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Abstract:
A 3-year study of waterfowl production was made on 124 artificial reservoirs in 3 sections of eastern
Montana during the summers of 1949 1950 and 1951. Twelve reservoirs were selected for concentrated
studies in 1951. Data were gathered concerning the vegetative and physical characteristics of the
reservoirs. Spring aerial waterfowl censuses, ground, and brood counts were made all 3 years; nesting
studies and territorial pair counts the last 2 years. Observations showed that 12 species of waterfowl
used the reservoirs but only 7 produced broods: mallard, gadwall, baldpate, pintail, green-winged teal,
blue-winged teal and shoveller. Waterfowl usage and brood production were evaluated in relation to
size, vegetative type and age. Size was shown to be the most important factor influencing each.
Vegetation had a lesser effect, and age very little if any. Ihe importance of the reservoirs in relation to
waterfowl production in eastern Montana was stressed. Areas formerly with very little water habitat are
now producing considerable numbers of waterfowl. 
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ABSTRACT

A 3 -y e a r  s tu d y  o f  w aterfow l p rod u ction  was made on 121* a r t i f i c i a l  
r e s e r v o ir s  in  3 s e c t io n s  o f  e a s te r n  Montana during th e  summers o f  19k9, 
19$0 and 195>1. Twelve r e s e r v o ir s  were s e le c t e d  fo r  co n cen tra ted  s tu d ie s  
in  1951 . D ata were ga th ered  con cern in g  th e  v e g e ta t iv e  and p h y s ic a l  
c h a r a c t e r is t ic s  o f  th e  r e s e r v o ir s .  Spring a e r i a l  w a terfo w l c e n su se s ,  
ground, and brood cou n ts  were made a l l  3 y e a r s ;  n e s t in g  s tu d ie s  and 
t e r r i t o r i a l  p a ir  co u n ts  th e l a s t  2 y e a r s .  O bservations showed th a t  12 
s p e c ie s  o f  w aterfow l u sed  th e r e s e r v o ir s  b u t o n ly  7 produced broods: 
m alla rd , g ad w all, b a ld p a te , p i n t a i l ,  green-w inged  t e a l ,  b lu e-w in ged  t e a l  
and s h o v e l le r . W aterfow l usage and brood p rod u ctio n  were ev a lu a ted  in  
r e la t io n  to  s i z e ,  v e g e ta t iv e  typ e  and a g e . S iz e  was shown to  be th e  most 
im portant fa c to r  in f lu e n c in g  e a c h . V eg e ta tio n  had a l e s s e r  e f f e c t ,  and 
age v e r y  l i t t l e  i f  any. Ihe im portance o f  th e  r e s e r v o ir s  in  r e la t io n  to  
w aterfow l p rod u ction  in  e a s te r n  Montana was s t r e s s e d .  A reas fo rm erly  
w ith  v e r y  l i t t l e  w ater h a b ita t  are now producing c o n s id e r a b le  numbers o f  
w a ter fo w l.
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INTRODUCTION

Through th e e f f o r t s  o f  f e d e r a l  a g e n c ie s  (P.M .A. and S .C .S .)  and p r i ­

v a te  landow ners, a la r g e  number o f  s to c k  w ater ponds and ir r ig a t io n  dame 

have been co n str u c te d  during r e c e n t  yea rs  in  th e  se m i-a r id  p o r tio n s  o f  

e a s te r n  Montana. The program i s  s t i l l  i n  p r o g r e s s . Brown and Thoreson  

(1951) estim a ted  th e r e  were U0,000 a r t i f i c i a l  ponds o f  50 a c r e s  o r  l e s s  in  

the e n t ir e  s t a t e  in  1950. Thus a co n s id e r a b le  amount o f  w ater area  has 

been c r e a te d .

An a ttem p t i s  b e in g  made to  e v a lu a te  w aterfow l p rod u ctio n  on th e se  

area s in  e a s te r n  Montana. In  th e  sp r in g  o f  19U9, th ree  tren d  area s in  3 

c o u n tie s  (M u s se ls h e ll ,  C arter and McCone) c o n ta in in g  about 50 ponds each  

were s e le c t e d  b y  p erso n n e l o f  th e  m i d l i f e  R e s to r a t io n  D iv is io n  o f  Montana 

F ish  and Game Department and th e  M issou ri R iv er  B asin  S tu d ie s ,  B i l l i n g s ,  

Montana, a s  b e in g  r e p r e s e n ta t iv e  fo r  s tu d y  ( f i g .  I ) .  D uring th e  n e x t  3 

summers, th e  w r ite r  ga th ered  in fo rm a tio n  betw een May 18 and S e p t . 9(l9U9, 

Jxme 26 to  S e p t . 9; 1950, May 18 to  Aug. lU; and 1951, May 2U to  Aug. 27) 

on th e  12U th a t  proved  to  be more or  l e s s  perm anent.

Most o f  19U9 was sp en t lo c a t in g  th e  r e s e r v o ir s  and c h a r tin g  them on 

a prepared map o f  each  tren d  a r e a . In  1950 a t  l e a s t  2 v i s i t s ,  about 5 

weeks a p a r t , were made to  each r e s e r v o ir .  In  1951 th e  e n t ir e  summer was 

sp en t v i s i t i n g  each  tren d  area  b y  ca r  a t  app rox im ately  one-month in t e r ­

v a l s .  At l e a s t  U v i s i t s  were made to  each  r e s e r v o ir .  T w elve, U in  each  

cou n ty , were s e le c t e d  a s  b e in g  r e p r e se n ta t iv e  o f  s i z e s  and v e g e ta t iv e  

ty p es  f o r  more d e t a i le d  s tu d y . Each had produced w aterfow l d uring  th e  

p rev iou s summers. E ig h t o r  more v i s i t s  (2 d uring  each  v i s i t  to  th e  tren d
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a rea ) "were made to  th e se  s p e c ia l  s tu d y  ponds*

The w r ite r  w ish es to  ex p ress  h i s  thanks t o  th e  Montana F ish  and Game 

Department fo r  f in a n c in g  th e  p r o je c t ;  to  lfynn Freeman f o r  th e  i n i t i a t i o n  

o f  th e  p r o je c t ,  and g e n e r a l su p e r v is io n  throughout th e  s tu d y ; to  G erry  

S a lin a s ,  Joe M azuranich,  Henry R it z e r ,  and Bob C otner f o r  f i e l d  a s s is ta n c e ;  

to  D r. W. E . B ooth , Montana S ta te  C o lle g e , fo r  v e r i f y in g  th e  id e n t i f i c a t io n  

o f  p la n t  c o l l e c t i o n s ;  and to  A drien  L . H e ss , Montana S ta te  C o lle g e ,  f o r  

a id  in  s t a t i s t i c a l  trea tm en t o f  th e  d a ta . F urther a p p r e c ia tio n  i s  e x ­

tended to  Dr. Don C. Quimby,  Montana S ta te  C o lle g e , fo r  a d v ice  during  

f i e l d  work and a s s is ta n c e  in  th e  p rep a ra tio n  o f  th e  m an u scrip t.

DESCRIPTION OF AREAS

The c lim a te  o f  e a s te r n  Montana i s  c h a r a c te r iz e d  by h eavy  sp r in g  run­

o f f s  fo llo w e d  by a  dry  summer. Y ea r ly  r a i n f a l l  record ed  fo r  a l l  w eather  

s t a t io n s  (Maughan 19U l) in  th e th r e e  c o u n tie s  averaged  1 3 .6 6  in c h e s  

(Table I ) .  F o r ty -th r e e  and fo u r - te n th s  p er  ce n t o f  the y e a r ly  m o istu re  

was r e c e iv e d  in  A p r il ,  May and June; 2 7 .6  p er  c e n t  i n  J u ly , A ugu st, and 

Septem ber. A fte r  f i l l i n g  in  th e  sp r in g , u s u a l ly  th e  w ater  l e v e l  o f  th e  

r e s e r v o ir  g r a d u a lly  r e c e d e s  as th e summer p r o g r e s s e s ,  some d ry in g  com­

p l e t e l y .  In fr e q u e n tly  summer r a in s  r e f i l l  th e  ponds or  m ain ta in  th e  

w ater l e v e l .

The sp a r se ly -p o p u la te d  M u sse lsh e ll  and C arter County tren d  a rea s  

c o n s is t  m o stly  o f  u n g la c ia te d , r o l l i n g ,  sa g eb ru sh -g ra ss la n d  h i l l s  in t e r ­

rupted  by eroded  g u l l i e s  and d ra in age b o tto m s. A s t r ip  o f  ponderosa p in e  

o ccu p ie s  th e  sandstone r id g e s  o f  th e  sou th ern  o n e -th ir d  o f  th e  M u sse lsh e ll
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Table I .  Annual p r e c ip i t a t io n  o f  th e  s tu d y  a r e a s .

P r e c ip ita t io n  in c h e s

County S ta t io n
Length o f  

reco rd  (y e a r s )

Amount 
(A pril-M ay  

June) %

Amount 
( Ju ly-A ug. 

S e p t .)

Amount 
y e a r ly  

% t o t a l
McCone C ir c le 37 6 .9 5 1 .2 5 1 6 .0 9

M ussel­
s h e l l

Vida 12 5 .9 1 3 .9 1 1 5 .0 5

M elstone 21 5 .3 7 3 .1 6 1 1 .7 3

C arter
Roundup 17 5 .2 7 3 .2 3 1 2 .2 6
Ekalaka 37 6 . 1h 1.28 1 3 .1 7

Average S .9 3  U3.U 3 .7 7 2 7 .6  1 3 .6 6

a r e a , b u t c o n ta in s  o n ly  e ig h t  r e s e r v o ir s .  The C arter cou n ty  area  i s  f o r  

the m ost p a r t t r e e l e s s  e x c e p t  f o r  s c a t te r e d  box e ld e r  and cottonw ood  

along  th e  drainage b o ttom s. A l l  stream s are in t e r m it t e n t ,  f lo w in g  o n ly  

d uring  sp r in g  r u n o ff  o r  heavy summer r a in s .  L iv e sto c k  r a i s in g  i s  th e  

p r in c ip a l  econony i n  b oth  a r e a s . The r e s e r v o ir s  are  u t i l i z e d  la r g e ly  fo r  

s to c k  w ater and in  m ost c a se s  fu r n is h  th e  o n ly  w ater su p p ly  throughout 

the summer. E ro sio n  i s  h ig h  and s i l t i n g  common.

About o n e -th ir d  o f  th e  McCone County area  i s  under d ry -la n d  s t r ip  

farm ing. Wheat i s  th e  main cro p . Sagebrush i s  la c k in g  on th e  t r e e l e s s ,  

g ra ss la n d  t e r r a in .  R e serv o ir s  are u sed  fo r  both  s to c k  w ater and e r o s io n  

c o n tr o l .  One was u sed  f o r  i r r ig a t io n .  S e v e r a l sm a ll in te r m it te n t  

stream s which b i s e c t  th e  a rea  have w ater s ta n d in g  in  much o f  t h e ir  le n g th  

throughout th e summer and c o n ta in  w ater  a f t e r  many o f  th e  nearb y  r e s e r ­

v o ir s  have d r ie d .

The 3 tren d  a rea s  have a  t o t a l  area  o f  $18 square m ile s  (M ussel­

s h e l l  County a rea  2 5 8 , McCone 2 1 0 , and C arter 5 0 ) .  The average d i s t r i -
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b u tton  o f  th e  ponds i s  about I  e v e r y  It square m i le s .

