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Abstract:

A study was conducted on Missouri River bottomlands in northcentral Montana from June 1964 to
June 1965 to obtain quantitative data on food and range use habits of the whitetail deer. Four
vegetation types, including cottonwood, meadow, greasewood and weed were quantitatively sampled
to aid in evaluating the results. The willow type was also described, Range use was evaluated from
4,647 field observations of whitetails. Forty and 33 per cent of summer observations and 22 and 35 per
cent of fall observations were made in the meadow vegetation type and alfalfa fields respectively. Fifty
per cent of winter and 19 per cent of spring observations were in the cottonwood type. The weed type
accounted for 26 and 53 per cent of winter and spring observations respectively.

Food habits were evaluated from analyses of 48 rumen samples and examination of 57 feeding sites.
Browse averaged 45, 81, 65 and 43 per cent of the contents of rumen samples for summer, fall, winter
and spring respectively and was the most important forage class for all seasons except summer, Forbs
averaged 54, 17, 29 and 18 per cent respectively and constituted the most important class during
summer.

Grass was present in rumen samples during all seasons but was a mirior item except in spring when its
volume averaged 38 per cent. Examination of feeding sites generally supported the data from rumen
content analyses but indicated a greater use of forbs, Western snowberry (Symphoricarpos
occidentalis), which occurred in 95 per cent of all rumen samples and had a yearlong average volume
of 27 per cent, appeared to be the most important single food plant, Volume of snowberry in rumen
samples decreased from 60 to 1 per cent and, volume of koehia (Kochia seoparia) increased from 6 to
51 per cent between early and late winter, - That near depletion of snowberry about mid-winter resulted
in increased use of less valuable, but-more available plants, was suggested by the physical condition of
the deer. Below average hog-dressed weights, low kidney fat indices and low values for femur marrow
fat in most whitetails examined, indicated the deer were in relatively poor physical condition.

In December 1964, classification of 188 whitetails showed a low fawn/doe ratio of 16 to 100,
Twenty-four fetuses for 12 pregnant females collected between December 1964 and June 1965,
indicated the prenatal fawn production rate for 1965 was high and may have been a compensation for
the poor fawn crop for 1964.

Relatively few observations of mule deer or elk on the "bottoms", especially during winter and spring,
precluded any significant competition with the whitetail. There was a severe overlap in the use of
browse by cattle and whitetails during winter as indicated by utilization of browse plants along
transects located on both cattle-used and cattle-free areas. The heavy use of browse by cattle was
apparently aggravated by reduced availability of grass during winter because of deep snow and by a
reduced hay crop for supplemental winter feeding.
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ARSTRACT

A study was conducted on Missouri River bottomlands in northcentral
Montana from June 1964t o June 1965 to obtain quantitative datae on food
" and range use habits of the whitetail deer. Four vegetation types,
including cottonwood, meadow, greasewood and weed.were quantltatlvely
sampled to aid in evaluating the results, 'The willow type was also
described. Range use was evaluated from U,647 field: observations of .
whitetai-lso Forty and 33 per cent of summer cbservations- and 22 and
.35 per cent of fall observations were made in the meadow vegetation
type and alfalfa fields respectively. Fifty per cent of winter and
19 per cent of spring observations were in.the cottonwood type. The
weed type accounted for 26 and 53 per cent of winter and spring f
observations respec’clvely° .

Food habits were evaluated from analyses of h8 rumen samples and
examination of 57 feeding sites. Browse averaged MS, 81, 65 and 43
per cent of the contents of rumen samples for summer, fall, winter
and spring respectively and was the most important forage class for
all seasons éxcept summer. Forbs averaged5h, 17, 29 and 18 per cent
respectively and constituted the most important class ‘during summer.
Grass was present in rumen samples during all seasons but was a midor
item except in spring when its volume averaged 38 per cent, Examina-
bion of feeding sites generally supported the date. frodm rumen content
2analyses but indicated a greater use of forbs. Western snowberry

( Symphoricarpos oceidentalis), which occurred in 95 pér cent of all
rumen samples and had a yearlong average volume of 27 per cent,

appeared to be the most important single food plant, Volume of snowberry
in rumen samples decreased from 60 to 1 per cent and volume of kochia
(Kochia scoparia) increased from 6 to 51 per cent between early and late
winter, -That near depletion of snowberry about midnwinter resulted in
increased use of less valuable, but more available plaﬁtsy was suggested
by the physical condition of the deer. Below average hog-dressed weights,
low kidney fat indices and low values for femur marrow fat in most
whitetails examined, indicated the deer were in relatively poor physical
condition.

In December 196k, classification of 188 whltetaila showed a low
fawn/doe ratio of 16 to 100, Twenty=four fetuses for 12 pregnant
females collected betieen December 196k and June 1965, indicated the
prenatal fawn production rate for 1965 was high and may ‘have been a
compensation for the poor fawn crop for 1964.

. Relatively few observations of mule deer or elk on the "bottoms s
.especially during winter and spring, precluded any gignificant compe=
tition with the whitetail.. There was a severe overlap in the use of
browse by cattle and whitétails during winter as indicated by utiliza-
tion of browse plants along transects located on both cattle=used and
cattle-free areas. The heavy use of browse by cattle was apparently
aggravated by reduced availability of ‘grass during winter because of
deep snow and by a reduced hay crop for supplemesntal winter feeding.

-




INTRODUCTION

Whitetail deer (Odocoileus virgipianus) occur extemsively on many
@ortions of the hundreds of milgs pf floédmplains along fivérs and other
ﬁajor streams of central and eastern Monbtans. Ver&Alitﬁie quantitativé
data on the food habiﬁs and range-use of the whiﬁe%éil'on this habitat
type in.Montana have_been obtained. Smith (1952)vsuggested that the
Bne food habit chafacteristic that may have géﬁéféizépﬁlﬁéation ﬁp a
big game speciles is the one expressing fhe importance:of‘forage clésseso
Results of extensive andﬂintensive sfudies in ofﬁer loca;itites,
pérticularly in Eastern North Aﬁerica, have onl& genefa; applicatiép
1to Montana. The lack of specific date for the whiﬁetail in central and
eastern Montana has hindered the establishment of soﬁnd ﬁanaéeméht‘“—
practicés.. ‘ )

’ .This.study was conducted on a number of more or less typical
bottomlands along the Miésou:i“River'in central Montans about 35 milés
northeast of the village of Roy. Fulltime field studié$ éf Tood and
-rangesusé habits were conducted from June 1964 to June 1965,. Relation-

ships of the whitetail to agriculture, domestic livestock and other big

game speciles were alsgso c¢onsidered.




