the hot weather and scarce forage keeps them so.”  Again, this is not an uninformed 

opinion, Lee was an expert in the military use of horses and mules.  If Lee feared that an advance 

would kill his artillery horses, their deaths would be the probable outcome.  And his artillery 

horses had greater priority for feed and care than his wagon teams. 

 
669 Russell, Andrew J, photographer. Covered wagon for "Headquarters baggage" and saddlery, probably a Civil 

War military cam United States, 1865. Photograph. https://www.loc.gov/item/91787201/. 
670 Memorandum from Brigadier-General Rufus Ingalls to Brigadier-General Montgomery C. Meigs, dated January 

15, 1863, Subject: Transportation Capability of the Army of the Potomac Headquarters, Army of the Potomac, 

Office of Chief Quartermaster, Camp near Falmouth, Va., 
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The ability of the two armies during the Gettysburg Campaign to conduct resupply is 

highlighted by a comparative review of their supply operations.  Lee’s preparations for his 

movement to Gettysburg in late May 1863 were not unnoticed by the Army of the Potomac.  

Union Colonel George Sharpe oversaw the Army of the Potomac’s Bureau of Information at the 

Army headquarters.  Sharpe reported on the 27th of May that he had detected preparations by Lee 

for a major offensive.  On the 3rd of June, Lee began withdrawing his army from the vicinity of 

Fredericksburg and began concentrating them near Culpeper Courthouse in anticipation of his 

movement north.  It was not until the 12th that Hooker learned that Lee’s army had left 

Fredericksburg. 671  On 14 June, Joseph Hooker, then in command of the Army of the Potomac, 

ordered the evacuation of the supplies, rail cars, and wounded from Aquia Landing to the Port of 

Alexandria.  Rufus Ingalls, the Quartermaster for the Army of the Potomac, advised Meigs, the 

Quartermaster General of all Union armies, of these actions.  Union ships were ordered from 

Fortress Monroe in the Norfolk area to immediately move to Aquia to assist in this shift of base.  

Colonel Daniel Rucker, Commander of the Alexandria Depot, was ordered to put fresh shoes on 

as many horses as possible and have them ready to issue.  By 16 June, Aquia was completely 

evacuated except for the rail cars that would be moved the next day.   

 The Army of the Potomac began to move to counter the threat Lee posed, marching on an 

arc to cover Washington, ultimately arriving at Gettysburg as has been discussed.  Here, Union 

access to water and rail transportation showed another advantage.  Meade could resupply while 

on the move while Lee only had what he brought with him.  It was in this movement that the 

impact of expertise showed itself to great effect for the Union Army.  At the opening of the 

 
671 Coddington, 49. 
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Gettysburg Campaign, the Army of the Potomac’s key logistics bases were the Alexandria Depot 

on the Potomac River near Washington, as well as Baltimore, Harrisburg and Philadelphia in 

Pennsylvania and New York City.  To support the movement of the Army of the Potomac north, 

Brigadier General Rufus Ingalls, Quartermaster General of the Army of the Potomac, established 

a series of resupply points at Dumfries, Occoquan, Manassas, Fairfax Station, Edwards Ferry, 

Frederick, Union Mills and Westminster.672  This was an immense task, fortunately for the 

Union, one undertaken by true geniuses. 

 

 
Figure 87. Union Wagon Train Departing from the Docks at Belle Plain, Virginia673 

While the Army of the Potomac moved north, another genius, Union Railroad Chief  

 
672 Major Christian B. Meisel, Logistics for the Gettysburg Campaign:  Refocusing an Army in War, Master’s 

Thesis, United States Marine Corps Command and Staff College, April 2010, 16. 
673 Photograph by Timothy O’Sullivan, Library of Congress Photograph, Belle Plain, Va, Army Wagons and 

Transports at the Lower Landing, https://www.loc.gov/pictures/collection/cwp/item/2018666569/.  Accessed 25 

December 2020. 
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Herman Haupt was in the area between Washington and Gettysburg, supervising the repair of 

railroad bridges damaged by Stuart’s troopers as they moved through the area.  Army Special 

Order Number 286 issued at Washington on 27 June 1863 established Haupt as the sole authority 

for the transportation of troops and supplies:   

Brigadier General H. Haupt, US Volunteers, is hereby authorized and directed to 

whatever he deem expedient to facilitate the transportation of troops and supplies 

to aid the armies in the field in Virginia, Maryland and Pennsylvania.  By Command 

of Major General Halleck.674 

 

 Stuart’s cavalry on his march through Pennsylvania on the east side of Gettysburg had 

damaged key railroads.  The Baltimore and Ohio had been cut.  The Northern Central had been 

damaged.  Haupt, in Westminster, Maryland on the evening of 1 July, relieved the superintendent 

of the northern Central Railroad.  Haupt established Westminster as the key supply hub for the 

army at Gettysburg.  On 1 July, the day of Buford’s fight, a railroad repair force, under Mr. Adna 

Anderson, was ordered from Alexandria with four hundred men equipped with tools.  Four 

carloads of rails to repair track were sent.  More was to follow.  Upon his arrival, Anderson 

coordinated the movement of thirty trains per day, a ten-fold increase over the rate of just days 

prior.  After repairs were made, Haupt reported to Ingalls that the Western Maryland railroad 

was now in running order, though condition of the roadbed only allowed for a speed of a little 

over five miles per hour.675  He also ordered more rails, cars, and engines from the depot at 

Alexandria.   

Seeing that the limitations of the rail line would not allow rapid transport of important 

correspondence, Haupt organized “horse expresses,” an enterprise much like the Pony Express.  

 
674 Haupt, 224. 
675 Ibid., 230. 
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One would leave every three hours, with a relay station every seven miles, to run day and night.  

Anderson’s repair force was already on the Northern Central railroad, building turnouts and 

making significant progress with repairs.  At 1500 on the 2nd, Haupt reported that he hoped to 

pass one hundred and fifty cars per day, each way, capable of evacuating two to four thousand 

wounded in the return cars.  By the night of 4 July, Haupt reported that two thousand tons of 

supplies had already been forwarded to the Army of the Potomac from Westminster.  One 

thousand, five hundred tons per day were scheduled to arrive via the Western Maryland 

Railroad.  The Northern Central Railroad would be reopened the next night, offering even more 

potential to bring supplies.  With Westminster only twenty-five miles from Gettysburg, a normal 

day’s wagon movement would bring supplies to Gettysburg and casualties from Gettysburg to 

the Westminster rail station.   

 

 
Figure 88. Union Wagons at Atlanta Rail Station676 

 

 
676 Library of Congress Photograph, Atlanta, Georgia, Federal Army Wagons at Depot, 

https://www.loc.gov/pictures/collection/cwp/item/2018670934/, Accessed 26 December 2020. 
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The availability of supplies, the integration of water, rail, and wagon transport for the Army of 

the Potomac, organized by experts, is what made this logistics marvel possible.  The horses and 

the mules of the Army of the Potomac were largely the beneficiaries.  Recall the supplies 

transported to the Army of the Potomac from Aquia Landing to Falmouth.  At the start of 1863, 

the Army of the Potomac received via the Aquia Creek line about 800 tons of supplies (eighty 

railroad cars) per day. 

 

 
Figure 89. 1863 Aquia Creek Rail Line Deliveries in Tons677 

 

 

In his official report written months after the Gettysburg battle, Ingalls described the 

logistics scenario as the battle unfolded: 

On July 1, the headquarters remained at that point (Taneytown, Maryland), while 

the army was being concentrated at Gettysburg. The First and Eleventh Corps 

opened the great battle of Gettysburg on that day. The wagon trains and all 

impedimenta had been assembled at Westminster, on the pike and railroad leading 

to Baltimore, at a distance of about twenty-five miles in rear of the army. No 

baggage was allowed in front. Officers and men went forward without tents and 

with only a short supply of food. This arrangement, which is always made in this 

army on the eve of battle and marches in presence of the enemy, enables 

experienced and active officers to supply their commands without risking the loss 

 
677 Gabel. 
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of trains or obstructing roads over which the columns march. Empty wagons can 

be sent to the rear, and loaded ones, or pack trains, brought up during the night, or 

at such times and places as will not interfere with the movement of troops. On this 

campaign our trains, large as they necessarily were, being over four thousand heavy 

wagons, never delayed the march of a column, and, excepting small ammunition 

trains, were never seen by our troops. The main trains were conducted on roads to 

our rear and left without the loss of a wagon. On the morning of July 2, I arrived at 

Gettysburg and was present during the battle which resulted so favorably to our 

arms. Arrangements were made to issue supplies at Westminster, brought over the 

branch railroad from Baltimore, and at Frederick by the Baltimore and Ohio 

Railroad. Telegraphic communications extended from these points to Baltimore, 

Washington, &c., and our army communicated every third hour by means of relays 

of cavalry couriers.”678  

 

In the middle of a battle, the Army of the Potomac, through the genius of Meigs, Haupt, 

Ingalls and many others, was able to shift its supply base from Falmouth, Virginia to 

Westminster, Pennsylvania, over one hundred miles away.  They were able to repair damaged 

railroad bridges and track, and still deliver more supplies than the Army received at Falmouth 

(one hundred and fifty carloads per day compared to eighty at Falmouth).  Half of the tonnage, 

approximately four hundred tons daily, received at Falmouth was forage for the animals.  If that 

proportion held, the Army of the Potomac was being supplied with approximately seven hundred 

and fifty tons of horse forage a day, supplied by wagon train from the depot at Westminster.  The 

Union army had the supplies available, rail and water for long distance transportation, ample 

wagons for the local distribution, and the incredible expertise of Haupt, Meigs and Ingalls to 

bring it all together. 

Compare this to Lee.  What might he have written?  That he had no large store of 

supplies available to sustain his army on the march.  That even if he had, he did not have the 

 
678 Original Records of the War of Rebellion, Series I, Volume 27, Part 1, Chapter XXXIX, 221-225. 
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required water, rail, or wagon assets to move them.  And that the Confederacy had no match for 

the Union Army’s supply and transportation expertise.   

Lee’s wagon horses and mules, much like those of his cavalry and artillery, left Virginia 

in bad shape.  Through lack of fodder and rest during the Gettysburg Campaign, they had to have 

returned in worse condition.  The condition of the animals in the two armies could not have been 

more different.  Union General Ingalls wrote in his Gettysburg Operational Report, “Ample 

supplies of forage, clothing, and subsistence were received and issued to fill every necessary 

want without in any instance retarding military movements.”   Then recall this 24 August 1863 

letter from Lee to Davis, a month after returning from Gettysburg.  “Nothing prevents my 

advancing now but the fear of killing our artillery horses. They are much reduced, and the hot 

weather and scarce forage keeps them so. The cavalry also suffer and I fear to set them at 

work.”679  If this was the condition of his artillery and cavalry animals, his priority animals, the 

condition of his wagon teams must have been even more desperate.  Wagon horses and mules 

were the third priority, and a distant third, most likely.  The inability of Lee and the Army of 

Northern Virginia to subsist his animals in the defense in Virginia or on the march through 

Maryland and Pennsylvania ensured their slow, continuous degradation.  He could neither feed 

the horses and mules he had nor could he replace those exhausted or sick.  The ability of his 

army to move, to fight or to supply itself was degrading rapidly, with no hope for improvement. 

This must be the key factor why Lee’s army never took the offense again.  Lee returned 

to his defensive line along the Rappahannock and there awaited the Army of the Potomac’s 

inevitable attack, this time led by Grant.  While battles may be won on the defense, wars are not. 

 
679 The War of the Rebellion: A Compilation of the Official Records of the Union and Confederate Armies, Letter, 

Lee to Jefferson Davis, August 24, 1863, https://ehistory.osu.edu/books/official records, Serial 049, 664. 
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After Gettysburg, Lee’s army fought brilliant defensive battles at the Wilderness, Spotsylvania 

Courthouse and at Cold Harbor.  He may have won each battle, but following each one, Lee 

moved south, not north.  Despite losing battles, the Army of the Potomac was not defeated, and it 

continued to press Lee towards Richmond.  With the degraded condition of his army, and 

particularly that of his horses and mules, taking the offensive to defeat the Army of the Potomac 

was now beyond the realm of the possible for Lee.  All Lee could do was make defensive stands 

and try to inflict more casualties than the Union could bear.  In the end, Lincoln and Grant could 

bear the casualties and it became the siege Lee feared.  Due to his inability to subsist his animals 

and to replace his losses, Lee’s options were limited to a course that ultimately ensured his 

army’s defeat. 
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CHAPTER 16 

 

 

EPILOGUE 

 This Chapter expands on the Civil War examples previously discussed.  It takes a top-

level look at three conflicts that followed the US Civil War as well as the use of the horse in the 

civilian, urban economy.  Rather than employing the more detailed case studies used previously 

to explore the history of the horse in a Civil War military context, this chapter employs shorter 

vignettes on four historical episodes.  They are the Boer War in South Africa, the First World 

War on the Western Front, and the German invasion of France in World War II.  The last 

vignette looks at the use of horses in the civilian economy using the early 20th century New York 

City as the means to explain the challenges of immense numbers of horses in an urban 

environment.  The point of these vignettes is to demonstrate that the challenges of horse-drawn 

warfare were not unique to the US Civil War or to military history and that there is a universality 

to the story of the horse in the pre-mechanized era. 

 Thirty-four years after the end of the US Civil War, the “South African” or “Boer War” 

commenced.  This war was fought between Britain and the self-governing Afrikaner or “Boer” 

colonies of the South African Republic (also known as the Transvaal) and the Orange Free State.   
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Figure 90. Map of South Africa 

 

 

This was an expeditionary war.  The British Army had to deploy its forces, equipment, 

and horses from their home islands to the southern tip of Africa via ship, a voyage of over six 

thousand miles.  The horses’ suffering commenced with their transit to South Africa.  During the 

voyage from England to South Africa, the horses had to stand in their stalls, unable to roll or to 

lay down for nearly three weeks. 680 As mentioned earlier, recumbent sleep is required for a 

horse to enter REM.  The horses arriving in South Africa were certainly sleep deprived.  And 

their suffering was only beginning. 

 

 
680 Sandra Swart, Horses in the South African War, c. 1899-1902, Essay, University of Stellenbosch, Matieland, 

South Africa, 4.  The transit is estimated to having occurred at a nominal twelve knots, or about 288 miles per day. 
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Figure 91. Disembarking a Horse at the Point, Durban Harbor, South Africa,1902.681 

 

 

Perhaps the first modern, European-style war, although fought on a different continent, 

the Boer War presaged much of the combat seen in World War I.  Magazine fed, bolt action 

rifles could be fired rapidly from the prone position, greatly increasing the safety for the soldier 

and the hazard for his enemy.  Smokeless powder made it much more difficult to see where the 

shooters were compared to the Civil War’s black powder and its large plumes of white smoke.  

The accuracy of the rifle compared to Civil War era weapons made them deadly at hundreds of 

yards.  Camouflage, concealment, and entrenchment became battlefield necessities. 

The Boer War also saw the first regular use of the machine gun, such as the Maxim.682  

Invented by American Hiram Maxim, the machine gun revolutionized infantry combat.  The 

 
681 Graham Leslie McCallum, The Horse in the Anglo-Boer War, 

https://grahamlesliemccallum.wordpress.com/2014/05/07/1523/, Accessed 5 January 2021. 
682 Events of 1901, The South African War, National Archives of the United Kingdom, 

http://www.nationalarchives.gov.uk/pathways/census/events/britain5.htm, Accessed 1 January 2021.  
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Maxim firing mechanism was operated by recoil, allowing fully automatic fire.  It was water 

cooled, allowing for long bursts of fire with the water carrying the heat away from the barrel.  

With an effective range of two thousand five hundred yards and a maximum range of four 

thousand yards, the infantry now had weapons that outranged Civil War artillery.  Rather than 

one shot every minute of Civil War artillery, the infantry had a weapon with a rate of fire that 

was simply inconceivable in the Civil War.   

 

 
Figure 92. British Soldiers with a Maxim Machine Gun683 

 

 

The British Army had also adopted the Lee-Enfield rifle for its infantry.684  This bolt 

action rifle was a fast shooter compared to Civil War era rifles, but the major distinction was 

range and accuracy.  The Lee-Enfield had an effective range of five hundred fifty yards with a 

maximum range of three thousand yards.  The danger zone for men and horses previously 

 
683 Photograph: British Soldiers with a Maxim Machine Gun, 

http://www.nationalarchives.gov.uk/pathways/census/events/britain5.htm, Accessed 1 January 2021.   
684 Boer War Weapons, 

https://www.bwm.org.au/weapons.php#:~:text=Experience%20in%20the%20Boer%20War,the%20Maxim%20Auto

matic%20Machine%20Gun, Accessed 1 January 2021. 
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described was now extended hundreds of yards farther than Civil War soldiers and horses faced.  

These rifles had the additional advantage of firing ammunition employing smokeless powder.  

With riflemen firing from hiding, with no smoke revealing their position, the battlefield was now 

one with an invisible, deadly enemy.  In combination with the employment of machine guns for 

enfilading fire, just as Civil War artillerymen attempted to do, the infantry battlefield was now an 

abattoir, a fact reinforced gruesomely in World War I just a little over a decade later. 

This was a war of large open spaces.  Cavalry and mounted infantry were needed to cover 

the battlespace.  The losses of horses incurred during this war by the British Army are mind 

numbing.  So great were the losses that even those accustomed to heavy losses of horses in war 

considered them horrific.  Steven J. Corvi in his article, Men of Mercy:  The Evolution of the 

Royal Army Veterinary Corps and the Soldier-Horse Bond During the Great War, cites the 

British Army losses of horses and mules during the Boer War.  For the period October 1899 to 

December 1900, Corvi’s British Army numbers are two hundred sixty-three horses and sixty-

three mules dying per day.  From January to December 1901, losses rose to three hundred 

eighty-seven horses and a somewhat better forty mules per day.  Between October 1899 and 

December 1901, the British Army had 294,731 horses and mules die in South Africa.685  As bad 

as these numbers are, Corvi specifically noted that they were not the total equine deaths.  “These 

figures do not include the number of debilitated animals, nor those lost to disease or the 

enemy.”686  This means more than a quarter million horses and mules died from just two causes 

in the Boer War, starvation, and exhaustion.  

 
685 Steven J. Corvi “Men of Mercy: The Evolution of the Royal Army Veterinary Corps and the Soldier-Horse Bond During 

the Great War,” Journal of the Society for Army Historical Research, vol. 76, no. 308, 1998, 272–284. JSTOR, 

www.jstor.org/stable/44230161. Accessed 1 January 2021. 
686 Ibid., 276. 



