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ABSTRACT =
From June, 1957 until May, 1963 an investigation was made
on the growth and use on two species of browse in the Chiricahua
Mountains, The effects of range conditions on the health and trend of

the white-tailed'deer (Odocoileus virginianus couesi) herd were also

studied, |

Browse measurements were taken in five deer -cattle study
areas, Each area was composed of a fenced plot which kept cattle
out but allowed free access to deer and a control plot which was open
to both deer and cattle use,

Competition between deer and cattle for forage was not a
serious problem. Browse use by cattle was not significant except in
the lower elevations where cattle were more abundant,

Year~around deer use was found on important winter browse
plants, During the 1950's severe over-use by deer caused permanent
damage to these browse species and greatly reduced the carrying
capacity of the range. The effects of over~-use were observed in
poorly developed antler growth on yearling bucks, the presence of
undesirable plant species in stomach contents of deer, a low produc-

tivity in the deer herd, and a decline in the deer population from about

1955 to 1962,




This study was ﬁna.nceflvby"theAArlizona. Cooperative Wildlife
Research Unit and The Arizona Game and Fish Department under
Pittman-Robertson Project W-78-R (1-8), Work Plan 5, Job 6. "The’
Cooperative Wildlife Research Unit is maintained by the following
organizations: The University of Arizona, The Arizona Game and
Fish Dép‘artment, The U, S. Fish and Wildlife Service, and The Wild-
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CHAPTER 1,

" INTRODUGTION

The white~tailed deer (Odocoileus.virginianus couesi) Ropqla-
tions in Arizona are loca.t;ed. primarily in the southeastern mpunta.ing
of the state, These mountain ranges are managed for both deer and
livestock. . Prope;r_;f:a‘,‘r;ge use must be rpaintained_pr »th‘ekse a.pimg.ls can
easily deplete or‘“dvesAtro_y the habita.tvnecessalj‘y'fo: the1r own g:;owth,
reproduction, an‘d _}s‘lrlq:viva_.l'._

~To properly manage our big gamg'herds, it is necessary to
have a thpr_ough knowledge of the plagt co_mmupity.“ This,iﬁcludes a
basic understanding of what p}ants exist on our deer range_s;\how_t»h»e‘y
are affected by changes in annual rainfall and o@hgr factors of w_ea.;her;
how they are affected by use from both game animals and dome‘s‘tic
livestock and lastly how we can maini:ain the proper combination of ’
plants to avoid static non-productive situations.

There is little published information oﬁ thé production oi:
browse forage and its‘use.by :\yhite-tailec.i_ deer and cattle in Arizona,
Nichol (1938) conducted a pgn-fgeding exp_erlilmet}t'of white~tailed deer

in southern Arizona. He tested and rated the palatability of native




2
pla.nts a.nd:d.etqr’r_r‘:ined the average dgily consumption of air-dried for-
age for vvsﬁzhi._tie-tailgd deer.. v

__More:rec_en'tly, White (1957) evalugted white-tailed deer habi-
tats in .s‘outh'er_vn Ar‘izona.‘ White made _feeding-mit}ute stl_zdies'kin_thr’ee
areas, one being l@a:_:fqot Park in the Chiricahua Mount;iflg. He con-
cluded that an ovevr-pqpula.ti‘on °£. deer was ‘ipdic_.a.ted in thg Chiri_cghua N
Mountaiqs during the period Qf his study, A

_'I'he Chiricahua Mountains ha.ve:beep a co‘ntrover_s‘ial area
ever since ‘1955:when the first ant?.erle‘s_s ,white-tailed. deerlhunfi took
place in this’ mountain range. Local spgrtsmen‘s Vorganizations bitterly
opposed this ﬁunt and subsequent hunts, even though this type of har=~
vest was common practice on mule deer’in northern Arizona. Those
5portsm¢n who actually hgnted in the .Chiljicaﬁbuas were a.watr;g‘gf hiﬁg’hg )
deer numbers, but they did not realize _that browsga plants were beipg
over-used, especially by deer, ) Many people wanted to blyamve tbe cat-
tle for the reporited,daymaglg, while others were convinced that __bed‘gled
and high-lined pla.ntsrlnortjnally grew in such shapes, and some were
positive no problem even existed. |

4In 1956 a study on white-tailed deer forage relationships in
the Chiricahua Mountg.ins was formulated under the par_tiqipatio‘t‘lv of the
Cooperativeﬁ Wildlife Unit o‘f Fh,e "Uniy‘er’ :‘s‘ity of Arizona and the Arizqna

Game and Fish Department. The objectives of this study were as
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follows: (1) to determine the extent of the use of important browse by
deer and cattle in the vicinity of exclosures,  (2) to determine the -
amount of forage produced by the important browse plants, (3) to deter-
miné the plant composition and density within and adjacent to deer and
cattle exclosures, (4) to determine deer diet and condition in the vicin-~
ity of the exclosures; (5) to determine the population trend of the white-
tailed deer herds in the vicinity of the exclosures,

Field work to evaluate this problem commenced in June, 1957
and continued until May, 1963. Field work was.financed under Pittman-

Robertson Project W-78-R (1-8), Work Plan 5, Job 6.

Study Area

The Chiricahua Mountains are located in the southeastern cor-
ner of Arizona near the New Mexico border.  The range extends north
and south for approximately 40 miles and is 15 to 20 miles wide. : Ele-
vations range from 4773 feet at Portal on the east side to 9795 feet on-
Chiricahua Peak., Most of the mountain lies within the boundaries of
the Coronado National Forest which is under the jurisdiction of the U, S.
Forest Service,

One access road extends through the northern half of the moun-~
tain from the Chiricahua National Monument and Pinery Canyon on the .

west side over Onion Saddle (7750!) to Paradise and Portal on the east



side, At Onion Saddle a road continues south for about five miles to
Barfoot Park (7900') and Rustler Park (8500!), High peaks to the south
are accessible only by trails which are maintained for fire control, . .
Numerous short roads extend into all major drainages.'

The Chiricahuas are composed of four major vegetation types,
These are conifer, oak woodlé.nd, chaparral and mountain browse, and
grassland (Darrow, 1944),

The conifer forest is separated into two divisions, These are

the spruce-fir (Picea Engelmanni-Abies concolor)liand yellow pine- .

Douglas fir (Pinus ponderosa-Pseudotsuga taxifolia),. Gambel oak

(Quercus Gambelii), deer~brier (Ceanothus Fendleri),. and numerous

grasses are also abundant in this type,
Oak woodland and chaparral types are mostly interspersed,
This vegetation belt is dominated by evergreen oaks (_Q. arizonica, Q.

Emoryi and 9.. hypoleucoides), juniper (Juniperus Deppeana}; both

Chihuahua (P. Chihuahuana) and pinyon pine (P, cembroides), and sev-

eral important deer browse plants which include mountain mahogany. -

(Cercocarpus breviflorus), silk-tassel (Garrya Wrightii), and Gregg

ceanothus (Ceanothus Greggii),

1Scientific names in this thesis are from Arizona Flora, T. H.
Kearney and R. H. Peebles, University of California Press, 1951,




The grassland type occurs in the foothills and also extends
into the oak woodland. Grama grassé:s (Bouteloua spp. ) dominate this

vegetation type. Yucca (Yucca elata), creosote bush (Larrea tridenta-

ta), and mesquite (Prosopis juliflora) are abundant throughout the

grassland type.

White-tailed deer inhabit all vegeta.tj.on typeg_ in the m.ou‘nta.in.
The greatest density is found betv-veen 5300 and 7‘000‘.feet elevation i‘n. .
oak-woodland, chaparral, and mountain browse types. |

Climatic conditions in the Chiricahuas are gharagterized_by
extre‘t-ne wet and dry periods. Precipitation occurs primarily during
the summer months of July and August and mid-.-win?er ~rnont:hs of
December, January, February, and March.

Summer precipitation according to Sellers (1960) is usually
produced when‘deep layers of moist unstable air from the Gulf of
Mexico flow up the Sulphur Springs Valley and down the San Simpn '
Valley and pass over the Chiricahua Mountains. Winper rainfall devel-
ops from the Pacific Ocean, but these storms do not always extend far

[P

enough south to aifect the Chiricahuas.




'CHAPTER II

DEER-CATTLE STUDY AREAS

Five individual study areas were selected in the Chii‘icahuai
Mountains for specific studies of the vegetatiqn. The study project,
however, was not limited entirely to these areas. Study areas were
picked on a basis of acCgssibility, browse';.b'undanc;e;: an?l the pl“es.ence
of white~tailed deer and-livegtock. .Spécialfuse permits were granted
by the U; S, Forestbs'er,\'r'i'c‘é f'o;'each area Qhe;'sites were aPProveci BY
the livestock bermittéé and d..istricitv' Férest Ranger, ‘} Study_ areas wer‘ev
named after well-known landm‘a;'k‘s,i;r;. 'the Qicinity §f each area. Figure

1 shows the location of the five study areas.

Grazing Allotments

" Each study area is located on a differe;it livestock grazing
allotment which is controlled by the U. Si Fo.res:t Service, Stocking
rates on allotments folloi& standards set by the Forest Service, and
they have not been changed for many years in this>area. There are
both seasonal and yearly use allotments., Seasonal use varies friom B
five to eight months dependiﬁg on allotmex;t size and number of lli\}e-

stock units,
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Paradise and Rucker No, 1l study areas are located on yearly
grazing allotments; whereas, Rucker No, 2, Hands Pass, and the Bar-

foot study plots are on areas of only seasonal use,

Exclosure Construction

Four areas we1;e established in 155'7 to study the effects of
both deer and cattlé;\ on thé. %}.egétatioﬁ.. .'I.’hesé plots wex-‘é about six
acres in size v;/ith half of eéj;:h Aplot: fenced to ke'ei; de'éi' aﬁci cattle out
and the o‘t‘h".e;r" izalf ‘fer;c‘:'e‘.:'di s; fﬁat c;attlé wo‘u.ld;tbe' eizczladed. butdeer
would have fi'ee’:a.‘c;cé'ss“’tb 'thbe blo-ts.' A flfth biot wa.s ’a.déiéd it;l 1959
where only cA.:.at“tl;e: wéfé e-#cluded. | o |

Déefisrgbf féncés consisted of tw6 48 inch rolls of page wire
connected together (Figure 2). The top strand was suspended from 12
foot steel poles which were inserted in pipe footings set in concrete, ..
Pipe footings were three and one-half feet deep and spaced every 50.. .
feet around the rectangular exclosure. Pipe stays (3/4"-7') were in- .
serted betwgen the main pipe supports for added strength.v

Cattle~proof fencgs were constructed so that they utilized one
side of the deer -Pr.ogf fences, The other three sides consisted of a-.
four :yvirg cattle fence with seven foot steel supporting posts, The bot-

tom and top wires were smooth, . but the two .middle wires were barbed..:



' Paradise Study Area’

This s'tudy area j.s lqca.te'd on the east side of th‘e mounfa.in two
miles from the town of Paradise. Itis sit‘ua.'t‘:ed on an eastern exposure
at about 7000 feet and on a 24 percent slopve.v ‘Tl"le top soil is rela.;tAiv‘e.ly
shallow and consists primarily of decomposéd ljhyolite-yaﬁ‘d‘shale; |

‘The total fenced area is 6f 2 acr‘esvin‘smize.' Abouf one-v}‘lalf of
this area is fenced to exclude Flggr and cattle and 1t wiil bé ref‘erred.to
in this thesis as the total plot. "Ijhe ott,her’ _hglf exgludes. cattie only and
will be referred to as the -de‘?£,P1°t° Adjacgnt to ti}e c;a.ttle plot, an
area a.ccess:i.ble to b‘oth.fieer'ancrl ‘catt’;le{ wa‘skesta.vbli:‘shtiagl for chmpa',ra.tive

study, and it will be referred to as the control plot.

Line Intercept Method

In range studies it is important to know the density and com-
position of trees, shrubs, forbs and grasses in each Sttidy area. Valu-
able data will be obtained from future readings to deterfriine*ve‘getation
changes in protected and unprotected plots.

In the intercept method all plants were measured that inter=
cepted’é'étéei tape (Canfield, 1950). Grasses were measured at ground
level,and data obtained included only thé basal growth interception. -
Forbs were measured by three methods. Stém diameter was measured

on single stemmed forbs; rosette or ground creeping forbs were
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measured on basal interception; and large spreading forbs were meas-
ured by crown spread. .Over-story vegetation was measured by verti-
cal projection of the crown spread.

‘:‘Pell'-manent.: inferi:ebt transects were established in each fenced
exclosure and adjziceni—: control i)lots. ‘. Pérailel tra'nsiéc‘ts Wefé‘ spa.;:ed
at varioﬁs intervals depending ofx terrain an& sizé of exél-osure's."
Transects were marked .a.t ‘tHe Beginnir;g and en‘dvby a 36 inch painted
witness stake with affixeic.l.numll)ered metai tagé. Stafti_ng sl,i':akes'\vr}e‘re
24 incheé Ioﬁg Qith Va. w1re lobp~ fas-te.r'nla}dké,if: the téip.' T’hése‘ stakes ‘Qere
driven almost 'fluSH \&itﬁ the ;gro(und," aﬁd fhey were sr;-é,;:e.‘d}at gb-fdot
intervals. A. Lu.fk:.n 'sfeel tapé 160 fee.t‘ lloﬁg' and inarkédjiﬁ .t'en‘ths:'of“av-
foot was used‘fc;r rheasufiﬁg. | A tnv‘vo‘-bir‘lch wire hook was affé.é:hed ‘tlo ‘
the tape lbop which eésily hoc;ke‘d on to the sta;rf:ing “séakes}.'

Trahsécjt‘s Qére 200- feeltl long, and were'di;i;ded ivn‘to four lines

of 50 feet each. 2 One exception was the Paradise control pl‘o.t which had

g - +

two lines of 56 fe‘e{t per transect, ThlS Waé doﬁe to avoid running into
ano'thefv v‘egetatv:ion t;rbe;' Vegetal.t;ion‘ rvéad;ings m-ore' than 50 :fee-t .wei'e
not possible on the steel; bl;kushAy hillside‘sv; '."Even with 50-f60t tliat'isects
it was afficult to augﬁ'thé" tape in a straight line on the groﬁn’d.
Paradise was the first study é.rea, esta..bh'».sh‘ed; a.nd: fix}e t:?an-
.se'ct lines were ér;ar.ig‘édAin the fot:a.l‘ i)iot, 'a.,‘nd‘tcra"ﬁ.in .the' c.i‘eé;f):lot and

control plot. Transect lines were reduced to five in the other four
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areas, because ten lines were too close together, and over-story

plants were included on more than one transect line.