-

DESCRIPTION OF THE‘AREA
The study area was located on a portion oftthe Charles M. Russell

Game Range, which is administered by the U. 8. Pish and Wildlife Service
" in Pergus aod'Phillips counties iﬁ the "breaks"” of central Montauna. The
terrain of the "breaks" (Fig. 1) through which the Misscuri River fiows; 3
is quite rough and has oeen described in some detail by Mackie (1965).
Elevation of the ridges overlooking tﬁe river is,aﬁproximately 2,900
" feet and they typically siope down to the flood piain at a relatively
steep angle. The flood plain of the river ranges in widih from ;5 to

1 mile and has an average'elovation of approximatelyA2,270 feet, The
study area consisted of a stréightaline distance of about 23 miies (31
‘river miles) and included 20 "bottoms” and 3 islands {Fig. 2)., These
"bottoms", ranging in size from 1kl to 644 acres,. have beeo creaéed by
the winding course of the river and usually alternate between the north
and south sides (Figs. 1 & 2). | |

The climafe-of the area is typically ome of relatively short,_hot

summers and long, cold winters. Records for the U. S, Department of
Commerce weather station at Roy 8NEQ.located abouf 25" miles soubthwest of
the center of the study area, show a él=year (l9h3=1963) annual mean
'temperature of 14O with January as the coldest.month with an average

'of 16OF and-july as tﬁe warmest at 71OFo Mean annﬁai precipitation is
13.49 inches with 75 per cent falling from May through September. Average
snowfall is 25 inches and normally accounts for about_ib per cent of the
amual precipitation. Warm, southwesterly "chincok"” winds are characteris-

tic and usually prevent any significant accumulation of saoW.




Figure 1b. The study area, showing extent of the June flood.

Figure la. Terrain of the river bottom study area and the adjacent
"breaks'.
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Data for the study period were available from the U, S. weather

station at Roy 24NE Mobridge, located towards the west end of the study
area. The year was "abnormal'" in some respects. The summer was slightly
warmer and the wiﬁter considerably colder than average. Decenber with
an average temperature of SOF was one of the coldest periods on record.
Total snowfall was nearly three times the average with 19.5 inchgs
falling in December and 45 inches in the period of Decenber through
February. Wifh few thawing days from November 25 to mideebruary, SHOW
cover accumulated to 15 inches by midsDecémber and ranged from 15 to 25
inches until mid-February. Spring break-up of the Migsouri gcecurred on
April 9, about two weeks later than normal.

-Extremely heavy rain in the upper Missouri River drainage resulted

».in a major flood which inundeted the study area from June 11 to June 16,

1964 (Figo 1). 'The loﬁef portion. of %he'study area was flooded more
severely than the upper with respect to both depth of water and length
of iﬁundation,

The unusual weather phenomena during the year of the study -directly
influenced the habits and general ecology of the whitetaill déer‘of the

area.




METHODS - LT
To determine.range use and habitat relatlonshxps, ;egular and
systematic cobservations with the aid of a 25X spottlng scope and. TX
binoculars were made during morning and evenlng perlods from different

vantage points overlooking the study.areaol Ueually two or three "bottoms”

could be observed from the same point. Big game” ‘stock were
recorded at 15~m1nute intervals as to spe01es, tlmetof observatlon,
activitiy, occurrence by vegetation type, location, and when practlcable
by sex and age class. E
Food habits were determined-by feeding‘sife'examiﬁaéions and rumeﬁ

analyses. For tabulation the aggregate percentage method was- used
(Martln, et al, 1946). Feeding sites were examlned.asleoonias practieable
after_dbserved animal use and all receﬁt instances'ef'ﬁienf.dtilization
were recorded by species (Cole, 1956). Forty-eight ﬁﬁiﬁeiaﬁle:ppevided
rumen samples at _the rate of four per month with ﬁhe”éxeeptden,ef.five
- each in October and March and two each in Jhne,léé&Sand'May,aﬁd June,
1965. One quart rumen samrles were analyzed‘felloﬁiﬁé.éole?(1956) with
fhe recognizable items being volumetrically ﬁeeedred‘aﬁd expressed as
percentages. |

.The different vegetation types were defined and eeﬁﬁled ﬁo‘determine
seasoned_species composition and abundance. ddreaseﬁeed and meadow types
were sampled by a method described by Daubenmife'(l9599' Vegetatlon in
each of 40, 20 by 50 centimeter plots along a transect was - recorded as
to species and per cent canopy coverage., A modificatlon df this-method

P

was used for five stands of cottonwoods and two of weedsd A‘hOnpoint




fTB
‘transect was run in each stand with the loéation of.each point being
Jdetermined by means of a randomlwalk° Predetérmined digtanééé between
p01nts ranged from 10 to 70 paces. At each p01nt in the cattonwood stands
the species of the nearest tree as well as its dlstance from the point and

'its DBH (diameter at breast helght) were recorded n c1rcular plot lO feet

in diameter was defined at each point and low=gr0W1ng vegetatlon Wlthln was
recorded by species and abundance. Utillzation of key browse plants on

sample units were evaluated (Cole, 1958) in relacion to ‘use by Wbltetails,

-

other big game and/or livestock, ' : ._Tf S i
.To aid in the interpretation of foéd hébitéﬁgné rahée_use data, T
secured information relating to the physical conditiqn_andléroductivity
'of the whitetail. Condition of individual deer 'éxaminéa-dﬁriﬁg collecting
periods and at hunter check stations was judged by body weight, amount of
kidney fat and the condition of femur bone marrow,' Product1v1ty was
evaluated from fawn/doe ratlos establlshed during aerial and ground SUrveys,

embryo counts for dead females examined'agd_the‘countlng'pf corpara lutea

in gross sections of ovaries.




VEGETATION
While the flood plain usually ended abruptly at the steep slopes of

the "breaks", occasionally there was a gently sloping srea of sagebrush/

grassland or greasewood (Sarcobatus vermiculatus) between the two. The
slopes were predominantly covered With a pine/juniper or fir/juniper

/

community (Mackie, 1965).

Cottonwood, willow, meadow énd greasewood‘;égetatiom‘types covered
about 30, 10, iO and 15 fer cent of the flood plain resgpectively., Alfalfa
fields with 25 per cent‘coverage‘and grain fields accounted_for the
lééﬁainder. There was a general tendency for the greasewood type to be

located nexf to the slopes; the cottonwood type next to the river; and

‘the WillOW‘fype on the downstream side of sandbarg (Fig. 3). The meadow

type was of more general occurrence.

Plant identification was verified by Dr. W. E. Booth, Montana Sﬁate

University, and nomenclature follows Booth (1950) and -Booth and Wright

(1959).