381 

 

 

 
Figure 93. The Price of Empire, Battlefield Casualties of the Boer War687 

 

 

Sandra Swart wrote in her thesis Horses in the South African War, circa 1899-1902,688 

that the Boer War was the costliest for the British Army since 1815 with 22,000 soldiers killed 

out of a total 447,435 who served there.  For the horses and mules of the British Army in South 

Africa, she cites the numbers of 326,073 horses and 51,399 mules killed during the war.689  This 

was a staggering fatality rate of sixty-seven percent for the horses and thirty-five percent for the 

mules working in support of the British Army.  But as terrible as these numbers are, Swart’s 

estimate appears to be slightly low.  Thomas Pakenham, in his The Boer War, cites British War 

department records that put the equine deaths at 400,346.690   

 
687 This photograph was published 12 May 1900 with the caption “The Price of Empire” in the British weekly 

“Black and White Budget,” Events of 1901, The South African War, National Archives of the United Kingdom, 

http://www.nationalarchives.gov.uk/pathways/census/events/britain5.htm, Accessed 1 January 2021. 
688  Swart, Horses in the South African War, c. 1899-1902. 
689 Swart, 2. 
690 Thomas Pakenham, The Boer War, (London:  Little, Brown Book Group, 1992), 572. 
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 In 1903, British Army Lieutenant A. S. Head wrote an article describing his experiences 

as a veterinarian with a British cavalry unit.691  Much like the history of the horses of the 10th 

Massachusetts tells the story of Civil War artillery through the experiences of a single artillery 

battery, Head presents the story of the horses of a single British cavalry regiment.  Following an 

ocean transit, Head landed with his regiment at Cape Town in November 1899.  The regiment 

had four hundred and six horses assigned who were judged by Head to be in just ‘fair’ condition 

after their voyage to South Africa.  Head noted that “they had had a bad sea voyage and had just 

recovered from mange.”  They had departed England in the Fall and after crossing the Equator, 

arrived in South Africa during their Summer.  Without a period of acclimatization to the Summer 

climate, the regiment moved about six hundred miles northeast to a new camp.  Head reported a 

new outbreak of mange, but one contained by isolation. 692  Deaths soon began occurring among 

the regiment’s horses.  The causes of death suffered by the regiment’s horses soon began to 

mirror America’s Civil War experiences, with one difference.  An additional hazard were the 

poisonous plants found in South Africa, such as the tulip or tulp plant, that also resulted in horses 

dying.693 Swart describes horses dying of “tongue illness.”  Most probably this was known to 

soldiers in the Civil War as “black tongue,” or vesicular stomatitis.  Swart reports a total of 

twelve thousand horses put down due to glanders.  There were over twenty-seven thousand cases 

of mange.  “Strangles” and equine influenza were common.  Equine pneumonia killed many 

horses.694   

 
691 Lieutenant A. S. Head, AVD, The Wear and Tear of Horses During the South Africa War, The Journal of 

Comparative Pathology and Therapeutics, Volume XVA, Number 4, December 31, 1903. 
692 Ibid., 299. 
693 Ibid., 304. 
694 Swart, 6. 
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Head wrote that the next three months primarily consisted of reconnaissance operations 

for his regiment.  Even though the regiment was conducting reconnaissance and was not engaged 

in large scale battles, its horses still faced the threat of battlefield injury and death from an enemy 

employing guerilla tactics.  In this ninety-day period, the regiment lost sixty horses, thirty-nine 

killed in action and a further thirty-one ordered shot due to wounds too severe to survive.  All 

sixty of the regiment’s horses during this period were killed directly or indirectly due to combat. 

Head reported that his unit undertook an eighty-mile march completed in just three days. 

The regiment lost a further five horses to wounds but upon completing the march, they also had 

ten sick, six of which were cases of sore backs.  Head noted that the horses’ load was 

approximately two hundred and eighty pounds.  Recall that Boniface had called for a maximum 

weight of two hundred twenty-five pounds, Halleck had called for the slightly heavier two 

hundred fifty pounds.  These British horses were heavily burdened, carrying one hundred 

twenty-five percent of the Civil War era’s maximum load.  This extra weight certainly 

contributed to the number of horses debilitated by sore backs. This workload was soon reflected 

in the number of dead or injured horses.695 

 A squadron of Head’s regiment made a march of one hundred miles during March 1900.  

As shown earlier, at the typical march rate of twenty-five miles a day for well-conditioned 

cavalry, this would have been a four-day movement.  While the distance between points may 

have been one hundred miles, the actual distance covered by the horses was much greater.  

During the march, the regiment conducted reconnaissances which greatly extended the distance 

covered.  One day, for example, Head writes that the horses covered a total of forty-seven miles., 

 
695 Head, 300. 
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nearly double the prescribed distance in the American army.  During that march, thirteen horses 

died due to exhaustion and they had twenty more sick, most of which were, again, suffering from 

sore backs.696   

 As a further example of the stress placed upon the British Army horses, Head’s regiment 

marched from Barberton to Pretoria, a movement of two hundred and seven miles.  The regiment 

commenced its march on 2 October and arrived in Pretoria on 2 November 1899.  At the 

conclusion of the march, the regiment’s total loss of horses was forty-four died or destroyed, 

forty-nine abandoned from exhaustion, twenty-four missing and ninety-seven sent to veterinary 

hospitals.  In total, they had ninety-eight horse die or abandoned, twenty-four horses missing and 

ninety-seven sick or exhausted horses.  This thirty-day movement resulted in a total of two 

hundred and fourteen dead, missing, or sick horses.  Head does not mention the number of horses 

the regiment began the march with, but he does note that the regiment received two hundred 

sixteen replacement horses during the march.  Even with these replacements, the regiment 

marched into Pretoria with just two hundred twenty-four fit horses.  The two hundred twenty-

four fit horses were barely more than the number of replacement horses they received. 

Head, a veterinarian, describes the condition of the horses through his professional lens:   

All the horses of the regiment were in a very bad way – thin, tired, miserable 

looking objects, with sunken eyes, drooping heads and nothing but skin and bones.  

A few were so weak that when they got down, they had to be helped up in the 

morning.  They did not seem to improve at all with rest; in fact, they were mostly 

too far gone, and nothing short of six months rest with soft food would have done 

them much good.697 

 

 
696 Head, 300. 
697 Ibid., 302. 



385 

 

 

The timeline for recovery Head mentions mirrors the Civil War recommendations; more modern 

veterinary approaches could not accelerate the horses’ recovery. 

 
Figure 94. The Irish Dragoon Guards, South Africa698 

 

 

It was in this condition that the regiment commenced a seventeen-day march to Pretoria 

in May 1900.  Commencing on 20 May, the regiment moved one hundred seventy-five miles, 

arriving in Pretoria on 6 June.  There was no grazing available for the animals during the march; 

the Boer army had burned all the grass.  As the unit’s veterinarian, Head reported on the losses 

that occurred in a single day: 

Although the day’s march was not heavy, the horses in the wretched state there 

were in could hardly do it at a walk; ten died, twenty were destroyed and seventy 

had to be abandoned (with their saddlery), as there were too exhausted to go further.  

Abandoned horses invariably died, as they were too exhausted to get better; they 

ended in getting down and being too weak to rise, lay there and died in one or two 

days without food or water.  Thousands died when they had the best food and 

 
698 McCallum. 
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attention in a veterinary hospital as they were in such an emaciated and weak state 

that recovery seemed quite impossible.699 

 

Upon arrival in Pretoria, the regiment reported seventy-two sick horses, of which thirty 

were suffering from sore backs.  The heavy loads continued to inflict casualties among the 

horses.  A regiment which had started in November 1899 with four hundred six horses arrived in 

Pretoria on 6 June 1900, just ten months later with one hundred nineth-six, with seventy-two of 

them sick.   

 

 
Figure 95. British Soldiers Trying to Revive a Horse that Collapsed from Exhaustion700 

 

 

Head summarizes the condition of the horses following this period:   

The remnant shared in the battle of Diamond Hill a few days later, but luckily the 

horses had not had a heavy time, for at this period they were most miserable looking 

 
699 Head, 302. 
700 McCallum. 
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objects of skin and bone, with sunken eyes and hanging heads, just able to walk.  

This was Cavalry in war!701 (Emphasis in original). 

 

 
 

Figure 96. A British Soldier Abandons His Dying Horse in South Africa702 

 

 

This unit, with four hundred six horses at full strength, had one thousand three hundred 

and sixteen horses dead or destroyed in twenty months.  The Boer War was more lethal for 

horses than the US Civil War.  The tables show the equine casualties and replacements in Head’s 

unit.   

 

Table 56. A. S. Head’s Report:  Horses Abandoned, Died and Destroyed from 

November 1899 to July 1902703 
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General Disease 201 203 463 867 

Respiratory   46 3 49 

Circulatory   1 2 4 

Urinary     1 1 

Digestive   38 12 50 

Liver and Spleen   1   1 

 
701 Head, 302. 
702 McCallum. 
703 Head, 310. 
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Nervous   3 10 13 

Locomotory   1 60 61 

Zymotic Disease   4 1 5 

 

Table 56. A. S. Head’s Report:  Horses Abandoned, Died and Destroyed from 

November 1899 to July 1902, continued 
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Surgical Diseases and Accidents   2 21 23 

Wounds, Shell   2   2 

Wounds, Bullet   119 7 126 

Killed by Lightning   4   4 

Drowned   1   41 

Horse Sickness   57 12 69 

 201 482 592 1316 

 

 

Table 57. Total Replacement Horses and Losses704 

Strength of the Regiment at Arrival in South Africa 

with Additions and Subtractions 

Strength of the Regiment at Arrival  406 

Number of Replacement Horses 3061 

Horses Seized 222 

Transfers in from Other Units 601 

 4290 

  

Horses Sent to Veterinary Hospitals 1600 

Horses Missing 201 

Horses Turned in to Remount Depot 202 

Horses Abandoned 201 

Horses Destroyed 595 

Horses that Died 482 

Horses Transferred to Other Units 469 

 3750 

 

 

 
704 Head, 310. 
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This single cavalry regiment started the war at full strength with four hundred and six 

horses.  During the war, they received a total of nearly four thousand replacement horses, a 

replacement rate of over nine times their original number.  Of the total of 4,290 horses on the 

rolls of the unit, not including those transferred to other units or those turned in to the remount 

depot, 3,079 were lost due to death or illness, a loss rate of over seven hundred percent. 

Sadly, the experiences of Lieutenant Head’s regiment do not appear unique.  The 18th 

Hussars were another cavalry regiment that served in the Boer War.  The table below reflects 

their losses of horses.  Charles Burnett’s, The 18th Hussars in South Africa705 details the loss of 

horses in his regiment.  They track closely with Head’s, 3,750 in his case, 3,435 in Burnett’s.   

 

Table 58. Losses of Horses in the 18th Hussar Cavalry Regiment 1899-1902706 

Month E
ff

ec
ti

v
e 

H
o
rs

es
 

R
em

o
u
n
ts

 

K
il

le
d
 a

n
d
 T

ak
en

 

b
y
 t

h
e 

E
n
em

y
 

D
ie

d
 a

n
d
 

D
es

tr
o
y
ed

 

S
tr

ay
ed

 

A
b
an

d
o
n
ed

 

D
es

tr
o
y
ed

 f
o

r 

C
h
er

v
il

 

T
ra

n
sf

er
re

d
 t

o
 S

ic
k
 

D
ep

o
ts

 

T
o
ta

l 
L

o
ss

es
 

October 1, 1899 436 22 148         31 179 

November 1, 1899 279 6               

December 1, 1899 285     17         17 

January 1, 1900 268 1   3         3 

February 1, 1900 266           93707   93 

March 1, 1900 173 29   14 52       66 

April 1, 1900 136 318   19       23 42 

May 1, 1900 412 121   25       100 125 

 
705 Charles Burnett, The 18th Hussars in South Africa, The Records of a Cavalry Regiment During the Boer War 

1899-1902, (Winchester, England:  Warren and Son, 1905). 
706 Burnett, 305. 
707 Lieutenant Colonel R.J.S. Simpson, Royal Army Medical Corps, “Medical History of the South African War,” 

Journal of the Army Medical Corps,1 March 1910, 259, 

https://militaryhealth.bmj.com/content/jramc/14/3/259.full.pdf.  During the siege of Ladysmith, the British Army 

was approaching starvation.  Horses were shot to be used for food.  Chevril is a strong meat soup that was issued as 

a ration to the troops.  The 18th Hussars had 93 of their horses shot for food. 
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June 1, 1900 408 91   17 5     54 76 

July 1, 1900 423 99   12       67 79 

August 1, 1900 443 50   34 3     42 79 

September 1, 1900 414     27 2 20   10 59 

Table 58. Losses of Horses in the 18th Hussar Cavalry Regiment 1899-1902, continued 
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October 1, 1900 355 238   47   6     53 

November 1, 1900 540 92   4       86 90 

December 1, 1900 542 52   21 2     78 101 

1 January, 1901 493 51   27       30 57 

1 February 1901 487 158   23       30 53 

1 March 1901 592 2   22       27 49 

1 April 1901 545 173   102       53 155 

1 May 1901 561 140   20 2     36 58 

1 June 1901 643 63           37 100 

1 July 1901 606 221   43       136 179 

1 August 1901 648 159   80       42 122 

1 September 1901 685 126   111       111 222 

1 October 1901 589 384   105       116 221 

1 November 1901 752     39       101 140 

1 December 1901 612 169   40       68 108 

1 January 1902 673 135   132       106 238 

1 February 1902 570 226   75       135 210 

1 March 1902 586 274   48       178 226 

1 April 1902 634 71   45       60 105 

1 May 1902 600 251   22 5     103 130 

1 June 1902 721                 

Totals   3722 148 1174 71 26 93 1860 3435 

 

 

Like the Civil War, the British cavalry was not the only branch of service to employ 

horses in large numbers in South Africa.  The British Army artillery was still horse-drawn during 
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the Boer War.  The picture below shows an artillery piece being drawn by horses outfitted 

exactly as they were in the US Civil War.  Note the soldiers not only riding on the left-hand 

horse of each pair but also on the caisson and limber, greatly adding to the draft required.  The 

same challenges faced by the British cavalry were certainly faced by the artillery units.  Like 

Civil War artillery of both sides, the artillery horses suffered tremendously. 

 

 
Figure 97. British Artillery in South Africa708 

 

 

Stephen Slocum of the US Army’s Adjutant General’s Office observed operations in 

South Africa.  In his report, he noted:  

The action of these gunners was magnificent. In the face of a bitter fire at short 

range they stood by their pieces until of the five-gun groups there was only ten men 

and one officer left unwounded. Then with five horses left and manual haulage, they 

dragged the guns out of action.709 (Emphasis added). 

 

A five-gun battery had to have at least sixty horses, six to each gun and limber and six to each 

caisson and limber.  There were probably more, as was seen with the 125-horse Civil War six-

 
708 https://www.1rar.org.au/association-history/south-africa-1899-1902/, Accessed 5 January 2021. 
709 Stephan Slocum, United States Adjutant Generals’ Office, Reports on Military Operations in South Africa and 

China, July 1901, (Washington:  Government Printing Office, 1901), 58. 
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gun batteries.  In any case, this battery was reduced to just five horses at the conclusion of this 

engagement.  The power of the modern rifle, machine gun and artillery were so much greater 

than during the Civil War that those exposed on the battlefield were at greatly increased risk.  

The artillery horses, unable to move to cover, suffered grievously.   

This dissertation has shown how much greater the workload was for artillery horses 

compared to cavalry horses.  The numbers of British cavalry horses that died during the Boer 

War, even after reading accounts of the US Civil War, are truly shocking.  The loss of artillery 

horses, working harder than their cavalry counterparts, exposed to modern weapons, must have 

been horrific. 

The Boer War saw immense losses of horses and mules due to the same causes seen in 

the Civil War:  exhaustion, disease, starvation, and battle wounds.  So great was the loss of 

horses in the British army in South Africa that the Chief of the British Army Veterinary Corps, 

Major General Sir Frederick Smith, dubbed it a holocaust.710  The great losses of horses and 

mules and their immense suffering caused significant change.  As an example, the British 

National Peace Conference of May 1912 passed a resolution specifically calling for greater 

protection within the Geneva Conventions for protection of veterinarians and others on the 

battlefield: 

That the members of this congress, in view of the fact that the merciful provisions 

of the Geneva Convention at present extend only to human combatants, and the 

Red Cross affords no protection to those who would visit the battlefields to relieve 

or put an end to the sufferings of wounded horses and other animals employed in 

warfare, respectfully request the British Government to invite the other Powers so 

as to widen the terms of the Geneva Convention so as to protect the Veterinary 

Surgeon, the Horse Ambulance, and such Voluntary Aid Societies as may be duly 

recognized and authorized by the Governments.711 

 
710 Swart, 16. 
711 Corvi, 276. 
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A further step was taken when the British Army separated the Veterinary Corps from their 

Remount Department and provided it with its own authority and a support establishment 

enabling it to function.  

The animals in the Boer War suffered greatly but from that suffering came 

improvements.  At the outbreak of the First World War, the British Army had provided a 

Director of Veterinary Services at the Army level, an Assistant Director of Veterinary Services 

for each cavalry and infantry division and an Executive Veterinary Officer at each of the 

following types of units, Cavalry Regiment, Cavalry Divisional Signal Squadron, Divisional 

Ammunition Column, Divisional Train, Horse Artillery Brigade, Field Artillery Brigade and at 

the Infantry Brigade.  Also provided for were six veterinary hospitals with a capacity of fifteen 

hundred horses each and eleven mobile veterinary sections.  This veterinary establishment 

continued to expand into World War I. In 1914, there were about one thousand members of the 

British Veterinary Service in France.  By 1918, the Service had grown to over seventeen 

thousand men.712 

If the Boer War was an equine holocaust, there is simply no word to describe the loss of 

horses and mules during World War I.  Estimates run as high as eight million horses killed 

during the First World War.  Estimates for mules and donkeys killed run to the millions.713  

Overall during the war, the British Army alone lost nearly one half million horses, one horse for 

 
712 Corvi, 278. 
713 Horses of World War One, https://www.stableexpress.com/?T=Horses%20Of%20World%20War%20One, 

Accessed 11 January 2021. 
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every two men.714  So great and so rapid were the losses that the British Army was shipping 

between five hundred and one thousand horses to France every day.   

The number of sick and injured horses was enormous.  During the First World War, 

British Army veterinarians treated approximately seven hundred twenty-five thousand horses.  

Three quarters of those recovered, significantly better than during the Civil War.  Like what 

occurred during the Civil War, the great majority of deaths were due to disease and exhaustion.  

Fully three quarters of the British horse deaths were due to exhaustion and disease, one quarter 

were due to gunfire, shellfire, and poison gas.  At that percentage, as many as six million horses 

died of exhaustion and disease during the war.715   

This equine catastrophe commenced on the 4 August 1914 when the German Army 

invaded Belgium and France in the first phase of their modified Schlieffen Plan.  The Schlieffen 

Plan was the German strategy to conquer the western allies quickly, allowing a rapid refocus to 

the east to battle Russia.  The plan was enormous in scope, employing three huge “wings” in the 

assault, one to the west of Paris and two to the east of it, completely enveloping the French and 

British armies.  Each wing had one or more armies.   

Schlieffen, according to Martin van Creveld, sought not the defeat of the enemy armies 

but their complete annihilation.  Schlieffen faced the potential of a two-front war, Belgium, 

England, and France in the west, with their allies, and Russia in the east.  He devised a plan that 

sought the quick annihilation of the western armies, enabling a shift of his forces to the east.  His 

 
714 War Horse Facts, www.thebrooke.org/get-involved/every-horse-remembered/war-horse-facts, Accessed 11 

January 2020. 
715 Ibid. 
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entire plan focused on speed: rapid mobilization, rapid deployment, and rapid battlefield success.  