PHYSICAL CHARACTERISTICS OF THE RESERVOIRS

S iz e

The su r fa c e  acreage o f  a l l  ponds was ro u g h ly  determ ined b y  draw­

in g  them to  s c a le  on graph paper and m easuring w ith  a  p la n im e te r . The 

dim ensions o f  th e  ponds were determ ined  b y  c a l ib r a te d  p a c in g . An a e r i a l  

photograph o f  3 ponds was taken  a t  about th e same tim e th e  above m easure­

ments were made a s  a  check  on t h e ir  a ccu ra cy . A l l  measurements were w ith ­

i n  5  p er c e n t .

The range in  su r fa ce  acreage o f  12lt ponds was 0 .1  to  1 9 .1  a c r e s  

(Av. 3 * 2 ) .  S ix t y - f iv e  (5>2 . l $ )  were 2 a cre s  or  l e s s .  O nly 6 (I t.8^) were 

la r g e r  than 10 a cre s  ( f i g .  2 ) .  By c o u n tie s  th e  ponds averaged  a s  fo llo w s :  

McCone, I t . l  a cre s  fo r  37; M u s s e ls h e ll ,  3*3 f o r  Ut; and C a r te r , 2 .3  f o r  t 3 .

For con ven ience i n  d is c u s s io n  and a n a ly s is  th e  ponds were grouped  

in to  5  s i z e  groups a s  shown i n  Table H .

Table I I .  S iz e  groupings b y  c o u n tie s  o f  121; p on d s.

Group
S iz e  range  
( in  a c r e s )

No. o f  Ponds 
M u sse lsh e ll C arter McCom T o ta l

I 0  -  1 .0 5 12 19 6 37
2 1 .0 5  -  3 .0 5 Ik 16 15 lt5
3 3 .0 5  -  5 .0 5 9 h 7 ' 20
& 5 .o 5  -  10.05 8 2 6 16
5 1 0 .0 5  & more I 2 3 6

a 13 37 12k

Depth

Depth was determ ined  b y  sounding fo r  th e  12 s p e c ia l  s tu d y  r e s e r -
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v o ir s .  The average maximum depth  (a t  "normal" w ater l e v e l )  was 6 .9  f t .  

(U -IO ). The average d ep th , in  m ost c a s e s ,  was c o n s id e r a b ly  l e s s  than  th e  

maximum d ep th . The a rea  surrounding th e  o r ig in a l  creek  bed o f  many r e s e r ­

v o ir s  i s  f lo o d e d  during "normal" w a te r . S i l t i n g  has a  ten d en cy  to  l e v e l  

o f f  th e  r e s e r v o ir  f l o o r .  Contour maps o f  U r e s e r v o ir s  o v er  9 y e a r s  o ld  

and I  o n ly  3 y ea rs  o ld  showed n e ith e r  a sharp dem arkation o f  th e  bottom  

nor an o ld  ch a n n e l.

pH

A U  pH d eterm in a tio n s  were made w ith  a  Taylor C olorm etric  Com­

p a r a to r . In  191)0, 105> d eterm in a tio n s  were made on a s  many r e s e r v o ir s  b e ­

tween May 18 and Aug. 21. A l l  were a lk a l in e ,  7*7 to  9.U. Some sam ples 

were h ig h er  than 9 . U b u t equipm ent to  measure h ig h er  v a lu e s  was n o t  a v a i l ­

a b le  . In  1951, U5 d eterm in a tio n s  w ere made on 16 ponds from May 26 to  

Aug. 27. R eadings averaged  8.9 (6.9-10.2). Four r e a d in g s  fo r  d i f f e r e n t  

months were taken  on each o f  5 r e s e r v o ir s . These in d ic a te d  th a t  th e  a lk a ­

l i n i t y  in c r e a se d  through J u ly  and th en  d ecrea sed  s l i g h t l y  d u rin g  August 

(May a v . 9.0; Ju n e, 9.U; J u ly ,  9.5; A u g., 9.1).

T u rb id ity

T u rb id ity  fo r  s p e c ia l  stu d y  r e s e r v o ir s  was determ ined  w ith  a 20 

cm .,  a lt e r n a te  b la c k  and w h ite  q u artered  s e c c h i d is k  d uring  1 9 5 1 . Depth  

o f  h2 rea d in g s ( th e  depth  a s e c c h i  d is k  d isap p eared  from s ig h t )  i s  g iv e n  

in  Table H I .  A l l  ponds were muddy fo llo w in g  sp r in g  r u n o f f ,  b u t g e n e r a lly  

c le a r e d  a s  th e  summer p r o g r e sse d . Sometimes l a t e  summer r a in s  and 

p lan k ton  growths in c r e a se d  th e  t u r b id i t y .  During th e  l a s t  2 p e r io d s ,  th e
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Table H I .  R eserv o ir  tu r b id ity  rea d in g s  i n  195>1.

D ate Number o f  rea d in g s Average
t u r b id it y  ( in c h e s )

May 26 -  June 7 12 2 2 .2  (6 -1 7 )
June lS  -  J u ly  I 12 3 2 .0  (2 .$ -5 0 * )
J u ly  H  -  J u ly  27 10 35.0 (13-S9)
Aug. IU -  Aug. 27 8 21.8 (2-US*)

*D isk  v i s i b l e  a t  bottom  o f  pond.

d is k  was v i s i b l e  a t  th e  bottom  o f  th e  pond in  some in s t a n c e s .

C o n stru ctio n  o f  Dams

A l l  dams were e a r t h - f i l l e d ,  th e  d i r t  b e in g  taken  from  th e  bottom  

o f  th e  r e s e r v o ir  o r  th e  m ost co n v e n ie n t s p o t .  K ine r e s e r v o ir s ,  7 in  

M u sse lsh e ll and 2 in  McCone,  had been r ip -ra p p ed  w ith  r o c k . Four o f  th e  7 

in  M u sse lsh e ll County had fe n c e s  w hich were n o t  e f f e c t i v e  through la c k  o f  

r e p a ir .  One C arter County d ik e  was p r o te c te d  b y  a brush w ave-breaker and 

one i n  McCone County by o ld  rubber t i r e s .  Some ponds were w ith o u t s p i l l ­

w ays. O thers had d ir t  c u t s ,  

grown to  g r a s s .

A few  were l in e d  w ith  ro ck s and many had

Seepage

The w ater  may d r a in  o u t o f  some ponds w ith in  a  sh o r t  p e r io d  a f t e r  

f i l l i n g .  O thers may le a k  s lo w ly  throughout the summer g iv in g  r i s e  to  

sm a ll seep  area s below  th e  d ik e .  F o r t y - s ix  ponds had seep  a r e a s , none o f  

which exceeded  ^ a c r e ,  and m ost were much sm a lle r .
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Age

A ges, o b ta in ed  from P.M.A. reco rd s and landow ners, o f  88 ponds 

averaged 8 .2  y ea rs  ( l  t o  1 8 ) .  The d is t r ib u t io n  b y  age groupings i s  shown 

in  f i g .  3 «

VEGETATIVE CHARACTERISTICS OF THE RESERVOIRS 

Hie p r in c ip a l  p la n t  s p e c ie s  grow ing i n  and a d ja cen t t o  th e  r e s e r ­

v o ir s  were c o l l e c t e d  over th e  th r e e  y ea r  p e r io d . H iey were id e n t i f i e d  and 

r e p r e s e n ta t iv e s  o f  each  d e p o s ite d  in  th e  Herbarium o f  Montana S ta te  C o l l -  

e g e .  Q u a n tita tiv e  d e s c r ip t io n s  o f  v e g e ta t io n  were co n fin ed  to  th e  12

Age in  y e a r s

F ig*  3 .  Age d is t r ib u t io n  o f  88 r e s e r v o ir s .



-1 3 -

s e le c t e d  r e s e r v o ir s *  O ne-quarter square m eter and I  square m eter quadrats 

were made on th e em ergent v e g e ta t io n ;  p o in t  tr a n s e c t s  and l i n e  in te r c e p ts  

on th e  a d ja cen t v e g e ta t io n .  Monocot term in o lo g y  i s  based  on B o o th 's  

( 1 ^ 0 )  F lo ra  o f  Montana# P art 1 « D ic o ts  f o l lo w  G ray's Manual o f  Botany# 

(1950) 8th  Ed.

A djacent V eg e ta tio n

N in e ty -se v e n  1 0 0 -p o in t  t r a n s e c ts  (Coupland 1950) were made a t  

r e g u la r  predeterm ined  in t e r v a l s  around th e sh o r e lin e  o f  10 r e s e r v o ir s  (one 

o f  th e  12 was bordered  b y  a h a y f ie ld ,  an oth er by a g ra in  f i e l d ) .  A s t i c k  

w ith  10 n a i l s  spaced  a t  10 cm. in t e r v a l s  was p la c e d  on th e  ground p a r a l l e l  

w ith  th e  s h o r e l in e .  The area  where each  n a i l  touched  th e ground w ŝ  con­

s id e r e d  a  p o in t .  The v e g e ta t io n  to u ch in g  th e n a i l  was rec o r d e d . The 

f i r s t  10 p o in ts  f o r  each  100- p o in t  t r a n s e c t  were tak en  a t  th e  "normal11 

w a te r lin e ;  th e  o th e r s  a t  3 pace in t e r v a l s  p erp en d icu la r  to  th e  s h o r e l in e .  

The average d e n s it y  f o r  a l l  t r a n s e c t s  was 5 5 .lt  p er  c e n t  (M u sse lsh e ll  1*1.0; 

C arter  6 7 .lt; and McCone 7 9 .6 ) .  Seven s p e c ie s ,  w estern  w h ea tg ra ss , b lu e  

grama, s a l t g r a s s ,  b u f fa lo  g r a s s ,  Sandberg b lu eg ra ss#  and two s p e c ie s  o f  

n e e d le g r a ss  made up 7lt.lt p er  c e n t  o f  th e  t o t a l  ground d e n s it y  (T able IV ).

F o r ty -th r e e  5 0 - f o o t  l i n e  in t e r c e p t s  (C a n fie ld  191*2) were made on 

sagebrush and greasewood co v er  on I* r e s e r v o ir s  (M u sse lsh e ll  3 ,  C arter  I )  

p a r a l l e l  to  th e  p o in t  t r a n s e c t s • A 5 0 - f o o t  s t r in g  was s tr e tc h e d  above th e  

v e g e ta t io n .  The shrub canopy ben eath  was record ed  in  in c h e s  b y  s p e c ie s .  

Then the p er c e n t  co v er  was determ ined  b y  d iv id in g  th e  number o f  in c h e s  b y  

th e  le n g th  o f  th e  s t r i n g .  The average canopy co v er  was 7 .5  p er  c e n t  ( 1 .8



Table 17 . V egeta tive  cover as in d ica ted  by n in ety -sev en  100 -p o in t tr a n se c ts .