Cottpnwood

The cottonwood vegetation type (Fig. 4) was deminated by plains

cottonwood (Populus sargentii). Average DBH was 15,03 inches (10.61 -

'20,53) and average distance between trees was 29 feet (23.5 - 37.5). The

only other trees encountered were boxelder (Acer negundo) and peachleaf

willow (Salix amygdaloides), both being quite scarce., Conspicuous shrubs

in the understory were western snowberry (Symphoricarpos occidentalis)

and nootka rose (Rosa nutkana) (Table I). Western wheatgrass (Agropyron

smithil) was the most abundant grass with hemp doghane (Apocynum cannsbinum)




Figure 3. A "bottom" showing typical arrangement of vegetation types.
Greasewood in left foreground; fallow field in center; cottonwood
in background next to river,

Figure 4., The cottonwood vegetation type.
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TABLE I. CONSTANCY, CANOPYaCOVERAGE AND FREQUENCY OF PLANTS FOUND ON THE

COTTONWOOD VEGETATION TYPE. 1/

Plants 2/

Crfoosier 3.

Shrubs
Populus sargentii (seedling)
Symphoricarpos occidentalis
Rosa nutkans '
Cornus stolonifera
Salix spp.

Forbs
Apocynum cannabinum
Xanthium strumarium .
Cirsium arvense -
Medicago lupulina
Solidago gigantea
Glycyrrhiza lepidota
Taraxacum officinale
Unid. forb

Grass
Agropyron smithii
Elymus canadensis
Bromus inermis
Spartina pectinata

- };88; 2 ;155

100/ -2 /55

6 -
'-;684.&%3

100/ 2 /55

100/ 1-/43 ..

T

o/ flo

i

-100/ 2 /63 '

-80/ 1 /33
284 E

'_/ Data are for 200 10-foot diameter circular plots occurrlng as 40 in

each of 5 stands.

g/ Includes only those having an average frequency-bf«bécurrence of

five per cent or greater. Other plants are listed in Appendix

Table XIIT.

3/ Constancy/canopy-coverage/frequencya

Constancy - mean per cent occurrence among stands.

Canopy=-coverage - mean per cent canopy-coverage. for: all plots with

1 s 0-5 per cent, 2 = 5-25 per cent, and 3 = 25 per ‘cent or greater,

Frequency - mean per cent occurrence among plotso

v
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énd cocklebur (Xanthium strumarium) the most cbmmon fofbs, Heavy siltation

from flooding, often exceeding eigﬁt inches, undoubtedly alteréd the "normal"
épecies composition. The high frequency-of-occurrence of cottomwood seed- |
lings was related to flooding. |
Meadow
The meadow type (Eigo 5) Was_characterized_by extreme abundance of
western wheatgrass (Table I1). SﬁoWberry, the only shrub recorded, was

locally abundant. Common forbs were erect knotweed (Polygonum‘erectum),

littlepod falseflax (Camelina microcarpa), prailrie.pepperweed (Legidium

densiflorum), fanweed (Thlaspi arvense) and kochia (Kochia scoparia).
“Greasewood
- A relatively dense stapd of greasewood with plants ranging in height
' from ébouﬁ three to five feet was characteristic (Fig. 6).. Three thousand
feet of line intercept (Canfield, l9hl>,uwith 500 fget:ip gach of six
stands, was used to Qe?ermiﬁe éanépy»ébvgfage:of sﬁrub.érowth greéter ‘than

one foot in height. Average qanopyLéovérage was. 48 per.qent:(3§~56);

Greasewood averaged 40 per cent ﬁith silver ségebfush-(Arfémisia cana )

and green rabbitbrush (Chrysothamnus viscidiflorus) about four per cent
‘each. SnoWberfy, rqsé and big.ségébrush (A. tridentata) together totaled
less ?han one per cent, | -
Cbmposition and characteristics of low-growing vegetation i; shown
in Teble IIT. | |
Willow

Dense stands of willow (Fig. 7) ranged ‘in width from about 10 to’ove:




Figure 5.

Figure 6.

=]12=

The meadow vegetation type in foreground with cottonwood in
background.

The greasewood vegetation type.
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;TABLE II. CONSTANCY, CANOPY-COVERAGE AND FREQUENCY OF PLANTS FOUND ON THE

MEADOW VEGETATION TYPE. 1/

Plants 2/ , Cy/Cov/Fr 3/
Forbs , P
Polygonum erectum .80/ 2./ 31 |
Camelina microcarpa ~hof e/ 27
Tepidium densiflorum . WO e [oek
Thlaspi arvense 80/ 4./ 2k
Kochia scoparia 60/ + /- 21
Lactuca serriola - 8o/ #f12v
Medicago sative lOO/ + /12
Chenopodium glaucum ‘ 20/.& /11 -
Unid. forb “ko/ +/ 8
Chenopodium album Yo/'9 / T
Iva axillaris 20/.+/ 6
Lappula redowskii 6of + / 5
Vicia americans Yo/ +/. 5
Unid, forb 20/ +/°5
Grasses - »
Agropyron smithii o 1oo/ 92/100
Hordeum jubatum .20/ -1/ak -
Agropyron trachycaulum . .20/ %/ 10
Stipa viridula , S uo/ +/ 7

l/ Data are mean percentages for 200 20 X 50 Clle plots occurrlng as 40 in
each of five gtands. . )

g/ Includes only those having an average frequency;éf-occurfence of five
per cent or greater. Other plants are listed in Appendix Table XIII.

3/ Constancy/cancpy-coverage/frequency.
Constancy - mean per cent occurrence among stands,

Canopy=-coverage - meanh per cent canopy-coverage for all plots. A +
indicates a value of less than one per cent,

Frequency - mean per cent occurrence among plots.
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TABLE ITI. CONSTANCY, CANOPY-COVERAGE AND FREQUENCY OF- PLANTS FOUND IN

THE UNDERSTORY OF THE GREASEWOOD VEGETATION TYPE, - _/

Plants 2/ ' " Cy/Cov/Fr 3/
Shrubs L/, o
Sarcobatus vermiculatus L ,"leO/ + /23
Chrysothamaus viscidifiorus: - i “re 347 4 /ll
Artemisia cana L _ s 17/ + /
Forbs ' : _
Lepidium densiflorum 8&/ 2 /45
Plantago spinulosa - 67/ 2 /45
Chenopodium album : - 100/ 1 /h2
Polygonum erectum ' 100/ + /30
Thlaspi arvense 4 67/ + /25
Kochia scoparia ' 17/ 1 /16
Unid. forb C.A7/ + /15
Atriplex spp. 34/ 1 /13
Camelina microcarpa .o 3+ /5
Grasses .
Agropyron smithii ' 100/ 60/82
Poa secunda .67/ + /b7
Poa. compressa 67/ 1 /16

'Q'Q'i'

Data are mean percentages for 2&0 20 X 50 cm. plots occurring as MO in
in each of six stands. ‘

Includes only those having an average frequency~-of-occurrence of five

per cent or greater, Other plants are listed in Appendix Table XIII.