His plan allocated just forty-two days for the defeat of the western allied armies.716   

While Schlieffen crafted his plan, he did not oversee its execution.  In 1906, Schlieffen 

was retired and Helmut von Moltke, Jr (“Moltke the Younger”) replaced him.  Moltke ordered a 

review of Schlieffen’s plan and its assumptions.  At Moltke’s direction, the head of the German 

army’s railroad section, Lieutenant Colonel Groner, assessed that the horse-drawn transport, 

upon which the German army depended, would be incapable of maintaining the required pace of 

the German assault.  Groner wrote that the moment could be foreseen when the armies would 

have to halt and let their horse-drawn supply columns catch up.717  Moltke, perhaps because he 

had no other option, made no significant adjustments to reflect Groner’s findings.  Moltke knew, 

based on Groner’s findings, that the German strategy was unsupportable by horses. 

In the German attack, each of the three wings had multiple armies.  The right wing, under 

the command of General von Kluck, had the preponderance of the German forces.  It had the 

First, Second and Third armies assigned and was tasked to penetrate Belgium and then make a 

sweeping left turn to pass Paris on its west.  Von Kluck’s army had a quarter of a million men 

and at least eighty-four thousand horses.  The center, consisting of the Fourth and Fifth Armies, 

was to follow on First Army’s left and make the same sweeping left turn and come up on the east 

of Paris.  Expecting an aggressive counterattack to the east from the French Army, the German 

left wing with the Sixth and Seventh Armies were to block their advance, allowing the right and 

center wings to come behind them, cut them off and destroy them.  See the map below with the 

proposed movements of the German armies in red and the anticipated French movements in blue. 

 
716 Van Creveld, 114. 
717 Ibid., 118. 
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Figure 98. The Schlieffen Plan718 

 

 

The marching the Schlieffen Plan required were enormous.  The defeat of the French and 

her allies was to occur, per the plan, in forty-two days.  With the initial declaration of war against 

France occurring on 3 August 1914, Schlieffen’s plan would have had the war won by 14 

September.  To support that timeline, the extreme right wing of the German army had to march 

four hundred miles in just twenty-five days.  If the armies marched every one of those twenty-

five days, this would have meant marches of sixteen miles per day.  But these days were not 

solely dedicated to marching, they included days of battle or rest.  Anything that slowed down 

the rate of march, battles, or other delays, to make up for the delay, the rate of march had to be 

 
718 What Was the Schlieffen Plan? 1 March 2019, https://www.open.edu/openlearn/history-the-arts/history/world-

history/the-schlieffen-plan, Accessed 12 January 2021. 
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accelerated and the distances to be covered each day lengthened.  Schlieffen recognized the 

enormous difficulties this would entail.  His unsatisfactory solution:  the troops of the right wing 

(and their horses) would have to make “extraordinary exertions.”  Some units had to march 

twenty-five or thirty miles per day for days on end to stay on his timeline.719  The Confederate 

artillery at Gettysburg review showed that a thirty-mile march would take over eighteen hours.  

And any delay for battle or rest increased the requirement for longer marches.   

The German timeline frayed from the first days of the initial attack.  The Germans had 

assumed that the Belgians would not resist the German movement through their territory.  This 

turned out to be a critical error.  The Belgians did resist, and they defended their country 

courageously.  Belgian troops defending the city of Liege delayed the German advance for four 

days, until 8 August.  It would take the German army five days to just march through the city of 

Aachen.  It was not until the 20th of August that the Germans entered Brussels, well behind 

“schedule.”  This delayed advance provided opportunities for the British and French armies to 

deploy to counter the German offensive.  This allowed them to establish positions from which to 

fight the Germans in the Battle of the Marne, 6-12 September 1914.   

The Germans were now close to exceeding Schlieffen’s overall timeline and were 

hopelessly behind schedule.  Schedule delays were undesired, but not unexpected.  Military 

professionals understand no plan withstands the first contact.  It was the adjustments that had to 

be made that impacted the German divisions – that impact was felt by the marching units.  The 

British and French armies fell back towards the south after the Battle of the Marne, the Germans 

in pursuit, the Allies marching to escape being trapped.  German Captain Walter Bloem’s 

 
719 Van Creveld, 116. 
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battalion commander told him that this “Frantic, everlasting rush is absolutely essential.  Use all 

of your powers to keep up spirits at any price.  Make it clear that we must allow the enemy no 

rest until we have utterly defeated him on the whole front.”720   In order to allow the British and 

French no rest, Bloem’s battalion commander ensured no rest for his own men and horses.   

The British were, in fact, pressed to their limits by the German attack.  Keegan writes of 

the 1st Battalion of the Gloucestershire Regiment.  They marched two hundred forty-four miles 

in thirteen days, nineteen miles per day, to avoid the attempted German encirclement.721  One 

can guess the condition of their horses.  A soldier of the British Fourth Dragoon Guards wrote 

that the:  

horses, besides which we often walked to spare their backs, soon began to drop 

their heads, and wouldn’t shake themselves like they usually did…they fell asleep 

standing up, their legs buckling.  As they stumbled forward, they lost their balance 

completely, falling forward and taking the skin off their knees.722 

 

As discussed earlier, these are the classic signs of exhausted horses.  And the war had just begun. 

The focus of this discussion will be the German army in the execution of the initial attack 

on the Western allies.  This period was one of movement, where the role of the horses was most 

critical.  The German Army, supported by a large manpower pool and a modern industrial base, 

was enormous.  The numbers at the Army level are hard to fathom.  Recall that General von 

Kluck, commanding just the German First Army, had more than a quarter million men and at 

least eighty-four thousand horses.723  The invading force consisted of not one but seven armies.  

The 1st Army alone had seven corps and fourteen divisions.  The 2nd had six corps and twelve 

 
720 Keegan, 101. 
721 Ibid. 
722 Ben Clouting, Richard van Emden, Editor, Tickled to Death to Go:  The Memoirs of a Cavalryman in World War 

1, (Charlottesville: Howell Press, 1996), 59. 
723 Van Creveld, 124. 
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divisions.  The 3rd had four corps and eight divisions, the 4th had five corps and ten divisions.  

The 5th and 6th Armies had five corps and ten divisions each while the 7th Army had three corps 

and six divisions.  There was an independent Calvary Corps with ten divisions each with three 

brigades.  In total, the German attacking force consisted of seven armies with thirty-five corps 

and seventy divisions.724  In comparison, recall Lee’s army at Gettysburg.  His total force was 

just three corps. 

The discussion of the Boer War showed the impact that the fielding of modern weapons 

had.  While the weapons may have changed, the German Army units that participated in the 

attack on Belgium and France were more similar in many ways to a Civil War army than a 

World War II army.  They contained, along with infantry, three other key elements of a Civil 

Army, cavalry, horse-drawn artillery, and horse-drawn supply.  The German Army in 1914 used 

rail, water, and marching horses and men.  Horses were still the essential enabler.  The German 

army’s dependence on them grew even as their rail capabilities expanded.  Martin van Creveld 

noted that during the Franco-Prussian War of 1870, there was one horse for every four soldiers.  

By 1914, the ratio had changed to one horse for every three. He noted that between 1870 and 

1914, the number of wagons in each infantry corps more than doubled, from four hundred fifty-

seven to nearly twelve hundred. 725   

The growth of the European railroad network added tremendous capability for the 

transport function during the mobilization and initial stages of the army’s deployment, but van 

Creveld noted the continuing dependence on horse-drawn wagons for the delivery function. Just 

 
724 Hermann Cron and Duncan Rogers, Imperial German Army 1914-1918, Organization, Structure, Orders of 

Battle, (Warwick, UK:  Helion and Company, August 2013), Appendix 1. 
725 Van Creveld, 111. 
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as with the water and rail supported Union army on the north bank of the Rappahannock, wagons 

were still critical to carry those supplies to a central point for distribution to the units.  As the 

German armies on the march moved further away from the rail supported supply bases, the 

distances supplies had to be hauled by horses lengthened.  This required longer marches back to 

the supply point, compounding their challenge of keeping up with rapidly moving units. 

The infantry component was the central element of the German army.  Each Germany 

Army division was organized into two infantry brigades.  Each brigade had three regiments with 

each regiment consisting of two battalions.  At full strength, a German infantry battalion had 

twenty-six officers and slightly over one thousand soldiers.  Each infantry division had its 

infantry regiments as well as an assault company, a cavalry regiment, and an artillery brigade 

with two regiments, each with two artillery battalions.  The cavalry regiment had between three 

and six squadrons, each with one hundred seventy-seven horses. At the low end of three 

squadrons in a regiment, each division had five hundred thirty-one horses involved with just its 

organic cavalry.  The German organization provided for a total of nearly four thousand, four 

hundred horses and five hundred and fifty-four horse-drawn vehicles of all types for each 

division.726  All told, just for the 70 German infantry divisions taking part in the attack, at least 

305,760 horses were assigned.   

The independent Calvary Corps had a total of ten divisions, each with three brigades.  

Each brigade had two regiments of four squadrons.  The strength of the 1914 German cavalry 

regiment was thirty-six officers, roughly seven hundred soldiers, seven hundred nine riding 

 
726 H.G.W. Davie, German Infantry Divisions of the Great War, 13 July 2018, 

ttps://www.hgwdavie.com/blog/2018/7/1/german-infantry-divisions-of-the-great-

war#:~:text=a%20total%20of%2020%20horses%20and%204%20wagons%2Fcarts, Accessed 11 January 2021. 
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horses, and sixty draught horses to pull the regiment’s nine wagons.  With the sixty regiments 

involved in the Western Front attack, there were more than forty-six thousand horses just 

supporting the German cavalry, more than Lee had at Gettysburg.  Each of the seventy infantry 

divisions also had a standard cavalry regiment, this would account for a further fifty-four 

thousand horses.727  The approximate number of horses in just the German cavalry would be 

nearly one hundred thousand. 

The German artillery component was massive as well.  There were twenty-six heavy 

artillery battalions, with a total one hundred four batteries, each with one hundred twenty horses 

for a total of nearly thirteen thousand horses.  There were two hundred four field artillery 

battalions with a total of six hundred twelve field artillery batteries, each with one hundred 

thirty-nine horses for a total of slightly more than eighty-five thousand more.  Each artillery 

battalion had a supply column to support it.  Each of these had one hundred ninety-six horses.  

The two hundred thirty German artillery battalions would have had nearly thirty-two horses just 

to pull their ammunition wagons.  The total number of horses supporting just the German 

artillery would have been at least one hundred seventeen thousand horses.   

 

 
727 H.G.W. Davie, German Infantry Divisions of the Great War, Organization, History of Military Logistics, 

https://www.hgwdavie.com/blog/2018/7/1/german-infantry-divisions-of-the-great-war, Accessed 12 January 2021. 
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Figure 99. German Horse Artillery 728 

  

 

The German army had one hundred eighty supply columns and four hundred forty-four 

supply park columns.  The supply columns had twenty-seven wagons, each drawn by four 

horses.  The supply park columns had forty-eight wagons, each drawn by two horses.  There 

were at least nineteen thousand horses in the supply columns and over forty-two thousand six 

hundred horses in the supply park columns. 

There were large numbers of horses in other units throughout the German army.  Holger 

Herwig wrote that each corps’ ammunition train was twelve miles long.  There were thirty-five 

corps in the German attack force.  Their ammunition trains if placed end to end would have been 

three hundred fifty miles long.  The German army bakers alone had over seven thousand seven 

hundred horses.  Specialized units had large numbers of horses as well.  A pontoon bridge train 

was assigned to each corps.  It consisted of thirty-eight wagons and two hundred thirty-five 

horses.  Every division had one as well, each with twenty-one wagons and ninety-eight horses.  

 
728 German Horse Artillery in World War I, 

https://www.firstworldwar.com/photos/graphics/nw_germanart_warsaw_01.jpg, Accessed 17 January 2021. 
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There were fifteen thousand horses assigned to just the pontoon bridge units.  Each of the ten 

Pioneer (or Engineer) units had one hundred sixty horses for a total of one thousand six hundred.  

The German army that attacked Belgium and France in 1914 had a minimum of six hundred 

thousand horses.  This is the number that Herwig presents.729 John Keegan estimated the number 

was over seven hundred thousand.730 

Based on the discussion of the challenges in feeding Lee’s horses, with numbers of 

horses as large as the German Army’s, it is not a surprise that immediate supply difficulties arose 

during their attack on Belgium and France.  Congestion on the available roads led to supply 

columns being separated from their units.  The logistics plans to support this attack were seen to 

be hopelessly inadequate in just the first days.731  Much like Sherman’s movement through 

Georgia, the German soldiers conducting the initial attack that commenced on the 4 August 1914 

were able to subsist off the Belgian countryside and towns to some degree.  Martin Van Creveld 

notes that this did not apply to the horses’ fodder.  The German fodder supply challenge was 

overwhelming.  Von Kluck’s army alone needed over one thousand tons of fodder per day for his 

horses. By attacking in August, with hayfields mature, the German army might have mitigated 

the fodder supply problem to some degree.  In the main though, the German army’s horses 

starved.  Van Creveld noted that on 11 August, just a week into the war, a German cavalry 

division had to be taken out of the line and allowed to rest and feed its starving horses.  On 13 

August, just the ninth day of the war, the entire 1st and 2nd Armies had to halt and rest and feed 
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their animals for four days.  Despite this rest and recovery period, just two days later, on 19 

August, the 1st Army’s 2nd Cavalry division was forced to halt due to a lack of supplies.   

On 23 August, the German Army had their first contact with French and British troops 

near the town of Mons on the French-Belgian border.  Van Creveld wrote that every German 

unit’s horses were suffering from exhaustion.  The artillery units, all horse-drawn, were no 

longer able to keep up the pace and fell behind their divisions.  At this point, Moltke wrote that 

the “the German army no longer had a single horse capable of dragging itself forward.”732  On 4 

September, just a little over a month into what was to be just a forty-two-day war, the 

commanding generals of both the 1st and 4th Armies reported that their units were at the point of 

collapse from exhaustion.733  

Despite these challenges, van Creveld asserts that while there were supply shortages and 

that horses “went unfed until they died,” he suggests that the supply shortages were not solely 

responsible for the German defeat at the first battle in France, the Battle of the Marne, and their 

subsequent defeat.  Other factors played key parts.  One of the most significant reasons was the 

increasing lethality of the battlefield and the inability of the tactics of the day to overcome it.  

Recall the 1864 of Battle of Cold Harbor.  The Army of the Potomac, as part of the 1864 

Overland Campaign, attacked the Army of Northern Virginia in an entrenched defense.  Grant’s 

army lost seven thousand soldiers killed, most of them in just the first eight minutes of battle.734  

This was done with muzzle loading rifles and short-range artillery.  The introduction of two new 
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classes of weapons combined to make the World War I battlefield extraordinarily more lethal 

than a Civil War battlefield, for both men and horses. 

 

735 

Figure 100. German Troops Removing Dead Horses from the Battlefield World War I 

 

 

The first is the machine gun.  The British Vickers and the German Machine Gun (MG) 

08, a derivative design of the Maxim, changed infantry combat.  The German Maxim fired a 7.65 

mm round at five hundred fifty rounds per minute.  The British Vickers employed the standard 

British .303 cartridge at about the same rate of fire.  Both guns had a range of between two and 

four thousand yards.736  Perhaps more important than their maximum range was what is known 

as their range for grazing fire.  Grazing fire is defined as fire parallel to the ground where the 

 
735 United States World War One Centennial Commission, Horse Heroes, 
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center of the cone of fire does not rise more than one meter above the ground, or more simply, 

the range where the ballistic arc of the round never rises above the height of a standing man.737   

 
Figure 101. Grazing Fire738 

 

 

At long ranges, the ballistic arc will cause the round to fly well above the height of a man in mid-

course and it will strike the target with a slight downward trajectory.  Accuracy is therefore 

impacted, as range estimation becomes critical.  Grazing fire eliminates this challenge.  With 

ranges for grazing fire out to six or eight hundred yards for World War I machine guns, men had 

to endure the fire and take the casualties or had to crawl that far to avoid the machine gun fire.  

While they slowly crawled across the battlefield, their slow rate of movement made them 

vulnerable to being struck with artillery fire.   

An additional advantage to the army in the defense was that the new longer-range 

artillery could now fire from different places on the battlefield.  Batteries from all over the 

battlefield could employ their long range and mass their fire on a single location rather than 

having to rapidly move the batteries as was done at Gettysburg.   

 
737 Field Manual 3-33.68, Crew Served Machine Guns, Headquarters, Department of the Army, Washington DC, 

January 31, 2003, Section 5-6. 
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In the defense, machine guns were employed much like Civil War artillery, employing 

oblique and enfilading fire against attacking troops.739  The figure below was used earlier to 

show the advantages of employing artillery against the flank of an attacking enemy.  It applies 

equally to machine gun employment. 

 

 
 

Figure 102. Comparison of Frontal and Enfilading Fire740 

 

 

Just as several Civil War cannon with their short ranges and slow rates of fire attacked 

advancing troops with enfilading fire, the same firing technique could now be employed with 

several weapons firing five hundred rounds per minute.  The maximum range of the weapon was 

 
739 Oblique fire is when the long axis of the beaten zone is at an angle other than a right angle to the front of the 

target.  Enfilading fire is when the long axis fired rounds coincide or nearly coincide with the long axis of the target.  
740 Manassas National Battlefield Park, Second Manassas Tour, Enfilading Fire Diagram, https://nnplan.com/parks-

by-state/virginia-national-parks/manassas-national-battlefield-park-at-a-glance/, Accessed 21 January 2021. 
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now measured in thousands of yards rather than hundreds.  The critical grazing fire range 

probably reached out to six to eight hundred yards.   

An adaptation of a non-military innovation was to use barbed wire on the battlefield, 

making the machine gun much more deadly.  If the wire was emplaced along the line of 

enfilading fire from a machine gun, the attacking troops would be delayed or even halted in the 

wire.  Aligning the firing line of the machineguns with the wire held the attacking troops in the 

area of maximum effectiveness for the machine gun crews until the wire could be cleared away.  

When machine guns were employed in mass, they were devastating to the attacking infantry.   

The rapid growth in number of machine guns compounded the attacker’s challenge.  At 

the outbreak of the war, the German infantry had three hundred twenty-three machine gun 

companies.  Each German machine gun company had ninety-seven soldiers, eight-seven horses, 

and fifteen vehicles with six machine guns, each pulled by two horses.741  Towards the end of the 

war, the number of machine gun companies in the German army had grown to approximately 

two thousand five hundred, seven times the original number.  Not only did the number of 

companies increase, the number of guns in each company increased from six to twelve.  Taken 

together, this resulted in an eighteen-fold increase in the number of machine guns in the German 

infantry.   

For men trying to cross the open ground of “no man’s land,” it would prove nearly 

impossible.  On just the opening day of the Battle of the Somme on 1 July 1916, the British 

Army suffered fifty-seven thousand, five hundred forty casualties of which nineteen thousand 
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four hundred twenty were fatalities.742  Perhaps thirty thousand casualties were taken in just the 

first thirty minutes of the assault.743  For the army’s horses, with their larger size and inability to 

get low and to crawl, it would be absolutely impossible to cross no man’s land.   

Like the infantry with their machine guns, the artillery forces had also dramatically 

increased their lethality.  At Gettysburg, artillery fired primarily direct fire.  The gunners saw 

their target, estimated the range, and aimed their weapon directly.  They observed the impact of 

the round and, if necessary, adjusted the aim of the weapon to have the desired effect on target.  