Findings on Plant Composition ’

Line intercept transects at Paradise were established and
read in August, 1957. Table 1 lists the plants 'a.nd density found in the
three plots. In fhe deér plot the amount of plant itilt:erception waé,"_ J
along 2000 feet of trahsec;t. This was b;'ejduced to 1000 feet in Ta‘l,:):le;: 1
to be compa.ra}blé‘.'Wi‘.t_'h the coverage mthe total plx;t: and control piltoi:.

Eleven different species of g}ass were ic@entiﬁed. Side: oats

grama (B. curtii)endula) was the domin:ant grass inieach plot. Apbroﬁ-
mately 40 percent of the deer plot's grass cover was. side oats grama.
Figure 3 illustrates the excellent stand of grasses at this study site.

Cpet

Agave (Agave ‘Pa.lil'neri), yucca, and bear grass (Nolina micro-

SEIE') compriéed over 70 percent of ot:her understbry plants.

Forbs were difficult to identify, especia-lAly those that wle;_xle
not éompletely developed. Unidentified species wéz;:e lumped as un—
kvnown forbs. T‘hg_most common forbs:mea.sured v@r'_ere those in the

genera Euphorbia-and Verbena and onéjs'a.ge (Salvia Lemmoni).

Overstory vegetation was primarily juniper, pinyon pine,

Arizona oak, and Emory oak. Of the _ii'hportant browse species,

mountain maho_g'a,ny’_ was the most abundant.
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Table 1. Amount of plant interception along 1000 feet of transect in
each plot at the Paradise study area in August, 1957, %

Vegetation Line Intercept Coverage in Feet .

Deer Plot™ Total Plot Control Plot ~

Grasses

Andropogon cirratus
Aristida Orcuttiana
Bouteloua curtipendula 1
Bouteloua hirsuta
Eragrostis intermedia
Liycurus phleoides
Muhlenbergia Emersleyi
Muhlenbergia longiligula
Muhlenbergia rigida . ..
Panicum Hallii
Piptochaetium fimbriatum

.
.
.
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O
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~J
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NS
.
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Total ,

Forbs and Other Understory

Agave Palmeri 3.6 8.2 16.3
Artemisia pacifica 0.0 0.3 0.0
Bahia dissecta 0.0 0.5 0.0
Bouvardia glaberrima 1.0 1.1 0.0
‘Echinocereus sp. 0.0 0.0 0.2
Eriogonum Wrightii 2.1 1.0 0.5
Euphorbia sp. 1.2 0.1 3.0
Eupatorium sp. 0.0 2.8 0.0
Mimosa sp. 0.5 0.9 0.1
Nolina microcarpa 38.0 28.6 9.6
Opuntia Englemannii 1.9 3.2 0.0
Polygala obscura 0.2 0.2 0.2
Salvia Liemmoni 0.2 0.3 0.2
Sanvitalia Aberti 0.0 0.0 0.1
Selloa glutinosa 0.7 0.4 0.0
Senecio longilobus 0.5 0.0 0.0
Trichostema arizonicum 0.1 6.4 0.5
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Table 1. (Continued)

Line Intercept Coverage in Feet

Vegetation
‘ Deer Plot Total Plot Control Plot

Verbena sp.

' _ 2.8 0.1 7.2

Yucca sp. 10.3 12,8 16.8
Unknown ferns A 0.2 0.2 0.0
Unknown forbs 2.4 3.4 4.3
Unknown mush‘rrooms 0.1 0.0 0.0
Total 65. 8 70.5 59.0

Trees and Shrubs

Cercocarpus breviflorus 41.3 67.5 58.5
Garrya Wrightii 0.6 0.4 5.8
Juniperus Deppeana 55.8 62.0 113, 7
Pinus cembroides 125.6 92.6 258. 7
Quercus arizonica 94,1 80.0 152. 2
Quercus Emoryi 40,2 81.5 0.0
Quercus hypoleucoides 0.0 9.0 0.0
Rhus trilobata 1. 0 0.0 0.0
Total - 358. 6 393.0 588.9

*Both overstory and understory plants oveﬂapped along transects;
consequently, the total of the three plant divisions will not equal the
. total transect coverage, -
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Figure 2. Deer-proof fence plot at Paradise study area. Page wire

is suspended between steel posts 50 feet apart. April,
1958.

Figure 3. Excellent stand of side oats grama in the deer plot of the
Paradise study area. April, 1958.




15

 Barfoot Study Area =

Barfoot is located on a southern exposure one-half mile east
of._-B_ax"foroﬂt Camp ’Gr‘oufnd at about 79‘00 feet. The top soil is moderately
deep. Rhyolite outcroppings rise almost 1000 feet above the study area
on _thre\ nclrth énd gast sides. Small fractured pieces of rhyolite fprm
sm};u rock .;_gude c in the dees plot.

LY

chhngs o_n Plant C'dmposition

‘Table 2 lists the plant species and density recorded on vege-

tation transects completed in September, 1957,

Six genera 'oAf gfaéses were identified at Barfoot. The most

abundant genus was Muhlenbergia. Thi's genus involved more thé,h one

species, but accurate identifications were not made because seed

S

heads were unavailable when measured.

. | o Of the forbs, false-tarragon (Artemisia dfacunculoides) had

the greatest density. In the total plot these plants were so thick that

foot travel was difficult. Other majox} forbs inclﬁjdéd fleabane |

‘s

(Eriger.on' Schiédéa’nus), mullein (Verbé.scum Thé.i)éus), lupine (Lupinus

1

sp. ),anda grpﬁpsel 1(.S‘e.'x:1.ecio Macdoﬁgalii).
= i.i?::‘,iBarfoéit was completely burri:e;d over in 1953, consequehtlsr,

ovgrstoryplantswere relatively new':a.r‘ld not con;pfetely established.

Sllverlea.foak_andArlzona oak were:t:he most abundant trees and were

present in dense patches. Young ponderosa pines were numerous in
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Table 2. Amount of plant interception along 1000 feet of transect in
each plot at Barfoot study area in September, 1957,

- Line Intercept CBvei'égé in 'AFe..et SR
- - Deer Plot-- Total Plot. -Control Plot -

Vegetation

Graﬂ.'ss‘es": S

Bromus ciliatus . 0
Blepharoneuron tricholepis 0
Eragrostis sp. 0
Koeleria cristata 0.
8
0

O 0w oMo O

Muhlenbergia spp. -1
Panicum bulbosum

(X}
Y

onwoooo:
o000 Or -
oOWVwo o oM

Total . ... 19. 6 6.8 17.1

Fb:bs and ,Othé‘i-"\Under story

o
[ IS

. il
CO0OO0OORMUNINOOOCHRJOOOWMOWMONO OB

Achillea lanulésa

Agave Parryi =~ 7
Anthericum Torreyi -
Artemisia dracunculoides
Brickellia sp.
Cacalia decomposita
Chenopodium sp.
Cirsium sp.
Cyperus sp.
Commelina dianthifolia
Delphinium andesicola
Erigeron Schiedeanus
Galium asperrimum
Gnaphalium Pringlei
Hedeoma hyssopifolium
Heliopsis parvifolia
Ipomoea costellata
Lupinus sp.

Oenothera sp.
Pteridium aquilinum
Salvia Lemmoni
Senecio Macdougalii
Silene laciniata
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Table 2, (Continued)

Végetaﬁon' Line Intercept Coverage in Feet

. Deer Plot Total Plot Control Plot

Stevia serrata 3.4 5.2 2.8
Verbascum Thapsus-- .. ... 12,4 . 4.7 0.2
Verbena sp. IR - PO ¢ I 2,2 1.8
Verbesina longifolia 1.7 1.6 1.1

Yucca sp. 0.8 0.0 . 0.0
Unknown forbs 7.7 6.9 4,1
" Total 40,2 169.1 95,9

. Trees and Shrubs
- Ceanothus Fendleri 38.2 34.4 7.6
Juniperus sp. 0.0 1.4 0.0
Pinus ponderosa 0.0 55.1 18.5
~ Quercus arizonica . .. 81.4 13,1 66.5
""Quercus hypoleucoides 84.9 188.0 276.4
Total 2045 292,06 369.0
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the total plot but were beginning to invade the control and deer plots.
Deer-brier was the only shrub species measured, and it was found in

low thickets throughout the studya,rea{ . o _;-:

Hands Pass Study Area

o Hands f’a.s:-,“{ is Tlocated on a western exposure near the éa."st-
ern boundary oftheChlrlcahua Na.tiona.i Monumer;t ;.t' about 7000 féét
elevau.ti.br;v.‘{'v_Fevn'cl;éd‘iﬁots are located onia“ 25 percent; ;L-;lope on a lit;lé-
stonerldge '_:The 501l1s shallow at th:Ls ;ite and is restricted most}y

to crevices, depressions, and washes. . ©

Findings ﬂ Plant Compo sition

Line intercept transects were established in August, 1958.
Data from these transects are presented in Table 3.

i’pté.i grasé Vdensitgr at the H;.nds Pass area was the hig_he.st
measi-urr_lc_e‘d on any study area. Side oats: grama wé.s £I;e dominant s.p‘é-
cies\z;.‘nd. .ma‘t"ive up over 50 percent of thé; ‘grass cover.

' ‘Sunflower (Helianthus petiolarius) had the highest forb cover-

i
B

age.'f In the éo_ntrol plot it was the most abundant species. Other domi-

nant understory vegetation included agave, yucca, beargrass, and -

\

prickly.-pear (Opuntia Englemannii).

Five over-story species were measured on line transects.

[
Lo —

They included mountain mahogany, silk-tassel, juniper, pinyon pine,
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Table 3. Amount of .plant interception along 1000 feet of transect in
each plot at the Hands Pass study area in August, 1958,

_ _Vegetation _ ... Line Intercept Coverage in Feet ..

Deer Plot Total Plot Control Plot

Grasses
Andropogon cirratus 0.0 0.2 0.2
Aristida sp. 7.6 2.7 0.0
Bouteloua ‘curtipendula 21.8 14,4 17.2
Eragrostis intermedia 0.2 0.0 1.0
Hilaria Belangeri 1.4 0.0 0.0
Leptochloa dubia 0.8 " 1.4 0.4
Lycurus phleoides 1.4 0.8 3.4
Muhlenbergia longiligula 1.1 5.0 2.2
Muhlenbergia monticola 0.0 0.0 6.1
Poa sp. 0.0 0.0 0.1
Sitanion Hystrix 1.5 ' 0.6 0.6
Stipa Lettermani 0.0 0.0 0.8
Unknown grasses 1.3 0.8 0.3
- . -Total . 37.1 25.9 32.3
Forbs and Other Understory

Agave Palmeri 44, 7 25.1 14,9
Aplopappas sp. 4.0 2.0 0.0
Artemisia sp. 0.4 0.4 0.1
Aster sp. 0.0 0.0 1.1
Commelina dianthifolia 0.0 0.0 0.2
Dasylirion Wheeleri 6.6 17.1 9.7
Echinocereus sp, 0.8 0.9 1.2
Eriogonum sp. 0.0 0.0 0.9
Helianthus petiolarius 10,0 12.6 101.8
Ipomoea sp. 0.0 0.0 0.2
Mentha sp. 5.2 1.4 0.0
Mirabilis longiflora 0.0 0.0 3.0
Nolina microcarpa 14.8 50.0 0.0
Opuntia Englemannii 25,2 3.4 14.0
Salvia Lemmoni 0.0 0.0 12. 8
Selloa glutinosa 0.0 0.1 2,0




Table 3. (Continued)
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Ve getatiorf

Line Intercept Coverage in Feet

Deer Plot Total Plot Control Plot
Senecio longilobus 0.0 0.4 0.0
Sphaeralcea sp. 0.1 0.0 0.6
Tradescantia pinetorum 0.0 0.0 0.4
Verbena gracilis 1.3 0.0 2.6
Yucca sp. - 15,5 20,2 28.8
Unknown ferns 0.1 0.7 0.0
Unknown forbs 0.3 1.0 2.2
Total 129.0 . 1353 196.5
Trees and Shrubs
Cercocarpus breviflorus 165. 6 1984 - 247.8
Garrya Wrightii 0.0 21,5 0.5
- Juniperus Deppeana ., 37.1 26,7 9.0
Pinus cembroides - 6.0 0.0 0.0
Quercus-arizonica 0.0 69.1 0.0
- Total 208, 7 315.7 257.3
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and Arizona oak. -Mountain mahogany had the highest density, and.
Hands Pass was the only study area where an important browse plant

dominated over -story vegetation. Figure 4 illustrates the dense,

mountain mahogany cover at Hands Pass.

 Rucker No. 1 Study Area

.. . 'Rucker No. 1 is located onéf-half mile north of the Rucker
Ranger Station on a west facing slope at an eievatib_n of almost 6200
feet. Fenced plots are on a slope of about 22 percent. This site has

shallow soil with numerous conglomerate outcroppings in each plot.

Findings on Plant Composition

r‘I'he density aﬁd composition of plants measured and idenﬁi—
fied are listed in Table 4. .

Seventeen species of grass were measufed on transecté:
This was then h%ghgst number identified in the study areas. Side oats
gramé. and bull grass (M. Emersleyi) produced thevgljeateét ground .
coveragé. (.-

'Golden-eye (Viguiera sp. ) and mint (Meﬁthé sp. ) were the

dominant forbs. Bear grass, yucca, and sotol (Dasylirion Wheeleri)

were also abundant ground cover specirés'.
Over -story vegetation was dominated by evergreen shrubs.