Number o f  r e s e r v o ir s  measured 
Ifumber o f  p o in ts  tak en

P o in ts  occu p ied  b y  s p e c ie s :
G rasses:

Agropyron s m ith i i  (w estern  vd ieatgrass) 
B outelona g r a c i l i s  (b lu e  grama) 
D i s t i c h l i s  s t r i c t a  ( s a l t g r a s s )
S tip a  com ata,  S . v ir id u la  (n e e d le g r a ss )  
Buchloe d a c ty lo id e s  (b u ffa lo g r a s s )

. ^oa secunda (Sandberg b lu e g r a ss )
Poa sp p . (b lu e g r a ss )
K o e ler ia  c r t s t a t a  (ju n e g r a ss)
Hordeum ju^atum ( f o x t a i l  b a r le y )
M isc . g ra ss  
U n id e n t if ie d  g ra ss

F orb s:
Opuntia p o lyacan th a  (p r ic k le y  p ear)  
A rtem isia  f r ig id a  ( fr in g e d  sa g e)  
W elilntiiis o f f ! c i n a l i s  (sw e e t c lo v e r )  
M isc.  weeds

O thers:
Carex sp p .
Juncus b a l t ic u s  
M isce shrubs

Number o f  p o in ts  occu p ied
p o in ts  occu p ied  

Per c e n t  co v er  ^ l n t s  taken-----

P er c e n t  o f
M u sse lsh e ll C arter McCone T o ta l t o t a l  co v er

If- 3 3 10
5300 2500 1900 9700

7lt8 626 298 1672 3 1 .1
5U5 127 I l l f 786 l l f .6
320 29 3l!f 663 1 2 .3

56 33 358 iflf7 8 .3
2i a 2U l 1 .5
n o 86 196 3 .6

86 9 10 105 2.0
79 79 1 .5

31 22 I 5lt 1.0
3 102 68 173 3 .2

65 22 3 90 1 .7

59 5 6If 1.2
37 2h 61 1 .1

n o 68 3 181 3.U
106 68 13 187 3 .5

9 87 167 263 If.9
8 8 0 .1

32 69 101 1 .9
2175 168U 1512 5371 9 9 .9

1*1 .0 6 7 .U 7 9 .6 55.1f •



to  llt .O ). Percentages o f  t o t a l  canopy cover were: A rtem isia  t r Id en ta ta t

79*1} A rtem isia  f r i g i d a t 2*8; A rtem is ia  can at 6 .0 ;  and Sarcobatus v erm i-  

c u la tu s ,  12. 1 .

Emergent V eg e ta tio n

W illiam s and M arsh all (1938) measured em ergent co v er  i n  culm s p er  

l in e a r  f o o t .  Low (l9W>) cou n ted  culms or s t a lk s  p er  % square m eter quad­

r a t s  on b u lru sh , c a t t a i l  and sed ge  s ta n d s . The method i n  th e  p r e se n t  

stu d y  was a m o d if ic a t io n  o f  th e  l a t t e r .

E ig h ty - f iv e  4 square m eter and 112 square m eter quadrats were made 

on 10 s p e c ia l  s tu d y  r e s e r v o ir s . The o th e r  2 d id  n o t  have a p p r e c ia b le  

amounts o f  em ergent c o v e r .  P lo t s  were s e le c t e d  a t  random throughout th e  

stan d s o f  in d iv id u a l s p e c ie s ,  and a  square o f  w o o d -la th s was l a i d  o ver  the  

stan d s to  d e l im it  th e  quadrat a r e a . The culms w ith in  th e  quadrat were 

cou n ted . Ranges and averages are  l i s t e d  in  Table V.

Other em ergent or  sem i-a q u a tic  s p e c ie s  c o l l e c t e d  a t  o th e r  r e s e r ­

v o ir s  in c lu d e :  A lism a gramineum (n a rro w -lea f w ater p la n t a in ) ,  E le o c h a r is  

a c ic u la r is  (n eed le  sp ik e  s e d g e ) .  Polygonum amphibium (w ater la d y s thumb),

P1 coccineum  (swamp k notw eed),  P1 la p a th ifo liu m  (d o ck -lea v ed  ladysthum b), 

Rumex m exicanus (M exican d o c k ), R . m aritim us ( b r i s t l e  dock)> Juncus b a l t i -  

CUS (w ire  r u s h ) ,  and J .  t o r r e y i  (b o g -r u sh ) .

Submerged V eg e ta tio n

The fo llo w in g  i s  a  l i s t  o f  a q u a tic  p la n ts  o ccu rr in g  i n  th e p la n t  

c o l l e c t io n s  ( s p e c ie s  o f  v e r y  l im it e d  d is t r ib u t io n s  a r e  n o t  in c lu d e d ):



I

Table V. Quadrat measurements o f  em ergent v e g e ta t io n  taken  
on 10 r e s e r v o ir s .

-1 6 -

S p e c ie s
2.4

No. o f  quadrats  
s q .  m eter I  s q .  m eter

Culms p er  sq  
range

.m e t e r
average*

E le o c h a r is  m acrostachya
ls p ik e  ru sh J 67 6hO -  3918 1996

S cirp u s am ericanus
U m erican  b u lru sh ) 18 e 1 CO O L28

Typha l a t i f o l i a
Ic a t t a i l ) 38 12 -  56 37

Scii*pus v a l id u s ,  S .  acu tu s
tbu lru sh j

Beckmannia syz igach n e
7 99 -  271 176

(s lo u g h g r a ss) 10 10 -  26 15
S a g it t a r ia  cu n eata

Iarrowhead)
Alism a p la n ta g o -a o u a tic a  

(w ater p la n ta in ;

21

18

20 -  67

10 -  85

U2

LO
A lopecurus a e q u a lis

( f o x t a i l ) 10 12 -  23 17
Mis c e lla n e o u s* * 8

85 112
102 -  278 17L

*  Numbers are rounded o f f  to  th e  n e a r e s t  w hole number.
"** Mixed stan d s o f  so fts te m  and a l k a l i  b u lru sh  (S c irp u s  p a lu d o su s ) , c a t ­

t a i l  and American b u lru sh .

C a l l i t r ic h e  herm aphrod itica  (w ater  s ta r w o r t ) ,  Chara s p . (M uskgrass),

Ce r a t  ophyllum  demersum (coon t a i l ) ,  M yriophyllum e x a lb e sc e n s  (w ater  m il­

f o i l ) ,  Potamogeton p e c t in a tu s  (sa g o  pondw eed), P . p u s i l lu s  (sm a ll pond- 

w eed), P . r ic h a r d s o n ii  ( c la s p in g - le a f  pondw eed), P . z o s te r ifo r m is  ( f l a t -  

stem  pondw eed). Ranunculus tr ic h o p h y llu s  (w ater  c r o w fo o t) , and Zanni-  

c h e l l i a  p a lu s tr is . (h o m ed  p o o lm a t).

V e g e ta t iv e  C la s s i f i c a t io n  o f  R e se r v o ir s  

In  1951 each  r e s e r v o ir  was c l a s s i f i e d  in to  I  o f  5  ty p es  on th e  

b a s is  o f  em ergent an d /or  a d ja c e n t v e g e ta t io n :
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Type I e  S a g eb ru sh -g ra ssla n d . This typ e  a ffo r d s  l i t t l e  o r  no em ergent 

v e g e ta t io n #  The sagebrush  and r e la t e d  p la n ts  such a s  g r a s se s  and 

greasewood ex ten d  to  th e  w a ter’s  edge ( f i g .  U ). The mean age o f  15  

r e s e r v o ir s  was 6 .$  y e a r s .

Type H .  Marsh. C a t t a i l s  and b u lru sh  (hardstern and so ftstern ) a ffo r d  

moderate to  dense em ergent c o v e r . Spike ru sh  or  American b u lru sh  

o f te n  su p p ly  a minor amount o f  em ergent co v er  ( f i g .  $ ) .  The mean age  

o f  9 r e s e r v o ir s  was 9 .U  y e a r s .

Type I I I .  Meadow. T his ty p e  i s  p red om in ate ly  sp ik e  ru sh  or  American b u l­

ru sh  in  m oderate t o  dense em ergent s ta n d s  ( f i g .  6 ) .  Other commonly 

a s s o c ia te d  emergent s  in c lu d e :  sm artw eeds, n ee d le  sp ik e  se d g e , American 

w ater p la n ta in ,  arrowhead and s lo u g h g r a ss . The mean age o f  28 r e s e r ­

v o ir s  was 8 . 1i y e a r s .

Type IV . Woody. W illow s (S a l ix  spp.) and young cottonw oods ( Populus s p .)  

u s u a l ly  form a dense s ta n d  b ord erin g  th e  s h o r e lin e  ( f i g .  7 ) .  The 

mean age o f  r e s e r v o ir s  was 7.0  y e a r s .

Type V . Open. Both em ergent and a d ja cen t co v er  are v e r y  sp a rse  o r  la c k ­

in g ,  f r e q u e n t ly  r e s u l t in g  from  o v erg ra z in g  ( f i g .  8 ) .  The mean age o f  

25 r e s e r v o ir s  was 8.7  y e a r s .

The r e s u l t s  are  summarized by tren d  areas in  Table V I.

SPRING AERIAL COUNTS

To determ ine sp r in g  u s a g e , a e r ia l  c en su se s  were made d uring  a l l  3

y ea rs  b y  Vfynn Freeman and M isso u r i R iver B a sin  s tu d ie s  p erso n n e l (T able

V II ) .  Of th e  1700 w aterfow l o b serv ed , 1066 (62.7% ) were i d e n t i f i e d  to
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F ig . 4  A ty p e  I  (Sagebrush^  
g ra ss la n d ) r e s e r v o ir

F ig . 5 A ty p e  I I  (Marsh) r e s e r v o ir



-1 9 -

Fig. 8 A type V (Open) reservoir
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Table V I. V e g e ta tiv e  c l a s s i f i c a t i o n  o f  12U r e s e r v o ir s  b y  tren d  a r e a s .

■ • M u sse lsh e ll C arter McCone T o ta ls  •
Type I 20 I 0 21
Type I I h 10 2 16
Type I I I 6 20 18 Itlt
Type IV 0 I  ‘ 5 6
Type V Ut 11 12 37-

Itlt U3 37 12lt

s p e c ie s .  The m a lla rd , p i n t a i l  and b lu e-w in ged  t e a l  co n p r ised  U 2 .6 , 1 8 .0  

and 1 7 .5  p er c e n t  r e s p e c t iv e ly  or  78.1  p er  c e n t  o f  a l l  b ir d s  id e n t i f i e d .  

S p e c ie s  i d e n t i f i e d  in  order o f  abundance were: m a lla rd , p i n t a i l ,  b lu e ­

w inged t e a l ,  s h o v e l le r ,  g a d w a ll, scau p , b a ld p a te , ruddy, redhead , c o o t ,  

b u ffle h e a d , and cinnamon t e a l .  In  b ir d s / s q .  m i. th e  3 a rea s  (2  in  19U9) 

averaged  1 . 0 ,  0 .9  and 1 ,1  f o r  19b9 ,  1950 and 1951 r e s p e c t iv e ly .

Table V II . R e s u lts  o f  sp r in g  a e r i a l  cou n ts b y  c o u n t ie s  i n  19h9> 1950  
and 1951-

R e se r v o ir s  Ho. o f  ducks Ducks p er  R e se r v o ir s  Per c e n t
flow n ob served r e s e r v io r occu p ied occu p ied

M u sse lsh e ll Co.
May 2 3 , 19lt9 5U Htlt 2 .7 32 5 9 .3
May 9 ,  1950 lt5 200 It.U 27 60.0
May 1 0 , 1951 53 218 lt.1 25 U7.2

McCone Co.
May 1 7 , 19lt9 51 3Ht 6.2 3it 6 6 .7  •
May 5 ,  1950 U6 179 3 .9 25 51i.3
Apr. 1 2 , 1951 59 310 5 .3 23 3 9 .0
May 1 7 ,  1951  

C arter Co.
ItO Ht2 3 .6 26 65.0

May 7 ,  1950 lt6 6lt l .U 23 50.0
May 1 0 , 1951 W 129 2 .7 32 6 6 .7

Wt2 1700 3.8 2U7 5 5 .9
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SUMMER GROUMD COUNTS

The tw elve s p e c ie s  o f  w a terfo w l ob served  during th e  y e a r ly  summer 

v i s i t s  w ere: m a lla rd , ga d w a ll, b a ld p a te , p i n t a i l ,  green-w inged  t e a l ,  b lu e ­

winged t e a l ,  s h o v e l le r ,  red h ea d ,  l e s s e r  sca u p , b u ff le h e a d , ruddy and c o o t .  