The relatively short range of the war’s artillery facilitated this.  (The 12 pounder’s maximum 

range was just over one thousand six hundred yards.744 This Civil War cannon was now 

outranged by World War I machine guns).  While accurate for azimuth or “line,” Civil War 

artillery was relatively inaccurate for range.  Range estimation was an inexact science.  Smoke 

on the battlefield made range estimation even more difficult.  This was seen at Gettysburg, much 

of the Confederate pre-attack bombardment in support of Pickett’s Charge sailed over the top of 

Cemetery Ridge and landed among the massed wagons and horses behind.  A thousand yards 

farther east, soldiers, wagons and horses were out of range of the Confederate gunners.  The 

Civil War battlefield was wide, but shallow.  The First World War battlefield was a different 

story, it was wide but now also miles deep. 

Two key innovations forever changed the depth of the battlefield.  The first was the 

greatly increased range of the artillery.  The French 75 mm gun fired a high explosive shell nine 

 
742 Aaron O’Neill, Number of Casualties During the First Day of Fighting in the Battle of the Somme in 1916, 
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thousand, three hundred yards and a shrapnel shell seven thousand, four hundred yards. The 

French 155 mm howitzer had a range of over fifteen thousand yards.  The German 77 mm 

howitzer had a maximum range of ten thousand yards.  Their 105mm howitzer had a range of 

over ten thousand five hundred yards. 745   Obviously, the ranges were too great to be able to see 

the impact of the round and adjust the firing solution.  The second innovation addressed that 

problem.  The French developed a military map grid system to facilitate long range artillery fire.  

Similar systems were adopted by all World War I armies.746  If the gunner knew his location 

accurately on the map grid and could identify the actual or suspected location of the target on the 

same map grid, simple geometric calculations could be used to determine the range and azimuth 

to the target.  Range could now be measured rather than estimated.  World War I artillerymen 

could also now locate their target on a map and fire “indirectly,” that is without the gunners ever 

seeing their targets.  Alternatively, fire could be controlled by a forward observer not collocated 

with the battery who could see the impact of the round in relation to the target for the firing 

battery.  He could call back adjustments in azimuth and range to the battery using the new 

technology of field telephones.747  Another technique would be for the battery to fire without an 

observer, firing at suspected or likely targets identified by map grid location alone.   

The result of the introduction of longer-range artillery, field telephones to communicate 

between forward observers and the firing batteries and a map system to optimize artillery’s 

employment was a battlefield many times deeper than that found in the Civil War.  The hazard 
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zone for men and horses now extended for miles rather than yards behind the front lines.  Again, 

while men could get prone or in a trench to avoid the effects of the artillery fire, horses did not 

have that option.  They were exposed to shelling in ways not seen before in war.  In a single day 

of shelling during the Battle of Verdun, for example, seven thousand British horses were killed.  

Ninety-seven horses were killed with a single artillery shell.748  Losses were particularly heavy 

among the British Clydesdales.749   

 

 
Figure 103. A Soldier Grieves for his Dead Clydesdales Killed by Shelling750 

 

 

A review of the initial attacks of World War I shows that armies on the march still found 

it impossible to feed their horses.  The tonnages required were just too great for an army to 

 
748 Martin Gilbert, The First World War, (New York:  Henry Holt and Company, 1994) 235. 
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19 January 2021. 
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move, nearly eight thousand tons per day for the German army.  An inability to feed the animals 

while the army was on the move impacted both sides in the Civil War.  This was seen in the 

discussion of the 7th Pennsylvania Cavalry in Sherman’s army as well as the more detailed look 

at Stuart’s Gettysburg operations.  While modern transport could perhaps move the horse fodder 

while the armies were static, it could not deliver it to the units.  Nothing had changed since the 

Civil War for armies on the move.  

Schlieffen wrote that speed was of the essence for his plan’s success. The attack could 

never be allowed to come to a standstill; it was to be driven forward at all costs.751  The military 

requirement for speed of movement, in World War I as in the Civil War, pressed horses up to 

and past their limits.  Thousands died of exhaustion.  In World War I, the troops deployed by an 

intricate schedule of railway movements, disembarked, and then marched from the station or 

siding to the battlefield.  Speed was the central element of the strategy and the horses paid the 

price.   

After the initial stage of movement, the First World War in the West devolved into a 

static front, precipitating what became known as trench warfare.  The first trenches were dug as 

early as 15 September 1914.  The war of movement was coming to an end just a little more than 

a month after commencing.  Entrenching had been learned and perfected by the British during 

their Boer War experience.  The World War I battlefield did not have just a single trench facing 

the enemy.  The trench systems were massive undertakings.  The first trench, the one closest to 

the enemy, paralleled the enemy’s trench line.  A second trench, the “support” trench was several 

hundred yards behind the first.  A “reserve” trench was several hundred yards behind the support 
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trench.  Trenches zig zagged to prevent an enemy firing enfilading fire along full length of the 

trench.  While life in the trenches was a horror, with mud, rats and lice turning men’s lives into a 

hell, they did offer protection from enemy fire.752  It was during this period of static warfare that 

the horses should have been relieved, to a degree, from battlefield hazards.  The trench lines and 

the no-man’s land in between were simply unsurvivable for horses.  Horses now worked just in 

the rear.  Here, the age-old hazards of exhaustion and disease were still ever present.  The new 

threat of World War I was the long-range artillery that could reach deep into the enemy’s rear.  

Horses here had no protection from shelling.  At Gettysburg, the Union supply depot at 

Westminster was twenty-five miles from the battlefield.  It was safe from Confederate threats 

except perhaps for a deep cavalry raid.  In World War I, the German “Big Bertha” cannon could 

fire a shell seventy-five miles.753  Fortunately, this was not typical of the artillery of the day but 

an indication of the rapid technological growth of artillery since the Civil War.  While well short 

of Big Bertha, the French 155mm howitzer could still fire eight- and one-half miles.  And unlike 

the Civil War, where penetrating wounds were the big threats, in World War I, horses were also 

exposed to a new hazard, the use of poison gas.   

The losses to all causes were enormous.  In 1918, in the American Army, its commander 

General John Pershing wrote that the American Expeditionary Force was short one hundred 

thousand horses.754  The American Expeditionary Force had arrived in France in July 1917.  In 

little more than a year, the lack of horses was immobilizing American artillery. The German 
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Army, like the American, was not able to solve the problem of replacing lost horses but with 

perhaps more dire consequences.  The losses of horses, as in the Civil War, had battlefield 

impacts.  Bruce Gudmundsson’s paper, Horses and Heavy Weapons, Reflections on Storm Troop 

Tactics documents the dilemma faced by the German leaders, the greatly increased need for 

horses in time of dwindling supply.755  Gudmundsson writes:  

…the greatest single obstacle in the path of converting the stormtroop tactics of 

position warfare into a viable approach for open warfare – the great shortage of 

both horses and high-quality fodder experienced by Germany during the last two 

years of the war.  In the absence of extra horses – and without the extra 

“horsepower” associated with a high-quality diet – infantry divisions lacked the 

ability to move their full complement of heavy weapons forward at the same rate 

of the attacking riflemen.  Without a sufficient number of well-fed horses, moving 

heavy machineguns and trench mortars was difficult enough.  Moving field artillery 

was impossible.756 
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Figure 104. US Horses Wearing Gas Masks757 

 

 

Because horses were nearly impossible to replace, immense efforts were undertaken 

during the First World War to care for the horses on hand.  The British efforts are illustrative.  

Coming out of their Boer War experience, they expended significant resources to care for their 

horses and mules.  Corvi opines that the British had the most reformed and advanced veterinary 

service of all the European armies.758  At the outbreak of the war, the British had Executive 

Veterinary Officers in each cavalry regiment, cavalry division signal squadron, divisional 

ammunition train column, horse artillery brigade, field artillery brigade and some divisional 

trains.  Interestingly, the British provided for an Executive Veterinary Officer in each infantry 
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brigade, illustrating the horse-drawn nature of the British infantry units.  The British Army, in 

1914, had six veterinary hospitals, each capable of caring for two hundred fifty horses, eleven 

mobile veterinary sections and two supply depots just for veterinary supplies.  The total strength 

of the Royal Army Veterinary Corps was just under one thousand officers and men.  By 1918, 

the British had greatly expanded their capability.  They tripled the veterinary hospitals from six 

to eighteen.  There were four new convalescent horse depots.  There were seventeen evacuation 

stations.  There were sixty-six mobile veterinary stations.  There were now five veterinary supply 

depots.  The British army now employed over seventeen thousand officers and men in support of 

their veterinary establishment in France.   

Several key advances in veterinary medicine became prominent in World War I.  The 

British army veterinarians had a new diagnostic tool to deal with the great killer of Civil War 

horses, glanders.  The new test, known as a malleinization intrapalpebral type, was considered 

accurate and quick.759  Horses suspected of having glanders could now be tested and if positive, 

could be quarantined.  Unlike the Civil War, all surgery was now done in the most sterile 

environment possible.  Corvi wrote that all care, surgical and general medical care, were first 

rate.  The use of anesthesia (chloroform) for veterinary surgery opened the new possibility of 

surgery for severely wounded horses.  The returns on this investment were significant.  Corvi 

offered that with the new organizations in place, in combination with the veterinary medical 

advances, the 1916 death rate for British horses had been reduced to just thirteen percent.760   

While in the US Civil War, the losses of horses were considered by Rufus Ingalls in 

terms of their being lost government “property” there was the beginning in the post-Civil War 
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period to consider the animals in a new way.  The American Society for the Prevention of 

Cruelty to Animals was founded in 1866, immediately following the Civil War.  This followed 

the 1840 creation of the British Royal Society for the Prevention of Cruelty to Animals.  Anna 

Sewell’s 1877 novel, Black Beauty, the Autobiography of a Horse tells the story of a horse, that 

uniquely gives the horse voice to tell his own story.  Sewell’s book allows Black Beauty to tell 

the story of his life in his own voice, a life that transitioned from the gentle life of a manor horse 

to a working horse.  This was perhaps the first example of an author giving voice to a horse.  

Sewell’s framing of the story as an autobiography makes it even more unique.  In her own 

description of the purpose of the book, Sewell noted that she wrote it “to induce kindness, 

sympathy, and an understanding treatment of horses.”  By framing the story from Black Beauty’s 

perspective, Sewell brings an original approach to the consideration of a horse, an animal with its 

own voice.  A decade later, a new era of “snapshot photography” was pioneered by George 

Eastman and the Kodak company in 1888.  A small, easily used box camera, the new Kodak #1, 

revolutionized photography.761  The ubiquity of snap shots played a part in bringing images of 

the battlefield home.  The Boer War was the first war involving major powers where 

photography could be done by anyone with a simple device rather than a professional, like 

Gardner, whose equipment required an entire wagon.  The images of the Boer War, and of the 

British horses suffering in that war, surely were at least partly the cause for the growth and 

reorganization of the British Army’s veterinary service.  These changes were reflected, at least to 

some degree, by the changing relationship between a soldier and his horse.   
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The World War I era saw a greater recognition of the bond between the soldier and his 

horse.  As an illustration, Corvi cited the story from the Southern Palestine Campaign of 1917.  

The British Commander, General Sir Harry Chauvel, was known as a man who recognized and 

appreciated the bond between soldier and horse.  Chauvel wrote of a small, but significant 

incident that illustrates the changing relationship between soldier and horse.  He wrote that 

British Brigadier W. S. Urquhart found one of his troopers kneeling beside his fallen horse.  The 

trooper’s horse had gone down, exhausted.  The soldier was pouring the water from his own 

canteen into a canvas bucket and holding it so his horse could drink.  Urquhart dismounted, and 

the General emptied his own canteen into the bucket.  With a look from Urquhart, the members 

of his staff each emptied their own canteen into the bucket for the suffering horse.762  The 

relationship between soldier and horse was evolving.  A soldier giving his last water to his horse 

while in the Palestinian desert was a noble gesture but perhaps not noteworthy.  For soldiers to 

do it to save another’s horse was noteworthy and reflects a change in the relationship between 

soldier and horse.  Recall the Confederate captain who stole a horse in Pennsylvania after he had 

ridden his own to the point of exhaustion.  He was able to ride the stolen horse for just four days 

before it too dropped from exhaustion and was then simply abandoned.   

Of course, a single episode is not evidence of anything, let alone a broad trend.  Perhaps, 

though, we can see the beginning of a change in the relationship of the Army and its soldiers to 

their horses.  The investment made to care for them on the battlefield by British Army and the 

personal attachment to their horses that soldiers showed, such as the case noted by General 

Urquhart, certainly are indications of a trend towards a more humanitarian concern for the 
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animals.  In May 1915, British cavalry Captain Julian Grenfell wrote the poem “Into Battle.”  

One stanza is below that reflects Grenfell’s appreciation for the horses: 

In dreary, doubtful, waiting hours, 

Before the brazen frenzy starts, 

The horses show him nobler powers; 

O patient eyes, courageous hearts!763 

 

If there was a new respect for the horses and new relationship between soldier and horses 

emerging, in combination with new veterinary capabilities fielded, sadly, it did not reflect in a 

reduction of the total number of horses that died during the First World War.  If anything, it 

emphasizes the horror of that battlefield.  This is especially true during the trench warfare phase 

of the war.  The trenches, as they were known, had extremely significant effects on the soldiers 

of both sides but were perhaps symbolic of the culmination of a warfare era.  As Grant saw 

during his Overland Campaign, the power of the defense was immensely stronger than the power 

of the offense.  World War I, with its new weapons and techniques, multiplied the power of the 

defense with no corresponding increase in the power of the offense to overcome it.  Battlefield 

stalemate ensued, a stalemate that saw the deaths of over eight million men and perhaps as many 

horses.  A generation of military professionals swore never again.   

Some military leaders in World War I focused on ways to break the stalemate of the 

Western Front.  Some focused on new technologies, some focused on new tactics.  A few 

considered a marriage of the two.  The German Army experimented with new tactics, known as 
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stormtroop tactics.  Timothy Lupfer’s, The Dynamics of Doctrine:  The Changes in German 

Tactical Doctrine During the First World War, explores this experimentation.764   

The 1917 Russian Revolution and the subsequent negotiations between Germany and 

Russia allowed Germany to move divisions from the Eastern to Western Theater.  With the 

additional manpower, the German high command focused on winning the war in the West.  In 

November of 1917, the German high command settled on 21 March 1918 as the opening of the 

new offensive.  In the intervening period, the German army focused on the challenge of forcing a 

penetration of allied lines followed up by sufficient force to achieve a breakthrough.765  

Ironically, it was a French Captain, Andre Laffargue, who showed them a way.  In his 

pamphlet, “The Attack in Trench warfare,” Laffargue showed techniques to force the 

penetration.  The French Army considered the new tactics but did not adopt them.  The British 

did not have them translated.  The German Army, however, had it translated and immediately 

adopted it for use as a tactical manual.  Laffargue’s intent for the attack was to disrupt the 

enemy, keep him off balance and prevent him from organizing an effective response.766  Speed 

and the depth of the attack were the key imperatives to conduct what were called storm troop 

tactics.  Specialized units were developed, the Stosstrupps and Gruppen, the assault detachments 

and groups.  Organized around a light machine gun, the group of a machine gun and 

infantrymen’s purpose was to conduct what become known as an “infiltration attack.”  This type 

of attack sought to find a weak point through the defensive line and slipping through rather than 
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bludgeoning one.  The first wave of this type of attack was an infantry probe, to identify enemy 

positions.  The second wave consisted of the storm troops.  This wave attempted to penetrate the 

enemy defensive line by pushing through weak areas and then enveloping enemy positions.  The 

tactics emphasized a constant drive forward. Speed was essential.  Small unit initiative was 

emphasized.767  While the tactics had some local success, they were ineffective in changing the 

course of the war, but they showed the potential for greater success in their next innovation. 

While the German Army pursued a tactical innovation that would break the stalemate, the 

British pursued a technological one.  In December 1914, Lord Hanky authored what became 

known as the Boxing Day Memo.  The Memo suggested a device that was “fitted with bullet-

proof large heavy rollers, propelled by motor engines fitted with caterpillar driving gears to grip 

the ground – fitted with a Maxim gun and an armored driver seat.”768  This memo outlined a 

vehicle with protection, firepower, and cross-country mobility – the tank. 

Both tactics and technology came together during the November 1917 Battle of Cambrai.  

British Lieutenant Colonel J.F.C. Fuller proposed to employ a massive number of the new type 

of vehicle, the tank, to break through the German defensive front.  Presented to Sir Douglas 

Haig, the British Commander, the plan was adopted.  The tanks were to penetrate the German 

defense, causing a breach.  The breach was to be exploited by infantry and cavalry divisions 

attacking deeply into the German rear areas.  Attacking with three hundred and seventy-six 

tanks, the British initially overwhelmed the defending Germans.  The breach was created, but the 

exploitation force of cavalry and infantry was unable to turn the breach into a rupture.  While 

 
767 Ibid., 44. 
768 Ibid.   
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temporarily successful, the attack ultimately failed.  The war continued until the German army 

was simply too exhausted to continue. 

While the US Civil and Boer Wars were sad episodes for the horses of those armies, the 

First World War was apocalyptic.  The advent of the industrial age created new weapons in large 

numbers and produced seemingly limitless amounts of ammunition for them.  The Allied 

artillery prep fires for the Battle of the Somme were estimated to be over six million rounds.  

When paired with new technologies or new applications of old ones, such as machine guns and 

barbed wire and gridded maps and field telephones with artillery, the front lines became 

unsurvivable for soldiers in the open.  The use of horses on this kind of battlefield became 

simply impossible.  Massed machine gun fire, integrated with barbed wire plans, was able to 

decimate attacking infantry formations.  The new artillery weapons gave the battlefield a new 

depth, one measured in miles rather than yards.  Being behind the lines no longer provided safety 

for the animals or men.  In sum, the battlefields and in the rear areas of World War I became 

more and more lethal for both the men and animals.  The lack of another option for military 

motive power beyond horses and mules ensured the horror would continue until the next 

generation of technology appeared on the battlefield.   

Unfortunately, despite the apocalypse that was the First World War, preparations for 

another war began almost immediately.  The inter-war period was one of social and 

technological upheaval.  The driving impetus for military strategists in this period was to avoid a 

replay of the Western Front.  There were immense efforts made to find new tactics and 

techniques or improve new and existing ones that could avoid the stalemate of the Western 

Front.  New technologies were studied and experimented with.  The British experimented with 
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mechanized military vehicles, tanks, during World War I.  Their first large scale use of them was 

at the Battle of Cambrai.  Cambrai is one example where a horse-drawn force simply could not 

exploit a penetration of a Western Front style defensive line; the battlefield was simply too lethal 

for them.  The rapid penetration made by the British tanks bypassed pockets of enemy resistance.  

Units following the tanks were tasked to reduce these pockets of resistance.  These German 

pockets, facing British cavalry or infantry rather than tanks, were able to resist sufficiently to 

slow their advance.  The tanks, continuing to move forward, became vulnerable without infantry 

support to protect them.  The tanks slowed while each pocket had to be reduced, slowing the 

exploitation force, and allowing time for the defenders to recover and counterattack with artillery 

and infantry.   

Horses had supported militaries for millennia but the requirements of the World War I 

battlefield for speed, distance, and the realities of the lethality of the modern battlefield caused 

them to die or be killed in massive numbers.  The inability of the armies to fight and win with 

horses gave impetus to the search for a way to if not replace them, at least to augment them.  The 

advent of the mechanized military vehicle was arriving.   