Constancy/candpy-coverage/frequency.

Constancy - mean per cent occurrence amohg stands.

Canopy=-coverage - mean per cent canopy-coverage for all plo’cso A+
indicates a valué of less than one per cent.

Frequency =- mean per cent occurrence among plots,

Includes'only those of less than one foot in height. Canopy=-coverage
of taller shrubs was determined by line intercept and is discussed in

text. .




Figure 7. The willow vegetation type next to river.

Figure 8. The weed vegetation type. \
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100 yards. Helghts of individual plants were from 5 to 15 fee"b° Sandbar
‘willow (8. interlor), Mackenzie willow (S° macken21ana) and Bebb w1llow
'(§f bebblana) were common; pussy willow (So_dlscolor) and peachleaf willow

were scarce. Ground vegetation, mostly seeldlngu of cottonwood and willow,

was. sparse, probably more than usual due to floo
Weed - | T ‘
Vegetation characterlstics ‘of ‘the weed type (Flgo 8) are shown
in Table IV, These measurements were from formerly flooded grain fields.
.Former alfalfa fields, except for an occa51onal alfalfa plant, appeared

slmllarﬁ
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_TABLE IV. CONSTANCY, CANOPY-COVERAGE AND FREQUENCY OF. PLANTS FOUND ON THE

WEED VEGETATION TYPE, 1/

Plants 2/, Cy/Cov/Fr 3/
Shrubs . )
Populus sargentii (seedlings) ;'lOO/ 3 /92
Salix interior e 50/ 1- /12‘.
Forbs : . ‘

' Xapthium strumarium .' _lOO/ 3 /90
Chenopodium spp. .. 1oo/ 2/
Amaranthus hybridus : 100/ 2 /62
Amaranthus graecizans o 100/ 2 /55
Unid. forb . 100/ 2./52"
Geum triflorum ’ . 100/ 17 /%5
Kochia scoparia - 100/ 2 /h2
Taraxacum officinale ,' 100/ 1 /42
Centaurea repens : . 1oo/ 1 /25
Ambrosia trifids 50/ 1 /a7
Salsola kali 100/ 1 /15
Chenopodium album - 100/1 /12
Cirsivm arvense 100/ 1-/12
Convovulvus arvense ' 50/ 1. /12
Tva, axillaris 100/ 1 /12
Rumex maritimus ‘ 100/ 1 /12.
Chaenactis douglasii 50/ 1 /10

. Polygonum coccineum 50/ 1 /lO

Grasses :
Hordeum spp. (barley) 100/ 1 /37
Setaria viridis , 100/ 1 /35°
Panicum capillare 50/ 1 /15

E/ Data are for 80 1l0-foot diameter circular plots ocquring aé 40 in each
of two stands.

‘g/ Includes only those having an average frequency-of-occﬁrrénce'Qf 10

per cent or greater. Other plants are listed in Appendix Table XIII.

g/ Constancy/canopy-coverage/frequency.
Constancy - mean per cent occurrence gmong stands.
Canopy-coverage .- mean per cent canopy-coverage for all plots with
1l = 0-5 per cent, 2 = 5-25 per cent, and 3 = 25 per cent or greater.
Frequency - mean per cent occurrence among plots.




DISTRIBUTION AND RANGE USE

Table V shows the relative seasonal use of diffepéﬁt vééetation t&pes
as indicated by 4,647 deer observations made mostly duriné lh3lﬁbrning or
evening obseérvation periods. Whitetails used the cottonwood type
extensively for all activities and observing anlmals there wa's difflcult
The c0ttonwood type was considered to be of greater 1ﬁﬁéftance durlng all
seasons than was indicated, especially during Summer and fall When deer
were more difficult to observe (Table VI) because of’fpllatldn,;hunting,
forage and/or weather. R

Deer observations made during the summef-were ééﬁcénﬁrate@ on meadow
and alfalfa types. Percentages of cbservations sum@ériﬁp:fgll‘remained

about the same for alfalfa, decreased on meadows and incréased on

'cottonwpod and weed types, I recorded a higher percéntége.éf deer in

cottonwood than any other type during winter; the season Qﬁ.its apparent
greatest usage. More than one-half of the deer dbser?gaiig spring were
using the weed type. The percentage of deer dbéervedjéﬁnmeadows increased
in late April and May, coinciding with the initial_grééﬁ-ﬁpidf grasses and
forbs. |

The distribution of whitetails during summer, féll @nd early winter

was quite general. During late winter two concentration areas were evi-

dent. Number one included "bottoms" 8, 9 and Harriet Island} nunber two,

'16 and 17 (Fig. 2). Thirty and 18 per cent of the maximum of 27é ﬁﬁite;

tails observed on all "bottoms" during ground and aerial surveys in -
December were on areas one and two respectively. Flgures for 2h0 deer in

February were 36 and 51 per cent. Movement within concentrat;on areas
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%?ABLE V. ggiggggAGfﬁ OF DEER OBSERVATIONS BY VEGETATION TYPES DURING
Summer Fall _Winter Spring
Vegetation Type June=Aug Sept=Nov Dec=Feb Mar-May
Greasewood s/32/ #- 3/ 3 6/ 6
Meadow 40/43 2é/ oo ~6f T 15/ 16
Willow 1/ 1 3/ 3 | /07 LY
Cottonwood Y/ 2 17/ 16 '“ 50/ &6 19/ 19
Alfalfa  33/3 s5/31 i 2. wx
Weed 13/14 22/ 22 26/ 31 . 53/ 55
others v M/-3 %/ 7/' o 2/*
Total deer | - - '
 Observations 3/ 932/808 290/27h . 160Lk/1259  1821/166k4

'/
2/

3/

One observation equals one deer observed during a l5-minute interval.

Percentage of total observations/percentage of observations of feeding
deer, A ¥ indicates a value of less than one per cent,

Total dbservations/dbservations of feeding deer. JIncludes repeated
observations of some individuals. :
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TABLE VI. VARTATIONS IN "OBSERVABILITY" OF THE WHITETAIL BY MONTH.

Ave, per Tofal seen Ave., per Total seen

observation per month ;/ cbservation per.month
Jun 3.k 124 Dec 6.8 139
Jul 3.5 186 ' Jam 8.0 . 219
Aug b6 203 Feb 11.1 412
Sep 4.3 92 Mar 12.2 69i
Oct b5 37 Apr 7ol | 189
Nov 502 32 May 3.6 39

;/ Tncludes reﬁeated observations of some individuals,

was extensive,

Groups of whitetails ﬁere seen throughout the year in the "breaks",

some more than three miles from the river.