P ie d - b i l le d  g r e b e s , eared  g reb es and American m ergansers,  seen  in  sm a ll  

numbers on s e v e r a l o c c a s io n s ,  a re  n o t  in c lu d ed  in  th e  t o t a l s .

A rec o rd  was k ep t o f  a l l  w aterfow l observed  during each v i s i t  to  a  

r e s e r v o ir  to  o b ta in  in fo rm a tio n  on usage and a p o p u la tio n  in d e x . An 

attem pt was made to  a v o id  d u p lic a t io n s  throughout a  s in g le  day , i . e .  

cou n tin g  same b ir d ( s )  on 2 or more r e s e r v o ir s .  No a ttem p t was made to  ‘ 

a v o id  d u p lic a t io n  from one day to  th e n e x t .  The f ig u r e s  in c lu d e  a l l  b ir d s  

o th er  than n o n - f ly in g  broods (broods a re  handled s e p a r a t e ly ) .  In  th e  ca se  

o f  s p e c ia l  s tu d y  r e s e r v o ir s  and s e v e r a l  o th e r s ,  v i s i t e d  2 or  more tim es  

during m onthly t r i p s ,  th e  f i r s t  cou n t was u sed  f o r  th e  m onthly com p il­

a t io n s .  I f  i n  any subsequent v i s i t  d uring  th e  same m onthly t r i p ,  a new  

s p e c ie s  was o b serv ed , i t  was in c lu d e d .

A t o t a l  o f  820 ducks was ob served  i n  19li9 ( l  v i s i t  p er  r e s e r v o ir ) , 

1698 in  1950 ( 2 .3 )  and 2663 in  1951 (U) (T ab les V 3 H , IX , X ) .  F lu c tu ­

a t io n s  in  m onthly numbers are  p ro b a b ly  due to  movements and sam pling  

e r r o r s .

In  1951 th e  m onthly f ig u r e s  show th e  t o t a l  p o p u la tio n  d ecreased  

from l a t e  May through J u ly  in  M u s se ls h e ll  and C arter C ounty-trend  a r e a s ,  

and from l a t e  May in to  June in  th e  McCone County tren d  a r e a . An in f lu x  

occurred  in  August i n  th e  M u sse lsh e ll  and C arter  a r e a s , i n  J u ly  in  McCone. 

A s im ila r  p a tte r n  was su g g e ste d  i n  1 9 5 0 . Too few  19U9 d a ta  are  a v a ila b le
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Table V l l I .  Summer -waterfowl o b se r v a tio n s  in  19U9*

M u sse lsh e ll
August

McCone
S e p t.

C arter
J u ly

Summer
T o ta l

M allard 71 121 ' 31 223
B aldpate 2 2 k
P i n t a i l i9 i i 5U U 252
G .V.T. 18 68 2 88
B.W.T. 61 16U 8 233
S h o v e lle r 5 I 6
Redhead I I
U n id en t. 13 13

351 411 5b 020

Table IX . Summer w aterfow l o b serv a tio n s  in  1 950 .

M u sse lsh e ll McCone C arter Summer
May June J u ly  T o ta l June Aug. T o ta l J u ly  Aug. T o ta l T o ta l

M allard IiO 73 52 165 91 2U3 33U Ii9 28 77 576
Gadwall 13 I 7 21 2 2 It 25
B aldpate 13 7 2 22 3 3 25
P i n t a i l 37 26 32 95 31 305 336 10 37 17 478
G.W.T. 23 9 U 36 5 T l 76 5 5 117
B.W.T. 58 62 28 IltS 57 8l 138 7 31 38 32U
S h o v e lle r 3U 17 2 53 13 11 2U 77
Redhead 2 2 U Ii
Scaup 12 h 16 16
Ruddy 3 3 5 5 8
Coot 3 7 10 10
U n id en t. 3 2 5 33 33 38

2i i l 206 131 578 204 716 920 66 13U 200 1698



Table X . Summer w aterfow l o b serv a tio n s  in  1%>1

M u sse lsh e ll McCone C arter  Summer
May June J u ly  Aug. T o ta l May June J u ly  Aug. T o ta l May June J u ly  Aug. T o ta l T o ta l

M allard 60 58 21 UU 183 88 69 UU 121 322 59 U9 31 122 261 766
Gadwall 31 28 5 12 76 3 U U 11 5 3 8 95
B aldpate 28 21 12 26 87 U 5 l 3 13 15 5 U 23 U7 lU7
P i n t a i l 33 23 10 8U 150 3U 27 286 118 U65 IU 6 8 66 9U 709
G.W.T. 10 7 8 91 116 3 2 U2 U7 2 2 33 37 200
B .Y .T . 111 UU 2U IU 123 5U 29 18 101 202 26 35 l l 120 192 517
S h o v e lle r 16 38 2 I 57 16 5 8 8 37 12 12 106
Redhead 18 I 19 19
Scaup 19 11 2 I 33 U 2 6 U . U U3
B u ffleh ea d I I I
Ruddy
Coot

2
7

6
I C

D
 C

O

2
3
3

3
5 U I 5 10

11
23

U n id en t. 3 8 3 Ih 5 I 5 11 I I 26 - A
250 262 88 27U 87U 213 150 366 393 1122 138 ioU 56 369 667 266] Y



fo r  com parison.

A lthough th e  number o f  ducks ob served  h as In crea sed  each  year  

a lon g  w ith  th e  number o f  v i s i t s ,  th e  s p e c ie s  com p osition  h as rem ained  

about the same (T able I X ) .  The 3 m ost abundant s p e c ie s ,  m a lla r d , p in ­

t a i l  and b lu e-w in ged  t e a l ,  com prised  86. 3 ,  81.2  and 7l*.8 p er  c e n t  o f  th e  

t o t a l  summer p o p u la tio n  in  19U9, 195>0 and 195>1 r e s p e c t iv e ly .  I t  appears 

th a t  th e M u sse lsh e ll area  had a g r e a te r  v a r ie t y  and more e v e n ly  d i s t r i -  

buted  s p e c ie s  com p osition  than e i t h e r  o f  th e  o th e r  areas f o r  1950 and 

1951* The combined m a lla rd , p i n t a i l  and b lu e-w in ged  t e a l  p ercen ta g e  

com p osition  was from 10.5  to  29.8  p er  c e n t  low er than  th e  lo w e s t  f o r  th e  

o th er  2 a rea s  in  1950 and 1951 (T able I I ) .

Only th e 1951 d a ta  (more com p lete ) are u sed  to  e v a lu a te  s i z e  a n d / 

or v e g e ta t iv e  typ e in  r e la t io n  to  w a terfo w l usage o f  th e  r e s e r v o ir s .

Table T I . P er c e n t  s p e c ie s  com p osition  o f  summer w aterfow l popu­
la t io n  b y  tren d  a rea s  fo r  19l*9 ,  1950 and 1 9 5 1 .

M u sse lsh e ll  
19k9 1950 1951

McCone
19U9 1950 1951

C arter
19U9 1950 1951

A l l  a rea s  
19U9 1950 1951

M allard 2 0 .2  2 8 .5  2 0 .9 2 9 .lt 3 6 .3  2 8 .7 5 3 .U 3 8 .5  3 9 .1 2 7 .2  3 3 .9  2 8 .8
Gadwall 3 .6  8 .7 O.U 1 .0 1 .2 1 .5  3 .6
B aldpate 0 .6  3 .8  1 0 .0 0 .5  0 .3  1 .2 7 .0 0 .5  1 .5  5 .5
P in t a i l 5 5 .3  16.U  1 7 .2 1 3 .1  3 6 .5  l t l . l t 6 .9  2 3 .5  1U .1 3 0 .7  2 8 .2  26.6
G.W.T. 5 .1  6 .2  1 3 .3 1 6 .5  8 .3  I t.2 3 .U  2 .5  5 .5 1 0 .7  6 .9  7 .5
B.W.T. 1 7 .U 2 5 .6  H i . l 3 9 .9  1 5 .0  1 8 .0 1 3 .8  1 9 .0  2 8 .8 28.U  1 9 .1  1 9 .U
S h o v e lle r 1.U  9 .2  6 .5 0 .2  2 .6  3 .3 1 .8 0 .7  U .5  U .o
Redhead 0 .7  2 .2 0 .2 0 .1  0 .2  0 .7
Scaup 2 .8  3 .8 o .5 0 .6 0 .9  1.6
B u ffleh ead 0.1
Ruddy 0 .5  0 .9 0 .5  0 .3 0.5 o.U
Coot 1 .7  0 .9 o.U 1 .5 0 .6  0 .9
U nid en t. 0 .9  1 .6 1 .0 2 2 .U 1 6 .5  0 .1 1 .6  2 .2  1 .0

1 0 0 .0  9 9 .9 1 0 0 .1 9 9 .8  9 9 .9 1 0 0 .0 9 9 .9 1 0 0 .0  9 ? .8 9 9 .9 3 0 0 .0 1 0 0 .0
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¥ a te r fo w l were observed  on 102 ( 82. 3%) o f  the 12U, b u t reco rd s  are  com­

p le t e  fo r  o n ly  1 1 6 . Use b y  s i z e  groups and v e g e ta t iv e  ty p es  i s  p resen ted  

in  Table I H . In sp e c t io n  o f  th e  ta b le  r e v e a ls  a d e f in i t e  r e la t io n s h ip  

betw een s i z e  and w aterfow l numbers o b serv ed . C on sid erin g  s i z e  a lo n e  i t  

i s  obvious th a t  on th e  average th e la r g e r  th e  r e s e r v o ir  th e  g r e a te r  th e  

w aterfow l u se  (Group I ,  average U*2 ducks p er  U v i s i t s ;  Group 2 ,  8 .3 ;

Group 3 ,  2 9 .1 ;  Group U, U 7.0; and Group 5 ,  1 3 1 .7 )»  A s in g le  v a r ia b le  

c l a s s i f i c a t i o n  a n a ly s is  o f  v a r ia n c e  (D ixon-M assey 1 9 5 1 , Snedecor 193U) of. 

both  th e  means o f  th e  s i z e  groups and th e  t o t a l  numbers in  each  v e g e ta t iv e  

type showed th e se  d if f e r e n c e s  were s t a t i s t i c a l l y  s ig n i f i c a n t  a t  th e  I  p er  

c e n t  l e v e l .  C onsiderin g  s i z e  b y  v e g e ta t iv e  typ e th e  same tren d  i s  appar­

e n t .  Tfithout e x c e p t io n  th e  average u sage in c r e a se d  w ith  s i z e  w ith in  each  

in d iv id u a l v e g e ta t iv e  typ e (T ab le H I ) .  Of the unused  2 2 , tw enty-one were 

3 a c r e s  or  l e s s .