Sumac (Rhus choriophylla), mountain mahogany, and silk-tassel were
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Table 4. Amount of plant interception along 1000 feet of transect in
each plot at the Rucker No, 1 study area in September, 1958,

Line Intercept Coveragé in Feet

Vegetation
Deer Plot Total Plot Control Plot

Grasses =
Andropogon barbinodis 0.8 0.0 1.4
Andropogon cirratus 1.4 0.0 2,5
Aristida Orcuttiana 1.4 0.2 1.5
Bouteloua curtipendula - 9.6 19.6 6.6
Bouteloua hirsuta 0.2 0.0 1.1
Eragrostis intermedia 0.2 0.0 0.7
Heteropogon contortus 0.3 0.0 1.1
Leptochloa dubia 2.1 2.5 0.6
Lycurus phleoides 0.0 0.2 0.0
Muhlenbergia Emersleyi 4.1 3.0 7.3
Muhlenbergia longiligula 0.0 0.0 2.5
Panicum bulbosum 0.0 0.0 0.3
Panicum Hallii 1.7 1.6 0.2
Piptochaetium fimbriatum 1.7 1.1 0.0
Setaria sp. 0.1 1.2 0.2
Sitanion Hystrix 0.0 0.1 0.0
Trichachne californica 0.0 0.0 1.0

- Total 23.6 29.5 27.0

Forbs and Other Understory 3
Agave Palmeri 0.0 2.9 1.6
Bouvardia glaberrima 0.0 0.0 1.8
Brickellia californica 2.8 0.0 0.0
Commelina dianthifolia . 0.3 0.7 - 0.4 _ .
Dasylirion Wheeleri 4.7 9.9 3.2
Erysimum capitatum 0.4 0.0 0.0
Eupatorium herbaceum 0.0 0.0 0.5
Hoffmanseggia sp. 0.4 0.0 0.0
Ipomoea sp. 2.8 1.2 0.1,
Mentha sp. 7.4 10,6 1.3
Mirabilis longiflora 5.7 1.8 0.0
Nolina microcarpa 53.0 9.3 123. 4
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Table 4. (Continued)

Vegetation Line Intercept Coverage in Feet

Deer Plot Total Plot Control Plot

Opuntia sp. 0.0 0.3 4.3
Sanvitalia Aberti 0.7 0.0 1.6
Selloa glutinosa ‘0.0 0.0 0.4
Senecio longilobus 0.0 0.0 . 0.1
Sphaeralcea sp. 0.1 0.0 0.4
Trichostoma arizonicum 0.4 0.0 0.0
Verbena gracilis 4,6 0.0 1.6
Verbesina longofolia 1.0 7.1 7.6
Viguiera sp. 9.1 17.5 49.2
Yucca sp. ' 12,8 16,6 6.6
Unknown ferns 0.2 0.6 0.0
Unknown forbs 5.8 10,8 7.1
Total o ' 112.2 89.3 211.2
Trees and Shrubs
Ceanothus Greggii 1.7 0.0 0.0
Cercocarpus breviflorus 96.1 82.8 90,1
Garrya Wrightii - 156.8 49.4 17.0
Juniperus Deppeana 66,9 - 14,0 22.0
Pinus cembroides _ 10.5 23,7 17.8
Quercus arizonica ' 55,4 0.0 110,9
Rhus choriophylla . o 139.4 .. 136,0

Total 526.8  305.9. 296. 6
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the dominant shrubs. Juniper, .pinyon pine, and Arizona oak were:the

important trees at this site.

Rucker .I\E.__Z_Studz Area - - - e e

. Rucker No. 2 is located two miles north of Rucker No. 1 on
a north fa.éing exposure at an elevation of about 6200 feet. Soil dejpth is

moderate, and rhyolite outcroppings are scattered throughout the site.

Findings on Plant Compbsition

Transects were established in Augﬁst, 1959. Data frorﬁ’
these transects are given in Table 5.

Total grass density was similar in each plot. Side oats
grama and blue grama (B. gracilis) were the dominant species.

Morning glory (Ipomoea sp. ) was the dominant forb species.
Extensive areas were covered by this plant, and many forbs and
grasses were completely entwined.

‘Mountain mahoga;ny, Arizona oak, Erhory oak, and Apache

plume (Fallugia paradoxa) were the only over -story plants measured.
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Table 5. Amount of plant interception along 1000 feet of transect in
each plot at the Rucker No, 2 study area in August, 1959,

—eee

Line Intercept Coverage in Feet._
Deer Plot Control Plot

Vegetation

Grasses

Andropogon cirratus
Aristida Orcuttiana
Bouteloua curtipendula 1
Bouteloua gracilis
Bouteloua radicosa
Bromus sp.

‘Eragrostis intermedia
Lycurus phleoides
Muhlenbergia Emersleyi
Muhlenbergia monticola
Setaria lutescens
Sitanion Hystrix
Unknown grasses
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Total : 25.1 : 27.8
Forbs and Other Understory

Aplopappus sp.
Artemisia pacifica
Boerhaavia purpurascens
Bouvardia glaberrima
Brickellia californica
Chenopodium sp.
Cyperus sp.
Eriogonum Wrightii
Gnaphalium sp.
Ipomoea sp.
Mammillaria sp.
Mirabilis longiflora
Nolina microcarpa
Opuntia sp.
Pectis filipes
Portulaca coronata
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Table 5. (Continued)

Line Intercept Coverage in Feet

Vegetation
. Deer Plot .- - Control Plot
Sanvitalia aberti 0.2 0.0
Tribulus terrestris 0.0 0.4 -
Yucca sp. 14. 8 13.8
Unknown ferns L - 0.1 0.8
Unknown forbs 18.2 39,1
Total 33.1 53.7
- Trees and Shrubs: -+ - . R R
Cercocarpus breviflorus 69.4 - 54,3
Fallugia paradoxa 5.3 0.0
. Quercus arizonica - 35.8 . 53.4
Quercus Emoryi 41.0 11.7

Total | 151.5 119.4




CHAPTER 11,

BROWSE PRODUGTION AND UTILIZATION

_ Knowledge of range forage conditions is of major importance
in livestock and big game management, The survival of our big game.
herds and the production of healthy animals are largely dependent up-
on the quantity and quality of the forage produced, Failure to keep -
the herds within the carrying capacity of the range will result in per-.
manent damage to the veéetation upon which the animals must depend.
The necessary information to avoid this can be obtained by measuring

the growth and use of key browse plants,

Measuring Techniques

. One key browse species was selected in each study area for
measurements of growth and use, Enough browse plants were pres=-
ent in all plots to give adequate measurements, Mountain mahogany
was the key plant at Paradise, Hands Pass, Rucker No. 1, and Rucker
No. 2 study areas, At Barfoot the key plant was deer ~brier,

‘Dasmann (1951) describes the visual estimate and twig mea-
surement method for determining use of browse plants, The visual
method is an estimate of the total annual growth of the plant that has

21
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been eaten. In the twig measurement method, measurements on
marked twigs are méde after growth is completed and before new
growth begins to be used.

Thé_ twig measurement methdd was used on this study because
it was cons»id‘ered the most reliable for determining browse u‘se.

Browse} plants for growth and use measurements were selec-
ted from 200 foot-line-intercept-transects already established in
study areas. The nearest mountaip mahogany to gach.SOQfoot stake
was selected if it contained eight or more twigs of current growth one-
half inch or longer. and growth was no mo‘r.e tﬁan four feet frbm;iﬁé
ground, Five plants were marked on each transect and 25 in each
deer plot and control plpt.

Deer-brier 'w(a.ls selected by two m.ethods. in 1958 the nearest
plant to the transect stake was marked, but from 1959 to 1963 the
largest plant within 20 feet was marked.

Red, yellow, blue, and green plastic quail and pigeon leg
bands were used as markers for locating and identifying individual
twigs (Figure 5). Four consecutively numbered bands were attached
to branches of.each i)lant. Whenever possible tagged branches were
spaced on north, east, south, and west sﬁdes at various heights but
within four feet. Twig productigp ax_b_ov}c'a f_oux_' _f?,?t was considered

largely unavailable to white-tailed deer.




29

Figure 4. Fence line at Hands Pass study area. Mountain mahogany
is the dominant plant. Juniper and oak are present in the
washes.

Figure 5. Numbered quail band attached to mountain mahogany
branch. Thumb points to one utilized twig. February,
1958.



30
Eight twigs, two at each plastic band, were randomly picked

on each plant fér méaéﬁferhénts. Tw1gs were marked with an oil base
pa;int"which was apélied by a gléss-:éye:‘drOfipe&. Red, o‘ra‘nge; and
green péﬁinté wei:e used,’ but'ai different gi)lor designated each year.
Paint rings were a.pi:lied to growth scars on rhoutltain mahbgany to
iden.ﬁfy\ and p;z;ioéefly‘ 'mea'.“sur’e the- t\'&ié's.-- No éi'stir‘l.c':‘tzgroix}tﬁ scars
were found on deer-brier, | but i)aint: Was'épplied where new ‘grd‘wth
apfaeé.red to biiéinaite. This was ‘determ'inzét‘iv by twig color, néw
thorns, and leaf grox.'vth;

‘_ Twig"'s: were rheaéii_féd with an enginéex::"s tai)e marked in
tenthé and hundredths of awfbot.  Measurements were made to the
nearest huﬁ-'clliz'-éd'th from paint marks to terminal ‘b'u'd's.' —

" Growth rate a.n‘d"ptiamrio'd; of;:gro';rv‘t‘h on mountain mahogany and
deer -brier-‘weré r.x;éa.sﬁréd{in each deer plot, total plot, and control
plot, After the first t\;v'c;‘y‘e‘ars the total i)lbt teasurements were dis-
coﬁtzi.n‘d.é;c‘i—be';:ails‘ta protectedplant growth laggéa behlnd pllAa:nt's'tha'.t
were stlmulated byuse. ) |

\'Wixité:i"-’séring:ilsé‘itﬁéaﬁs‘ur.é‘tnehts' were made at various inter-
vailsi from October to May, e.alc.':‘hl yéaf from 1957 to 1963 in cattle and
control plots. From 1958 to .1963_- twi_gs» ,not_.utivl‘i,zed during the winter-

spring period were measured in the fall to determine summer use on

old gr owth..
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" In October; 1960 new twig.growth was clipped from. 50 moun-
‘tain mahogany plants‘over one foot-tall ‘at the Paradise study area:to
determine production. -Twenty-five plants’ were sampled in both the
total plot and deer plot.” Plants'were divided into size classes, one to
‘four feet, four to six feet, and over six feet. ‘The number selected in
‘each category was determined by a.ratio of the number of plants in
each size class gréwing in the plots. "New twigs longer than one-half
inch were clipped from the plants below a height of four feet. Clipped.
twigs were weighed when green and reweighed when dry to determine
‘moisture content,” A random sample of 100 clipped twigs was mea-
‘sured from ‘each plant for average twig length. :

' - Photo points were also established in each study area to mea-
sure plant recovery and changes in vegetation density. ' -

't + Accumulative rainfall gauges and maximum-minimum ther-
‘mometers were stationed at Paradise, Hands Pass, Rucker No. 1,
‘and Barfoot to determine the influence of rainfall and temperature on
browse production. Rainfall‘ gauges ;onsisted of one gallon jugs with
Colemén funnels stoppered inkbpet-lingsr(.Hu’ngerford, 1957). About

100cc of kerosene were added to jugs to reduce the evaporative rate.

Browse Plant Phenology

Mountain mahogany species in the Chiricahuas is an ever-

green shrub. but occasionally appears-tree-like. In the spring new
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leaves may appear in February but normally not until March., Leaves

are simple and toothed and are Ausually in clusters, Undeér favorable
conditions twig elongation also begins in March., Blooming frequently

occurs after the summer rains begin in July but may not appear until

September, ‘Floweis are not showy,"but the seeds or achenes have
long tails and are quite. c':Ao‘nspicuous.

PR -

Dee_:ri-brier’is a small shrub .that is usually ‘conéidered‘decid-
uous (McKeéh}- :1956.a'nd Dayton, 1937), During mild winters, however,
green leaves may rérriain throughout the winter, -Leaves are simple,

alternate, anci h:ave.th‘ree ribs, New twigs are green in color, and

the growing tip is soft. When growth stops the growing tip hardens

into a sha.r'pr_ spirie. _The main twié'has many sh_orti side leaders that
are also tipped:with spines, Blooming occurs in the spring, usually
in April and Méy. Flowers appear in white clusters on the tips of

twigs and ax{é ‘ra.ther” showy. ; Seed pods have three cells with one nut-

let in each, . e L z

Weather Records

Par'tli;a'lmly complete Weather records w:ére_,obt»aiqu in 1959 at
four study.a»fef_as“.' Weather records for other years collected periodi-
calljr were inc'oﬁ'aplete. Table 6 cbompar'és femperatur es and rainfall

records for 1959. Readings were made on different days each month

and do not constitute actual monthly or annual totals,



Table 6. Comparison of temperatures and precipitation at four study areas in the Chiricahua
Mountains in 1959, ' ‘

Barfoot (7900%) Paradise (7000!) Hands Pass (7000%) | Rucker 1 (6200%) -
« Temp (°F) |Rainfall Temp (°F) Rainfall: Temp (°F)|Rainfall: | Temp (OF) Rainfall
Month V Max Min Inchés ‘ Max Min ’Inches 5‘; Max Min | Inches iMax;: Min Iﬁ;heé’;
g 66. 14 1,05 71 19 0.03 66 18 o0.02° | 70 22" 0,00
F : Nbﬁreag 72 22 2.58 57 24 7 1,37 68 - 22 1.99
M 64 18 1.4l 71 22 0. 48 66 22  0:42 | 74 22 0.08
A 75 22 0.27 86 30 . 0.45 78 28  0.08 | 8 32 0.60
M 83, 26 0.00 91 34 . T 86 32 0.00 | 96 37 T
3 90" = 0.29 96 45 T 93 42, 0.29 | 98 44 0.36:
J 90" 49 6,60 98 57  1.70 94 54 3,67 | .96 53 5,49
A  Notread 95 55 7. 41 ' Not read | 94 56 719
s 86 40 14.73% | 94 54 4,32 90 50  14,73% | 92 54  3.52°
o 77 32 0,50 89 41  0.30 8 38 031 | 8 41  0.08
N 78" 28 5,20 88 30 3,09 80 25 3,78 | 87 . 260 2.71
D 78 25 0. 06 78 26 T 78 26 T 68 34 0. 23
Total Rainfall = 30,11 24,67 -

120036

*Gauge overflowed--incomplete measurement.