FOOD HABITS

Except for winter; when results of the two methods of study were
closely comparable, the analyses of rumens indicated a much greater use
of browse than did the feeding site examinations (Table VII), I
‘attribute these differences largely to biased sampling 6f feeding‘siteso
Feeding deer were difficult to observe in the cottonwood vegetation type
‘except in winter when 9 of the 12 feeding sitesjiﬁ.tﬁis type were
examined, (Table VIII). Contents of rumens apparently gave a better
representation of the different vegetation types‘used‘by feeding deer.
Parts of plants identified were: browse ; stems, leaves and berries;

forbs = leaves, stems, flowers and seed heads; grass - green blades, dry

blades and seed heads.

Summer
Contents of rumens averaged 45 per cent browse snd 54 per cent forbs

'(Table VII). Western snowberry (Symphoricarpos. eccidentalis) had the

Igreatest volume of any browse plant. Plains cottonwood {Populus

sargentii) and red osier dogwood (Cornus stolopifers) also had signifi-

cant volumes. Alfalfa (Medicago sativa) had the highest\average volume

‘of 81l plants and comstituted more than 9L per cent of one rumen sample,
'In three rumens taken from deer collected on "bottoms" where alfalfs was
abundant its volume averaged T3 per cent and in seven rumens from deer
fon "bottoms" where alfalfa was scarce, 23 per cent. Fpr-thése:same
'samples average volume for all forbs was 77 and 41 per cent respectively,
suggesting an increased use of browse rather than other forbs vwhere

alfalfa was scarce. Grass was represented in 60 per cent of the rumen




Polygonum remosissimum

TABLE VII, WHITETAIL FOOD HABITS AS DETERMINED BY ANALYSES OF L8 RUMEN SAMPLES AND
‘ EXAMINATION OF 57 FEEDING.SITES. -
Summer Fall Winter Spring
(June 22-Aug 31) (Sep-Nov) (Dee-Feb)  _(Mar 1-Jun 8)
18 10 5 13 2k .12 - 10 13
sites rumens sites rumens sites rumens sites rumens
2326 1/ 61k 1/ 3202 1/ 1323 1/

Plants use % vol. % use % vol. % use % vol. % use % vol.
Artemisia cana - - - - 17/T 20/ 8  24/r
A. longifolia - - - LS 33/12 10/t -
A. tridentata = - - - 4/ 3 8/T - 8/T
Chrysothamaus :

viscidiflorus - - - - 8/ 3 8/T 10/T 31/ 2
Cornus stolonifers - bo/ 8.2/ - 8/T - - - -
Pinus ponderosa - - - 8/T - 33/ 2 - -
Populus sargentii - 80/11 - - 100/12 8/T 58/16 100/22
Pseudotsuga. taxifolia - - - - 8/r 8/T 33/ 6 - 8/
Rhus trilobata - 10/T - 12/ 4 - - 8/
Rosa nutkana 70/ 2  20/T 85/ 1 .he/ll 66/T 20/ 3 31/1
Salix spp. 11f 5 3/ 60/ 2 - 69/ L 8/ % 17/T.  10/10 31/ 4
‘Sarcobatus vermiculatus - 4/ L = 10/
Symphoricarpos T ) .

occidentalis - 100}19 %0/37 = 100/55 50/29"

Unid, browse - . 60/3 - 92/ 8 o
- Otheér browse, 6 plants 4/ - 30/ - 23/T h/T
Total browse 11/ 5 1oo/h5 10/38 alOO/81 66/62
. Apocynum cannabinum 11/ 6 10/T = - =

Centaurea Tepens 7/ L - - - =
Chenopodium album - = - - 25/ 1
Convovulvus arvense - 30/ b - 8/T -

Helianthus spp. : / 10§T - S - :

Kochia gcoparia 33/12 80/ 1 - Y/ 2 38/24 66/1k 0/15 1

Medicago sativa 71;6S 90/39 ho/ko 695 7 h; N 85m 30510 lg;TE
5 - - -

¢=aam




TABLE VII. (Continued)

R

SIS

Summer Fall . Winter- - Spring
(June 22-Aug 31) . (Sep-Nov:) (Dec-Feb) {(Mar 1~Jun 8)
18 10 - 5 13 o2k 12 10 13
sites rumens sites rumens sites rumens sites rumens
‘ 2326 1/ 614 1/ 3202 1/ ¢ 1323 1/
Plants % use % vol. huse %hvol. %use. .% vol. - % use % vol. -
Rumex spp. . = 30/T - 31/ '3 - 8/T - 8/T
. Tragopogon dubius - - - - _ - 15/ 7
Yucea glsuca - = - - - 25/ 2 i - -
" Unid. forbs o o= . 100/ T - 100/ 4 - " h1/ 2 - 61/ 5
Other forbs, = i - % .
17 plants 4/ 22/ 3 70/ 1 - L7 /T 21/ o y1/ 2 20/ - 31/ L
Total forbs 100/95 100/5%  ho/ho  100/17  58/32  92/29 5o/3u 69/18
Agropyron smithii - - 20/ 2 21/ 3 30/30 -
Hordeum Spp. - lO/T 20/20 15/T _ 17/ 3 25/ 5 20/ 3  h7/ik
Unid. Gremineae Spp. - " 50/M - .85/1 Life - - 85/2k
Unid. grasslike - 20/T - 8/t - - . -
Total grasses - '60/T ho/22 92/ 2 .38/ 6 58/ 6 30/33% 92/38
Mushrooms - 10/T - h7/T : - 8/ . - c15/T

Total recorded ingtances of plant use.

Per cent frequency of use by rumens/mean aggregate percentage of total volumes of all .

- rumens. "T" is less than one per cent., oo _ . N

Per cent frequency of use by 51tes/mean aggregate percentage of total 1nstances of plant
use on all sites. .

8ix browse plants and 17 forbs; none 6f which had an individual usage value of 2.5 per
cent or greater or a frequency value of 25 per cent or greater for-any season, have been
omitted, They are: Dbrowse blants - Acer negundo, Artemisia frigida, Juniper scopuloram,
Prunus -virginiana, Ribes spp. and Sglraea spp.; forbs - Amaranthus hybr1duss Anbrosia
trifida, Chenopodium spp., Cirsium sbp., Descurainia spp,, Buphorbia spp.; Grindelia
squarrosea, Iva xanthifolia, Lactuca serriola, Lepidium densiflorum, Liagtris punctata,
Lomatium SPP. Melllotus spp., Polygonum Spp., Taraxacum, ofllclnale, Thlaspl arvense and
Vicia americans.

ngag
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TABLE VIII, DISTRIBUTION OF FEEDING SITES EXAMINED BY SEASON AND
VEGETATION TYPE,

Vegetation Season .
Type Summer  Fall Winter  Spring  Total
.WEed | 3 1 ’9 3 16
Cottonwood 1 1 9 1 12
Meagow 7 1 - 3 11
Alfalfa 5 2 1 1 9
Greaséwood 1 & : 3 1 5
Willow 1 | = - 1 2
Juniper - - 2 - 2
Total 18 5 2h 10 57

samples but its volums was insignificant.