E v a lu a tio n  o f  u sage in  r e la t io n  to  v e g e ta t iv e  ty p es  a lo n e  shows 

c o n s id e r a b le  d if f e r e n c e s  f o r  th e  5  t y p e s .  The mean u se  o f  th e  Type I I I  

(Meadow) r e s e r v o ir s ,  2 8 .2 ,  was c o n s id e r a b ly  above th e  average u se  fo r  

each  o f  the o th e r s :  Type I  (S a g eb ru sh -g ra ss la n d ), l i t . 7 ; Type IX (M arsh), 

1 8 .3 ;  Type 17 (Woody),  1 0 .8 ;  and Type V (O pen), 2 0 .lt ,  b u t th e se  d i f f e r ­

en ces  were n o t  s t a t i s t i c a l l y  s ig n i f i c a n t  a t  th e  5 p er  c e n t  l e v e l  b y  th e  

same t e s t  a s  ab ove. The average u sage  o f  Type I H  r e s e r v o ir s  w ith in  each  

s i z e  group i s  c o n s is t e n t ly  above th e  average u se  f o r  a l l  ty p e s  i n  each  

group, b u t in  s i z e  groups 2 and 3 i t  i s  exceed ed  b y  th e  Type 17  and I  

averages r e s p e c t iv e ly .  Type 17 r e s e r v o ir s  had th e  lo w e s t  average usage  

o f  th e  5 ty p e s , b u t none were la r g e r  than  3 a c r e s .
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Table %T%. T o ta l w aterfow l observed  (U v i s i t s )  in  1951 b y  v e g e ta t iv e  
ty p es  and s i z e .

ITegetaibive Type

No. o f  
r e s .  
( s i z e  
groups)

No. o f
ducks
o b serv .

Av. ducks 
( t o t .  o f  
I* v i s i t s )I TL n i 17 V

5* 5 13 I 10
I ?*♦ 12 92 2 31 31* H*I* I*.2

1.1***» 2.1* 7 .1 2 .0 3 .1
5 6 13 $ 13

2 11 39 11*2 63 92 1*2 31*7 8 .3
2 .2 6 .5 1 0 .9 1 2 .6 7 .1

S iz e 2 I 9 7
3 81* 13 31*5 H l 19 553 2 9 .1

Group 1*2.0 1 3 .0 3 8 .3 1 5 .9
2 2 8 3

U 101* 88 1*1*8 65 15 705 1*7.0
5 2 .0 l*l*.o 5 6 .0 2 1 .7

2 I 3
5 Ha 215 1*31* 6 790 1 3 1 .7

7 0 .5 2 1 5 .0 HtZi.? ' ' • - ■ -

No. o f  r e s .
(v e g . ty p e ) 111 16 111* 6 36 116
No. o f  ducks
observed 206 293 12l*2 65 733 2539
Av. d u ck s.
( f o r  t o t a l li* .7 1 8 .3 2 8 .2 1 0 .8 20.1* 2 1 .9
o f  U v i s i t s )

♦Humber o f  r e s e r v o ir s  of- Type I  Group I .
♦ ♦ T o ta l number o f  ducks ob served  d u rin g  summer (U v i s i t s )  on th e  5  

r e s e r v o ir s .
♦♦♦Average number o f  ducks p er  r e s e r v o ir  ( f o r  t o t a l  o f  U v i s i t s ) .

A lthough th e r e  appears to  be a d e f in i t e  r e la t io n s h ip  betw een  

u sage and v e g e ta t iv e  typ e i t  i s  n o t  so  s t r ik in g  or c o n s is t e n t  as th e  

r e la t io n s h ip  betw een u sage  and s i z e .

C onsiderin g  b oth  s i z e  and v e g e ta t io n  to g e th e r , one would e x p e c t  

from the above a n a ly s is  th a t  th e  Type 111 — Group 5  r e s e r v o ir s  would be  

u sed  m ost. T h is i s  borne o u t b y  th e  f ig u r e s  i n  th e  t a b le .
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S ev en ty -sev en  known age r e s e r v o ir s  w ith  com plete summer w aterfow l 

o b se r v a tio n s  were sep a ra ted  in t o  It age groups (T able H I I )  fo r  e v a lu a t io n  

o f  age i n  r e la t io n  to  u s a g e . A lthough th e r e  was c o n s id e r a b le  range i n  th e  

average u se  o f  th e  groups (y o u n g est and o ld e s t  u sed  m o s t) ,  an a n a ly s is  o f  

v a r ia n ce  showed no s t a t i s t i c a l  s ig n i f ic a n c e  a t  th e  5  p er  c e n t  l e v e l .

Table I  H I .  H aterfow l u sage (U v i s i t s )  o f  77 known-age r e s e r v o ir s  
b y  y e a r  group ings fo r  1 9 5 1 .

Age grouping  
b y y ea rs

Number o f  
r e s e r v o ir s

T o ta l ducks 
observed

Average ducks 
ob served

A (I -U ) 15 681 U5.U
B (5 -8 ) 2U 326 1 3 .6
C (9 -1 2 ) 25 559 2 2 .U
D (13 ) 13 398 3 0 .6

77 196U 2 5 .5

TERRITORIAL PAIRS

Low (19U7) r e f e r r in g  t o  th e  work o f  Hochbaum (19W1) s u g g e s ts  th e  

stu d y  o f  t e r r i t o r i a l  p a ir s  a s  a  measurement o f  th e  n e s t in g  p o p u la tio n  in  

p re fer en ce  to  th e  s lo w er  and l e s s  a ccu ra te  n e s t  c o u n ts . In  1951 th ere  

were 213 t e r r i t o r i a l  p a ir s  o f  a l l  s p e c ie s  observed  from  May 26 to  J u ly  11  

(T able I IV ) .  L ate sp r in g  and e a r ly  summer d a ta  from 19U9 and 1950 are in ­

s u f f i c i e n t  fo r  com parisons.

S in ce  m a llard  and p i n t a i l  broods were ob served  in  l a t e  May 1951 , 

t h i s  f ig u r e  o b v io u s ly  d oes n o t  in c lu d e  th e  e a r ly  n e s t in g  p a ir s .  Lone 

drakes were n o t  in c lu d ed  b ecau se th e  s in g le  m onthly v i s i t  t o  m ost area s  

was n o t  co n s id ered  c o n c lu s iv e  i n  d eterm in in g  t e r r i t o r i a l  d ra k es . In  a l l  

p r o b a b i l i t y ,  some o f  th e  p a ir s  moved o u t o f  th e  a rea s  b e fo r e  n e s t in g  as
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Table XIV. T e r r i t o r ia l  p a ir s  i n  195>1.

S p ec ie s M u sse lsh e ll McCone C arter T o ta l
M allard 15 17 18 5o
Gadwall 12 I I 111
B aldpate 12 2 9 23
P i n t a i l 7 6  . I 111
O .V .T. 6 2 2 10
B.W.T. 26 21 19 66
S h o v e lle r 9 3 10 22
Scaup 10 2 2 lit

97 5U 62 213

ev id en ced  b y  th e  p resen ce  o f  scaup p a ir s  in  e a r ly  summer, b u t th e  absence  

o f  scaup broods i n  l a t e r  summer.

NESTING STUDIES

N estin g  s tu d ie s  c o n s is te d  o f  a  s in g le  n e s t  sea rch  o f  a l l  M ussel­

s h e l l  County ponds in  l a t e  May, 1950 and U co n cen tra ted  se a r c h e s  on each  

o f  th e 12 s e le c t e d  r e s e r v o ir s  in  May and June o f  1 9 5 1 .

N est sea rch es  by rope dragg in g  were p a ttern ed  a f t e r  th e  methods 

o f  B en n ett (1938) and Sow ls (1 9 5 0 ) .  U n less  th e  sagebrush  or  greasew ood  

cover or th e  topography p rev en ted  i t ,  a  120 f t .  rope w ith  2 t i n  can s (on  

th e  end o f  a  3 f t .  le n g th  o f  h eavy  w ir e )  a tta ch ed  a t  12 f t .  in t e r v a l s  was 

dragged betw een 2 men. O therw ise th e cover  was w alked i n  s t r ip s  or  i n  a  

z ig -z a g  manner a t  app rox im ately  30 f t .  in t e r v a l s .  The p er im eter  o f  a l l  

r e s e r v o ir s  was search ed  o u t to  a minimum o f  100 y d s . G irard  (191*1) found  

i n  w estern  Montana t h a t  th e average d is ta n c e  to  w ater f o r  252 m allard  

n e s t s  was 1 1 8 .6 7  y d s .  The average d is ta n c e s  from w ater fo r  321 s h o v e l le r ,  

b lu e-w in ged  t e a l ,  cinnamon t e a l ,  b a ld p a te  and green-w inged  t e a l  n e s t s  were



alX  I s s s  than 100 y d s . B e n n e tt 's  (1 9 3 8 ) b lu e —w inged t e a l  n e s t s  averaged  

l i l .S  y d s . from w ater and 9 5 .6  p er  c e n t  were w ith in  220 y d s . In  1951 m ost 

s p e c ia l  s tu d y  r e s e r v o ir  p er im e ters  were search ed  to  a  d is ta n c e  o f  200 y d s .  

o r  more from w a ter . The upper d ra in age bottom  and h e a v ie r  co v er  was 

u s u a l ly  covered  more e x te n s iv e ly *  A U  sea rch es were made betw een  8 :0 0  

A.M. and 12:30  P.M.

E ig h t n e s t s  were found in  1950 and l i i  in  1 951 . Because o f  th e  

sm a ll number, th e  d a ta  fo r  b o th  y e a r s  are combined in  Table IV . Only 

puddle duck n e s t s  were found: m a lla r d , p i n t a i l ,  b lu e-w in ged  t e a l ,  g reen ­

winged t e a l  and g a d w a ll. I d e n t i f ic a t io n  fo r  19 was e s t a b l is h e d  by f lu s h ­

in g  th e  fem alej f o r  th e  o th e r  3 b y  th e  u se  o f  B ro ley 1s  (1950 ) key t o  th e  

n e s t s  o f  th e  A n a tid a e .  The average  d is ta n c e  to  w ater was 2 0 8 ,3  y d s . ,  b u t  

18 (8 1 .8 ^ )  were l e s s  than 100 y d s . The 70*3 p er  c e n t  eg g  su c c e ss  was h ig h ,  

compared to  Kalmback' s  (1939 ) h y p o th e t ic a l  s a t i s f a c t o r y  eg g  h a tch  o f  70 

per c e n t  fo r  re fu g e  w a ter fo w l. G ir a r d 's  ( l9 U l)  p er  c e n t  egg  h atch  v a r ie d  

from 69*7 fo r  th e s h o v e l le r  to  75*2 fo r  th e  green-w inged  t e a l .  Per c e n t  

egg  h a tch es fo r  th e  m a lla rd , b lu e —winged t e a l ,  cinnamon t e a l  and b a ld p a te  

were w ith in  th e se  l im it s *  W illiam s and M arshall (1938 ) had an average  

egg  h a tch  o f  8 1 .1  p er  c e n t  (6 0 -8 5 )  f o r  1 1 ,3 9 5  g a d w a ll, cinnamon t e a l ,  

m a lla rd , p i n t a i l  and s h o v e l le r  eg g s  in  U tah . The p er  c e n t  n e s t  s u c c e s s  in  

th e p r e se n t s tu d y  was 7 7 .3 .  B en n ett (1 9 3 8 ) had a  5U .8 p er  6 en t n e s t  

su c c e s s  fo r  250 b lu e-w in ged  t e a l  n e s t s  in  Iow a. C auses o f  n e s t  d e s tr u c ­

t io n  in  th e p r e se n t  s tu d y  w ere: f lo o d in g  2 ,  d e s e r t io n  I ,  d estro y ed  b y  

o b serv er  I ,  and unknown (su sp e c te d  b u llsn a k e )  I .