22,25

123
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Barfoot had the lowest yearly mean temperature and Rucker -
No, 1 the highest. -Both'areas consistently maintained the highest and
‘lowest mean temperatures from 1958 to 1962, * The coldest tempera-
‘ture was recorded in the winter of 1961-62 when it was a minus four
‘degrees at Barfoot and Hands Pass, ' This was the first time tempera-
‘tures dropped below zero, and they rarely went below 10°F in the -
winter. L A S
-Paradise and Rucker were the only study aréas to record
‘temperatures over 100°F. A 104°F was the highest temperature
recorded and it was registered/ at Rucker No 1 in either July or
August, 1958, Summer fémperétﬁ;és atBarfootnever exceeded 90°F,
At Hands Pass summer temperatures seldom went above 95°F, .
.t Precipitation at Barfoot averaged about 25 inches a year;
whereas, Paradise, Hands Pass, and Rucker No.:l averaged around-
20 inches. Barfoot is about 1000 feet higher than the other study
areas and located in ponderosa pine; consequently, it receives more
summer and winter moisture. During the winter the road to Barfoot
was snowed-in from one to three months, '
~ The highest rainfall was measured during the summer thun-
derstorms. Thunderstorms occur almost every afternoon, but are
‘usually of short duration over small areas. Occasionally cloudbursts

develop, and flash floods may disrupt road travel in the mountain,
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Almost half of the rain falls in July and August. Table 7 com-
pares the July-August and annial rainfall measured at two official

_weather stations in the Chiricahuas, The Painted Canyon.and.

Chiricahua National.Monument ?sta.tionsva.r‘éfa'.b'out;.ten'.miles»a'pé.rt.

' Since 1960 Painted Canyon on the east side of the mounfain has-had

more rainfall than the National Monument on the west side. However,
the 20 year average annual rainfall was 18, 63 inches on the Monument,
and the 43 year average at.Painted Canyon was 18. 80 inches (Sellers,

1960).

" Bi'owse Planf érowth and Préduction

Browse growth is controlled primarily by temperature and

precipitation., When winter and spring moisture is adequate, growth of
browse plants begins as soon as air and soil temperatures rise, Dur-
ing the winter dormancy period the monthly mean air temperatures at
study areas were about 40-50°F, but during the growing season they
were between 60-75°F,
Table 8 compares seasonal rainfall data from the Chiricahua

National Monument with mahogany growth at Hands Pass. Hands Pass
data was used for comparison, because it is only four miles east of the
Monument,

- Mountain mahogany production at Hands Pass from 1958 to

1962 was similar to that of other study areas where mahogany was the
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Table 7. 'Cor:n;'p;é.r‘igt.)nns of ramfall reélbr&s Be‘t'Wéﬁétvi‘twlo official Unif:éd

States Weather Bureau stations in the Chiricahuas.

e

~ Painted Canyon Chiricahua National Monument

Year - Precipitation Precipitation
- July-Aug. . - ‘Annual - = July-Aug. - " Annual

1957 © -~ 11.63 - - 22.85. 15,84 26,16
1958 - - -9,93 - - 22089 " 9,40 24,34
1959 14,39 'Incomplete - 13,39 - = 19,77
1960 G014 T 019,490 U 457 - 14,82
1961 8.88 i 122,577 Y838 " - 17,78
1962 10032 < -TU2B061 0 5,18 " 14,56
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‘key plant. The only exception was the year of lowest growth. Pro-
duction at Hands' Pé.ss -'iril 1959 and 1960 was almost identical, and both

were years of low growth. For other mahogany areas 1960 was the

lowest year. oo

Yeéxfg vofj poc_;r \ growth were years ‘with reduced Wint'e"i;A;sp.l;ihg
or summer -fall précipitation, The Monument in 1959 had bel°w-
normal winter-spring rainfall, but summer rains were above normal;
however, browse growth at Hands Pass still declined. The conditions
‘were reversed in 1960, but the results were the same.

Mahogany growth in 1959 was an exception to the normal
spring and summer growth pattern. Extremely low winter-spring
rainfall in the mountain delayed growth until June and July. Fortu-
nately summer rains were above normal, and plants grew rapidly in
July and August which compensated for the earlier poor spring growth.

Heavy growth occurred in 1958 and 1962 at mahogany study
areas. In 1958 early spring growth began in March, reached its peak
rate in May, declined in June, but resumed in July, and peaked again
in August. Growth did not terminate until the first week of October.
Long growing seasons, such as 1958, follow if there is high rainfall
in the spring and summer months.

Summer precipitation is considered important for good growth

of mahogany. When summer rains begin in July there are at least

three growing months remaining. Spring growth is usually restricted
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Table 8. Cofnj;afi's’oh 6f gsé.é;sonal‘ réinfalll data from the UChiri‘.cahua
' ‘National Monument with the annual mountain mahogany pro-

duction at Hands Pass,

AR

' 'Precipitation (Inches)

Browse Production

Yea,;: ) . RN B o T P
Winter -Spring Summer-Fall Lineal Inches
Oc;t.'__to'May . . June to Sept. B (400 Twigs)
1957-58 11,77 - S e 14485 .968.9
1958-59 3.2 o 14014 820, 5.
1959-60 8.51 S 6.99 - 820,7 ...~
1960-61 - 5,55 ‘ . 10,51 °926.5~
1961-62 9.98 . 1,26 Cot1179.3
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to two months, because little growth occurs during the hot, dry months

of May and June,

Deer -brier at Ba..rfoot'c.flid not fbilowy the ’same genex"al‘pé;ttern
of growth described for mahogany. Growth of deer -brier begins later
and ends soo:ner. There ai.éc; v'ap'p;a‘ars to bt-ai no definite lag in growth
during May alnd June whi::h is c.o'mmon with mahog;.ny.

The lowest growth of deer-brier was measured in 1961 and
not 1960 when precipitation declined. Precipitation in the spring of
1961 was below normal at Béffoot, but sun—.zmuexj ra;ins bega_n in June
and were above normal, and yet browse growth still declined. Sum-
mer rains may ‘not be able to overcome the spring deficit because of
the shorter growing season at Barfoot..

Winters of 1958 to 1961 were comparatively mild and the die-
back on deer.-bxlier was light, In the winter of 1961-62, however,
temperaturbe:’s dropped below ie:o and fhé cvlie.-}b?,ck was severé._. Sub-
sequent growth in 1962':wa.s so pilénorhenal fhat it surpas séd any prévi-
ous year,

A summary of total growfh measured m each study éréa_jis‘

included in Table 9,

Browse Plant Recovery

Total plots ha\'re‘provided a visual record of the recovery of

protected plants. Plant recovery was"fno_ticeable after only one



Table 9. Summary of browse growth and use data from deer-cattle study areas.

Study Area Year Growth - Avg., Growth Avg. Use Use Percent
o I Lineal Inches Per Twig  Per Twig Lineal Inches Used
Mountain Mahogany ‘e ’
Paradise :
Deer Plot 1957-58 283, 1 2.8 1.9 192.0 67. 8
(Deer use only) 1958-59 484, 3 2.4 0.8 168.5 32.7
1959-60 384, 7 1.9 1.0 199.7 51,9
1960-61 344, 4 1.7 0.7 147, 7 42,8
1961-62 538.7 2,7 1.1 220, 0 40. 8
1962-63 492, 9 2.5 0.8 167, 2 33.9
Control Plot 1957-58 262. 0 2.6 1.6 158, 1 60. 3
(Deer -cattle use) 1958-59 569. 6 2,8 0.7 144, 3 25.3
1959-60 459. 4 2.3 1.1 228. 7 49. 8
1960-61 394, 2 2,0 0.4 71.5 18.1
1961-62 506. 0 2.5 1.1 225.1 44:5
1962-63 638. 5 3.2 0.8 153; 8 241
Hands Pass
Deer Plot 1958-59 481.0 2.4 1.1 215, 8 44,9
(Deer use only) 1959-60 388.3 1.9 0.6 124, 2 32.0
1960-61 409. 3 2.0 0.8 160, 4 38.2
1961-62 464, 6 2.8 0.7 136, 7 29. 4
1962-63 563.5 2.8 0.4 75. 4 13.4

0%



Table 9. (Continued)

Study Area Year ‘Growth Avg. Gro?vth Avg. Use Use Percent
Lineal Inches Per Twig Per Twig Lineal Inches -~ Used -
- Control Plot 1958-59 487.9 2.4 1.0 211.2 43.3
(Deer -cattle use) 1959-60 432, 2 2.2 0.5 98. 6 22.8
1960-61 411.4 2.1 0.8 163, 6 39.7
1961-62 461, 9 2.3 0,6 122, 9 26,6
3.1 0.2 50, 6 8.2

1962-63 615, 8

Rucker No. 1

Deer Plot 1958-59 611, 6 3.0 1.2 243,1 39,7
(Deer use only) 1959-60 591.5 3.0 1.2 233.8 39.5
1960-61 459.1 2.3 1.2 236.8 51,6
1961-62  448.5 2,2 12 237.7  53.0
1962-63 636.0 3.2 1.5 308, 6 48, 4
Control Plot 1958-59 795. 7 3.9 1.8 357.0 44,9
' (Deer -cattle use) 1959-60 654. 1 3.3 1.1 211,3 32,3
1960-61 424, 6 2.1 1.2 246, 8 55. 8
1961-62 476, 2 2.4 1.6 324, 8 68. 2
3.4 1.5

SREERENES AT 1962-63 683. 2 295. 8 43.3

|87



Table 9. (Continued)

Study Area Year - Growth Avg. Growth  Avg. Use Use Percent
e : Lineal Inches Per Twig Per Twig Lineal Inches ~ Used -
Rucker No. 2 -
Deer Plot ~ 1959-60 604, 6 3.0 0.6 111, 6 18, 4
(Deer use only)  1960-61 516, 0 2.6 1.3 255, 5 49.5
1961-62 610. 2 3.0 0.8 150, 0 24, 6
1962-63 567.4 2.8 1.5 308.4 54,4
Control Plot 1959-60 642, 4 3.2 1.1 214. 4 33,4
(Deer-cattle use) .1960-61 . 583.6 2.9 1.1 .. 214, 6. . . 36,8
1961-62 600. 3 3.0 0.9 183.4 30. 6
1962-63 590. 8 2.9 1.7 339.4 57. 4
Deer -brier
Barfoot
Deer Plot 1958-59 432, 6 2.2 1.2 243, 4 56. 3
(Deer use only) 1959-60 342, 6 1.7 0.5 96. 4 28.1
1960-61 343,1 1.7 0.3 58.9 17,2
1961-62 307.1 1.5 0.2 43,1 14.3
1962-63 593, 3 3.0 0.6 129, 8 21.9

(4%



Table 9. (Continued)

Growth Avg, Growth Avg, Use Use Percent.
Study Area Year Lineal Inches lger Twig Pef Twig Lineal Inches = Used
Control Plot 1958-59 399, 2 2.0 1.3 250, 3 62.7
(Deer-cattle use) 1959-60 347, 6 1.7 0.7 138.5 . 39.8
) 1960-61 327. 6 1.6 0.5 96.2 29,4
1961-62 260, 2 1.3 0.5 108, 4 . 44,7
1962-63 771. 4 3.9 1.1 223.0 28.9

1%%
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growing season. Even browse plants that appeared dead and decadent
before the fences were constructed recovered rapidly.

Figure 6 illustrates recovery and change in growth form of a
mountain mahogany in the Paradise total plot. This growth form is
typical of small mahogany plants four to five feet tall. that have not
been utilized for five years. Recovery also took place on large browse
plants that were high-lined and severvely' hed‘ged. Growth after five
years of protection has almost erased all signs of past over-use.

Mountain mahogany and silk-tassel‘ seedlings were uncommon
at study areas. Because of c;ontinuous heavy use, ) older browse plants

actually looked like seedlings. Under full protection these plants re-

covered rapidly.

Clipping Analysis at Paradise Study Area

A direct comparison of mountain mahogany growth is diffi-
cult because of differences in the number of plants in each size class
in the two plots sampled. In this analysis more plants over six bfeet
were clipped in the deer plot than in the total plot (Table 10).

Browse growth in the total plot where both deer and livestock
were excluded was considerably more than twice that in the deer plot
where only cattle were excluded, Plants were protecj:e:(i. fr_om“u‘vs’e‘i‘n
the total plot from'1~957 to 1960; whereas, the deer plot was subject to

only deer use during the same period,




Figure 6.

Mountain mahogany recovery and growth after five years

of protection in the Paradise total plot. Photos taken in
1958, 1960 and 1962.

45
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Table 10, . Comparison of length and moisture content of mountain
mahogany twigs from plants of various sizes in the
- Paradise. study area in October, .1960. :

Plot i Size  Number  Twigs Avg Twig . Percent .
°t ©" " 'Class Plants Clipped Length* Moisture Content
Deer 11-4! 7 627 1.58 in 55.0
(Deer ~cattle’ - : »
use) 4t-6¢ 4 605 1.78 in 46.5
over 6! 14 1353 2.13 in 45,5
. Totals 25 . 2585 Average: 47.7 .
Total - . 1%-4' .11 : ..3943 2.294in ..  45.5
(No use)
4'-6' 4 . 763 - .2.494in .. 45.9
- over 6 . 10 . 1735 - 2,91in . . 50.8
Totals 25 ' 6441  ‘Average: 47.5

*Figures derived from measurmg a sample of the total tw1gs chpped
from each plant.

-------
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The moisture content of clipped twigs was approximately 47.5
percent in both plots. The percent of moisture decreased with plant
height in the deer plot but 1ncreased w1th plant he1ght in the total plot
o In both plots the average tw:.g length was dlrectly proportlonal
to plant helght Average tw1g length in each size class was also longer
on protected plants‘ than unprotected ones.