“Feeding site examinations revealed significant use of several forbs,

including hemp dogbane (Apccynum cannabinum), Russian knapweed (Centaurea

repens ), kochia {Kochis scoparia) and bushy kuotweed (Polygonum

ramogissimm) which were insignificant items in rumen contents. Feeding

‘site examinations also corrcborated the data from.rumen samples thaﬁ
alfalfa was a preferred planta'
Fall
During fall, use of browse increased and use of forbs decreased as
compared ﬁo summer, They constituted 81 and 17 per cent respectively of
the rumen samples. Grass occurred in 92 per cent of the rumen sampleg

but its volume averaged only two per cent. Snowberry was the most important
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single item with an average of 55 per cent and constituted as much as gl
lﬁer cent of the contents of one.rumen sample, éottbnwoodAand willow
:(§g;i§ SPp. )s the only other browse plants of signif?gance, averaged 12
and I per cent respectively. While no forb averagea mpre.thén seven per
‘cent for the season, alfalfa, kochia and doéki(ggggg;sppf) were éf ma jor
‘importance in two, one and one rumen saﬁfléé:réépéééiﬁexyo
Feeding site examinations did not reveal significant use of any
l"1olza,n.'b not represénted in rumen sampleé. . |
Winter
Volume of b#owse decreased and volume of forbs increased in rumen
samples as compared.to fall., Grass had'aﬁ.avefage-frequency’of'58 per
:cent and average volume of 6 per cént, Snowberry had the greatest

average volume for all browse plants with cottonwood and longleaf

sagébrusQ.(Artemisia longifolia) also significant,' 0f forbs, kochis
"had the greatest average vqlum.e° Seed heads of barley {Hordeum spp.)
constituted 63 per gént Sf the vglume of one rumen sample and accounted
for nearly all of the grass use,

Feeding site examinations suggested that two browse plants, nootka

:rose (Rosa, nutkana) and greasewood (Sarcobatus vermiéulatus), were of

—

more importance than was indicated by rumen samples.
. Rumen. samples from four deer collected, in the "preaks" indicated a -
‘similar use of forage classes but differences in individual species as

compared to the eight taken on the "bottoms”. The former rumens accounted

for most of the use for sagebrush (Artemisia spp.), pondérbsa pine (Pinus
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ﬁonderosa), Douglas fir (Pseudotsuga taxifolia), sunfiowér'(Helianthus

Spp. ) and soapweed (Yucca glauca)., Longleaf sage and.sunfiower,.wiﬂh

&olumes averaging 37 and 1 per cent, were the most important brbwse
plant and forb respectively. Two feeding sites examined in the "breaks"

showed significant use of skunkbrush éumac‘(Rhus trilobata) which was

not represented in any rumen sample,
l The volume of browse in fumens'taken fromithg "pottoms" decreased
from 73 per cent in early winter to 45 per cent in late winter, while
values for forbs increasged frém 14 to 51 pef~cento- Kbchia,.which |
accounted for most of the increased volume of forbs, increased from 6
to 41 per cent between early and late winter. Srowberry, which decreased
from 60 tg 1 per cent, was replaced in importance by cottonwood which
'increased from 9 to 46 per cent,
Spring

The pefcentage of browse in rumen saﬁbles for spring, h3‘per cent,
was lowest for any season. -Green forbs appeared in late April and
imﬁediately became a major item in rumens, although the seasonal
.average of 18 per cent was below the férb value for winter. Grass voiume‘
‘increased to 38.per cent, its highest seasonal value. Most of the use of
grass occurred during a short period in April with the initial "green-up",
Contents of‘four rumens taken between April 22 ?nd:29 aVeraggd TT7 per

'cent grass. Cottonwood was the most importanﬁ browse plant for the

season while snowberry ranked second. Willow was signifiéant in each of

two individual rumen samples. Salsify (Tragopogon dubiué) was the most
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:uéed forb, consﬁitufing as much aﬁ 81 per cent of a siﬁgle rumen sample.
.Barley séed heads averaged ih per cenb for fhe seagon and 33 per ceﬁt:in.
'March sampleé,-reflecting_heavy use of unharvested.barléy Tields during
'early spring.
Feeding sité examinations suggesfed.ﬁore use on sagebrush, kochia

and alfalfa than was indicated by rumen analyses. Feeding sites alsd

‘suggested that westefn wheatgrass (Agropyron smithii) was the unidenti-
fied green'grass-found‘in large quantities in somé rumén sain.ples°
| Sﬁﬁmary and Discussion
Certain seasonal trends in the utiliééﬁion of foragetclasses were
‘indicated. Forbs were qnly slightiy more important dpring summer than
browse, and use of grass was insignificant7 During fail, use of browse
increasgsed to its highest seasomal level while forb use dgcreased to its
:1owest° Grass use remained»miporo Use of browse for the entire winter
period, although less than fall, was still about twice that of forbs,
"the use of which had increased over fall, The decrease in browse use
for the entire winber period as éompared to T8ll was due tovthe decreased
"use of browse after mid-winter. It appeared that heavy, yearlong use of
snowberry resulted in near depletion about mid-winter when deer utilized
‘less palatable, but more available plants including cottomwood and dry
forbs, That the increased use of the latter planbs was relsted to
depletion of more valuable plants ﬁas suggested by physical comdition
of the deer (see following segtion)o Use of grass inereased slightiy

+« during winter but was still niinor° Uge of browse decreased to its lowest
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seasonal level during spring while use of grass was at'itsmhighest. Forb
use decreased in spring as compared to winter, eveﬁ thdugﬁ;itzwas the
most prdminent forage class late in the period. ‘

Snowberry, which appeared to be the most impqrtaﬁt'singlé food
plant for deer on the study area, occurred iﬁ 95 pér'ééﬁﬁ‘of'aii rumens
and had a yearlong average volume of 27 per cent. Wﬁile\ﬁckéan'(l95h)
considered snowberry to be the most important singie'quéﬂblént'for
‘whitetails in North Dakota; others have fouhd'it to ﬁe of-lééSer iméortance.
In Idsho, Roberts (1956) found summer to be the only7seasén of significant
snowberry use by the whitetail., T believe that hea,iy "{_i.{c__ili'zation of
snowberry during my study was a reflection of availéﬁiiit&. ,Limited
data suggest both dogwood and skunkbrush were moré‘?ﬁféférfe&"'than SNOW=

berry, but their gbundance was very low.