A lthough th e  in fo rm a tio n  i s  in ad eq u ate f o r  s t a t i s t i c a l  a n a ly s i s .

-2 9 -



Table 1 7 .  N estin g  d ata  fo r  1950 and 1951'

.. ______________  M allard

No. o f  n e s t s  10
P er c e n t  o f  n e s t  su c c e s s  7 0 .0
Av. number o f  eg g s  9 * 7 (1 -1 7 )
P ercen t egg  s u c c e s s  5 8 .8
A r. d is ta n c e  to  w ater ( y d s . )  319*9
Dominant cover  typ e  o f  n e s t  (1 -1 7 6 0 )  

s i t e :
Sagebrush-greasewood 3
Vfestern wheatgrass 3
Rosebush I
IBieat stubble
Bulrush 2
Miscellaneous I

Reservoir type(vegetation)
Type I 6
Type H 2
Type HI I
Type Tf
Type V I

Reservoir Group (sine)
Group I
Group 2 2
Group 3 5
Group U 2
Group 5 ____________ I

B .tf.T . P in t a i l  G.Tf.T . GadwalX

V  U I  I
8 3 .3  7 5 .0  1 0 0 .0  1 0 0 .0

8 .U (7 -1 1 ) 6 .8 (6 - ? )  9 .0  1 0 .0
81.0  77*8 1 0 0 .0  9 0 .0
5 0 .5  2 5 8 .8  U 2.0 3*0

(3-231) (1- 880)

1 2  I
2

I  I
I

3

2 3 1
I

3 I
I

2 2
2 2 I
I
I  ______________________________ I

T o ta ls

22
77*3

8 .1 (1 -1 7 )
7 0 .3 ,

2 0 8 .3 (1 -1 7 6 0 )

7
5
3
1
2 
U

12
3
5 
o  
2

0
6 

10
3
3

*
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c e r ta in  p r e fe r e n c e s  may be in d ic a t e d .  Twelve n e s t s  (5U .5$ ) were lo c a te d  

in  sagebrush-greasew ood o r  w estern  w heatgrass cover  and 11  o f  th e s e  were 

on Type I  (S ageb ru sh -g ra ssla n d ) r e s e r v o ir s .  TW r e ma i n in g  10 wore lo c a te d  

in  7 d i f f e r e n t  cover  ty p e s .  A l l  v e g e t a t iv e  ty p e s  o f  r e s e r v o ir s  e x c e p t  17  

(Woody) were r e p r e se n te d . S ix te e n  or 7 2 .7  p er c e n t  were lo c a te d  near s i z e  

groups 2 and 3 ( l . 0 £  to  2 .0 $  a c r e s ) .  None were d isc o v e r e d  n ear  s i z e  group 

I  ( l  acre  or l e s s ) .

BROOD COUNTS

M allard , g a d w a ll, b a ld p a te , p i n t a i l ,  green-w inged  t e a l ,  b lu e -  

winged t e a l  and s h o v e l le r  broods were se e n  during th e  3 summers. Appar­

e n t ly  the r e s e r v o ir s  were n o t s u it a b le  b reed in g  areas f o r  th e d iv in g  ducks 

(redhead , ruddy, scau p ) p r e se n t  in ' e a r ly  summer. Low (19U5) in d ic a te d  

th a t  w ater h a b ita t  d e s ir a b le  f o r  redhead n e s t in g  was n o t  co n d itio n e d  by  

area a lo n e  but by i t s  n ea rn ess  t o  la r g e  permanent b o d ie s  o f  w a ter .

Marshes o f  10 to  20 a c r e s  or la r g e r  w ith in  a  q u a rter  m ile  o f  la r g e  

permanent la k e s  were m ost h e a v i ly  u se d . S in ce  no tren d  a r e a  r e s e r v o ir  

exceed ed  20 a c r e s  and none w ere w ith in  30 m ile s  o f  a  la r g e  body o f  w a ter , 

t h i s  may r e p r e se n t  th e  l im it in g  fa c to r  o f  redhead and p o s s ib ly  ruddy  

b r e e d in g . A lthough scaup p a ir s  were common in  e a r ly  summer, none have 

been observed  to  n e s t  w ith in  th e  tren d  a r e a s .

Brood o b se r v a tio n s  were made c o n tin u o u s ly  throughout th e  day from  

extrem es o f  5 :3 0  A.M. t o  8 :0 0  P.M. I t  was n e c e s sa r y  t o  sea rch  th e  p e r i ­

m eter o f  a l l  r e s e r v o ir s  d u rin g  each  v i s i t  to  f lu s h  h id in g  b ro o d s , e sp e c ­

i a l l y  during midday and windy and storm y w eath er.



The sm a ll number o f  broods on m ost ponds a id ed  i n  d is t in g u is h in g  

in d iv id u a l b ro o d s. In  a l l  c a se s  where doubt e x i s t e d ,  a  minimum f ig u r e  was 

u se d . The month in t e r v a l  betw een  v i s i t s  i n  1951 was l e s s  than  th e  ju v e ­

n i l e  developm ental p e r io d  f o r  any o f  th e  b reed in g  s p e c ie s .  B en n ett (1938) 

s ta te d  th a t  b lu e-w in ged  t e a l  young had begun t o  f l y  a t  6 w eek s. Hochbaum 

(191*1*} l i s t s  38 to  52 and 1*9 t o  60 days as th e  d evelopm en ta l p e r io d  fo r  

c a p tiv e  p i n t a i l  and m allard  young r e s p e c t iv e ly .  The g a d w a ll, b a ld p a te  and 

s h o v e l le r  young had lo n g e r  d evelop m en ta l p e r io d s .  Tn 1951  approxim ately  

25 p er c e n t  o f  th e  broods were co n s id ered  to  have been  seen  more than once, 

and undoubted ly  some esca p ed  d is c o v e r y . Thus p rod u ctio n  f ig u r e s  prob ab ly  

r e p r e se n t  a minimum.

T w en ty-eigh t in d iv id u a l  broods were se e n  i n  19l*9, one hundred s i x  

in  1950 , and 196 in  1951 (T a b les  XVT, XVII & X V iI l ) .  Broods were c l a s s i ­

f i e d  in to  3 age c la s s e s :  C la ss  I  (downy, 0 -1 /3  grow n); C la ss  H  (p a r t ly  

fe a th e r e d , 1 /3 - 2 /3  grown); and C la ss  H I  (w ing fe a th e r s  ap p earin g , 2 /3  t o  

f u l l  grow n). In  1951 n in e ty  broods (1*7.6%) were se e n  f i r s t  a s  C la ss  I  

broods; 58 (30.7% ) a s  C la ss  H ;  and 1*1 (21.7% ) a s  C la ss  H I .

P ercen t s p e c ie s  co m p o sitio n  o f  broods ro u g h ly  corresponds to  th e  

p er  c e n t  s p e c ie s  co m p osition  o f  th e  t o t a l  w a terfo w l c o u n ts . The m a lla rd , 

p i n t a i l ,  and b lu e-w in ged  t e a l  have been  th e  3 m ost im portant b r e e d e r s ,  

producing about 75 p er  c e n t  o f  th e  broods ob served  each  summer (T able  

X IX ). In  1951 brood co u n ts  show a  g r e a te r  v a r i e t y  and more e v e n ly  d i s t r i ­

buted  s p e c ie s  co m p osition  i n  M u s se ls h e ll  County (T ab le XX) s im ila r  to  th e  

t o t a l  w aterfow l s p e c ie s  d is t r ib u t io n .  The few er 1950 cou n ts  in d ic a te  a  

s im ila r  d is t r ib u t io n .  The 191*9 d a ta  are to o  few  t o  draw c o n c lu s io n s .

-3 2 -
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Table IVT. T ota l broods observed In  19U9»

C la ss  I C la ss  TI C la ss  H I Un-
Broods Juv. Av. Broods Juv. Av. Broods Ju v . Av. c l a s s - T o ta l

i f i e d Broods
M allard 3 10 3 .3 3 12 lt.0 6 25 I*.2 12
P i n t a i l 3 20 6 .7 3
G.W.T. I 6 6 .0 3 28 9*3 I 6 6.0 5
B.W.T. 2 13 6 .5 3 9 3 .0 5
S h o v e lle r I 9 9 .0 I
U nid en t. I 9 9 .0 I I 1.0 2

It 16 lt.0 9 62 6 .9 15 70 it.7 28

. .. ... ■; Table m i . . T o ta l broods observed  in  1950 .

* C la ss  I C la ss  TI C la ss  H I Un-
Broods Ju v . Av. Broods Juv. A v. Broods Ju v . Av. c l a s s - T o ta l

i f i e d Broods
M allard 21 83 lt.0  17(1*)* 80 lt .7 7 (3 ) 17 2 . 1* 38
Gadwall h 31 7 .8 I 7 7 .0 5
B aldpate 3 20 6 .7 I I*
P i n t a i l 10 la 1**1 7 (1 ) 32 I*.6 9 (1 ) 19 2 .1 I 25
G.W.T. 3 Ht it .7 3 18 6 .0 6
B.W.T. 10 75 7 .5 3 H* lt .7 2 6 3 .0 15
S h o v e lle r 2 13 6 .5 2 15 7 .5 I*
U nid en t. 2 9 lt .5 6 31* 5 .7 I U lt .0 9

52 266 5*11*2(5 ) 220 5 .2  19(1*) 1*6 2.1* 2 106

*  F igu res in  p a ren th eses  are broods th a t  e e r e  co n s id ered  to  have been ob­
served  p r e v io u s ly  a s  C la ss  I  or  C la ss  H  b rood s.

*

The same s t a t i s t i c a l  a n a ly s is  was made o f  th e  19J>1 brood p ro ­

d u ctio n  in  r e la t io n  to  s i z e ,  v e g e ta t iv e  type and age o f  th e  r e s e r v o ir s  as  

f o r  w aterfow l use*  The 19U9 and 1950 d a ta  were co n s id ered  in c o m p le te . In  

1951» s ix ty - s e v e n  (5>7.8%) o f  th e  116 ponds produced broods (M u sse lsh e ll  

$0,0%; McCone 75*7; and C arter 1*8*8). Brood p rod u ctio n  b y  s i z e  groups and 

v e g e ta t iv e  ty p e s  i s  p resen ted  i n  Table m .  The d e f in i t e  r e la t io n s h ip  b e -
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Table XVJLLI. T ota l broods observed in  19^1.

Un-
C la ss  I C la ss  I I C la ss  I U c l a s s - T o ta l

Broods Juv. Av. Broods Ju v . Av. Broods Juv. Av. i f i e d Broods
M allard 36 232 6 .U U0(10)*216 5.U 33(21) 176 5.3 I 79
Gadwall 3 25 8.3 7 39 5.6 10
B aldpate 12 77 6.U 5 35 7.0 7(U) 39 5 .6 20
P in t a i l l i t 71 5.1 9(1) 30 3.3 21(7) 7U 3.5 5 Ui
G.W.T. 3 27 9.0 I 6 6.0 U(I) 19 U.8 7
B .V .T . 17 109 6.U 3 15 5.0 13(U) 92 7 .1 29
S h o v e lle r I U IwO 2 13 6.5 1(1) 3 3.0 3
U n id en t. k 15 3*8 2 5 2.5 1(1) 2 2.0 I 7

90 560 6.2 69(11) 359 5.2 80(39) U05 5.1 7 196

*  F igu res i n  p a ren th eses  are broods t h a t  were co n s id ered  t o  have been ob­
serv ed  p r e v io u s ly  as C la ss  I  o r  C la ss  IT  b rood s.