As much as there was a desire to adopt and employ these new vehicles due to their speed, 

range and load carrying capabilities, there was an equal desire to move from the horse on the 

battlefield.  Horses, due to their lack of capability to support an army on the modern battlefield, 

had to be augmented or replaced.  One impetus to move from horses towards machines was 

simply cost.  Horses in the World War I era were not inexpensive to purchase.  It has been shown 

that they were also expensive to maintain, measured in both time and money.  Floyd Bard, a 

buyer for the firm of Moncrieff, Wallop and Walsh, traveled to Crawford, Nebraska and 
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Sundance, Wyoming, purchasing cavalry horses for approximately $125 or less; light-artillery 

horses for about $150; and heavy-artillery horses for as much as $165. Oliver Wallop traveled to 

Washington and Oregon—and probably points in between—as well as throughout Wyoming, to 

find the best horses.769  They were expensive.  A horse worth $125 horse in 1915 would be worth 

$3,244 in 2020 dollars, $150.00 in 1915 would be worth $3,893 in 2020 and a $165 horse would 

be worth $4,283 in 2020 dollars.770  It can readily be seen that buying large numbers of horses 

could quickly become an immensely expensive proposition.   

The tank was now able to create a breach, but what was needed was a force that could 

both penetrate the defensive line and then exploit and expand the breach at high speed.  New 

machines were needed and would be needed in large numbers.  New advances in manufacturing 

offered the way to produce them.  Key technological innovations changed societies, economies, 

and the militaries of the industrializing countries of the early twentieth century.  One of these 

was the development of the means of production capable of manufacturing large numbers of 

complex machines.  David A. Hounshell describes these in great detail in his From the American 

System to Mass Production, 1800-1932.771  Hounshell cites Eugene S. Ferguson’s definition of 

the “American System of Manufacturing” as the sequential series of operations carried out on 

successive special-purpose machines that produce interchangeable parts.”772  This was first used 

in the armaments industry era immediately prior to the Civil War.773  Henry Ford took this 

 
769 Rebecca Hein, Horses for War:  A Market for Wyoming Stockmen, WyoHistory.org, 

https://www.wyohistory.org/encyclopedia/horses-war-market-wyoming-stockmen, Accessed 23 January 2021.  

Malcolm Moncrieff’s role as a horse supplier was a key part of the 2006 Robert Duvall production Broken Trail. 
770 Inflated value calculations made with the tool found on the website 

https://westegg.com/inflation/infl.cgi?money=165&first=1915&final=2020, Accessed 23 January 2021. 
771 David A. Hounshell, From the American System to Mass Production, 1800-1932, Baltimore:  Johns Hopkins 

Press, 1984). 
772 Ibid., 15. 
773 Ibid. 
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concept and wedded it to the concepts of mass production in the auto industry.  “We are making 

40,000 cylinders, 10,000 engines, 40,000 wheels, 20,000 axles, 10,000 bodies, 10,000 of every 

part that goes into the car…all exactly alike.”774 (Emphasis in the original). 

Ford knew that if he were to win public acceptance of the automobiles, he had to be able 

to favorably compare the new technology with the old, in his case, the car to the horse.  He wrote 

“the greatest need today is a light, low-priced car with an up-to-date engine of ample horse-

power and built of the very best material.  It must be powerful enough for American roads and 

capable of carrying its passengers anywhere a horse-drawn vehicle will go.”775  (Emphasis 

added).  Commencing production in 1908, Ford’s prices continued to decline with increases to 

his production rate.  This was one of the great benefits of his process of mass production.  The 

table below shows the cost and production figures for Ford’s Model T sedan for the years 1908-

1916.  Note that in less than eight years, the cost of a Model T fell more than fifty percent while 

production increased by over forty-five times.  The automobile was now competitive to the horse 

in price and dramatically more economical in the cost of ownership.  Comparing a 1915, $165 

horse with a Model T in the same year shows a higher initial cost for the automobile but the cost 

savings of ownership compared to a horse would have been significant.  For not much more 

money than the cost of a horse, the buyer could get a vehicle that would cost him only when it 

was purchased and operated, unlike having a horse that had to be fed, stabled, groomed and 

cared for every day.   

 
774 Ibid., 221. 
775 Henry Ford to the Editor, Automobile, 1906, 107-109, quoted in John B Rae, ed., Henry Ford, 18-19. 
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Table 59. Manufacture of Ford Model T Automobiles, 1908-1916 

Year 

Retail 

Price 

Total 

Production 

1908 $850 N.A. 

1909 $950 13,840 

1910 $780 20,727 

1911 $690 53,488 

1912 $600 82,388 

1913 $550 189,088 

1914 $490 230,788 

1915 $440 394,788 

1916 $360 585,388 

 

The car could go farther, faster and carry more.  The Table below shows that it took years 

for the automobile and light truck to overtake the horse in total numbers, but the cost and 

performance advantages of the machines ensured that it would occur.  While the transition from 

horse-drawn to mechanized was a certainty, the transition time was a surprisingly long one.  The 

table below shows that, in America, the cross over point from majority horse and mule to 

majority car and truck did not occur until approximately 1927.  While the horse remained 

essential to military, the new technologies of motor vehicles were beginning to be seen as a 

suitable replacement.  Societies and militaries began to transition from horses to motor vehicles, 

but the transition was slower than commonly recognized.  In the United States, probably the 

country that was mechanizing the fastest, it wasn’t until the late 1920’s that cars and trucks 

overtook horses in total numbers.   
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Table 60. A Comparison of the Numbers of Cars and Trucks Compared to  

Horses and Mules in the US 1910-1940776 

 
 

 

As the new technologies were developed in vehicles, tracked vehicles, radios and 

weapons, similar efforts were made to develop new tactics that could exploit their capabilities.  

Continuing their efforts from the First World War, military strategists also strove to find a way to 

overcome a Western Front stalemate in future wars.  Theorists propounded different approaches.  

British theorists B.H. Liddell Hart and J.F.C. Fuller focused on an approach centered on armored 

forces.  Liddell Hart offered his theory of the “expanding torrent.”  Much like a rush of water 

against a dike, a small opening is made.  The rushing water wears away both sides of the breach 

as it moves downstream.  Hart wrote that:  

We need to invent a system which will ensure – as far as is humanly possible – that 

our attack sweeps through and overwhelms successive layers of the defense with 

 
776 This table was compiled using two sources.  The first is Table 1 of the US Humane Society Paper by Emily R. 

Kelly, The Demographics of the US Equine Population, which is Chapter 10 of the Humane Society publication 

State of the Animals IV:  2007, 176, 

https://www.humanesociety.org/sites/default/files/archive/assets/pdfs/hsp/soaiv_07_ch10.pdf. Accessed 23 January 

2021.  The second is a table published in April 1997 by the Federal Highway Administration, State Motor Vehicle 

Registrations by Years, 1900-1995, https://www.fhwa.dot.gov/ohim/summary95/mv200.pdf, Accessed 23 January 

2021. 
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an unslackening momentum combined with a minimum loss of men.  The first unit 

which finds or makes a breach in any of the enemy’s positions should go through 

and press straight ahead so lo ng as it is able.  The units on the flank of the unit 

making the breach move through the breach, then turn and attack the defenders in 

the flank.  The following units press through the gap and then redeploy to assault 

formations once through to continue the attack.777   

 

The Germans took this to heart and created what became known to the world as “blitzkrieg.”  

Fuller focused on the application of the tank to Hart’s theory.  Using armored forces, the 

unit making the breach could rapidly exploit it and continue the attack deep in the enemy’s 

depth.  European armies, particularly the Germans, seized on the potential offered by 

mechanized vehicles to be employed in breaking or perhaps even avoiding a World War I 

stalemate such as seen on the Western Front.  The key technology, as first described by the 

British in 1915, was a tracked vehicle with cross country mobility, armor protection and mobile 

firepower, the tank.   

The application of these new technologies to militaries varied across the American and 

European armies.  The British and French saw their best use as an adjunct to the infantry assault, 

much like the Battle of Cambrai.  The German army, on the other hand, saw them as a self-

contained force capable of both creating the breach in the enemy’s defense, but also as the 

exploitation force as well.  Rather than just using the tank, as the British had done at Cambrai, to 

cause a breach and then to exploit with infantry, the German army developed a completely 

mechanized division, with tanks, troops carried in vehicles rather than marching, and self-

propelled artillery.  Ultimately, this grew to an entire armored corps and then to multiple corps. 

 
777 B.H. Liddell Hart, “The Man in the Dark Theory of Infantry Tactics and the Expanding Torrent System of 

Attack,” Journal of the Royal United Service Institution, February 1921. 
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While the German army adopted these new technologies and innovated with the new 

blitzkrieg strategies and tactics to exploit their advantages, their introduction to their army was 

not across the board.  It was narrowly focused, what we would now call a technology spike.  

Much like the cross-over from the horse to the automobile in the United States took years, the 

complete transition from horse-drawn to fully mechanized took time as well.  At the outbreak of 

World War II, it was incomplete in most militaries.  When the German army invaded France in 

1940, it did so with one hundred ten divisions.  There were only ten fully armored divisions, the 

other one hundred were still foot mobile and horse drawn.   

While the armored corps was a dramatic innovation, and revolutionary when combined 

with blitzkrieg tactics, it has perhaps been the focus of too much attention.  The total German 

attack force consisted of three army groups, five total armies, consisting of thirteen corps.  There 

was a total of seventy-seven front line and forty-three second line or reserve divisions for a total 

of one hundred and ten.  Of these, only ten were armored, or less than ten percent.  It was a 

significant accomplishment for the armored warfare and blitzkrieg proponents.  They were able 

to subdue a major European military power in weeks with the support of their new formations 

and strategies.  There was an incredible amount of historical writing about it.  There is a need, 

however, to focus attention on the other ninety percent of the German Army to see the full 

universe of the invasion of France. 

A German infantry division organized on their 1939 model had nearly eighteen thousand 

men at full strength.  Organized much like a World War I division, it was supported by 1,133 

wagons and 5, 375 horses.  (Interestingly, the 1944 German infantry division had 1,466 wagons, 

over three hundred more, but only 4,656 horses, seven hundred fewer.)  Counting just the 



430 

 

 

infantry divisions and not the supply columns, the sixty-seven front line divisions participating in 

the invasion of France, had 360,125 horses and almost 76,000 wagons.  The forty-two reserve 

divisions had another 47,586 wagons and over 225,000 horses.  Taken in total, the German army 

that attacked France in 1940 had over 123,000 wagons pulled by nearly 600,000 horses, nearly as 

many as they had during the first days of World War I.  If the supply columns are included, they 

certainly had more than the 1914 German Western Front army.  Of note, German Army Group B 

still included cavalry units, in this case the German 1st Cavalry Division.778   

 

 
Figure 105. World War II German Cavalry779 

 

 
778 Julian Borger, “Debunking Polish Stereotypes:  The Cavalry Charge Against German Tanks, The Guardian, 6 

April 2011.  Many historians have ridiculed the Polish army for their purported “cavalry attack against tanks.”  This 

is probably Nazi propaganda, but in any case, it did not happen.  The attempt to ridicule the Polish military falls flat 

when one considers the German army attacked France with a force that still had a traditional cavalry division. 
779 Paul Garson, “Forgotten Fact:  Nazi Germany Used Cavalry in World War II,” The National Interest, 17 

November 2018, https://nationalinterest.org/blog/buzz/forgotten-fact-nazi-germany-used-cavalry-world-war-ii-3638, 

Accessed 3 2021. 
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What was blitzkrieg like for the majority of the horse-drawn German army?  Despite the 

adoption of the new weapons and strategies, the German plan for the 1940 invasion of France 

looked, on the surface, much like their World War I Schlieffen Plan.  The Germans attacked with 

huge pincers.  In the Schlieffen Plan, the German’s feinted an attack from the East but their real 

attack came from the North.  The Allied armies rushed east to counter the German attack, only to 

find the real attack was coming from their left as the German main attack came from north to 

south.  In their 1940 attack, the Germans used the opposite plan.  Their large sweeping attack 

from the north was the feint.  The main attack came from the east, through the “impenetrable 

Ardennes forest,” and headed for the Channel.  The Allied armies, suspecting a replay of the 

Schlieffen Plan, rushed to the north.  The German main attack came behind them from their 

south east and threatened to encircle and annihilate them.  The British Expeditionary Force fell 

back to the south and west, moving towards the Channel ports of Calais and Dunkirk.   

What was different, quite obviously, from the 1914 attack and this 1940 attack was that 

this was a war of movement.  There was no stalemate on the Western Front.  The blitzkrieg 

tactics, implemented with armor forces, exceeded even the most ambitious German expectations.  

The German Army’s armored units breached the French defenses and then exploited rapidly.  

They moved with great speed, faster than the French army could respond.  The trailing infantry 

divisions, as hard pressed as they were in World War I to maintain their pace, were even more 

pressed to keep up.  The map below compares the 1914 and 1940 attacks.  The French response 

to the German assault was slow and ineffective.  One key difference between the French and 

German armies was the use of radio communications to facilitate more agile operations and to 

support a higher tempo of operations.  The German Army focused on this new technology.  
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Heinz Guderian, the developer of the armored blitzkrieg concept, was a former communications 

officer.  He ensured that FM radios were installed in the German tanks to ensure the commander 

could receive reports directly from forces in contact and then transmit orders rapidly, down to 

each individual tank.  The German armored force could move rapidly, adjust on the fly, and 

continue the attack.  The French army lacked these advantages.  The headquarters of the French 

army commander, General Maurice Gamelin, did not have a radio to communicate with the 

French forces.780  All communication with the headquarters was by telephone or motorcycle 

messenger.  Likewise, only one in five of their tanks had a radio.  The advantage of rapid 

communication accrued to the German Army, to the disadvantage of the French.  Rapid 

communications translated into a higher tempo German operation, increasing the overall speed 

of their advance. 

US Air Force Colonel John Boyd described the cycle of seeing, understanding, 

determining the appropriate plan, and then acting on threat plan as his OODA loop - observe, 

orient, decide, act.  Boyd considered his cycle from the perspective of the fighter pilot, but the 

concept applies here as well.781  The German army could cycle through their decision process 

and move on to the next action rapidly.  Leaders were forward and could see the action for 

themselves.  Radio communications allowed for the quick transmission of orders.  The French 

response to German actions they observed was most probably tactically irrelevant by the time the 

orders were implemented.  The German assault would have moved on while the French were 

responding to an action that was already battlefield history.  The speed of the German armor 

 
780 Alistair Horne, To Lose a Battle, France 1940, (New York:  Penguin Group (USA), 2007) 163.  
781 Clay Chun and Jacqueline E. Whitt, John Boyd and the “OODA” Loop, 

https://warroom.armywarcollege.edu/special-series/great-strategists/boyd-ooda-loop-great-strategists/, Accessed 29 

January 2021. 
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divisions, combined with a command process that was dramatically superior to the French, 

caused deep ruptures in the French defense.  It also put enormous stress on the bulk of the 

German army to keep up.  The difference in speed between the armored spearheads and the 

horse-drawn infantry exacerbated the challenges seen in their World War I assault.  The German 

infantry divisions in 1940 were essentially unchanged since World War II with the horse as the 

key provider of mobility.  Now, rather than trying to keep up with other infantry divisions, they 

had to try to keep up with armor divisions covering as much as fifty or sixty miles per day. 

 

 
Figure 106. German Attack on France, 1914 Compared to 1940. 
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The German attack on France commenced on 10 May 1940.  Preceding the army attack, 

the Luftwaffe ranged over France, attacking airfields and other targets.  General Rundstedt’s 

Chief of Staff, General Blumentritt wrote that the German tanks “stretched back for a hundred 

miles, the rear rank lying fifty miles to the east of the Rhine.”782  Following the armor units and 

their support, the infantry marched to keep up with the breakthrough.  Horne notes that the 

infantry divisions had to march for two days before they even crossed into France, already two 

days behind the armor spearhead of the attack.  Erwin Rommel’s division continued their attack 

at dawn on 11 May, attacking and seizing Charbrehez, Belgium.  From there, his troops 

continued to attack, and they seized Marche later that day.  The distance from Charbrehez to 

Marche is about twenty-four miles, a day’s march for the infantry.  Guderian was able to move 

from Neufchateu and move towards Bouillon on the 11th, a distance of nearly sixty miles, or two 

very long days of marching for the infantry.  On the morning of the next day, the 12th, Guderian 

moved from Mouzaive, Belgium to Sedan France, a movement of twenty-five miles, arriving 

there just before dusk.783  By the evening of 12 May, Guderian’s units had moved eighty-five 

miles in just two days, opening a gap over the marching horse-supported infantry who would 

need nearly four days to cover that distance.  Rommel had moved from Marche to between 

Dinant and Houx, a move of around twenty-five miles or fifty miles from his starting point in 

just two days.  The infantry was now probably hopelessly behind the schedule of the armor.  

Hard marching to keep up meant no rest for man or horse. 

On 13 May, the German spearhead crossed the Meuse River from Belgium into France.  

On the 14th, they consolidated their bridgehead in preparation for the armored attack and 

 
782 Horne, 261. 
783 Ibid., 304.  
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subsequent breakout across France.  Rommel was moving again on the 15th, from Sedan to 

Onhaye, a distance of over fifty miles.784  It was not until the 14th that the first German infantry 

divisions crossed the Meuse, still two full days behind the armor.  The German breakthrough was 

complete, and the armor divisions continued their movement west but the infantry divisions 

“seemed to be arriving much too slowly.”785  

With the overwhelming success of the assault and their rapid movement, Hitler began to 

fear his forces were over extended.  On 17 May, at Hitler’s direction, the German Army halted 

their advance.  On that day, seven days after the armor, the German infantry divisions were 

beginning to arrive on the battlefield.  Horne quotes a German soldier, “The first fifteen 

kilometers (nine miles) a day are a country walk, the next ten kilometers (six miles) an exertion. 

And the remainder, into the evening, sheer torture.”786 

On the 18th, the German armor units resumed their advance.  With the French army 

collapsing, the German advance accelerated.  Guderian moved nearly seventeen miles by 0800.  

The 1st Panzer Division moved thirty miles just that morning.  On the 19th, Guderian’s forces 

reached Noyelles, eighty miles from Dunkirk, moving sixty miles in a single day.  The war 

essentially won; small scale actions continued until 24 May when Hitler ordered his army to halt.  

On the 26th, when Hitler rescinded his halt order, the Dunkirk evacuation was under way.  It 

continued until 3 June.  On the 4th, the Germans occupied the port and took the remainder of the 

British and French troops prisoner.  On 14 June, Paris was surrendered. 

 
784 Ibid., 379. 
785 Ibid., 483. 
786 Ibid., 503. 
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In twenty-five days, the German army moved roughly two hundred and seventy-five 

miles, with significant combat throughout that period and including the Hitler ordered halt.  

Throughout that time, the infantry divisions strove to keep up with the armor divisions.  The 

difference in speed was significant.  Guderian had moved sixty miles in a day, probably a three-

day march for the man and horses of the infantry divisions. 

Much has been written, properly, of the advent of the armor division and corps, married 

to blitzkrieg tactics.  Little, in comparison, has been written about the other ninety percent of the 

German army, supported by over one half million horses.  Horne’s superb book focuses on 

Rommel, Guderian, Manstein and the other leaders of the German armor force.  Recall that just 

ten of the one hundred twenty German divisions that participated in the attack on France were 

armor. 