PHYSICAL CONDITION AND. PRODUCTIVITY
Physical Comdition

Hog-dressed welghts were recorded for 54 whitetail deer taken from
the study area (Table IX). These welghts appear below average when
compared to weights for more than 1,500 whitetéils weighed at hunter
check stations in various localitites of Montana between 1948wl963
(M:ac':k‘ie.9 1964). For the pefi@ds June=Deceuber and Janua¢y=JUne,_weights
for males and females of all age clagses from the study ares averaged
6-25 and 17-40 per cent less respectively than those regordéd by Mackie
(1964). For Octcber through December, when most of Mackie's weights
were recorded, weights for femsles of all age classes from the study
area averaged 14-23 per cemt less while weights for males averaged 9 per
cent more, nearly equal to, 17 and 30 per ceut less for the 1f, 23, 33-
54 and 6% or older.elasses respeétivélyo

A kidney fat index was determined for sach of 42 whitetail desr
collected from the study area. Thaﬂ such an "index" cen be used for
an indicator of physical condition has been noted by Riney {1955) gnd'
his method wes used, except no tfimming:was done. The weight of fat
around the kidneys was gxpresaed.as 8 pérceatage of kidney weight
(Table X). These indices indicated a declive in physical condition
during winter, generally'cein@iding with & decrsase in the use of browse,

- Samples of femur marrows were taken from each of the eight Qeer

collected in late spring for fat content aeterminaﬁion by ether
extraction, Values in Table XI were determined by the Chemistry Depart-

ment Station, Montens State University. Ransom (1965) found femur msrrow
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.TABLE IX, AVERAGE WEIGHT, RECORDED BY SEX AND AGE CLASS, FOR 54 WHITE-
) TAIT, DEER FROM THE STUDY AREA.

Age Class . ' 3
1z ‘ 2z 32=05 65 plus
Period g 92 g 29 dgg ' 99 . o’ 29
“Jun-Dec o1/5 T5/3 1/ 122/5 87/% 129/9. 80/6° "~ 108/1 99/1
Jan-Jun 83/1 68/2 93/4 T3/2 98/6.:76/&-7 e 8L
Oct=Dec 110/2 75/3 131/3 85/2 . 136/6 ‘82/2 108/1 '99/1

l/ Hog-dressed weight/sample size.

TABLE X, PER CENT OF KIDNEY FAT FOR 42 WHITETAIL DEER FROM THE STUDY AREA.

Kidney Fat
Period J Q9
Jun-Jul 19/6 L/ -
Aug-Sep 33/2 | 24/6
dct=Nov 67/3 | 114/1
Dec-Jan 28/3 ok/5
Peb-Mar 25 /4 - ho/y
Apr-Jun . 12/5. | 16/3 -

i/ Weight of kidney fat expressed as a perceuntage Qf'kidney Weight/
sample size, ’
\

fat was a better indicator for physical condition than was kidney faﬁ,
when values for the latter fell below 30 per cent. My results show low
femur fat for most specimens and agree with Ransom (1965) in showing an

¥

“irregularity in values for kidney fat as compared to values for femur fat.
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TABLE XI. PER CENT FAT CONTENT OF FEMUR MARROWS FROM EIGET WHITETATL
DEER FROM THE STUDY AREA, .

Fenur Marrow Fat

Date B |
Collected o s
Apr 22 25/-5" y h8/8
e s/
e 96/7 "
wy13s 19/ 9
May 17 b2 /1h
Jun 7T 90/13
Jun 8 87/16

1/ Per cent of ether extractsble fat in femur marrow/per cent kidney

fat. Figures are for individual animals.

All values for kidney fat were below 30 per cent,
Productivit&

In December 1964, 188 whitetails ﬁere classified by sex anﬁ age
during an intensive survey of the study area by helicopter. This survey
showed only 16 fawns per 100 femasles and 12 fawnS'ﬁer 100 adults., A
survey in January 1962, involving 120 whitetaiis showed 122 fawns per
100 adults (Peek, 194L). Summer surveys for the yééfs l9h9=l955 showed
fawn to doe ratios raﬁged from 62-132 per 100 (U. S. Fish and Wildlife
Service Files). I attribute the abnormelly low fawn/doelraﬁio for the

study period to poor condition of femsles resulting from generally poor
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range condition which was aggravated by the June flood; 'The.flood,forced
most of the deer off the "bottoms” for one to sevéral'weeks‘and resulted
in reduced forage in most areas° Some fawns possibly were-direct
casualties of the flood. That most of the potential December fawns
‘were lost prenatally or shortly after birth was suggested by “dry“
udders for three of sixlfemales.collected in August and Sgptember; Kidney
weights fof these females‘avefaged only 2k per cent., - Séveral.authors,
including Cheatum and Severinghaus (1950), Pimlott (1959) and others, have
related low reproductive rates of various big game specleb to poor range
conditions, |

The December 1964 survey showed a sex ratio ofh37 males to 100
females for 168 adults. This ratio is similar to ﬁhosé/found by
Gunvalson, et al (;952) for whitetails in Minnescfa on_areﬁs of overbébun
lation and deteriorated Wintgrurange conditions,

Twelve preguant females;:collected from the stud&fafea-ﬁetween .
December 26, 1964 and April 29, 1965, yiglded 24 fetuses; all were
carrjing twins except for ome each with three and one. .Examination of
gross sections of ovaries from 11 of the above deer for corféra lutea
(Cheatum, 1949) iﬁdicated an ovulation rate,df 2,2, The prenatal fawp
production rate was unusually high for 1965, poégibiy representing a A
compénsation for the abnormally low fawn crop for l§6ho o

The sex ratio for 13 "sexable" fetuses was seven males to. six
females, Twenty-four fetuses were aged following Armstroﬁé (1956); The

average breeding date was November 26 (November T-December 10) and the
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average fawning date June 16 (May 28-June 30)0, .

The distribution by sex and age for 57 whitetéils'from tﬁe stﬁdy area
was as follows:ll% years, 8 males and 5 females; 25, .11 males and 7 females;

33-5%, 14 males and 9 females; and 6% plus, 1 male gn&'Z females.