Table X U . P er c e n t  brood s p e c ie s  com p osition  b y  tren d  areas*  and 
y e a r ly  t o t a l s  f o r  19U9, 1950 and 1 9 5 1 .

M u sse lsh e ll  
1950 1951

McCone 
1950 1951

C arter  
1950 1951

A l l  area s  
19U9 1950 1951

M allard 23.8 18.0 U2.5 5o.o U5.8 5 0 .9 U2.9 35.8 U0.3
Gadwall 9.5 1U.8 2.5 1.2 U.7 5 .1
B aldpate 2.U 23.0 7 .5 1.2 9.U 3.8 10.2
P i n t a i l 28.6 1 9 .7 15.0 22.0 2 9 .2 20.8 1 0 .7 2 3 .6 20.9
G.W.T. 7 .1 9.8 7 .5 1 .9 1 7 .9 5 .7 3 .6
B.W.T. 9 .5 9.8 1 7 .5 1 8 .3 1 6 .7 1 5 .1 1 7 .9 1U.2 1U.8
S h o v e lle r U.8 1.6 5 .0 2.U 3 .6 3.8 1 .5
U n id en t. 1U.3 3 .3 2.5 U.9 8.3 1 .9 7 .1 8.5 3 .6

100.0 100.0 100.0 100.0 100.0 100.0 100.1 100.1 100.0

*  The 19U9 d a ta  were to o  l im it e d  to  a llo w  a breakdown by tren d  a r e a s .

tween s i z e  and number o f  broods produced i s  com parable to  the tren d  shown 

b y w aterfow l u sa g e . On th e  a v era g e , th e  la r g e r  th e r e s e r v o ir  th e  g r e a te r  

th e number o f  broods produced (Group I ,  O.It; Group 2 ,  0 .9 ;  Group 3 ,  2.U ; 

Group u , u .3 ;  and Group 5*7 -  s i g n i f i c a n t  a t  the 1% l e v e l ) .  The same 

tren d  was ap p aren t, w ith o u t e x c e p t io n , w ith in  each  in d iv id u a l  v e g e ta t iv e
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Table XX. Brood o b se r v a tio n s  in  M u s s e ls h e ll ,  McCone and C arter  
c o u n t ie s  in  1951 .

Un-
C la ss  I  C la ss  H  C la ss  I H  c l a s s -  ipO ta l

Broods Juv . Av. Broods Juv. Av. Broods Juv . Av. i f i e d Broods
M u sse lsh e ll

M allard 7 h i 6.7 3(D* 10 3.3 3(1) H 3.7 H
Gadwall 3 25 8.3 6 38 6.7 9
B aldpate 8 61 7.6 3 19 6 .3 6(3) 36 6.0 IU
P i n t a i l 7 38 5.U I 6 6.0 7(1) 3U U.y 1 12
G.W.T. 3 27 9.0 I 6 6.0 3(1) 16 5.3 6
B .V .T . 3 18 6.0 U(I) 27 6.8 6
S h o v e lle r I 6 6.0 I
U n id en t. I I 1.0 I 3 3.0 2

32 217 6.7 16(1) 88 5 .5 23(10) I
M cC one

MaHard 16 111 6 .9 25(6) 15U 6 .2 1 8 (1 2 ) H 6 6.U Ul
GadwaH I I 1 .0 I
B aldpate I I 1 .0 I
P in t a i l U 20 5.o 6 (1 ) 17 2 .8 9(1) 26 2.9 I 18
G.W.T.
B.W.T. 8 51 6.U 2 H 5.5 6 (1 ) 50 8 .3 15
S h o v e lle r I U U.o I 7 7.0 1 ( 1 ) 3 3 .0 2
U nid en t. 2 11 5.5 I 2 2.0 I U

32 198 6*2 36(7) 192 5 .3 3U(l5) 195 5.7 2 82

C arter
M allard 13 7U 5.7 1 2 (3 ) 52 U.3 1 2 (8 ) U9 U.l I 27
Baldpate 3 15 5.0 2 16 8.0 1 (1 ) 3 3 .0 5
P i n t a i l 3 13 U.3 2 7 3.5 5(2) IU 2 .8 3 H
G.W.T. I 3 3 .0 I
B.W.T. 6 Uo 6.7 I U U.o 3 (2 ) 15 5.0 8
U nid en t. I 3 3.0 1 (1 ) 2 2 .0 I

26 1U5 5 .6 17(3) 79 U.6 2 3 (lU ) 86 3.7 U 53
^ F igures in  p a ren th eses  are broods th a t  were co n s id ered  to  have been  

observed  p r e v io u s ly  a s  C la ss  I  or  C la ss  H  b rood s.

typ e (T able X X I). Of th e 1:9 r e s e r v o ir s  on which no broods were o b serv ed , 

h3 ( 87. 8# )  were 3 a c r e s  o r  l e s s .

Brood p rod u ctio n  on th e  5  v e g e ta t iv e  ty p es  showed d if f e r e n c e s ;  b u t  

n o t  s ig n i f i c a n t  a t  th e  5  p er  c e n t  l e v e l .  The typ e  I H  (Meadow) r e s e r v o ir s
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Table X SI. T otal broods produced by v e g e ta tiv e  typ es and s iz e  in  19^1.

V e g e ta tiv e  Type

No. o f  
r e s .  
( s i z e  
groups)

T o ta l
broods

Average 
broods / 

r e s e r v o irI i i m IV V

$* 5 13 I 10
I 2 10 I 0 3U IU o.U

0.2*** o.U 0.8 1.0 0
$ 6 13 5 13

2 2 3 20 7 5 U2 37 0.9
o.U o.5 1.5 i.U o.U

S iz e 2 I 9 7
3 8 I 27 10 19 U6 2.U

Group U.O 1.0 3.0 i.U
2 2 8 3

h 10 10 W 5 15 65 U.3
5*o 5.o 5.0 1.7

2 I 3
$ 10 7 17 6 3U 5.7

5.0 7.0 5.7
Ho. o f  r e s . - ■ '

(v e g . ty p e) tit 16 bh 6 36 116
T o ta l broods 21 26 IGU 8 37 196

Average ...

b r o o d s /r e s . 1.5 1.6 2.U 1.3 1.0 1.7

*  The number o f  r e s e r v o ir s  o f  Type I  Group I .
** T o ta l number o f  in d iv id u a l  broods ob served  during th e  summer on th e  

5 r e s e r v o ir s .
*** Average b r o o d s /r e se r v o ir  produced during e n t ir e  summer.

produced on th e  average a lm ost I  b r o o d /r e se r v o ir  more than each  o f  th e  

o th er  ty p e s . The d a ta  are n o t  w h o lly  com parable, how ever, s in c e  U o f  th e  

la r g e r  s i z e  groups w ere n o t  r e p r e se n te d  i n  2 o f  th e  ty p es  (one Type I ,  

th ree  Type TV).  The m ost ob viou s d if f e r e n c e  occu rs betw een  Type I I I  

r e s e r v o ir s  (37*9% o f  th e  116 r e s e r v o ir s )  which produced $3*1 p er  c e n t  o f
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th e  b rood s, and Type V (Open) (3 1 .0 $ )  which produced o n ly  1 8 .9  p er  c e n t  o f  

th e  broods (T able XXU) .  The Type H I  r e s e r v o ir s  brood p ro d u ctio n  a v er­

a g es were th e  g r e a te s t  in  e v e r y  s i z e  group e x c e p t  3 and Itj th e  Type V 

r e s e r v o ir s  th e  l e a s t  i n  e v e r y  s i z e  group e x c e p t  3 and Of th e  It9 

r e s e r v o ir s  on which no broods were ob served ,  2lt (h9*0%) were Type V , 1 1  

(22.1t$) Type H I ,  7 ( lh .3 $ )  Type I ,  and 7 ( lU .3 $ )  Type H .

Table XXH . Brood p ro d u ctio n  b y  v e g e t a t iv e  ty p e s .

V e g e ta tiv e  Type
P er c e n t  o f  
r e s e r v o ir s

Per c e n t  o f  broods 
produced

Type I 1 2 .1 1 0 .7
Type I I 3 3 .8 1 3 .3
Type H I 3 7 .9 5 3 .1
Type IV 5 .2 I u l
Type V 3 1 .0 1 8 .9

1 0 0 .0 1 0 0 .1

A fu r th e r  i l l u s t r a t i o n  o f  th e se  r e la t io n s h ip s  i s  shown b y  an  

e v a lu a t io n  o f  brood p rod u ctio n  b y  tren d  a r e a s .  McCone County r e s e r v o ir s  

averaged th e l a r g e s t ,  lt .1  a c r e s ;  M u s s e ls h e ll ,  3 .3 ;  and C a r ter , 2 .3 .  A l l  

3 area s have about eq u a l p erce n ta g e s  o f  Type V r e s e r v o ir s ,  b u t McCone and 

C arter each  have a lm o st 30  p er  c e n t  more Type H I  r e s e r v o ir s  th a n  M ussel­

s h e l l .  McCone County produced th e  m ost b ro o d s, 82 ( 2 .2  p er  r e s e r v o ir ) ; 

M u s s e ls h e l l , -61  ( 1 .7 ) ;  and C a r ter , 53 ( 1 .2 ) .  In  a d d it io n  McCone County had 

th e  la r g e s t  p ercen tage  o f  p ro d u ctiv e  r e s e r v o ir s .  C arter County the l e a s t .  

Thus i t  appears th a t  s i z e  i s  a  more im p ortan t fa c to r  than  v e g e ta t iv e  ty p e  

in  d eterm in in g  brood p ro d u ctio n ; a r e la t io n s h ip  p r e v io u s ly  n o ted  concern­

in g  w aterfow l u sa g e .



B r o o d  p r o d u c t i o n  i n  r e l a t i o n  t o  a g e  w a s  e v a l u a t e d  b y  t h e  s a m e  a g e  

g r o u p i n g  o f  7 7  k n o w n - a g e  r e s e r v o i r s  u s e d  i n  t h e  e v a l u a t i o n  o f  w a t e r f o w l  

u s a g e  a n d  a g e .  T h e  d i f f e r e n c e s  i n  a v e r a g e  b r o o d  p r o d u c t i o n  ( T a b l e  X H H )  

a r e  n o t  s i g n i f i c a n t  a t  t h e  £  p e r  c e n t  l e v e l .  T h e  y o u n g e s t  ( l - U  y e a r s )  

a n d  t h e  o l d e s t  ( 1 3 + )  p o n d s  p r o d u c e d  a l m o s t  I  b r o o d / r e s e r v o i r  m o r e  t h a n  t h e  

m i d d l e  a g e  g r o u p i n g s .

Table H I H .  Brood p ro d u ctio n  o f  77 known-age r e s e r v o ir s  by y ea r  
groupings f o r  1931•
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A g e  g r o u p i n g  
b y  y e a r s

N u m b er o f  
r e s e r v o i r s

T o t a l  b r o o d s  
o b s e r v e d

A v e r a g e  b r o o d s /  
r e s e r v o i r

A (l-U) 13 U3 2 .9
B (3 -8 ) 2U Ui 1 .7
C (9 -1 2 ) 23 U2 1 .7
D (13+) • 13 32 2 .3

77 138 2.1

CONCLUSIONS

I t  i s  o b v i o u s  t h a t  t h e  f e c e n t  c o n s t r u c t i o n  o f  a  l a r g e  n u m b e r  o f  

r e s e r v o i r s  h a s  h a d  c o n s i d e r a b l e  i m p a c t  o n  w a t e r f o w l  p r o d u c t i o n  i n  e a s t e r n  

M o n ta n a .  B a s e d  o n  t h e  1931 t r e n d  a r e a  p r o d u c t i o n  f i g u r e s ,  i t  a p p e a r s  t h a t  

a r e a s  d e v o i d  o f  w a t e r  h a b i t a t  i n  t h e  p a s t  p r o d u c e d  a n  a v e r a g e  o f  a l m o s t  2 

d u c k s  p e r  s q u a r e  m i l e .  A l t h o u g h  t h e  f i g u r e  i s  s m a l l ,  t h e  i m p o r t a n c e  i s  

m a n i f e s t  w h e n  t h e  l a r g e  a r e a  i n v o l v e d  i s  c o n s i d e r e d .  T h e s e  f a c t s  s h o u l d  

c e r t a i n l y  b e  c o n s i d e r e d  i n  t h e  w a t e r f o w l  m a n a g e m e n t  p r o g r a m .