A kFurther consideration of the data presents a revealing insight
into the carry-ing capacity of this ar ea. An esﬁ.nnate ofzthetota.l grthh
of broxx;v‘sew‘as Vcomputed bj multiplying the number of m;a»ho'gan}'r plants
in the deer plot by the mean air- -dry welght per cllpped plant Thus, a
tota.l of 10,6 pounds of forage was avallable to deer on 3.2 acres oru
3, 3 pounds per acr.e. These figures do not include plants ‘les:s than
one ’foot tall, but such plantsvwo‘uld ha.ve: adde'd .little to the 'estirnated
forage available. | |

| V‘In‘the deer plo‘t ~J'.t would tak:e”about 29 mahogany plants of ran-
dom sizes to produce one pound of green forage but only seven plants
in the total plot, In terms of dry weight nearly 56 plants are needed to
produce one pound in the deer plot. A mature white-tailed deer needs
about two pounds of air-dried forage a day (Nichol, 1938 and French et
al., 1955); Thus, if one deer eats only mahogany,. it would consume
the available forage from about 112 plants in a 24 hour period, Deer
naturally feed on a variety of plants, but these data show the amount of

forage available on mahogany for deer at Paradise.
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. Browse Utilization ' -

Aceordlog to Welch (1966), r;vhlte-talied deer rn the Chlrlca-
huas do not exh1b1t a true seasonal m1grat10n. Seasonal‘movements do
occur, but they are inﬂuenced primarily by food,- water, temperature,
aod breeding activity. Range ose b}t c}eer then is consAidered_ yrear
arorrnd in each vegetation type. -

Use of browse is atmost .entirely by deer and live,stock,' al-

' t}rough there is sonae use by rodents ‘a‘nd‘rabbits during the v‘/inter.v
The density of these animale it‘xﬂuenc‘es the quantity of browse coo-
sumed, but the degree ‘of use depends largely on growth palatablhty
and ava1lab111ty‘of browse as well as other forage species. In the
winter there are only a few foods ava11ab1e to help offset use of
browse. | Mast and winter annuals provide s.u.pple_mentargr fooo, but

they are temporary and not dependable every year.

- Winter-Spring Use

October to May is considered the winter-spring period of -
browse use by deer., Browse growth stops in October, and new twigs
are marked for use measurements, May is an arbitrary ending peri-
od, but it is usually the start of the dry season when growth and use

decline,
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Paradise study area. Paradise was the first study area es-

tablished,and winter-spring use measurements on mountain mahogany
were made from 1957 to 1963 (Tabl'ei9).

On 200 twigsbrynarked there was a use of over 60 percent in
1957-58 in the deeri plot (deer ﬁge only) and control plot (deer-cattle
use)., The sample was increased to 400 the folléwing &ear, but total
use in 1957-58 was surpassed only in 1959-60 va‘.n‘d 1961-62. After
1957-58, use fluctuated between 25 and 50 percent in the two plots.

Except for the year _1961-62, use in the degr plot exceeded
the use in the control plot every year. Cattle were never seen witvl.lin
one-quarter mile of the confrol plot, although three cattle droppings
were counted on deer péllet.group tfa.nseclts 1n 1958, one in 1962, and
two in 1963, Browsing on mahogany By cattle lw'as considered light and
insignificant in this area. The majority of the cattle on this allotment
were observed in the lower elevations.where food and water were more
accessible.

The higher deer use in the deer plot is probably due to vegeta-
tion differences and the cattle-proof fence. More mahogany plants
were present in the deer plot than in the control plot. This; may at-
tract deer, and the fence may tend to hold them longer.

- AFigure 7 illustrates the tight hedging and.‘slp(‘)’w recovery on
mahogany w‘tn':.i.cAh:wa'g.s commonthroughoutmuch of the mounta1n Th-ls

is a typical plant in the three to four foot size class which is completely



Figure 7.

A mountain mahogany plant in Paradise deer plot illus-
trates the slow recovery from tight hedging in 1958 (top

photo) to the appearance of basal growth and less hedging
in 1961 and 1963.

50
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available to deer. Severe use of this size class evidently occurred
prior to the start of measurements in 1957, because numerous plants
were already dead or dying. Some of those plants still partially alive
were Killed during this study.

A distinct browse line or high-lining on larger browse such
as mahogany and silk-tassel was also characteristic of range condi-
tions (Figures 8 and 9). Recovery of these plants has been gradual, but

more basal growth was present in 1963 than in previous years.

Hands Pass study area. In 1958-59 measurements on mahog-
any were begun at Hands Pass. Measurements from this year were
the highest total use in the deer and control plots. Since 1958-59
there has been a decline of lineal use in the plots. In 1962-63 use
dropped sharply and was almost negligible in the control plot. During
this period only 70 of the 400 marked twigs were eaten.

Hands Pass was the only study area where a relationship be-
tween amount of lineal use and number of deer pellet groups seemed
to exist. Whenever a decline or increase in browse use was measured,
the number of deer pellet groups indicated a change in the number of
deer in the area.

Lineal use by deer in the deer plot was slightly higher than
deer and cattle use in the control plot every year except 1960-61. In

1960-61 the difference in measured use between the two plots was



Figure 8.

Figure 9.
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A typical high-lined silk-tassel plant on the east side of
the mountain with little basal growth available for deer.
April, 1959,

A dense stand of mountain mahogany at Hands Pass study
area are high-lined and severely hedged. Most of the
plant growth is out of the reach of deer. April, 1959.
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about three inches, Occasionally cattle were observed near the study
area but never right in the control plot. One or two cattle droppings,
‘however, were recorded in this plot every year. - Even so, use of ma-

“hogany by cattle'was judged to be light in this area.

:Rucker No. 1 study area, Total lineal winter-spring use on
“mahogany was consisfently higher at Rucker No. 1l than at Hands Pass
.or in the Paradise study areas. Only use in'1962-63 at Rucker No, 2
surpassed the use in this area ' (Table 9); = . .
From 1959 toi1963 there has been a gradual increase in lineal
“use, but a decrease in deer pellet groups (Table 13). 'Except for
Hands Pass, pellet group counts at study areas have not indicated a
change in browse use,
In 1958-59 and 1961-62 winter -spring use in the control plot-
“was about 100 inches more each year than in the deer plot, The dif-
ference in use between the plots was significant at the 95 percent con-
fidence level in 1958-59 and at the 99.5 percent level in 1961-62, - The
significant increase in twig use was considered to be by cattle rather
than deer.
Cattle were observed in the control plot on several occasions
actually eating mahogany twig growth, Cattle tracks, droppings, and
bedding grounds were frequently found at the plot. A cattle feeding

trough was located near the study area which kept the cattle in the
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vicinity of the plots, -Cattle, however, were not always at the site;
This study area is located on an allotment where cattle graze all year,

but it is divided into pastures and cattle are moved occasionally from

PR I R .
o el A

one pasture to another,

" Rucker ;I:I;t_)‘;' 'E_‘M_aig?_{. Four years of use data were ob-
tained at Rucker No. 2 study area, The first use measurements were
made during the 1959-60 winter-spring period, . = . .=

Use on marked plants in the deer plot has fluctuated every
year. A total of 111. 6 lineal inches of twigs from these plants were. .
eaten in 1959-60 which was the lowest recorded; The highest use was
measurea in 1962-63 when 308,4 inches were eaten by deer, -

In the control plot deer and cattle use averaged slightly more
than 200 lineal inches for three 'years, but then in 1962-63 it increased
to 339, 4 inches.

Use in the control plot was:highé‘r than in the deer plot every
year except in 1960-61; The difference in use between the plots was
significant at the 99,5 percent level in 1959-60 and 1962-63, and at the
97.5 percent level in 1961-62, Cattle were believed to be responsible =
for the significant difference in use rather than deer,

Cattle were frequently observed feeding on mahogany plants

in the control plot. Some of these plants near cattle bedding grounds

showed signs of heavy use. Fortunately cattle were not on the area the
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year around.: This study area is located on an allotment with eight
months cattle use from November to July., ' -

3

Barfoot study area. The highest use on deer-brier was mea-

sured in 1958-59. Deer and cattle use in 1958-59 and in subsequent
yearé was considered light in this ‘study area, Little use was found on
f)lants two to three feet tall. Smaller plants, however, were hea.vﬂy

eaten mostly by cottontail rabbits (Sylvilagus floridanus). Accurate

Vsepé,rvation of deer, cattle, and cottontail use was not reliable.
.~ - Whenever possible large plants were selected for measuring
in 1959 to reduce the rabbit use, and in 1959-60 lineal use declined .
over 50 percent. - Pellet group counts the same year indicate a decline
in deer numbers which may have had some effect on total use,’al- -
though most of it was considered to be less rabbit use.

White (1957) on a feeding minute study recorded about 94 !
minutes of deer use at Barfoot on deer~brier between July and
December, 1955 which was:the highest browse use recorded by :him
in this area.  He also reported that the plants were badly hedged and
under present browsing pressure they would be eliminated or rendered
useless. ..

Heavy use was evident on this species prior to the start of

this study. However, the deer population in this area evidently was

already beginning to decline and use of deer-brier likewise declined.
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- Dayton (1931), and Kearney and Peebles (1951) rate deer-

brier as good browse for deer and cattle, My observations indicate
that it is generally poox deer “f‘orage; ) espec:.allym tlAi‘éﬂ ﬁyiptgr when the
‘spines have hardened. >Dé.er ﬁsé is pr‘obab)i;' ‘r;it;r.e coﬁf:{ned to the s.;im-
-'mei'.'growing season when new twig‘s and spines. are soft and more
palata.l;le. It aLpp'era‘.rsl logiéi;:):l rthat deéx; LWere f:'é)nl“ced to j’conts'.th.rne. tl;is
species because of high dee£ 'numbéx;sYa;nd a siio.r‘ta,ge c;f' p,referr’vec-l :

fbods.’ o

Summer Use '~ .~ .

It is impossible to measure summer browse use accurately,
bgcause plants are continually adding new growth. Summer use in -
thls study ;refers tc; use mea.'spred on taéged tw1gs not iitili%ed in.fhé
\yinter~sp?ing ‘pe'riodf |

4 ﬁsg at ‘Pai;é.flise,- H'ands Pass, and Rucker No‘.v 1>f1uct\‘1a't’ed
from year to yeaf‘;vi;hout ‘any definite.trend (Té.ble 11);‘ Stﬁdy ;£§as
‘averaged approximately 35 to 40 lineal inches of use in the summer,
A}though the mea_.surend use is;not high, ‘it is consfldered'importafnt.

Old twig growt‘h- i§ ﬁndoubtc%ély less Pa;latable than new grov;rth v{zh:ich
is normally av'.':\ila,.l‘)lielvfrq.rnjl\/[‘ay to choi)er. béer appé.rently céﬁggme
olcil érowth in the. p;'o'cess -of éating né;:v growth which devélops on ethe

old twigs.




Table 11. Winter and summer mountain mahogany use measured at . =

three study areas.
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Use in Inches Taken

. Growth : Percent
d . e
Study Areas  Year (Inches) Winter Summer  Total Used
Paradise
Deer Plot 1958-59 484.3  168.5 22.4  190.9 39.4
(Deer use) 1959-60 384.7 199.7 16,0 215.7 56.1
: - 1960-61 344.4  147.7 29.0 176.7 51.3
1961-62 538.7 220.0 21.5 241.5 44.8
Control Plot 1958-59 569, 6 144.3 63. 6 207.9 36,5
(Deer - 1959-60 ‘459, 4 228.7  35.4.7:.°264.1 57.5
cattle use) 1960~61 394.2 71.5 45,5 126.0  31.9
1961-62- 506, 0 225.1  ..40.2 ~ 265.3 - 52,4
Hands Pass
Deer Plot 1958-59 484,3 .  215.8- 45,4 261.2 54,3
(Deer use) 1959-60 388.3 124.2 36,2 160.4 41,3
1960-61 - 409.3 160.4 - 41.6. 202.0. 49,4 -
1961-62 464.6 136.7 26.6 163.3 35,1
Control Plot 1958-59 487.9 211.2  52.1 263.3 54.0
(Deer - 1959-.60 432.2 98. 6 48.2 146.8 - .34,0
cattle use) 1960-61 411.4 163, 6 54,5 218.1 53,0
, 1961-62 461.9 122.9 25.3 148.2 32,1
Rucker No. 1
Deer Plot... 1958-59 - 611, 6 243.1 50. 8 293,37 48,1
(Deer use) 1959-60 591.5 233.8 33.0 266.8 45,1
S '1960-61 ~ 459,1 .. 236.8 34,6 ~291.4 - 59,1
1961-62 448.5 237.7 17. 3 255.0 56.9
Control Plot 1958-59 795.7  357.0 43.3  400.3 50.3
(Deer - ©1959.60 654.1- 211;3 - 54.8 266,1 40,7
cattle use) 1960-61 424,6 246, 8 19,1 265.9 62,6
B . 1961-62- 1476.2 ¢ - 324.8 32,0 356.8 74.9
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‘Summer use in-1959 was measured monthly and use occurred
each month. There was no definite monthly pattern or preference in
use before or after summer rains; - .-
Summer use is important,. and when combined with winter -

spring data it provides 12 months of use on a sample of marked twigs.

].?';r‘owse Utiiization Discussioﬁ
The dégfele of ‘mouﬁt‘aiin mghogany ubs;e Qafiés ;ownside;raﬁly in
the four study a.:":veAas.; Between 1957 and 1963 at Hands Pass and
Para.d.ise,.. use c-:‘ha.nge‘d.f‘rom high to genera.l]!y moderate a.‘nd li.ght;-
Thé sitr:u»av.tiovri wé.s- ?e\};e‘réed é.t Ruckef N§. 1 ‘aﬁcl.vRALlckers No. 2 'with
usle seefr;iﬁgly 6n t;n‘é .increase from 1958 té 1963, -

, | Paré.diﬁé and Hands .P4a.ss” are iocéted ét aBout the s"a.m‘e‘ é-‘le-
{}é.tiori in a highly préducﬁ?lé ‘v.égé»t:}a'tion. ;type‘: ;for déer; However,
é;ccessive déer nﬁrﬁbe?s 1n this t§pé ‘sé;re-rely damaged importa;nf
b:‘rov.vs-.e species and even“r.na‘).ny undesira.Ble .spevcies. ‘.Rec‘o.very of N
damaged brox&se d1d r'1<;t: Sc\ecome appareﬁt unt111960 |
S Thé Ruckér study :;).i'eas :are‘ldcé.t‘e&. af‘ file l-ciwef lirﬁitg ofi
moﬁflta;iﬁ mahogé.ny and on the edge of 'a;lt.I]Ci)St‘pl.lre: g¥assla.nd. | Dee;
ﬂumbefs §vere probably e;éessive in! thJ.s ;.;eé; ’b;alf'onrcte 1;358, but the

damage to browse plants was not serious, Excellent browse growth

i

in 1958 and 1959 erased most of the signs of over-use, and may have
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lessenedrthe deer loss in this area. The gradualrlincrease in use s.u”g-
‘ gests that the deer ‘are increasiné in the Pucker area. ;
Wmter sprlng use on mahogany a‘t the Paradlse study area in
1957 58 was about 68 percent in the deer plot and 60 percent in the con-
trol plot U_nfortunately, summer use was not measured in 1958, but
if the a;verage summer use obtained from 1959 to 1962 was added to
the 1957 58 wmter sprlné ft.gures the u‘s‘e’would have been over 75
percent 1n both plots.
Proper use factors on browse plants vary w1th each spec1es

and area, Julander (1937) on the North Ka1bab in Arizona found that

the maximum allowable utilization on aspen (Populus tremuloides)

and cliff-rose (Cowania sp. ) was between 65 and 70 percent. Hormay

(1943) found that proper use on bitterbrush (Purshia tridentata) in

.California was 60 percent. A browse clipping study by Garrison
(1953) suggested proper use at 50 to 60 percent on mountain mahogany-.