INTERSPECIFIC RELATIONS

The "breaks" surroﬁnding the study area supported rélativel& large
nurbers of mule deer and a small number of elk. These animals occasionally
used the whitetail habitat on the "bottoms”. Cattle were found on some
"bottomsh'ﬁhroughout the year., The intensity of seasonal use of fhe
various vegetation types on "bqttoms" by éach of thé fhree'animals is
shown in Tablé XTT. | | ‘

Relatively few mule deer were observed on "bottoms" (Table XII) as
compared to ﬁhitetail deer (Table V). Except for fall, when afout one
mule déer observation was recorded for 2% whitetail -observations,
sightings of mule deerfﬁere rére° The meadow vegetation type provided
most observations. Mackie (1965) gtudied the range use habits of mule
deer of the Missouri‘Breakso He noted an increase iﬁ summer and fali
: usage of '"pbottoms" by mule deer which he attributed to -dessication of
forage in the "breaks". Two.feeding sites of mule deer examined during
summer and one during winter on "pottoms" suggested food habits similar
to.the whitetail, Alfalfa in sunmer and kochia in winter were the most
. used plants. Despite these similarities in food habits; I concluded
there was little éompetitiong particularly during Wintgr and spring,
‘between whitetail and mule deér.on the "bottoms™ because of light use
by the latter, -

Seasonal observations of elk on "bottoms" followed the same general
pattern as that for mule deer. Alfalfa averaged 43 per cent and grass,
a minor item‘iﬁ the whitetail diet,.averaged 21 per cent fér fng-feéding

sites examined on the "pottoms” during fall. While certainr similarities
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TABLE XIT, PERCENTAGES OF MULE DEER, ELK AND CATTLE OBSERVATIONS BY

VEGETATION TYPES DURING SEASONS }/

Grease~ Meadow Willow Cotton= Alfalfa Wegdi " Others
wood 5 wood . T
MD E M) EC M EC M E C MP E,C.. M-EC M EOC

Summer

3u/3hfeeL 3/ T
12 - 34 2 931 - -3 2 - 2 18 35 17 17-53? 5 - .38

Fall . -
117/118/727 P TR
-1 625049 3 85 31610 11710, 22 62k 531

Winter . .
17/11/162k Tl e
12 - 36 - =17 18105 - 45 23 - - ~_T0L516 - --3

Spring
3/~-/690 , Co
75 - =20 - =1 33 - = - = e §7 e 2 L e= 2

One observation equals one animal observed during.a-lSQmiﬁute interval.

MD = Mule Deer; E = Elk; C = Cattle.

R

Total seasonal cbservations for mule deer/elk/catfie, -Includéé_
repeated observations of some individuals. - -
were evident for food habits of whitetail deer and elk, lighfhuselof fhe
"pottoms" by the latter precluded any significant compétiﬁibn;"'
Greatest seasonal use of "bottoms" by cattle occﬁrred'iq Winter;
but usage for other seasons was also high. Greasewood was the. most
used vegetatlon type during all seasons except fall when meadow was ‘most -
used. Grass, which averaged 54 per cent for 20 feeding_sites exaﬁlned

during the year, was preferred during all seasons with westerh:ﬁheatgrass
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the most used species, Browse was of major i@poffance duriﬁg winter
when grass was less available because of deep snow. :Snéwber:y, égtt@nw
ﬁood, willow and greasewood We£e the most used browse,plants and
utilizétion was extreme in some areas. Willows along ﬁwo transects on
"bottéms" frequented by cattle throughout the year averaged éﬁ per cent
use ﬁh@n evaluated in ﬁovember and 54 pér cent in May. Willows along a
similaf transect on an area without cattle showed 2.5 per cent use in
November and 4 per cemt in June. A fence permitted cattle to ﬁée‘only
‘one part of "bottom" 17 (Fig. 2). Utilization of snowberry and cotton-
wood was evaluated along one transect for each plant on each side of
the fénce. Use on snowberry and on cottonweod wag 13 apdAli per cent
respectively on the cattle-free portion. Values for -the other part
were 38 and 54 per cent. The heavy use of snowberry and cottonwood by
cattle appeared significant since these plants rated first and second in
the yearlong food oflthe vhitetail., The June flood reduced the amount of’
hay available forlsupplemental winter feeding of cattle quring the study

period. Deep snow hindered the use of grass. These probably contributed

to severe overlap on use of browse by cattle snd whitetail deer.
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TABLE XITII, PLANTS HAVING AN AVERAGE FREQUENCY-OF-OCCURBENCE OF 5 PER.
CENT OR LESS ON COTTONWOOD, MEADOW AND -GREASEWOOD: TYPES,
AND LESS THAN 10 PER CENT ON THE WEED TYPE. . (SEE TABLES
I - IV IN TEXT) -

Vegetatlon Type )

'fase-'”
mWOOd - Weed

Plants ' " wood . Mé

LY ,\', o

Shrubs

Acer negundo X : O
Artemisia cana - A S
Atriplex nuttallii : T
Chrysothamnus v1scld1florus . D S
Burotia lanata ' PR D S
Gutierrezia sarothrae L L X -
Populus sargentii (saplings) X SRR AT P
Ribes spp. X . o
Symphoricarpos -occidentalis ' X I XY

Forbs:

Achillea millefolium - X ~X
Ambrosia trifids IR -
Artemisis ludoviciana
Asclepias speciosa
Asparagus officinslis
Aster commutatus

A, occidentalis :
Aster spp. X o
Atriplex spp.

A. argentea

A, rosea .

Bidens cernua X L
Brassica niger : T ¢
Centaurea repens X o T e
Chenopodium spp. ' X -

C. album X _ T

C. glaucum A S
Cirsium arvense X - - :
Convovulvus arvense X

Conyza canadensis X

Descurainia pinnata C X

Equisetum arvense X

Euphorbis glytosperma X e
Gaura coccinea S It

ta e e B

BABEB BN L
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TABLE XIII. Continued

Plants

Végetatioﬁ Type

Cotton- - Grease=

Weed

Glycyrrhiza lepidota
Grindelia squarrosa
Helilanthus annuus

H. petriolaris.
Kochia scoparia
Lactuca pulchells
Medicago sativa
Melilotus officinalis
Opuntia polycantha
Plantago major . .

P, spinulosa
Polygonum spp.

P, erectum

Rumex crispus

R. mwaritimus

Thlaspi arvense
Tragopogon dubius
Vicis americana

Grasses:

Agropyron spicatum
A. trachycaulum
Avena Tatua

4, sativa

Bromus inermis

B. tectorum
DisTichiis stricta
Echinochloa crusgalli
Erogrostis hypnoides
Hordeum Jjubatum

H. pugillum
Muhlenbergila racemosa
Panicum capillare
Poa’ compressa”
Setaria’ Jutescens

wood Meadow - wood

b4 b4 bd
b b 4

>4

bbb b4

PP B MM

Stipa viridula
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