Infantry needed to continue to widen the breach opened by the armor as called for in both 

Hart’s expanding torrent concept and in blitzkrieg tactics.  This need put enormous pressure on 

the men and horses of the infantry divisions to press forward.  This challenge was exacerbated by 

the rapid movement of the armor divisions once they broke through.  Guderian moved sixty 

miles in a single day.  This type of movement had never been seen in warfare.  Men and horses 

still moved at less than three miles per hour.   

Recall the German Army in the First World War.  Their initial assault commenced on 1 

August.  On the 11th of that same month, Moltke, their senior general, noted that a cavalry 

division had to be taken out of action due to the exhaustion of the men and horses.  On 6 

September, just five weeks into the war, he wrote that the German army “no longer had a single 

horse capable of dragging himself forward.”  In World War One, the German army’s initial 
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attack had covered perhaps two hundred and fifty miles in just over thirty days.  In World War II, 

they covered slightly more distance in roughly a week less.  A safe conclusion is that the 

distances and the pressure to keep up with the armor rendered the German horses in World War 

II at best in the same condition that Moltke described.  The advantage the Germans had in World 

War II was that the war in the west was over in less than a month.  While the initial stages of the 

war could have been enormously difficult for the horses, they did have a chance to recover in the 

relatively undamaged agricultural areas of Belgium and France.   

The intent of including these three short vignettes is to highlight that the equine 

experience in the Civil War was not unique.  The large-scale employment of horses in war did 

not end until after the Second World War.  Neither did their employment in the civilian 

economy.  Their civilian uses in the urban economy will be touched on in the following section. 

This dissertation has focused on the military employment of horses in the US Civil War.  

Several other short examples show that the challenges faced with horses during the Civil War 

were much more universal than specific to that historical episode.  Horses played key and 

underappreciated roles in these enormous historical events, but the use of horses was not limited 

to just the military, obviously.  Horses played a critical part in the non-military economic and 

transportation systems of all pre-mechanized societies.  The battlefield may have been a harsh 

place for horses.  Urban America was perhaps equally hard.  An urban working horse’s life was 

both hard and short. 

Ann Norton Greene notes that the US national population of horses grew from about 

seven million in 1860 to nearly twenty-five million in 1900.  While urban horses made up a 

relatively small portion of the total, about eleven or twelve percent per Greene, their density of 
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numbers in the urban centers was significant.  There was probably nothing that moved in the 

urban centers of the United States that was not pulled by a horse team. 

Much like the Civil War horse herds, these urban horses were kept in close quarters.  

When the next great equine epizootic hit in 1872 (equine influenza), the city of Philadelphia was 

forced to essentially shut down.  Greene describes how city life came to a standstill, because 

horses provided the motive power for all its urban transportation:   

Streetcar companies suspended service, undelivered freight accumulated at 

wharves and railroad depots, consumers lacked milk, ice and groceries, saloons 

lacked beer, work halted at construction sites, brickyards and factories, and city 

governments curtailed fire protection and garbage collection.  The Philadelphia 

Inquirer noted, “our business houses have been made to feel the important part 

played by the horse in the daily routine of business life. 787 

 

Horses were at their greatest numbers in the North Eastern US cities in 1900.  The 

average density was three hundred ninety-six horses per square mile in the Eastern cities and five 

hundred forty-one per square mile in the Midwest.  New York averaged five hundred horses per 

square mile. Boston had nearly seven hundred.  Philadelphia probably had fifty thousand horses 

within its city limits.788  Kurt Kolstedt suggests a total New York City horse population of at 

least one hundred fifty thousand horses in 1880.789  McShane and Tarr suggest that in 1900 there 

were one hundred thirty thousand horses in Manhattan alone.790 

McShane and Tarr highlight an issue with this many horses in the urban environment, 

stables.  Some were multi-story and a city block long, housing thousands of horses.  To give an 

 
787 Greene, 167. 
788 Ibid., 171. 
789 Kurt Kohlstedt, The Big Crapple:  NYC Transit Pollution from Horse Manure to Horseless Carriages, 
https://99percentinvisible.org/article/cities-paved-dung-urban-design-great-horse-manure-crisis-1894/, Accessed 25 

September 2020. 
790 McShane and Tarr, 16. 
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idea of the scale of the challenge to house urban horses, in 1870, the New York City Board of 

Health listed slightly more than six thousand stables.791  They were typically embedded in 

neighborhoods.  The smell of manure and urine must have been overwhelming. 

Streetcar lines were the most prolific users of horses in 1900, providing the first system 

of urban mass transit.  Originally little more than stagecoach lines, they were transitioned when 

the companies laid rails in the streets.   

 

 
Figure 107. New York City Omnibus.792 

 

The streetcars now used iron wheels on iron rails, set in the street so their tops were flush 

with the pavement.  A two-horse team could pull a car with twenty people.793   

 

 
791 McShane and Tarr, 123. 
792 Sam Moskowitz, The Birth of Mass Transit in New York City, 

https://www.villagepreservation.org/2018/11/14/the-birth-of-mass-transit-in-nyc/, Accessed 9 February 2021. 
793 Kohlstedt. 
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Figure 108. Double-decker Streetcar Pulled by Two Horses794 

 

Greene notes that the 1890 census identified four hundred eighty-eight companies 

providing streetcar service, with four thousand miles of track and employing at least eighty-four 

thousand horses and perhaps as many as one hundred thousand.  While the reduced draft 

requirements caused by the lowered friction greatly increased the load that could be pulled by the 

team, the constant stopping and starting greatly fatigued the horses.  They were switched out 

after three to six hours of work, meaning between four and eight two horse teams per streetcar.795  

This is not intended to imply that these urban horses lived a life of leisure.  Slick city streets and 

metal horseshoes cause many horses to stumble, many breaking their legs and being euthanized 

where they fell.  Morris suggests the economics of the cost of providing stables and other 

necessities caused some streetcar operators to have fewer horses than needed, working those on 

hand to death.  He suggests this was considered more economically feasible than stabling and 

 
794 Kohlstedt. 
795 Greene, 182. 
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feeding a larger number of horses.  Tarr suggests the lifespan of an urban streetcar horse was 

only two years.796   

 

 
Figure 109. Horse Trolley in New York797 

 

 

 Life for an urban horse was not one of broad boulevards and shady streets.  They toiled in 

narrow, congested streets, less Easter Parade, and more cacophony. 

 

 
796 Joel Tarr, “Carriage Horses”, American Heritage Magazine, October 1971. 
797“How New Yorkers Commuted to Work in 1830,” Ephemeral New York, October 27, 2011, 

https://ephemeralnewyork.wordpress.com/tag/horse-drawn-streetcars/, Accessed 9 February 2021. 
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Figure 110. Mulberry Street, New York City, 1900.798 

 

 

Horses were caught up in many urban travails.  Surprisingly, violence was one of them.  

The 1911 New York City garbage strike saw many horse-drawn garbage carts stoned by 

demonstrators, threatening the horses with injury. 

  

 
798 Photograph by Jacob A. Riis, Detroit Publishing Company Photograph Collection, Library of Congress, Prints 

and Photographs Division Washington, D.C. 20540 USA http://hdl.loc.gov/loc.pnp/pprint, Accessed 9 February 

2021. 
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Figure 111. Horse Being Stoned by Demonstrators, 1911 

Garbage Collector's Strike, New York City 799 

 

 

The urban environment was harsh for horses, icy streets in Winter caused many horses to fall.  

High temperatures in the Summer caused many horses to suffer heat injuries.   

 
799 N.Y.C. Garbage collector's strike, horse-drawn cart being stoned; driver is hiding inside, 1911. Photograph. 

https://www.loc.gov/item/2007678131/. 
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Figure 112. Horse Overcome by Heat, New York City, 1910800 

 

 

So common was this, a New York City charity provided sun hats for horses.  Another set up 

cooling stations for horses.  

As a result of overwork and the harsh urban environment, many horses died.  The 

challenges of disposing of them became a significant issue.  In 1880, New York City removed 

nearly fifteen thousand dead horses from the streets of the city, forty-one every day. Tarr notes 

that Chicago removed ten thousand dead horses from its streets as late as 1912.801   

 
800 New York City: Horse overcome by heat., ca. 1910. Photograph. https://www.loc.gov/item/2004678612/. 
801 Tarr, Carriage Horses. 
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Figure 113. New York City Children Playing Next to a Dead Horses, 1903802 

 

 

Perhaps the greatest challenge with these urban horses was manure.  David Doochin 

suggests that the first international urban planning conference was focused on the problem of 

manure in the urban environment.  The 1898 conference adjourned after just three days, finding 

no solution to the problem.803  Manure did not cause a simple aesthetic issue.  It was a critical 

public health issue.  Eric Morris cites the statistic of three billion flies hatched in urban horse 

manure every day in the US in 1900.804   

 

 
802 Joshua Mu, Vintage Photograph of New York City Children Playing Next to a Dead Horse in 1903, 

https://viewing.nyc/vintage-photograph-of-new-york-city-children-playing-next-to-a-dead-horse-in-

1903/#:~:text=As%20of%201903%2C%20this%20dairy,and%20disinterested%20in%20it%27s%20existence, 

Accessed 11 December 2020. 
803 Doochi.  
804 Eric Morris, “From Horse Power to Horsepower,” Access Magazine, https://www.accessmagazine.org/spring-

2007/horse-power-horsepower/, accessed 14 October 2020, 5.   
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Figure 114. New York City, Morton Street Choked with Horse Manure, 

March 17, 1893.805 

 

 

While manure and other challenges posed long-term health risks, congested streets with 

heavy vehicles posed more immediate threats.  In 1900 New York City, two hundred people 

were killed by being struck by horses or horse drawn vehicles.806   

Much like found in the military, the impetus in cities to move towards new technologies, 

electric street cars and the automobile for example, was provided as much by the need to move 

away from the horse as it was to move to the new vehicles.  The suffering of the horses was 

recognized, as noted by the actions of charities to assuage their pain.  Perhaps surprisingly, it was 

the rise of the automobile and electric trolleys that finally allowed horses to be removed from the 

urban environment.  The primary source of motive power for thousands of years was passing into 

history.  

 
805 Kohlstedt. 
806 Morris, 6. 
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CHAPTER 17 

 

 

FINAL THOUGHTS 

Opportunities to strike a winning blow do not often occur in war.  When the opportunity 

presents itself, the army must be prepared to strike.  In the Civil War, manpower, weapons, and 

supplies were key.  Also, essential, but too often overlooked, is the focus of this dissertation, the 

horsepower needed to move and sustain the army.  Having all the elements essential for victory, 

except the horses, reduced a Civil War army to an immobile mass.  Such an army may have been 

able to absorb the enemy’s blows in the defense but could not deliver them in the attack.  It is in 

the attack that wars are won, they are not won on the defense.  Lee was in this position during 

Grant’s 1864 Overland Campaign, absorbing blows, inflicting casualties on the Army of the 

Potomac, but without an opportunity to strike a winning blow.   

An occasion for the winning blow was available to Lee in 1864, but due to a lack of 

horses, the opportunity was missed and the war, most probably, lost as a result.  In the Spring of 

1864, Grant and the Army of the Potomac kept moving south, smashing into the Army of 

Northern Virginia, Lee withstanding blow after blow.  Grant attacked but failed to drive Lee out 

of his defensive positions battle after battle.  Lee’s army, rapidly becoming masters of the 

defense, held their positions and delayed, inflicting casualties, making the cost almost too high 

for Grant and Lincoln to bear.  Then, after each battle, Grant, unable to force Lee out of his 

defensive position by brute force, moved his army to his left to turn Lee out of his position.  Lee 

countered by leaving his position and moving to a new position further south to await Grant’s 

next move.  The series of battles were immense, the Wilderness, Spotsylvania Courthouse, Cold 

Harbor.  While Grant was successful in slowly driving Lee south towards Richmond, his army’s 
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progress came at an enormous cost.  Grant’s Overland Campaign resulted in over fifty-five 

thousand killed, wounded or missing Union soldiers.  This great cost was borne without showing 

progress towards defeating Lee’s army to compensate for the losses.807   

Grant used his mobility to shift the battlefield, moving to his left (Lee’s right) after each 

battle, continuing to press Lee south.  The last of these moves was deeper into Lee’s rear, putting 

Grant in a position to cross the James River.  By crossing the river, Grant put his army in a 

position to seize Petersburg, south of Richmond.  From there he could cut the essential rail 

connectivity between Richmond and Lee’s sources of supply while using the James River to 

carry supplies to his own army.  The rail lines were key.  When they were finally cut in the 

Spring of 1865, Lee’s army was forced to evacuate Richmond and the war was lost for the 

Confederacy.  And Grant successfully crossed the James because of the greatest intelligence 

failure of the Civil War, an intelligence failure that falls directly on Lee and his lack of cavalry.   

Grant was a risk taker; we saw that in his Vicksburg Campaign.  He took perhaps a risk 

more significant than Vicksburg in crossing the James.  A river crossing in the face of a 

determined enemy could be a catastrophic failure.  We saw that in Grant’s extreme efforts to 

avoid crossing the Mississippi in the vicinity of Vicksburg’s guns.  Grant’s movement across the 

James consisted of over one hundred thousand men, thousands of wagons and artillery pieces, 

and tens of thousands of horses and mules.  The supply and logistics chapter showed that Grant’s 

wagon trains would have been dozens of miles long.  It took him at least two days to cross his 

army.  Yet this movement went undetected by Lee’s army.  How is this even possible?  How 

 
807 David Hogan, The Overland Campaign, 4 May-15 June 1864, Center of Military History, United States Army, 

Washington, DC, 2014, 70. 
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does an army not see such an immense enemy force on the move?  For Lee, it was only possible 

when his cavalry missed the movement of Grant’s hundred-thousand-man army. 

There is always a risk in considering “might have beens.”  This is one that is worth the 

risk.  If Lee had been able to strike the Army of the Potomac while they were in the process of 

crossing the James, he could have struck that portion of Grant’s army that was on the south side 

of the river before his entire army was across. Lee, attacking a divided Union army, would have 

been in position to cause the absolute destruction of a large portion of Grant’s army.  Lee had 

that opportunity but did not strike because he did not see it.  What were the implications if he had 

struck, and a large part of Grant’s army was destroyed?  Grant might have been forced to retreat, 

increasing the North’s war weariness, empowering the peace Democrats in the North, and 

perhaps having repercussions for the Presidential election of 1864 later that Fall.  Catching Grant 

astride the James was Lee’s best opportunity in the entire war to deal a crushing, war winning 

defeat to the Army of the Potomac.  And yet it did not happen. Both Battles of Bull Run were 

Union defeats, but the Army of the Potomac was able to take the field after both, defeated but not 

destroyed.  Fredericksburg, another Union defeat.  Antietam, a bloody draw.  The May 1863 

Battle of Chancellorsville was a crushing defeat for the Union forces and yet, exactly two months 

later, the Union Army inflicted a severe defeat on Lee at Gettysburg.  Battlefield bloody noses 

were not going to defeat the Army of the Potomac, only a crushing blow would do that.  The 

cause of Lee’s missed opportunity?  His lack of cavalry following Stuart’s destruction of it 

during the Gettysburg Campaign and Lee’s subsequent inability to reconstitute it due to a lack of 

replacement horses. 
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Grant was at least an equivalent risk taker to Lee.  He took an enormous one in moving 

around Lee’s army to cross the James.  Grant wrote in his autobiography, “Lee’s position was 

now so near Richmond, and the intervening swamp of the Chickahominy so great an obstacle to 

the movement of troops in the face of an enemy that I determined to make my next left flank 

move carry the Army of the Potomac south of the James River…. But the move had to be made, 

and I relied upon Lee’s not seeing my danger as I saw it.”808  That is an immensely powerful 

statement from Grant.  Grant faced the possibility of being struck in mid-crossing of the James 

by the weakened but still dangerous Army of Northern Virginia.  He relied on Lee being blind to 

the move and therefore incapable of challenging it.  And Grant was correct, Lee was blind.  Lee 

wrote to the Confederate Secretary of War James Seddon on 10 June 1864, “I will keep you 

advised as well as I can of the enemy’s movements and should he turn towards the river our 

cavalry under General Hampton will endeavor to protect the bridges and if unable to do so, will 

aid those charged with burning them.”809 

How could Grant be certain Lee would not be able to see the hazards which Grant faced?  

How could he take such an immense risk?  The primary role of a cavalry force is reconnaissance, 

to gain and maintain contact with the enemy and to report on his movements.  Grant knew the 

degraded condition of Lee’s cavalry and his subsequent battlefield blindness.  Grant was not the 

only one to recognize Lee’s blindness.  Lee’s soldiers saw it as well and it was a new experience 

for them.   Confederate soldier Robert Stiles wrote, “When we waked on the morning of the 13th 

(of June) and found no enemy in our front we realized that a new element had entered into this 

move – the element of uncertainty.  Thus far, during this campaign, whenever the enemy was 

 
808 Grant, 446. 
809 Dowdey and Manarin, 773. 
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missing, we knew where, that is, in what direction and upon what line to look for him; he was 

certainly making for a point between us and Richmond.  Not so now – even Marse Robert, who 

knew everything knowable, did not appear to know what his old enemy proposed to do or where 

he would be most likely to find him.”810  Lee had gone from battlefield certainty to uncertainty.  

What had changed? 

The reduction of his cavalry had been occurring for some time and was significantly 

worse post-Gettysburg.  Prior to Gettysburg, Stuart had requested in May of 1863 to reorganize 

his division into a cavalry corps.  Lee’s letter of disapproval stated, “With the depleted regiments 

which you now have, a brigade of three regiments would be a very small command for a general 

officer.”811  Lee’s cavalry had been dramatically reduced in numbers.  Joseph McKinney notes 

that Butler’s cavalry brigade, with three regiments and two independent battalions could mount, 

at best, five hundred men.812  At the start of the war, Confederate regiments each had ten 

companies with about eighty troopers, eight-hundred-man regiments.  Butler’s brigade, at full 

strength would have had nearly three thousand troopers.813  Now a brigade with more than three 

regiments had “at best” five hundred, a reduction from their full strength of nearly three thousand 

troopers, fully eighty percent fewer mounted cavalrymen.  At the June 11-12 Battle of Trevilian 

Station, Lee’s cavalry was outnumbered by Philip Sheridan’s by nearly one hundred companies 

of cavalry.  Union cavalry put two hundred eighty-three companies in the field compared to 

Lee’s one hundred eighty-eight.  To make matters worse, the Confederate companies were far 

 
810 Stiles, 308. 
811 Headquarters Army of Northern Virginia Letter, Lee to Stuart, 30 May 1863, Original Records of the War of 

Rebellion, United States Congressional Serial Set, Volume 2767, Accessed 7 March 2021, 836. 
812 McKinney, 260. 
813 Calculated as three regiments at eight hundred men each for a total of two thousand four hundred and two 

battalions with three companies each or two hundred forty men per battalion, two thousand eight hundred eighty 

total. 
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from full strength.   At best, Stuart could put five thousand cavalrymen in the field in the Spring 

of 1864 and probably much less than that.   

More important from Lee’s perspective than their numbers was his cavalry’s lost 

capability to perform their primary task.  Lee’s confusion about Grant’s whereabouts was caused 

by the failure of his cavalry to “gain and maintain contact with the enemy.”  Lee did not see the 

risk that Grant took in crossing the James and the danger it placed the Army of the Potomac in 

because he did not even see Grant’s move.  Lee’s 13 June letter to Seddon is illuminating.  “At 

daybreak this morning it was discovered that the army of General Grant had left our front.  Our 

skirmishers were advanced between one and two miles but failing to discover the enemy, were 

withdrawn.”  Lee reporting that he sent out skirmishers is incredibly significant.  Skirmishers are 

infantrymen.  Searching for two miles to his front was the job for Lee’s cavalry.  Where was it?  