Proper use figures are based on browse plants that receive
mostly ;;vinter use, In the Chiricahuas, however, browse plants are
subject to yearlong use by a resident deer herd, Proper winter use
for a resident herd should be lower than winter use by a migratory

. _her d.

Use over 60 percent is probably not excessive in years of

good growth, but the same use during a poor year could be detrimental

U
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to the plant vigor. According to Young and Payne (1948) if use of
browse plants is too severe during thé growing season the plant yield
is greatly reduced. Summer use on new growth was not measurable,
but it evidently was quite high because 1‘0 to 30 percent summer use
was measured on oici tw‘iék growtl;. - |

Summer browsing by dger and ca.tvt]v.»e is belieyed to be di-
réctly felate’d to availablé new growth of forbs and grass. Du;ing a
drouth period the foré.ge production is naturally r‘educed,. and proper
sunﬁmer bréwéé use is Prébébl&- mor"e‘ imé;)rtant than wint.er use wﬁen
managing a ré;i&éﬂt,dee; l;erd. |

Ctl)mpetition bei:wéen dqef ana cattle was nout a gé:iéus p1v'ob.-
lem during‘ th_i.s Ast‘udy‘. ]‘3~rowse“use by cattlé was ;mt .§i’g_niﬁcj§.nt ‘eAxi-/
c;apt in .the'aﬂ lo;ner éi;ex.ratioﬁs wh;re cat;tle were mor'e concentrvated.
Use of bro§vse by cattlfa Qas not high begaﬁsg, fof the r;ost part, a
ééod gro&fh of graéglwas é.vailalz;le every year. However, during a
prolonged drouth period ti;e competition would‘probal:;ly‘ be more
serious.

Data gathered from 1957 to 1963 indicate that deer were
primarily responsible for the damage to browse in the Amou‘ntaiAn.‘m
Many desirable browse plants died, and vigor was greatly reduced
in the rgrﬁé.init;g plants. Browse deterioration was a majof factor

in the decline of the white-tailed deer herd.




. CHAPTER IV,
' TREND IN NUMBERS OF WHITE-TAILED DEER

L SO T

- To properly evaluate the conditions in the Ch;vrica_thlua. MPup-
tains it was necessary t'ow‘kr;ovs./ th.e.general tr end of the de‘ev‘.-‘;-_ population.
This was Aa,ccvqt_'nplilsl}ed;‘by deer_suryexs and pellet group c‘olulilts., o

-Deer survey routes were ﬁ;st_ estgblished'ijp ;he\;xgogntaq".p }by,
Mr, Steve Gallizioli in 1955 for the Arizona _Ga‘._m:e._‘g.pd ‘Fisih Depart-
ment (Day _a,_r;_d Qallizioli, ‘ 1955).

Deer pellet counts have been used in estimating deer ‘gi‘ea.tlﬁsvities
and deer movements. VariousAsivzes and sbapes_ of sample .pv‘lorts :haye_
been used, Belt transects as described by__Bennet, et fal.: (‘1949). a'pgl ‘
McCain (1948) were used on this study to measure the presence of deer
in study plots, GCircular pellet plots established in 1958 by.We}ch (Qp.

cit. ) for a movement study were used to collect trend data,

Deer Survey and Pellet Gount Procedures

Deer surveys were made in either December, J_'a‘n_uary,i or
February by various Game Department» personnel, .‘I"_.he w:j.!:er m»adev .
surveys in this area in 1955, 1956? 1958, Vand 1959, Survey 'routiejs
covered geographical areas of thg_motmtain ‘:ather than trails and .

61
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roads. Routes were usually traversed on foot in either the morning
or late afternoon, and age and sex of deer seen were determined
through binoculars,

. Deer -pellet belt transects six feet wide and 200 feet long
were established aloné perbma;ne‘nt vegetatiaﬁ transec‘ts.in déei' and
“control plots. The‘r4e“werve‘ te; .be‘it tra.n’s‘e:cts :|.n each stud}; aréa;.
Vegetation tra;n;ecf étakes. ;.t int;er;ré.ls of.50 feet were coﬁsidered.the
cex:;ter line of the beit. Déer‘pelle—t grlbups weré éleafed and counted
in a strip thfee feet on eacil side of the center line. No pellet groups
were tallied unless more than half .of the pellets \wer'e in the tra;f;;
sects. Belts were read at the same time that browse mea.sureméﬁts
were taken. From October, 1958 to May, 1961 read.in‘gls ‘wer'e nﬁadé ”
every one or two months, but from October, 1961 to Maj, 1963 they
were made in only October and May.

Transects with circular pellet plots (100 square feet) were
located primarily on the east side of the mountain. Transects we‘re
divided into the following areas by Welch (op; cit. ): Barfoot Park,
Turkey Park, Upper Onion, Lower Onion, Petrified ]‘E{idge‘and Crystal
Cave. Transects included 288 plots which were usually cleared twice
a year on this study, once in July prior to the summer rains and ‘again
in November before winter snows. No pellet group was counted unless

more than half fell within the plot. The defecation rate of 13 pellet
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groups per day per deer was used to calculate the estimated deer per

section (Welch, op. cit. ).

White-tailed Deer Survey Data

Annual white‘-ta}iled deer surveys by the Arizéna Game and
Fish Department show a definite downward trend in the deer population
irom 1955 to 1960 (Table 12), The fawn counts dropped from 43 per
100 does in 1956 to 20 in 1962, and the spread in the buck to doe ratio
remained narrow each year,

General observations made when traveling by vehicle also
reflect a change in deer density. In 1955 and 1956 deer were fre-
quently seen from roads, and it was not u.ncommon to count 10-20 deer
in one trip .through the mountain. By 1960, however, deer were sel-

dom seen along the roads.,

. Study Area Pellet Group Counts

Deer pellet group counts for the winter-spring use period in
the study areas are summarized in Table 13.

The pellet count trend has been down in the five study areas
ever since the first readings, Counts in 1958-59, 1959-60, and 1960-
61 were read at similar time intervals, and they indicated a decline at
Paradise, Hands Pass, Rucker No, 1, and Barfoot. The 1960-61
count at Paradise dropped 64 percent from the 1958-59 count, The

other areas declined from 23 to 40 percent,




Table 12, Sex and age classification data for white-tailed deer in the

Chiricahua Mountains, *
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Fawns/100 Doeé

Date Bucks Does Fawns Total. Does/Buck ‘

1955 86 158 60 304 1.8 38

1956 62 135 58 255 2.2 43

1957 49 62 26 137 1.3 42 -
1958 56 50 21 127 0.9 42

1959 43 79 26 148 1.8 33

1960 24 36 11 71 1.5 31

1961 35 38 15 - 88 1.1 39

1962 33 45 9 87 1.4 20

*Taken from Project W-53-R completion reports, Arizona Game and
Fish Department. 4




Table 13. Winter-spring (October -May) deer pellet group counts at
study areas. ' ' "

Groups Groups  Groups Groups Groups

Study Areas 1958-59 1959-60 1960-61 1961-62 1962-63

Paradise
Deer Plot 85 59 30 22 18
Control Plot .. 8. 33 .-+ 39 12 221
Totals * 143 92 69 34 39
Hands Pass
Deer Plot = 156 . - 82 98 i -47 "+ o 49
Control Plot 140 46 90 53 24
Totals 296 128 188 100 73

Rucker No..1

Deer Plot 28 26 24 26

Control Plot 40 24 . ‘18 -~ 16 Z
Totals 68 50 -« 42 - 42 15
Barfoot
Deer Plot 53 o 50 38 15 14
Control Plot - 38 . . 35 32 7 -
Totals 91 . 85 - 70 227 - 21-
Rucker No. 2
Deer Plot T 39 - 39 . g "o o14 !

Control Plot | 27 33 5 12

Totals 66 2 1326
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‘ Pellet com‘lts in 1‘961-62 and 196.2-.-63>were r_nadg qnly once, and
there probably was some 'p'ellef loss due to weathering, washing, in-
sects, and covered groups. . Even with such losses, there are indica-
tions of continuiné declines at Ruckef No. 1 and Handé Pass, At
~‘P'a.r>a.d:'L.s:e,iiBarfto\(‘);:, and Rucker No.. 2 the trend a:i)pears to be -re:\}wé'r"sing.
Deer pelleti group counts in deer plots Wer‘e consisfentgly high-
er than in control plots. Only four of the 24 winter -spring coﬁ;xts
favored control p‘lot‘s. Deer possibly were att;acted to the deer plots
at Paradise, Rt‘zckéfz.:rNo. 1, and Rucker No. 2 becvaﬁise they con_tained
more browse plants. However, at Hands Pass and Barfoot browse
plants were more abundant in control plots.
Higher counts in deer plots were probably influenced“mbre
by the fencing than any other factor. Once deer were inside 1l:hemthree
acre fence their travel was restricted and some deer may have been

temporarily trapped.

Deer Population Trend Data

Table 14 summarizes deer pellet group counts made since

1

1958 in six areas.

Barfoot Park (about‘8200‘) and Turkey Park (about 7400!) are
located in pine and pine-oak'vegetatidn types. " Deer numbers in both
areas have declined sharply. In 1955 deer were abundant at this ele-

vation, and now‘they".are seldom seen. -
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Table 14, Deer pel].et group counts and est:.mated deer dens:.tles in six
areas in the Chiricahua Mountains."

Areas . - Date Days  Pellet .Groups per  Estimated
o ' " Interval Groups Acre/Month Deer/Section

122, 1

Barfoot Park  1958-59% 348 95 74,7
: 1959-60' ~393 . . 34 L 23.6 DR T 39. 0
1960-61 224 6 7.4 12,4
'1961-62: 344 - 2 . ..1.6 . - 2.4
1962-63 349 0 0.0 -
Turkey Park  1958-59 346 144 113.5 186. 8
. 1959-60 402 - 12 8.1. - 13.4 -
1960-61 226 2 2.4 4,1
1961-62 = 342 - - 7 . - 5,6 9.3
1962-63 348 1 0.7 1. 2
Upper Onion 1958-59 349 282 220, 4 360.7
1959-60 - 393 ... 65 . 45,1 ... . 88.4 . .
1960-61 247 23 25.8 42,7
1961-62 329 . = 26 22,0 . - 36,7
1962-63 343 30 24,3 39.8
Lower Onion  1958-59 356 248  190.0  311.8
1959-60 - 393. 53 . 36,5 . 60. 5
1960-61 247 21 23.6 39,1
1961-62 329 20 16.6 27.3
1962-63 343 16 12,5 20,9
Petrified Ridge 1958-59 348 203 159.1 260, 6
. 1959-60 403 36 . 24.4 . 40.1
1960-61 223 6 7.3 12,2
1961-62 . 342 8. . 6.4 10,5
1962-63 351 12 9.3 15.1
Crystal Cave 1958-59 348 146 114.4 187.3
- 1 1959-60. --393. . .25 17.3 28.5
1960-61 245 8 20. 4 33.2
. 1961-62 322 ... 11 ... . :9,3 . - .15/1 .°©

1962-63 348 5 3.9 6.4
*The 1958-59 readings were by Welch (1960). ' .
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No pellet groups were counted at Barfoot in 1962-63,. after: .
349 days, “and only one was found at Turkey Park. In May, 1963 a few
deer tracks were observed at Barfoot, but evidently the pellet plot-
sample'is not-large ehough to measure the low deer density.

* 'Barfoot and Turkey Park have few preferred winter deer.
browse plants available, Consequently, these areas are probably mar-
ginallwhite-tailed'deer habitat, unable to support high deer numbers
for long."

- Petrified Ridge, Lower Onion, and Upper Onion include ele-
vations from approximately 5800 to 7000 feet, The deer trend in this
region has been down from 1958 to 1962, ' Counts in 1962-63 indicate -
the deer population Tnay bé starting to.recover. These three areas lie
in the most productive vegetation zone, Preferred deer browse is
abundant within an association of pine-oak and oak-juniper types, '
Deer densities in these types were extreme and subsequent deer .
losses proportionately great.

Crystal Cave at about 5600 feet elevation is the lowest area
sampled by pellet transects. The pattern of deer decline here is -
similar to that in Barfoot and Turkey Park., Portions of this area
which lie in the oak-juniper type provide good deer habitat, but much
of it is marginal white-tailed deer range.

Pellet groups per acre per month declined drastically in all

six areas after the readings by Welch (op. cit.) in 1958-59., Some of
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the difference is explainable by chénges in sampling methods, Welch
read plots every two months which reduced pellet loss to a minimum,
He also included any pellet groﬁp. of Wthh even a portion fell within

a4

the circular plot. I :;'eaci tLh‘e plots twice a year and no group was
counted unless more than half of it fell within the plot. Changes in:
procedure undoubtedly reduced the total groups counted, butit cannot
possibly account for such a large difference. It is also unlikely that
sampling error is responsible, particularly in view of the decline in
pellet counts in the study plots and the sudden drop in'deer survey
counts during the same period. The data definitely suggest a marked
downward trend in the deer population, The greatest change occurred
between October, 1959 and Ma;y; 1960.

Further support of this decline was obtained from the
Chiricahua National Monument. Welch (op. cit. ) assisted National
Park Service personnel in establishing 48 circular pellet plots in.
March, 1959. Estimated pellet groups per acre per month fluctuated
from the high of 50, 0 in September, 1959 to 3, 3 in April, 1963,
Though the sample is small the data also suggest a reduction in deer

numbers on the unhunted Monument.



CHAPTER V.
WHITE-TAILED DEER ANALYSES
. Productivity and physical conditions of a deer herd are impor-
tant indicators.of range conditions, Whenever the food.supply is.:.
heavily used or depleted, it will usually affect the reproduction,
weights, condition, and health of the deer herd. In this study an

effort was made to analyze deer specimens to determine if any of

these problems were pre’sént in the deer herd.