SUMMARY

I .  A stu d y  was made o f  w a terfo w l p rod u ctio n  on 12U a r t i f i c i a l  r e s e r v o ir s



o n  3 t r e n d  a r e a s  i n  M u s s e l s h e l l ,  M cC one a n d  C a r t e r  c o u n t i e s  o f  e a s t ­

e r n  M o n ta n a  d u r i n g  t h e  s u m m e rs  o f  19b 9 , 1950 a n d  1 951 .

2 .  T h e  t r e n d  a r e a s  a r e  l o c a t e d  i n  s e m i - a r i d ,  s a g e b r u s h  o r  g r a s s l a n d  

p r a i r i e  r e g i o n s  • L i v e s t o c k  r a i s i n g ,  w i t h  so m e d r y l a n d  f a r m i n g ,  i s  

t h e  p r i n c i p a l  e c o n o m y .  M o s t  p o n d s  a r e  u s e d  f o r  l i v e s t o c k  w a t e r i n g .

3» One v i s i t  was made to  each  r e s e r v o ir  i n  191+9, two or more i n  1950 , 

and 1+ or more i n  1 9 5 1 . Twelve r e p r e se n ta t iv e  r e s e r v o ir s  t e r e  

s e le c t e d  in  1951 f o r  co n cen tra ted  s t u d ie s .

I+. The average su r fa c e  acreage  f o r  121+ ponds was 3 .2  a c r e s .  S ix t y - f iv e  

(!>2.1+50 were 2 a c r e s  or l e s s .  The ponds were grouped in t o  $ s i z e  

groups (Group I ,  0 -1 .0 5  a c r e s j  Group 2 ,  1 .0 5 - 3 .0 5 J Group 3 ,  3 .0 5 -5 .0 5 ;  

Group I+, 5 .0 5 -1 0 .0 5 ;  and Group 5 ,  1 0 .0 5  or  la r g e r )  f o r  e v a lu a t io n  o f  

w aterfow l usage and brood p r o d u c tio n .

5 .  D a t a  c o n c e r n i n g  d e p t h ,  p H , t u r b i d i t y ,  d am  c o n s t r u c t i o n  a n d  s e e p a g e  

w e r e  c o l l e c t e d .

6 .  The mean age o f  88 r e s e r v o ir s  was 8 .2  (1 -1 8 )  y e a r s .

7 .  T h e  a v e r a g e  d e n s i t y  f o r  n i n e t y - s e v e n  1 0 0 - p o i n t  l i n e  t r a n s e c t s  w a s  

55*U p e r  c e n t  ( M u s s e l s h e l l  1 + 1 .0 , C a r t e r  67.1+, a n d  M cC one 7 9 .6 ) .  

I i f e s t e r n  w h e a t  g r a s s ,  b l u e  g r a m a ,  s a l t g r a s s ,  b u f  f a l o g r a s s ,  S a n d b e r g

. b lu e g r a ss  and n e e d le g r a ss  made up 71+.1+ p er  c e n t  o f  th e  t o t a l  ground 

d e n s ity .  The average canopy co v er  o f  f o r ty - th r e e  5 0 - f t .  l i n e  in t e r ­

c e p ts  was 7 .5  p er  c e n t .  A rtem is ia  t r id e n t a t a  made up 7 9 .1  p er  c e n t  

o f  th e  t o t a l  canopy c o v e r . P r in c ip a l  em ergent and submerged s p e c ie s  

are rec o rd ed . Ranges and averages o f  on e-q u a rter  and I  square m eter  

quadrat measurements on 8 em ergent s p e c ie s  are  l i s t e d .
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8 .  T h e  12U  r e s e r v o i r s  w e r e  c l a s s i f i e d  i n t o  $ v e g e t a t i v e  t y p e s  o n  t h e  

b a s i s  o f  e m e r g e n t  a n d / o r  a d j a c e n t  v e g e t a t i o n  (T y p e  I  -  S a g e b r u s h -  

g r a s s l a n d ,  T y p e  I T  -  M a r s h ,  T y p e  I I I  -  M e a d o w , T y p e  1 7  -  Vfoo d y ,  a n d  

T y p e  V -  O p e n ) , -  f o r  e v a l u a t i o n  o f  w a t e r f o w l  u s a g e  a n d  b r o o d  p r o d u c t i o n .

9 .  A e r i a l  c o u n t s  w e r e  m a d e  e a c h  s p r i n g .  O ne t h o u s a n d  a n d  s i x t y - s i x  o f  

t h e  1 7 0 0  w a t e r f o w l  o b s e r v e d  w e r e  i d e n t i f i e d  t o  s p e c i e s .  T h e  m a l l a r d ,  

p i n t a i l ,  a n d  b l u e - w i n g e d  t e a l  c o m p r i s e d  7 8 . 1  p e r  c e n t .

1 0 .  T w e lv e  s p e c i e s  o f  w a t e r f o w l  w e r e  o b s e r v e d  u s i n g  t h e  r e s e r v o i r s  d u r i n g  

su m m er g r o u n d  c o u n t s .  T h e  m a l l a r d ,  p i n t a i l  a n d  b l u e - w i n g e d  t e a l  com ­

p r i s e d  8 6 . 3 ,  8 1 . 2 ,  a n d  7 k • 8  p e r  c e n t  o f  t h e  t o t a l  su m m e r  p o p u l a t i o n  i n  

1 9 U 9 , 1 9 5 0  a n d  1 9 5 1  r e s p e c t i v e l y .  T h e  M u s s e l s h e l l  t r e n d  a r e a  h a d  a  

g r e a t e r  v a r i e t y  a n d  m o r e  e v e n l y  d i s t r i b u t e d  s p e c i e s  c o m p o s i t i o n  t h a n  

e i t h e r  o f  t h e  o t h e r s .  D a t a  s h o w e d  t h a t  t h e  t o t a l  p o p u l a t i o n  d e c r e a s e d  

f r o m  l a t e  M ay t h r o u g h  J u l y  i n  t h e  M u s s e l s h e l l  a n d  C a r t e r  C o u n t y  t r e n d  

a r e a s ,  a n d  f r o m  l a t e  M ay  i n t o  J u n e  i n  t h e .  M cC one C o u n ty  t r e n d  a r e a .

A n i n f l u x  o c c u r r e d  i n  A u g u s t  i n  t h e  M u s s e l s h e l l  a n d  C a r t e r  a r e a s ,  i n  

J u l y  i n  M c C o n e .

1 1 .  An e v a l u a t i o n  o f  w a t e r f o w l  u s e  b y  s i z e  a n d  v e g e t a t i v e  t y p e  s h o w e d  t h a t  

o n  t h e  a v e r a g e  t h e  l a r g e r  t h e  p o n d  t h e  g r e a t e r  t h e  u s a g e  ( s i g n i f i c a n t  

a t  t h e  1 #  l e v e l ) .  T h e  T y p e  H I  r e s e r v o i r s  w e r e  u s e d  m o r e  o n  t h e  a v e r ­

a g e  t h a n  t h e  r e s e r v o i r s  o f  t h e  o t h e r  t y p e s  ( b u t  n o t  s i g n i f i c a n t  a t  t h e  

^  l e v e l ) .

1 2 .  Two h u n d r e d  t h i r t e e n  t e r r i t o r i a l  p a i r s  w e r e  o b s e r v e d  i n  1 9 5 1  b u t  t h e  

d a t a  w e r e  k n o w n  t o  b e  i n c o m p l e t e .



13* Twenty-two n e s t s ,  8 i n  1 9 5 0 , lU  i n  1 9 5 1 , o f  5 s p e c ie s  (m a lla rd , p in ­

t a i l ,  green-w inged  t e a l ,  b lu e-w in ged  t e a l  and gad w all) were d i s ­

co v ered . The average d is ta n c e  t o  w ater was 2 0 0 .3  y d s . b u t 18 (8 1 .8 $ )
I

were l e s s  than 100 y d s .  S ev en ty  and th r e e - te n th s  p er c e n t  o f  th e  

eg g s  and 77»3 p er  cen t o f  th e  n e s t s  w ere s u c c e s s f u l .

l b .  T w enty-eigh t in d iv id u a l broods were s e e n  in  19b9, one hundred s i x  i n  

1950 , and 196 in  1 9 5 1 . No s p e c ie s  o f  d iv in g  duck was r e p r e se n te d  b y  

b rood s. The brood s p e c ie s  com p osition  corresponded ro u g h ly  t o  th e  

p er c e n t  s p e c ie s  com p osition  o f  th e  t o t a l  w aterfow l c o u n ts . The 

m a lla rd , p i n t a i l ,  and b lu e-w in ged  t e a l  were th e  3 m ost im portant 

b r e e d e r s , producing about 75 p er  c e n t  o f  th e  broods ob served  each  

summer.

1 5 .  An e v a lu a tio n  o f  brood p ro d u ctio n  i n  r e l a t io n  to  s i z e  and v e g e t a t iv e  

typ e  showed th a t  on th e  a v era g e , th e  la r g e r  th e  r e s e r v o ir  th e g r e a te r  

th e  number o f  broods produced ( s ig n i f i c a n t  a t  th e  1$ l e v e l ) .  D if f e r ­

en ces  i n  th e  average brood p rod u ctio n  betw een  th e  v e g e t a t iv e  ty p e s  

were n o t  s ig n i f i c a n t  a t  th e  5 p er  c e n t  l e v e l .  The m ost s t r ik in g  

d if fe r e n c e  in  th e  v e g e ta t iv e  ty p es  was betw een Type I U  r e s e r v o ir s  

(37*9% o f  th e  116  r e s e r v o ir s )  which produced 5 3 .1  p er c e n t  o f  the  

b rood s, and Type V (3 1 .0 $ )  w hich produced o n ly  1 8 .9  p er c e n t  o f  th e  

b rood s.  As i n  w aterfow l u sa g e , th e  r e la t io n s h ip  betw een brood p ro ­

d u c tio n  and v e g e ta t iv e  ty p e  was n o t as pronounced and s t r ik in g  as th e  

r e la t io n s h ip  betw een brood p ro d u ctio n  and s i z e .

1 6 .  Four age groupings o f  77 r e s e r v o ir s  showed d if f e r e n c e s  i n  average



w a t e r f o w l  u s e  a n d  b r o o d  p r o d u c t i o n ,  b u t  t h e s e  d i f f e r e n c e s  w e r e  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t .  T h e  y o u n g e s t  a n d  t h e  o l d e s t  a g e  g r o u p s  

r a t e d  h i g h e s t  f o r  b o t h  a v e r a g e  w a t e r f o w l  u s a g e  a n d  b r o o d  p r o ­

d u c t i o n .
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