Grant wrote the same day, “A pontoon bridge was speedily thrown across (the James River) over 

which the remainder of the army soon crossed,” and was pushed out a mile or two.  This was a 

force of over one hundred thousand men, thousands of wagons and artillery pieces and tens of 

thousands of horses.  How did Lee not see it moving? Grant’s army commenced crossing the 

James River on 12 June, the day before Lee even knew it had moved.  By the morning of the 

13th, Union General Warren followed the cavalry and had his entire corps over.  Hancock 

followed Warren, Burnside was next, followed by Wright.814   

See the photo below.  The crossing of the James was a monumental undertaking.  An 

immense pontoon bridge had to be built.  The crossing point on the south side created an 

enormous chokepoint where the Army of the Potomac had to transition from the formation to 

 
814 Grant, 451. 
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cross the bridge to one for the security of the bridgehead and their continued movement.  Recall 

the earlier discussion of pass times.  The successful crossing of the James by the entire Army of 

the Potomac was a military marvel and an immense one but one that involved days.  And Lee did 

not see it. 

 

 
Figure 115  The Army of the Potomac Crossing the James  

River on a Pontoon Bridge, 12 June 1863.815 

 

We know Lee did not see the move because a full day later, on 14 June, Lee wrote to 

Davis “I think the enemy must be preparing to move south of the James River.”  This was two 

full days after Grant had actually begun crossing the James River.  Later on the 14th, Lee gained 

at least some intelligence about the Army of Potomac’s whereabouts, but his understanding of 

 
815Photograph, Pontoon Bridge Across James River at Powhatan Point on Which Army of Potomac Crossed, Library 

of Congress, https://www.loc.gov/pictures/resource/ppmsca.33300/?co=civwar, Accessed 4 March 2021.    
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the situation was critically incomplete.  Lee wrote, “I cannot learn positively that more than a 

small part of his army has crossed the Chickahominy.”816  Lee probably lost track of Grant’s 

army on 10 April.  For four full days he had no idea where it was.  On the afternoon of the 14th, 

Lee again wrote to Davis “As far as I can judge, from the information I have received, General 

Grant has moved his army to the James River in the vicinity of Westover.”817  Grant was not “to” 

the James, he was across it.  As “far as I can judge.”  These are the words of an army commander 

blind on the battlefield.  Commanders who are blind to their enemy’s movements do not win. 

The direct cause of Lee’s battlefield blindness was his army’s lack of horses.  Lee’s 

cavalry was catastrophically short of horses, many of which died or were rendered unfit during 

and after the Gettysburg Campaign.  Those few on hand were sick, exhausted, and starving.  As a 

result of not being able to properly execute the primary cavalry task of gaining and maintaining 

contact with Grant’s army crossing the James, Lee’s cavalry had perhaps the greatest 

reconnaissance failure in the history of horse-drawn warfare.  The direct result was the opening 

of the siege that Lee knew would result in his defeat.  “We must destroy this Army of Grant's 

before he gets to the James River. If he gets there it will become a siege and then it will be a 

mere question of time.”818  Lee did not destroy Grant before he got to the James, Grant was 

across it before Lee even knew it happened.  Once a siege force was in place and the siege 

established, defeat was the foregone conclusion.  The only hope would be for the besieged force 

to break out or the siege lifted by a relieving force.  Lee’s army could barely move due to his 

 
816 Grant, 777. 
817 Dowdey and Manarin, 778. 
818 Freeman, Lee, 421. 
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lack of horses.  His opportunity to break out of a siege and out run the Army of the Potomac was 

nil.  There was no relief force.  Once it was a siege, Lee and the Confederacy were doomed. 

Robert E. Lee and ultimately the Confederacy, were defeated during the Civil War 

because Lee lost his mobility, the ability of his armies to move to conduct reconnaissances or to 

positions of advantage on the battlefield.  His horses were exhausted.  There were too few.  They 

were starving.  Those on hand had to work harder to make up for the deficit in numbers, 

accelerating their exhaustion.  They suffered and died and could not be replaced.  Robert E. 

Lee’s army became an immobile, blind mass without the ability to even detect the movement of 

the one hundred thousand-man Union army around his right flank in 1864.  He could pull neither 

his artillery nor his wagons.  Most of his cavalry was dismounted due to a lack of horses.  His 

army could no longer move at a speed that was competitive or even adequate on the battlefield.  

After he was forced out of the Petersburg trenches, his army was run down by a better horsed 

Union army in April 1865, encircled and forced to surrender.  This incredibly important fact has 

not received the attention by historians it deserves. 

 A focus on the horses and mules of the armies suggests new questions about the Civil 

War for historians.  By focusing on the need to feed the animals, the key military mobility asset, 

simple but significant questions arise.  Why didn’t the Confederate government upgrade the 

Richmond, Fredericksburg, and Potomac Railroad (RF&P) to freight quality?  The Virginia 

Central Railroad ran from Charlottesville, through a portion of the Shenandoah Valley, 

intersecting the RF&P at Hanover Junction, twenty-five miles north of Richmond and fifty miles 

south of Fredericksburg.  The RF&P ran to Fredericksburg.  An upgrade would have allowed 

Lee’s army to access feed and fodder from throughout the Confederate states.  Without it, his 
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army stripped the area around his Fredericksburg area defensive position, and he was forced to 

use wagons to bring feed and fodder from as far as seventy miles away. The result was the 

starvation of Lee’s horses with direct, catastrophic military consequences.  Upgrading the 

railroad was certainly possible.  The Union Army of the Potomac built a railroad from the port at 

Aquia Creek to its defensive position at Falmouth with a bridge so unique the President of the 

United States marveled at it.  A shortage or rails could not have been the problem.  As the 

Confederate armies retreated and ceded land to Union armies, they could have pulled up the 

railroad tracks and used them to build new lines to support Lee.  Why didn’t they?  Questions 

such as these arise when the lens of the fitness of Lee’s horses and their ability to support 

military operations is used, offering the opportunity for fresh insights. 

When viewed from the perspective of an army’s horses, I found it obvious that the 

Southern states were simply less modern than the Northern states.  One example was their 

relationship to a central government.  The Southern states retained a level of independence 

within the Confederacy that crippled their ability to wage war against their more modern enemy, 

supported in the field by a strong, centralized national government.  Such basic tasks as horse 

resupply suffered from the lack of involvement of the Confederate government at the national 

level.  The Southern method for horse supply was initially to essentially lease them from the 

soldiers.  The plan for resupply was often to send the soldier home to get another horse and then 

return.  The Confederate horse supply and resupply efforts reflect the broader political, 

economic, and social orders of their society.  In contrast, the Northern states, with a powerful 

central government, the bureaucracy of the Department of War in place, modern, industrial era 

transportation networks allowing access to markets across the United States and Europe, and 
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available capital, could keep their armies resupplied with fresh horses throughout the war.  The 

federal Department of War purchased horses in huge numbers.  They were able to have a reserve 

of fresh horses ready to issue when the armies called for them.  Recall the cavalry depot at 

Giesboro.  As a result of the Confederate government’s inability to coordinate a national strategy 

to procure horses, Lee considered having replacement horses swim the Mississippi.  The 

Confederacy’s lack of a national strategy to procure horses had a direct, negative battlefield 

impact on Lee’s army that ultimately led to his defeat. 

The Southern states were also less modern in their agricultural economy, the source of 

feed and fodder for the horses of Lee’s army.  Virginia’s counties had populations that were 

often more than fifty percent slave.  The farmers of the region had their capital tied up in human 

beings, not in agricultural machinery. They depended on muscle power, primarily human, rather 

than horse-drawn machines.  A few miles away, Pennsylvania farmers had no slaves.  Their 

capital was invested in horse-drawn agricultural machinery and the horses to pull it.  The 

difference in production is striking.  Recall the figures presented earlier.   

 

Table 61. Comparison in Production and Investment, 

Select Pennsylvania and Virginia Counties819 

 

Crop Production in Tons Value of Farm 

Implements in $ 
State Hay Oats Corn Wheat 

Pennsylvania 

County Totals   

(7 Counties) 

407,707 95,306 202,066 173,054 4,675,692 

Virginia  

County Totals 

(12 Counties) 

52,430 17,381 136,214 148,593 1,284,360 

 
819 Government Printing Office, 1860 Census:  Agriculture of the United States. 
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In 1860, Spotsylvania County had 1,087 horses and 834 mules.  Adams County had 7,927 

horses and 153 mules.  One thousand nine hundred and twenty-one horses and mules in 

Spotsylvania compared to over eight thousand in Adams County.   Spotsylvania was an 

agricultural county with a population of 16,076.  Its 1860 population breakdown was 7,716 

White, 574 Free Black and 7,786 slaves.820  Humans, primarily slaves, provided most of the 

muscle power in an agriculture system that relied on hand tools almost exclusively.  Adams 

County had no slaves.  There, animals were the primary source of motive power.  Agricultural 

machinery was four times more prevalent.  Unsurprisingly, the production of the Pennsylvania 

counties dwarfs that of the Virginia counties.  Eight times more hay, more than five times more 

oats, one and half times more corn, twenty-five thousand more tons of wheat.  This significantly 

greater production came from almost exactly the same number of square miles of agricultural 

region, 4,586 square miles in Virginia and 4,660 in Pennsylvania.  The regions are less than two 

hundred miles apart, within the same climatic zone, zone six.  Differences in weather do not 

account for the greater production.  The difference can only be explained by more modern 

agricultural techniques and the use of horse drawn mechanized farm implements compared to the 

hand tools utilized by human labor in the South.   

I studied Virginia’s agricultural practices and production and her ability to support Lee’s 

horses.  I found that Virginia agriculture, but also Virginia society, not just pre-industrial but 

almost medieval.  In Civil War era Virginia, status was based on the number of slaves one 

owned, not on how much a farm produced or how many cattle the farmer owned or how wealthy 

 
820 US Census Bureau, 1860 Census: Population of the United States, State of Virginia Table Number 1:  Population 

by Age and Sex, 500.   
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they were.  A “planter” was a plantation owner with at least twenty slaves.  It was a designation 

of pseudo-nobility, a social status within the society based on how many human beings the 

planter owned and not on any achievement.821  The South was almost medieval in its dependence 

on human muscle power and hand tools rather than animal powered machines.  The two pictures 

below show there is no difference in the harvesting methods of 16th Century English peasants 

and Civil War era Southern slaves.   

 

 
Figure 116 English Peasants Harvesting Hay in the 16th Century822 

 

 
821 Agee, 5. 
822 Medieval Illustration of Men Harvesting Wheat with Reaping Hooks, https://www.historynotes.info/when-the-

peasants-revolted-2519, Accessed 6 March 2021. 
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Figure 117 Rice Harvesting, US South, 1859823 

 

 

A slave with a scythe could harvest an acre of wheat in eighteen hours.824  McCormick’s 

horse-drawn mechanical reaper could harvest twelve to fifteen acres per day.825  The mechanical 

reaper was an enormous success.  In 1856, McCormick was selling four thousand machines a 

year.826  When the war started in 1861, there were enough harvesting machines in the Northern 

wheat fields to do the work of a million slaves. “The reaper is to the North what slavery is to the 

South,” War Secretary Edwin Stanton wrote to McCormick. “By taking the place of regiments of 

young men in the western harvest fields, it released them to do battle for the Union at the front 

 
823 “The Rice Lands of the South,” Harper's Monthly Magazine vol. 19, 1859. 729; accompanies article by T. 

Addison Richards, 72, http://www.slaveryimages.org/s/slaveryimages/item/1168, Accessed 6 March 2021. 
824 “Cyrus McCormick Invents the Reaping Machine,” Science and Its Times: Understanding the Social Significance 

of Scientific Discovery, Encyclopedia.com, https://www.encyclopedia.com, Accessed 5 March 2021. 
825 Hugh Earnhart, “McCormick’s Reaper Revolutionized Farming,” Farm and Dairy, 31 October 2019, 

https://www.farmanddairy.com/columns/mccormicks-reaper-revolutionized-farming/583153.html, Accessed 6 

March 2021. 
826 Mitchell Wilson, Cyrus McCormick, American Industrialist and Inventor, 

https://www.britannica.com/biography/Cyrus-McCormick, Accessed 6 March 2021. 

https://www.encyclopedia.com/science/encyclopedias-almanacs-transcripts-and-maps/cyrus-mccormick-invents-reaping-machine
https://www.encyclopedia.com/
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and at the same time keeps up the supply of bread for the nation and the Nation’s armies.”827  By 

1860, Pennsylvania farmers had invested four times more in agricultural implements than the 

Virginia counties.  The increase in production these implements allowed was enormous.  

Virginia farmers, lacking these investments, when compared to the Northern farmers, remained 

in the middle ages for agricultural practices. 

 

 
Figure 118  Men Binding Grain Cut by McCormick's Horse Drawn Reaper828 

 

I found the Virginia agricultural economy to be vulnerable in an unexpected way.  The 

Emancipation Proclamation, an act of true military genius, ensured that much of the Virginia 

slave population would leave their farms and move to Union lines just across the Rappahannock 

River.  This reduced the available muscle power and ultimately Virginia’s agricultural 

production.  It was impossible for Virginia to increase agricultural production to meet Lee’s 

 
827 Daniel Gross, Cyrus McCormick’s Reaper, and the Industrialization of Farming, 

http://www.stephenhicks.org/wp-content/uploads/2012/01/forbes-mccormick.pdf, Accessed 6 March 2021. 
828 Library of Congress Photograph, Men Binding Grain Cut by McCormick's Horse Drawn Reaper, 

https://www.loc.gov/pictures/item/2005691643/, Accessed 6 March 2021. 
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requirements when the human muscle escaped.  There was no machinery available to make up 

for its loss. The animal muscle power was inadequate to make up the difference.  Available 

horses were impressed into the military, reducing their use with the limited machinery available.  

The starvation of Lee’s essential horses and mules became a certainty and his army’s destruction 

just a matter of time. 

Much has been written of the lack of Southern Civil War era infrastructure in comparison 

to the North.  Like the lack of agricultural machinery, the Southern states were primitive in their 

mechanized infrastructure compared to the Northern states.  This lack of Southern infrastructure 

had direct and catastrophic effects on the Southern armies.  Again, viewing it from the 

perspective of the army’s animals offers new insights.  Lack of transportation infrastructure 

meant feed and fodder could not be brought to Lee’s horses from out of the Virginia theater, 

ensuring their starvation and Lee’s and the Confederacy’s ultimate defeat.  The North resupplied 

their armies from northern farms using water, rail, and horse-drawn transport.  Delivering food to 

the horses may have been a challenge on occasion, having enough was never a problem.  Grant’s 

horses during the Petersburg siege actually had their proportion of hay and grain modified to 

provide more grain while Lee’s horses starved.829  Something as seemingly mundane as being 

able to provide horses with oats was a significant and perhaps decisive battlefield advantage for 

the North.  The emerging industrial infrastructure of rail and steam-powered vessels, perhaps 

ironically, were the essential enablers to support the North’s pre-industrial, horse-drawn army. 

 
829 The change was from the standard fourteen pounds of hay and twelve pounds of grain to ten pounds of hay and 

fourteen pounds of grain.  “In the armies operating against Richmond, the maximum allowance of forage per day 

will be ten pounds of hay and fourteen pounds grain.”  This provided the Union horses with less hay but two pounds 

more grain per day. Special Order Number 44, Headquarters, Armies of the United States, 29 June 1864, Original 

Records of the War of the Rebellion, Series I, Volume 40, Part 1, 37 http://cdl.libary.cornell.edu/moa/, accessed 4 

March 2021.  The ability to graze would have augmented their rations as well. 
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I noted the concern for the horses and mules commencing in the Civil War and growing 

over time as noted by the increased proficiency and growth of the veterinary profession.  The 

investment in the care of military horses and mules grew significantly, both with government 

investment and with private, charitable groups.  These investments produced new techniques for 

the care of horses.  Anesthesia allowed for surgeries unavailable prior to its use.  New diagnostic 

tests, such as the one for glanders, finally allowed that catastrophic disease to be controlled.  

Still, despite these efforts, new forms of warfare became too much for the horses.  Despite the 

best efforts of the armies, horses still died by the millions.  The difference I discovered was that 

more and more people publicly expressed their concern.  I offered the thought that the 

introduction and spread of snapshot photography had something to do with it.  Horses no longer 

died anonymously on a battlefield; pictures of them were taken and circulated within the civil 

societies.  

I showed that the history of the rise of the automobile looks completely different when 

considered in the context of its introduction into a horse-drawn economy, rather than viewed in 

the abstract.   When compared to thousands of horses in an urban environment and the sanitation 

and hygiene challenges they caused, the automobile promised clean, efficient, cost-effective 

transportation.  The rapid adoption of it makes more sense when compared to what it replaced.  

These and many others were discovered by relooking at key events from the perspective of the 

horses. 

In the end, Sherman’s quote remains germane, “…extreme care taken of the horses, on 

which everything depends”.830  Everything in the horse-drawn era, economic, social, and 

 
830 Headquarters, Fifth Division, Army of the Tennessee Order #33, 7 June 1863, J. H. Hammond Assistant Adjutant 

General for Major General William Tecumseh Sherman, Commanding General.  
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military, depended on the horses.  Far too often, the contributions made by these essential 

animals were neglected, minimized, or ignored.  I showed what care of the animals required.  I 

also showed the effects, using Lee’s Army of Northern Virginia and the Union Army of the 

Potomac as examples, of what happened when that care could or could not be provided.  In the 

Army of the Potomac’s case, victory.  In the Army of Northern Virginia’s case, defeat.   

Lastly, I found an enormous historical blind spot, the horse as a participant in history, 

particularly military history.  Viewing an event such as the Gettysburg Campaign through the 

lens of the horses that served there opens new ways to see the battle in a different, fuller context.  

For example, when viewed through the lens of Lee’s horse-drawn army, I see Gettysburg not as a 

strategic stroke by a military genius but an act of utter desperation by a general out of other 

options.  Lee was seeing his army’s horses starve before his eyes.  He had to know his army was 

running out of time.  Coddington states that Lee’s reasons for his Gettysburg invasion included 

breaking up the Army of the Potomac’s plans for a Summer offensive in Virginia.  He further 

offered that Lee believed that Southern troops north of the Potomac would cause Lincoln to 

reinforce Hooker with “Union troops designed to operate against other parts of the country,” 

perhaps including Grant’s forces at Vicksburg.  Lastly, Coddington suggested that “by luring the 

Army of the Potomac out of Virginia, Lee could give his people a respite from the ravages of 

war and a chance to harvest their crops free from interruption by military operations.831  Did Lee 

move towards Gettysburg to strike a war winning blow?  Or did he leave Virginia to move his 

animals to Maryland and Pennsylvania to feed on their agricultural bounty while allowing the 

region around Spotsylvania a chance to recover and to put up a harvest of hay and corn?  His 

 
831 Coddington, 8. 
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movement could also strike a blow against the Army of the Potomac if the opportunity arose but 

feeding his horses had to be a key impetus.  Coddington is clear that one of Lee’s motivations 

was to let Virginia farmer’s get their crops in, crops essential to feeding Lee’s animals.   I have 

found that many times the simplest reason is the correct one.  The impact of his starving, 

exhausted and diseased horses on Lee’s ability to move, fight and win is as much a part of the 

military history of the Civil War as the strategies enacted or the new weapons introduced.  