Deer Collections

+

Thirty~two v)hite-tailed déer Qveré Colle;ted in tl‘le‘:.g“enevra..l
vicinity of thé Study‘ax;eas between ;Iuﬁé, 1‘957Aa.ndrApri‘l,. 196‘0.': 5éer
were usually collectéd neé.f roads ‘to» facilité.gé trénsporfation to vcva.mp
where aﬁfopsies~ weArle; ma.de | )‘

Data we‘r.'e.;:bl.lected on whblg aﬁd:dlressed wvei‘gh.tsr, b‘od}}
measuréfr;:enfs and b;dy icondition;;of éach deer, | Paraéites, stomach
contents z.a..nd“re'apuryqductive organs from each deer were preserved for
separate study.

. . Stomach samples were washed and air-dried for laboratory

analysis, Five stomach samples were analyzed by the California

70
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Department of Fish and Game Field Station in 1959. The remaining 25
were analyzed by the writer. Parasite‘svanc:i ipterpa_.l body organs were
stored in ten percent formalin solution, rHides ;a.nd skulls were pre-
served and turned over to the Zoology Department of ‘thev Univ_ef sity of
Arizona. All edible meat was given to the Douglas County Hospital,

Hunter checking stations and field contacts were usedvdu_ring
the deer hunting seasons to collect additional data on deer weights,

ages, stomach samples, ovaries, and body conditions.

Findings From Deer Specimens

Collecting deer was a difficult and time consuming job. Nu-
merous trips for deer ended up as ''dry runs", espeéially when a deer
of a particular sex and age class was desired from a specific area.
In the original plans, two deer specimens were to be collected every
two months. This was soon abandoned when a week was needed to
collect one deer. Collections even became more difficult as the study
progressed. The number of deer collected each year was as follows:

nine in 1957; nine in 1958; ten in 1959, and four in 1960,

External conditions., Collected specimens had no unusual

skin growths or papillomas, and only one buck examined during the

regular deer hunting season had numerous wart-like growths on the

head and body.
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HiAde and hair conditipns were normally good; A few deer,
mostly bucks, had bare areas on the chest, neck, and sometimes on
the head. Ticks probably caused the irritations and were usually
found in the rubbed areas. A doe examined during the 1959 hunting
season had a rough ‘scaly hide on the head and neck. This animal
was in poor condition and had longe; than normal dew-claws on the
front feet.

Podr antler development was observed among yeérling bucks..'
It was first seen.on a d_g\elj »colll‘e_c‘ted in April, 1958. This yearling had
antler growth barel};'ﬁroéi"{#ii:ng tﬁrbugﬁ_tﬁéihide‘_éimilar' to that of a
fawn in its first wﬁnte’r (Figure 10). It weighed only 31 pounds which was
less than a fawn collected two months earlier. A number of these year-
lings were also examined on the 1958 and 1959 deer hunts (Figure 11).

Poor forage conditions can produce nutritional deficiencies
which can affect antler growth and development (French, et al., 1955
and McEwen, et al., 1957). Over;br‘owsing inlthis mountain has al-
ready been explained. This facfor evidentiy produced antler defi-
ciencies in yearling bucks. Yearling bucks on good range normally
have forked antlers or large spikes.

One unusual deer was checked during the 1959 hunt; it ap-
peared to be a hybrid cross between the white-tailed deer and the

mule deer (O. hemionus cfooki);. It was a fawn with large ears and
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ZO /Munf/ls
A/;rz/ /958 Feb 1958

Chirica hwa Mi Chivica hua Mg

Figure 10. Evidence of undeveloped antler growth in yearling buck.
Buck on left is almost two years old, yet antler develop-
ment is similar to the seven month old male fawn on the

right,

Figure 11. A yearling buck with poorly developed antlers shot during
the 1959 deer hunt, Antler growth is barely protruding
through the hide,
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dark pelage typical of a mule deer. The tail, however, resembled
that.of .a white-tail with white beneath and reddish brown on top.

Nichol (op. cit, ) crossed mule and white~tailed deer in captivity, Off-
spring from mixed crosses had-tail color and pelage similar to white-
tailed deer. Since hybrids were produced under penned conditions, it
is likely they occasionally occur in the wild." White~tailed and mule

deer home ranges overlap in the area where this deer was killed.

Internal conditions. Animal conditions were determined by

fat deposits, According to Hé.rris (1945); starvation in deer va"oc‘t.aeds
with fat being absorblv)ed in thevfoll‘c";wing c;xiélér: rump ét;d éaddie; be-
itween hide and body;‘kidneys and intestir-lés;‘:he;l"t, and théﬁ bon“e'
marzon. o B C e , . :

Onisr t\;o of 'tghe 32 deer collected were judged to be in excel-
lent condition. These were both does. collectéd in February, 1958
and June, 1959, Three other deer were in good coﬁdition while the .
rest were in fair to poor condition,

‘Twenty~-three specimens had novisible fat on the . rump and
saddle, 15 had none between hide and body, five:had none on kidneys,
‘two had none on the heart, and one had only a small amount'in the -
‘bone marrow.: . T T

. The deer with little fat in the bone marrow was a buck

collected in February, 1958, No fat deposits were found in the body



75
~cavity, and the femur marrow was.red in color anc} gelatinous in tex-
ture. Red-gelatinous 'B'one‘mari-ow indicates mé.lnutfit'ion-(Harris, op.
. cit., Cheatum, 1949 and Bischoff, 1954). The deer was in the six to
eight year age class aﬁd Jit‘lfe‘sted wi.th t_:iéks, which méy have been
responsible for the deer's condition. Stomach cdntenté, how"evér',
revealed mostly forage species of low palaﬂtability.

Bucks ki].led by hunters and ¢xam.ined duringﬂ Octobervand
November were usually in good bbdy conditic;n every year. Hvéwevez",
the majdrity of the bucks collected from Febr}J.a.ry to April were in

poor c_ondition. Their condition was doubtless a reflection of the
physical wear of rutting activities. According to Nichol (op. cit.) and

‘French,‘ et al. (op. cit. ) food consumption drops and weight loss

results during the rut.

' Deer weights and measurements.  Weights and measurements

of 32 white-tailed deer specimens collected during the study are listed
in Table 15.

Adult bucks averaged about 84 pounds and does about 67
pounds before field-dressing. Viscera lost when hog-dressed, not
including lungs and heart, was about 23 percent in bucks and 27 per-
cent in does. Weight losses were higher among does because 14 of

the 19 specimens were pregnant.
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Table 15, Average welghts and measurements of whlte-talled deer
i collected during the study..

Weights in Pounds

Measurements in Centimeters

No. Deer Whole Dressed* Length Height Hind Foot Ear Tail
Buck (7) 83.5 644  139.8 78.8  38.8  16.7 20.7
Doe (19)#%  67.3 48,9  132.8 3.3  37.9  15.5 20.0
Yearhngs “ | " .
Buck (2)  50.7  39.7  129.6 68.5 347 16,0 20.0
Doe (2) 522  39.5  120.8 69.1  36.0  14.8 -
Buck (2)  37.8  27.5 152 65.7 347 13.6 ‘1_é.3

*Lungs and hearts included in dressed weights. -

"'Only 10 does included in a.verage tail length
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" The heaviest buck was collected in May, 1959,and it weighed
92 pounds before dressing and 71 pounds after. Bucks collected in . .
the spring and summer were at least 10-20 pounds lighter than those
collected in the fall. - 'In November during the deer hunt bucks were
normally near peak physical condition and they averaged about 70
pounds hog-dressed. During the 1959 hunt, two bucks were taken
which weighed 112 pounds hog-dressed. These were the heaviest
bucks recorded during the studyl \lery feuv bucjks.dressed out o;rer
100 pounds in the Ch1r1cahuas. S

Combined yea.rllng and adult dressed we1ghts on the 1959 hunt

averaged 71 pounds for bucks and 52 pounds for does. In 1960 how-
ever, average buck and doe welghts were 65 and 47 pounds respec-
ﬂtwely.. The average loss of s1x pounds for bucks and ﬁue pounds for
does \nas probably a reflection'of extrernely poor range. conditlons.
It has already been pointed out that summer precipitation was below
normal in 1960; and reduced‘ plant gro\}vth resulted. ) :The lowest growth

on rnountain mahogany was measured durlng this poor year.

| ) To.tal length of adult deer averaged about 140 oentlmeters for
bucks and 133 for does. Shoulder helghts of adult bucks averaged
almost 79 centlmeters or 2 6 feet; whereas, does were about 73 cent-
dmeters or 2.4 feet, )

Ar1zona wh1te-ta11ed deer are not apprec1ably larger than the

famous Florida Key deer (O v, clav].um) whlch is reputed to be the
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smallest race of deer in North America., Hoffmeister (1962) reports
that, "'Only O. v. clavium from the Florida keys is'as small or small-
er thanicouesi,'" There are few reliable weights and measurements of
_Florida. key deer-available for comparison. Dickson (1955) mentions
estimated heights for mature Key deer which ranged from 20 to 28

inches-and weights anywhere from 35 to 110 pounds,

Parasites and diseases. No intensive parasite or disease
investigation was made on this study. A cursory examination of
specimens suggests a low rate of parasite infestation and disease in

white-tailed deer.

The most common ectoparasite was biting or sucking lice

(Trichodectus odocoilei). Large numbers of these parasites were
generally found attached to the hair or hide of the ventral part of the

Body on all age groups of deer,

Ticks (Dermacenter albipicttis) were found on about half of

tﬁe deer examined, usually on adult bucks., Most of the ticks were

iécatéci in or behind the ears, along the neck,. back or chest, and

ar‘ound> the aﬁal fegﬁ’.bn. | A few bucks h'a.d: ~ex'teﬁsi‘ve bal:e .arer—é.s .oﬁ
chés‘t;lan‘cll heéd; '-I'he.se we;:e; causedl;y rubb>i.1"1.‘g> .z:a.reas where t‘i‘.ck‘sAha-d
ia.r;s;;:ab.ly ca:t;éed Lirrita.tions. B | e |

ﬁose ‘or th‘r‘oat- ‘bots;.were f(.)l/.l‘n’d in ‘a..b'.:,vu‘t:ﬂ{‘r:a;]..f of the: de'er co}-
lected during tﬂe surﬁt;néz-: é.nd Qviﬁtef- n-')-onths. Bot;é.fe t‘ir'x'é/.larv'avlc ‘
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form of a fly (Cephenomyia sp.). According to Cheatum (1952} adult

flies deposit eggs in the deer's nostrils during the warm months.,
Hatched larvae migrate to the nasal passages where they live and ma-
ture. Mature larvae leave the deer in the spring and pupate in the
ground, Adult flies emerge in a month or two, mate and begin the cy-
cle again,

Bladder worms or cysticeri were collected occasionally from
the body mesentery. This endovpa.ra.s‘ite is the larval form of an adult
tapeworm (Taenia sp. ). :Deer serve as an intermediate host in the
‘life-cycle of these tapeworms.

A two point buck which was reported to be going around in
circles was captured alive in September, 1959 and turned over to the
University of Arizona for observation. One week after being captured,
the deer weakened from severe diarrhea and was autopsied by Dr.
Raymond Reed of the Animal Pathology Department. The animal was
totally blind, the cause being a bone infectiﬁn dirve;c'i:ly under and
Aaro-und the optic chiasma. Besides seﬁbndary infections, there was a
heavy infesfafion 6f cysticeri around the heé.ért, kdia;phra,gvm and stbm-
ach rn:esenter:y.. Leonafd Ww. De‘vs‘)hirst,» aésiétant animal péthologist,.

tentatiw}ely identified the cysticefcué as Hydatigera.' lyncis, a,l.tho‘ugh

~ absolute identification was not ipossible without adult material.
'Examinations were made for liver flukes (Fasciolides sp. )

and the blood nematode (Eleaophora schneideri), but none were found.
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According to Swank'(1958) the blood nematode was common in chapar -
ral deer in central Arizona,
Previous mention has been made of skin tumors, papillomas
or fibromas, and the frequency of these diseases was extremely low,
" A few deer with lumpy jaw were checked during the 1958 and
1959 deer hunts. This is caused bjr a bacterial infection which usu-
ally'damages the lower jaw bone and produces uneven tooth wear,
~ During the 1959 hunting season th;a Arizona Game and Fish
Department cooperated with the State Veterinarian and'the Federal
Veterinarian Division by collecting blood samples from game animals
for brucellosis and leptospirosis tests, Blood collecting tubes were
distributed to hunters at two checking stations in the Chiricahuas,
Hunters returned 56 samples from both white~tailed and desert mule

deer, ' Tests were negative for this area (Tweed, 1960).

ﬁeprodﬁction. Inforr;‘la.tion on reproduction was obta.j.ned
from .cpllectéd specimens, ovariaq anaiyses, and siurvey data,
| | F;aurteen does were »collected bevtw;_en Mafch vand August,
1957 through 1960, During thixs pé?i;)d li .doe}s. wére carrying fetuses;
two had enlarged uteri, and one habd ;o evidencé bo’f prégnancy. One of
the specimens with the enlarged uterus was a yearling collected in

1 '

April, 1960. Unfortunately, the uterus was damaged and no fetus was
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found. All of the fetuses appeared normal in development, and there
was no sign of fetal resorption (Figures lZand 13).

Elgven pregnant does had 14 fetuses, c’>rvan average of 1, 27
per doe. Three of thé does or 27 percent Had twins and eight con-
tained single fetuses.

Actual observations of twins were rare during this study,
Seldom more than one set of twins were reported each year from 1957
to 1963,

Fetuses were aged by the use of the key developed by Arm-
strong (1950). ’i’abl; 16 llststhewelghts, rh-.(ea;surel;nents, and
approximate ages of fetuses. From collection dates and ages, it was
possible to determine the approximate conception date,

Conception or the beginning of fetal development occurred
between December 31 and February 25, but the majority conceived
between January 19 and the 16th of February. Nichol (op. cit.) ob-
served breeding of white-tailed deer in captivity by January 10 but
considered January 18 as the normal starting date. He also reported
a gestation period of about 200 days, This means that most of the
does examined would have given birth between August 7 and September
4.