Perhaps more so, as the horses were so essential.   I believe the condition of his horses rendered 

Lee desperate.  I believe that he moved to Pennsylvania in large part to simply feed his animals.  

Lee hoped to sustain their health through the Summer of 1863 on Maryland and Pennsylvania 

feed and fodder while allowing the Virginia hay and corn crops to be brought in.  It was these 

crops that would sustain his animals through the Fall and Winter of 1863 and so keep his army 

viable.  Viewed through the context of the need to provide feed for his animals offers a different 

take on Lee’s motivation to invade Pennsylvania. 

Excellent histories of Gettysburg and the Civil War have been written without including 

the horse, several were mentioned in the Introduction to this dissertation.  While these histories 

may be excellent, they will be forever incomplete for the omission of the key enabler on which 

everything depended, and the decisions made to provide for their care.  Recall the earlier 

discussion of MacDonald and Howard, both military professionals and historians.  MacDonald 

wrote in his Mighty Endeavor “That a once mighty German army was reduced to such 

dependence on horses came as a shock to many who viewed the pitiable debris on the 

battlefield.”832  Again, the only thing shocking is that anyone would be surprised that the German 

 
832 Charles B. MacDonald, The Mighty Endeavor, (Oxford University Press, January 1, 1969), 347. 
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army was primarily horse-drawn.  Howard was an intelligence officer who specialized in the 

German army.  He was a World War II expert who wrote a portion of the Official History of the 

Second World War.  DiNardo wrote that Howard “was amazed at how dependent the Germans 

actually were on horses.”  DiNardo attributed this largely to the effectiveness of German 

propaganda efforts.833  I believe there is a more basic cause, simple, willful blindness.  Perhaps 

more significant than Civil War historians, the historians of World War II who failed to see the 

horse-drawn nature of the German Army despite the obvious, visible evidence on the battlefield, 

a battlefield they themselves fought on, was not due to propaganda.  They were simply blind to 

what was right before their eyes.  And they were certainly unable to present a complete picture of 

the nature of the combatants in the European theater.  This same blind spot is evident in many 

Civil War historians.  Longacre’s book on the cavalry at Gettysburg that does not discuss their 

horses stands out as an example.  There are many others.  This blind spot has led to an 

unfortunate, systemic omission of a critical element of military, agricultural and social history of 

the pre-mechanized era.  One that should be addressed by new historical research. 

I attempted to address that omission in this dissertation by employing an inter-

disciplinary approach, combining military, economic, agricultural, environmental, social history, 

and the history of technology to offer a more complete picture of horse-drawn combat, 

operations, and outcomes.  It was this inter-disciplinary approach that allowed the full spectrum 

consideration of the challenges faced by a horse-drawn army.  It is a technique applicable to 

other historical episodes.  I applied the same approach to several other wars to show that the 

approach can be more generally applied.  It is an approach that succeeds only when horses at 

 
833 R. L. DiNardo, Mechanized Juggernaut or Military Anachronism? (Mechanicsburg, PA, Stackpole Books, 1991), 

119. 
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work and the requirements for their care are first understood.  Providing the information essential 

to gain this understanding, in an historical context, was one of the primary purposes of this 

dissertation.  My ultimate purpose for this dissertation, however, was to give voice to the 

millions of horses with no names that supported the militaries and societies of the horse-drawn 

era.  These animals served nobly.  On occasion, they suffered horrendously from starvation, 

sickness, exhaustion, overuse, and from battlefield wounds.  The numbers of them that died are 

almost incomprehensible.  Unfortunately, their story has too often been woefully neglected by 

historians.  My dissertation attempts to right that wrong and to give voice to their story.  I hope 

to some degree I was successful. 
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Horse-Related Morning Reports of the 10th Massachusetts 

Battery of Light Artillery   

    Horses 

Action Reason Year Date Additions Reductions 

1862 

14-

Oct 111   

111 Horses Received 

from Quartermaster Initial Stand up of Unit 

  

18-

Oct 14   

14 Horses Received 

from Quartermaster 

Received from 

Quartermaster (Unit at full 

strength of 125 Horses). 

  

19-

Oct   -1 

1 Horse died from 

disease Died of influenza 

  

5-

Nov   -1 

1 Horse died from 

disease Died of cold 

  

8-

Nov   -1 

1 Horse died from 

disease 
Died of inflammation and 

influenza 

  

11-

Nov   -1 

1 Horse died from 

disease 1 Horse died from stoppage  

      -1 1 Horse lost 

1 horse strayed and not 

found 

  

15-

Nov   -6 

6 returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

21-

Nov 12   

Received 12 Horses 

from Quartermaster   

  

25-

Nov   -1 

1 Horse died, 

unspecified cause 

Cause of death not specified 

in record 

  

4-

Dec   -1 

1 Horse died from 

disease 

Died from inflammation of 

the bowels 

  

12-

Dec   -1 1 Horse shot, disease Glanders 

  

20-

Dec   -1 

1 Horse died, injury and 

infection 

Died of infection, gravel in 

foot 

  

26-

Dec 12   

Received 12 Horses 

from Quartermaster   

      -7 

7 horses returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

27-

Dec   -1 

1 Horse died from 

disease Glanders 

  

28-

Dec   -1 

1 Horse died from 

disease Disease of the liver 

            

1863 

23-

Jan   -1 

1 Horse died from 

disease Glanders 
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2-

Feb   -1 

1 Horse died from 

disease Lung fever 

  

8-

Feb 4   

Received 4 horses from 

Quartermaster   

  

13-

Feb   -1 

1 Horse died from 

disease Congestion of the lungs 

  

3-

Mar   -1 

1 Horse died from 

disease Glanders 

  

5-

Mar   -5 

5 Horses returned to 

Quartermaster 

Horses condemned as unfit 

for service 

      -4 4 Horses shot 

Reason for shooting is not 

provided in the record 

  

9-

Mar 11   

11 horses received from 

Quartermaster   

  

13-

Mar   -1 1 Horse shot, disease Glanders 

  

14-

Mar   -1 1 Horse shot, disease Glanders 

  

19-

Mar   -1 1 Horse shot, disease Glanders 

  

18-

Apr   -1 1 Horse died, disease Glanders 

      -2 2 Horses shot, disease Glanders 

  

12-

May   -1 1 Horse shot, disease Glanders 

  

13-

May   -1 

1 Horse died from 

disease Lung fever 

  

14-

May   -11 11 Horses shot 

Reason for shooting is not 

provided in the record 

      -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  3-Jun 23   

23 horses received from 

Quartermaster   

  

13-

Jul   -2 2 Horses shot, disease Glanders 

      -3 

3 Horses abandoned, 

exhaustion Worthless and worn out 

  

25-

Jul   -3 

3 Horses abandoned, 

exhaustion Worthless and worn out 

  

28-

Jul   -1 

1 Horse abandoned, 

exhaustion Worthless and worn out 
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29-

Jul   -1 

1 Horse died from 

disease 

Disease inflammation of the 

bladder 

  

3-

Aug   -2 2 Horses shot, disease Glanders 

    5   

5 Horses received from 

Quartermaster   

  

4-

Aug 8   

8 Horses received from 

Quartermaster   

  

7-

Aug   -1 

1 Horse died, 

exhaustion Worn out, exhaustion 

  

12-

Aug   -3 

3 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

15-

Aug   -1 

1 Horse died from 

disease Glanders 

      -5 

5 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

17-

Aug   -1 

1 Horse died from 

disease Glanders 

  

19-

Aug   -1 

1 Horse died from 

disease Glanders 

  

21-

Aug   -1 

1 Horse died from 

disease Nasal gleet 

      -1 

1 Horse died from 

disease Glanders 

  

22-

Aug   -3 

4 Horses dropped from 

roll 

No further information in 

record 

  

24-

Aug   -2 

2 Horses died from 

disease Glanders 

  

25-

Aug   -1 

1 Horse died from 

disease Glanders 

  

26-

Aug   -3 3 Horses shot, disease 

Glanders, shot on order of 

Veterinary Surgeon 

  

30-

Aug 13   

Received 13 horses 

from Quartermaster   

  

31-

Aug   -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

1-

Sep   -3 3 Horses shot, disease 

Glanders, shot on order of 

Veterinary Surgeon 
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3-

Sep   -1 

1 Horse condemned, 

returned to 

Quartermaster 

Horse condemned as unfit 

for service 

  

17-

Sep   -4 4 Horses shot, disease 

Glanders, shot on order of 

Veterinary Surgeon 

  

18-

Sep   -3 

3 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

22-

Sep   -6 6 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

        Received 18 mules.     

  

4-

Oct 5   

Received 5 horses from 

Quartermaster   

  

16-

Oct   -1 1 Horse shot, disease 

Glanders, shot on order of 

Veterinary Surgeon 

  

20-

Oct   -1 

1 Horse Died of 

Wounds Died of wounds 

  

23-

Oct   -1 

1 Horse reclaimed by 

Quartermaster 

No further information in 

record 

      -6 6 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

      -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

27-

Oct   -1 

1 Horse died from 

disease Glanders 

  

28-

Oct   -4 4 Horses shot, disease 

Glanders, shot on order of 

Veterinary Surgeon 

  

30-

Oct 5   

5 Horses received from 

Quartermaster   

  

15-

Nov   -5 

5 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

      -3 3 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

16-

Nov 8   

8 Horses received from 

Quartermaster   
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17-

Nov   -1 1 Horse died 

Cause of death not specified 

in the record 

      -1 1 Horse shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

20-

Nov   -10 

10 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

    7   

7 Horses received from 

Quartermaster   

  

27-

Nov     

1 Mule died on the 

march 

Cause of death not specified 

in the record 

  

3-

Dec   -10 

10 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

4-

Dec   -1 1 Horse died 

Cause of death not specified 

in the record 

      -11 

11 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

5-

Dec   -1 1 Horse died 

Cause of death not specified 

in the record 

  

7-

Dec   -3 3 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

8-

Dec   -1 

1 Horse died, 

exhaustion Exhaustion 

  

9-

Dec   -1 

1 Horse condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

15-

Dec   -7 

7 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

    12   

12 Horses received 

from Quartermaster   

1864 6-Jan   -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

11-

Jan   -2 

2 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 
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12-

Jan   -1 

1 Horse died from 

disease Glanders 

  

16-

Jan   -1 1 Horse shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

25-

Jan 8   

8 Horses received from 

Quartermaster   

      -15 

15 Horses condemned, 

returned to 

Quartermaster 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

26-

Jan   -2 2 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

30-

Jan     

Received 6 mules from 

Quartermaster   

  

1-

Feb     

Received 1 mule from 

Quartermaster   

  

9-

Feb   -2 2 Horses Shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

13-

Feb   -3 

3 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

        

1 Mule condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

20-

Feb 5   

5 Horses received from 

Quartermaster   

  

8-

Mar     

1 Mule received from 

Quartermaster   

  

10-

Mar   -1 1 Horse died, disease Inflammation of the bowels 

  

19-

Mar   -2 2 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

      -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

21-

Mar   -2 2 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 
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2-

Apr   -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

    16   

16 Horses received 

from Quartermaster   

  

8-

Apr   -1 1 Horse shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

10-

Apr 1   

1 Horse received from 

Quartermaster   

  

16-

Apr   -9 

9 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

28-

Apr 4   

4 Horses received from 

Quartermaster   

  

10-

May   -2 

2 Horses killed in 

action Killed in action 

        

2 Horses wounded in 

action (considered to 

have been retained) Wounded in action 

  

11-

May     

1 Horse slightly 

wounded (considered to 

have been retained) Wounded in action 

  

13-

May     

1 Horse slightly 

wounded (considered to 

have been retained) Wounded in action 

  

15-

May   -1 

1 Horse abandoned, 

exhaustion Exhaustion 

  

17-

May   -2 

2 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

26-

May   -1 

1 Horse abandoned, 

exhaustion Exhaustion 

  

27-

May   -1 

1 Horse abandoned, 

exhaustion Exhaustion 

  

28-

May   -1 

1 Horse abandoned, 

exhaustion Exhaustion 

  1-Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  2-Jun   -1 

1 Horse died, 

exhaustion Exhaustion 
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  7-Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  8-Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  9-Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  

10-

Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

      -2 2 Horses died, disease Glanders 

  

11-

Jun 18   

18 Horses received 

from Quartermaster   

  

12-

Jun   -2 

2 Horses died, 

exhaustion Exhaustion 

  

13-

Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  

18-

Jun   -1 

1 Horse died, 

exhaustion Exhaustion 

  

21-

Jun   -2 2 Horses shot, disease Glanders 

      -1 

1 Horse died, 

exhaustion Exhaustion 

  

23-

Jun   -1 1 Horse died, disease Glanders  

      -1 

1 Horse died, 

exhaustion Exhaustion 

  

24-

Jun 15   

15 Horses received 

from Quartermaster   

      -8 

8 Horses transferred.  

No further information.   

  

26-

Jun   -2 

2 Horses died, 

exhaustion Exhaustion 

  

29-

Jun 15   

15 Horses received 

from Quartermaster   

      -8 

8 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

11-

Jul   -1 1 Horse died, disease Glanders 

  

14-

Jul   -1 1 Horse shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

16-

Jul   -1 1 Horse died 

Cause of death not specified 

in the record 



498 

 

 

  

18-

Jul   -1 1 Horse shot, disease Glanders 

  

23-

Jul 6   6 Horses received   

      -1 1 Horse died, disease Distemper 

  

26-

Jul   -1 1 Horse died, disease Glanders 

  

28-

Jul   -2 2 Horses shot No reason given 

  

31-

Jul 10   

10 Horses received 

from Quartermaster   

      -12 

12 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

      -1 

1 Horse died, 

exhaustion Exhaustion 

  

8-

Aug   -1 1 Horse died, disease Glanders 

  

18-

Aug   -1 1 Horse shot, disease Glanders 

  

24-

Aug   -4 4 Horses died, disease Glanders, wounds 

  

29-

Aug   -4 4 Horses shot 

Shot on order of Veterinary 

Surgeon, no further 

information in record 

  

3-

Sep   -1 1 Horse died, disease Glanders 

      -7 

7 Horses condemned, 

returned to 

Quartermaster 

Condemned as 

unserviceable 

  

7-

Sep 54   

54 Horses received 

from Quartermaster   

  

15-

Sep   -1 1 Horse died, disease Glanders 

  

16-

Sep   -1 1 Horse died, disease Glanders 

  

19-

Sep   -1 1 Horse died, disease Glanders 

  

29-

Sep   -1 1 Horse died, disease Glanders 

  

3-

Oct   -1 1 Horse died, disease Glanders 

  

4-

Oct   -1 1 Horse died, disease Glanders 

  

5-

Oct   -2 2 Horses died, disease Glanders 
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7-

Oct   -1 1 Horse shot, disease Glanders 

  

8-

Oct 20   

20 Horses received 

from Quartermaster   

  

10-

Oct 1   

1 Horse received from 

Quartermaster   

  

11-

Oct   -1 1 Horse died, disease Stoppage 

  

12-

Oct   -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

19-

Oct   -1 

1 Horse died, 

exhaustion Exhaustion 

  

25-

Oct   -2 2 Horses shot No reason given 

  

27-

Oct   -7 7 Horses shot 

Presumed to be wounded in 

action 

  

30-

Oct   -1 1 Horse died of wounds Died of wounds 

  

8-

Nov   -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

14-

Nov   -1 

1 Horse died, 

exhaustion Worn out, exhaustion 

  

21-

Nov   -1 1 Horse died, disease Stoppage 

  

23-

Nov   -1 1 Horse died, disease Fit/Seizure 

  

25-

Nov   -1 1 Horse died, disease Blind staggers   

  

29-

Nov 18   

18 Horses received 

from Quartermaster   

  

3-

Dec 16   

16 Horses received 

from Quartermaster   

  

6-

Dec   -1 1 Horse shot, disease Glanders 

      -1 1 Horse shot, injury Lameness 

  

15-

Dec   -1 1 Horse died, disease Stoppage 

      -13 

13 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

18-

Dec   -1 1 Horse died, disease Glanders 
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1865 

10-

Jan   -1 1 Horse died, disease Glanders 

  

23-

Jan 8   

8 Horses received from 

Quartermaster   

  

26-

Jan   -1 1 Horse shot 

Cause of death not specified 

in the record 

  

5-

Feb   -1 

1 Horse shot, killed in 

action Killed in action 

        

1 Horse wounded 

(considered to have 

been retained)   

  

6-

Feb   -1 

1 Horse died, died of 

wounds Died of wounds 

  

7-

Feb   -1 

1 Horse died, 

exhaustion Exhaustion 

  

14-

Feb   -1 

1 Horse died, 

exhaustion Exhaustion 

      -4 

4 Horses condemned, 

returned to 

Quartermaster 

Horses condemned as unfit 

for service 

  

21-

Feb   -1 

1 Horse died, 

exhaustion Exhaustion 

  

24-

Feb 8   

8 Horses received from 

Quartermaster   

  

3-

Mar   -1 

1 Horse died, 

exhaustion Exhaustion 

  

10-

Mar   -1 

1 Horse died, 

exhaustion Exhaustion 

      -1 1 Horse died, disease Glanders 

  

13-

Mar   -1 

1 Horse died, 

exhaustion Exhaustion 

  

20-

Mar   -2 

2 Horses died, 

exhaustion Exhaustion 

  

22-

Mar 20   

20 Horses received 

from Quartermaster   

  

28-

Mar   -2 

2 Horses died, 

exhaustion Exhaustion 

  

3-

Apr   -3 

3 Horses died, 

exhaustion Exhaustion 

  

5-

Apr   -1 

1 Horse died, 

exhaustion Exhaustion 

  

6-

Apr   -2 

2 Horses died, 

exhaustion Exhaustion 
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    9   

9 Horses received from 

Quartermaster   

  

8-

Apr   -4 

4 Horses died, 

exhaustion Exhaustion 

  

9-

Apr   -2 

2 Horses died, 

exhaustion Exhaustion 

  

10-

Apr   -2 

2 Horses died, 

exhaustion Exhaustion 

  

11-

Apr   -5 

5 Horses died, 

exhaustion Exhaustion 

  

13-

Apr   -4 

4 Horses died, 

exhaustion Exhaustion 

  

14-

Apr   -4 

4 Horses died, 

exhaustion Exhaustion 

  

15-

Apr   -2 

2 Horses died, 

exhaustion Exhaustion 

      -24 

24 Horses returned to 

Quartermaster   

  

26-

Apr   -2 2 Horses died, disease Black Tongue 

  

27-

Apr   -2 2 Horses died, disease Black Tongue 

  

28-

Apr   -1 1 Horse died, disease Black Tongue 

  

3-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

8-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

9-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

10-

May   -2 

2 Horses died, 

exhaustion Exhaustion 

  

11-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

12-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

14-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

18-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

  

19-

May   -2 

2 Horses died, 

exhaustion Exhaustion 

  

20-

May   -1 1 Horse died, disease Glanders 
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27-

May   -1 

1 Horse died, 

exhaustion Exhaustion 

            

  

30-

May     

Horses turned in to 

Quartermaster and unit 

mustered out.   

 

 