Field obser’vat;i‘ons‘,: tend to support)this finding. Fgwn tracks

were observed in late June, but no fawns were ever seen until the
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Figure 12. Female fetus collected in March, 1960 which is between
66 and 75 days old.

Figure 13, Twin male fetuses collected in June, 1959. Spots are
clearly visible between the age of 111 to 120 days.
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Table 16.. Weights, ages and measurements of white tailed deer
fetuses collected from 1957 to 1960,

" "Doe " - ‘ ' Forehead Weight " Estimated
Number Single Twin Sex Rump (mm) Grams Age in Days

1 X “F - 320.0 ¢+ - 1055.7 " 133-150"
G2 X M 360.0 ' - :1718.4 : vlSl“-180
o4 X M ©360.0 - 1848.4  ‘151-180
©115 X " F 245.0 - --- 111-120
16 X F 227.1 - 106-110

17 X M 219.0 475.8 © 96-105
X, F 219. 6 - 96-105"
25 X M 260.0 760, 4 111-120
X - M- 256. 0 753.1 - . 111-120
26 X SM v 259,00 1090.7 - 121-132°
27 . X F o ..305.0 - 1070.4 - :133-150
.29 X F 105.7- - = :49.,5- l< 66- 75
31 ‘ X M 94,5 .. 28,1+ <vii66- 75
X F Ceem  aee T 6675
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middle of July with the majority being seen in August‘a‘nd( Sep_tem_ber.
Peak fawning for-the same species of white-tailed deer in the Gavilan
River basin of the Sierra Madre Occidental in northwestern.Mexico
was mid-August (McCabe and Leopold, 1951).

Ovarie4sk \>NAeWre Hc'(-)]:lect'ed“duririg the 1.958, 1959; ‘andvl960 an-y:
deer hunts, but only the 1958 sample was large enough to provide in-
.;f‘.'o‘rma.ti(_)n on reproduction, By sectioning the ovaries according to
_Cheatum (1940), i‘t‘was possible to determine the numbér of does con-
ceiving during the previous breeding season,

Table 17 corﬁpares three years of ovarian data collected
from the Cl‘1irimc.ah.;as. 'i?indings in 1955 were by White (oé. cit. ) and
in 1956 by Johnson and Swank (1957).

Yearling does were included in the analysis, but only one
conceived and this occurred in 1956, Yearlings would have been bred
as fawns, five or six months old.,  Actually few fawns have been found
to breed in Arizona. Swank (op. cit.) reports that two of 12 mule
deer fawns bred on the Kaibab in 1951, Cheatum and Severinghaus
(1950) reported pregnancy rates of 30 percent in eastern white-tail
fawns on good deer ranges, but about four percent on poor deer ranges
in New York state.

The percent of does.conceiving was 78. 7 in 1955, decreasing
to 65.5 percent in 1956, and then returning to 78. 7 percent in 1958.

In 1955 and 1958 the conception rate was over 95 percent in mature
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Table 17. Three yearsAof ovarian analysis data from the Chiricahua =
white-tailed deer herd.

Categories - 1955 1956 1958
Number ovaries = 33 29 .. 61
Number conceiving 26 19 48
Percent conceiving _ 8.7 65.5 - 78.7.
Number corpora lutea . 42 31 . 68

Average corpora lutea per doe C-o L2t 1. 07 1.11
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deer, but it was only 70 percent in 1956. Even though the conception

rate was high in 1955 and 1958, the corpora lutea counts remained low,

Stomach analysées. During the November, 1958 hunt 120

white~tailed deer stomachs were turned in by hunters at four check-
ing stations, This sample comprised about 24 percent of the total | _
deer checked at the stations,

Thé stomach samples represented only a portion of the tot;i
stomach contents of the deer. Many of the samples contained plant‘ t
rhaterial that could not be identified, Some of these items were forbv
species which evidently disintegrate rapidly in the deer!s stomach.

The frequency of occurrence of plants identified in the
stomach samples is given in Table 18,

Of the plants identified, mountain mahogany had the highes:t“
rate of occurrence in the stomacﬁ samples, Mahogany foliage was_:
found in 69 or 57.5 percent of the stomachs, Next highest was
Jjuniper foliage and berries, wﬁich occurred in 58 stomaf:hs or 48,4
percent., Mearns sumac berries and acorns were also I}igh in occur -
rence, Several unusual items found were dried seeds of both century
plant and yucca, and cultivated apples (Malus ;p. )and a'llfz;.lfa‘ |

(Medicago satival).

It has already been pointed out that mountain mahogany is

an important winter deer food in this mountain, Mahogany plants are
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Table 18. Plant species found in the contents of 120 white-tailed deer
collected on the November, 1958 deer hunt,

= —— —_

Food Items Total Occurrences
Scientific Names Part Taken Times - Percent
Agave sp. seeds 6 5.0
Arctostaphylos sp. foliage 3 2.5
Bumelia lanuginosa foliage 3 2.5
Ceanothus Greggii foliage 7 5.8
Cercocarpus breviflorus  foliage 69 57.5
Fallugia paradoxa foliage 23 2.5
Garrya Wrightii foliage 37 30.8
Juniperus sp. foliage~berries 58 48.4
Malus sp. fruit ' ‘ 3 2,5
Medicago sativa foliage . 1 .8
Mimosa sp. foliage~seeds 3 2.5
Phoradendron sp. : foliage 18 15.0
Pinus spp.  foliage 2° 1.7
Quercus arizonica foliage 18 15.0
Quercus Emoryi foliage 4 3.3
Quercus grisea foliage 9 7.5
Quercus spp. ‘acorns 43 35. 8
Rhus choriophylla foliage~berries 53 44,2
Solanum elaeagnifolium fruit 1 .8
Vitus arizonica foliage ST 5.8
Yucca sp. ‘seeds 6 5.0
Ferns unknown foliage 4 3.3
Grasses unknown ' foliage 9 7.5
Legume unknown seeds 12 10.0
Mushrooms unknown complete 1 .8
Shrub unknown foliage 2 1.7
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well distributed in the mountain and high frequency of use at this-time
of year can’\be ‘e};p'ec.t'ed. .

Juniper, of course, is;rbhev of the most abuﬁdant plé.nts in the
lower :elev.a;tic‘)n's, and a high rate of use fgightﬂbg:A»lex'peqt.:Ae‘d even thpugh :
it is low in forage value, Junipér beiries were abundant which ‘may
have ;ttracted deer to the plant more than the foliage.

There was an excellent cr;)-;)’ of acorns ar;ci “berries throuigv}vxout
the mountamdurmg the 1958 hunt. Acorns from both Arizona and
Garlplioe'l’: o_agk:s-,werré evidently preferred by deer if they were available.
'i’hvis'al.s'ofa‘;;;i)li-egl.téi Mearns sumac berries, Deer were probabiy‘ :
avtftei': the ;éd b;;'ijies on this plant rather than the foliage, becau;e
littlei_rt.J;‘seihar.isu’bfegn. _opserved on this plant. Mearns. sumac is only'r :
locally abindant in the mountain, but it was found in over 44 pefcéﬁt
Qf'-:t:hé-"s)to.r;u;tch samples,

Table 1 9,;‘1-5;s.tsl the estimated percentage of -\.rolume for plant
sjhlb)"eﬂic»;i‘gs.’identif:ie_lc\i‘ .in 30 stomachs'fr(;f%) deer specim‘ens collected on
thls stﬁdy? IA\Io:t‘: enough samples were obtained du:;iﬁg each season to
pve'rrr?‘ités_‘eé.sénal-g:sé comparison; % Stomach samples were sepa;:ated
iﬁﬁa_'_th_;ié;e"'rr_iajor areas with similar 'v'egetation types (1) Barfoot,m
(Z)Rucker, a.rid..(3) Paradise and Héﬁds Pass, | =
. Ten deer stomachs were collected in the .v.icim'.ty of Ba.rfo..o't
(7500'-8200') In this area three conﬁers, white fir, Douglas fir, é.nd

juniper, -comprised 42 percent of the total plant volume, Another 25
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Table 19. Plants identified from 30 white-tailed deer stomachs col-
lected from 1957 to 1960.
'Fooci Items (10 Deer)* (8 Deer)* | (12 Deer)*
Scientific Names .% Volume % Volume % Volume
: e -7500'-8200f - 5700%'-6100% - - 5700!-7400!
Abies concolor 23.6 - -
Agave Palmeri --- - 5.4
Arbutus arizonica 5.0 .- 3.1
Arctostaphylos sp. - 5.9 T
Boerhaavia sp. -—— ——- T
Ceanothus Fendleri T - T
Ceanothus Greggii -—- - 6.9
Cercocarpus breviflorus T 4.4 18. 8
Cirsium sp,--- - - —-- 5.3 - -
Cowania mexicana ——— T -
Fallugia paradoxa - 11.2 -
Garrya Wrightii 1.5 5.0 21. 4
Holodiscus dumosus T —— -
Juniperus sp. 6.2 21,5 13,7
Lupinus sp. T -—-- ——=
Mimosa sp. -—- T 4.8
Nolina sp. -——— 9.4 .2
Philadelphus microphyllus T ——— ———
Phoradendron sp, 2.6 4.5 7.0
Pinus cembroides - T T
Pinus leiophylla - - T
Pinus ponderosa T - ———
Populus tremuloides 4.0 —— ———
Pseudotsuga taxifolia 12.3 -—- ——-
Pteridium aquilinum T —— ———
Quercus arizonica 1.9 11.6 1. 4
Quercus Emoryi ——— 2,2 3.7
Quercus Gambelii 23.5 - -
Quercus hypoleucoides T T T
Quercus reticulata .1 - T
Rhus choriophylla - T .4
Robinia neomexicana 4.5 - .4
Symphoricarpos sp. T ———— I
Yucca sp. ——— ——— T
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Table 19. (Continued)
Food Items (10 Deer)* *. (8 Deer)* (12 Deer)*
Scientific Names % Volume % Volume % Volume
7500t-8200t 5700f'-6100! '5700'-7400!
Ferns unknown T - T
Forbs unknown 5.9. - 23,7 11.0
Grasses unknown 3.6 - 1.
Lichen unknown . T -——- L m———
Mushroom unknown T -——— -

“*Ten deer collected in the vicinity of Barfoot, eight deer near Rucker,

-and 12 deer near Paradise and Hands Pass.
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percent consisted of Arizopal’oak, Qambel Qa,k, and netleaf qak (g. ,
reticulata). Desira.ble bro_\;lé;a_séecies su‘éh as mountain mra_.bpg_any
and silk-tassel were nét a‘bur'lvd.ant at this gl_evation. F‘o.rb_fsi were an
important part of the diet §f deer during the summer months, but
conifers and oaks were still he'a‘vily eaten,

Eight stomachs from the Ruqkér area (5700'-6100') were
analyzed. Forbs and juniper ﬁade up 45 percent of the s‘tc;mach;gqn-
tents. The forb species were gbupda.nt in‘the spring and summer
stomach samples; whereas, ‘the bulk of the juniper was eaten during
the winter months. ;This area is pljimarily a mixture of oak~juniper
and grassland, Good déer browse species are available but not
abundant.

At the Paradise and Hands Pass areas, 12 deer stomachs
were collected between elevations of 5700 and 7400 feet, The pres-
ence here of excellent stands of deer browse was reflected in the
stomach analyses, and the two most abundant food items were silk-
tassel and mountain mahogany., Both of these species were found in
stomachs collected during each season of the year. Juniper and forb
species were also found to be an important part of the deer's diet at
this elevation,

Even though a small number of stomach samples were col-
lected from each area, the analyses do  indicate some of the impor-

tant food items eaten by deer in this mountain., Most important was
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the large quantity of coniferous material in the diets at the different
areas. In the higher elevations deer were forced to eat coniferous
species in the winter ‘months,bec-ause little else was available, Use
of conifers in the lower elevations was restricted primarily to juniper.
During pefui:ecis c‘of‘ever‘-use on desiral')le ‘l')‘re(w'se plants.,v deevr;w'erew
ﬁneoﬁbtediy for‘ced‘ te‘leat ‘1.':.10re juniper, Juniper, however, remained
an important part of the diet of deer eveﬁ when rang‘e coedltlone be~ ‘
gan to improve; Sm:.th (1959) reported that juniper taken alone did
n&: a}ﬁfeéé to be a satlsfactory food, but when taken with other food

AN

items it was a valuable part of the diet of mule deer,




CHAPTER VI.
DISGUSSION AND CONCLUSION

The data obtained on this study from June, 1957 to May, 1963

support three major_conclusipvns':” e

..1. The white-tailed deer population in the Chiricahua Moun-
tains was too high for the carrying capacity of the range during.the
first two years (1957 and 1958) of this investigation.

2.. The white-tailed deer were primarily responsible for L
the severe over-use that killed some of the important browse plants
in the rpountain.

- 3. Deterioration qf ’th.e-_bzﬂ:o.wscf. plants from over-use byﬂge{
was a majgr factor in the decline pf .tl<1e white-tailed deer herd.

There ha.s. been.very little informa‘.ti.c;)ril.pl‘lblishfzdr on the status
of the deer herd in the Chiricahuas prior to 1953. Probably one of
the first reports on conditions in the mountgin was a newspaper ar}tij .
cle (1929) which reported on an investigation by the Biological Survey,
Forest Service, and the Arizona Game and Fish Commission. Per- )
sonnel from the above agencies estima.te:d the deery population at 2500

animals in the Chiricahuas. The article went on to state, 'It is not

93
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felt that there is a surplus as yet, although one will develop if pre~
cautions are not taken, '

Ten years later Cahalane (1939) reported, '"Deer were
rapidly increasing in the Chiricahuas in 1933 and in the higher eleva-
tions they were too abundant for the carrying capacity.' - He also
noticed and referred to excessive browsing, ''Along the.principal deer
trails the scrub oaks had been so repeatedly cropped that many were
dead and most of those still living were clubbed and stunted. The . -
depletion of food was becoming a serious problem at this time, ' : -

- The circumstances described for 1929 and 1933 are probably
similar to the problems found in this study, but it is not likely that
they are related,  Periodic herd fluctuations in the past are well
known for the North Kaibab in'Arizona and are probably not uncommon
in other mountain ranges of the state. -

Wallmo (1963) in a personal communication with the writer
reported that the white-tailed deer population-in the:Chiricahuas was
not as high in 1948 as that reported in the 1950's by Gallizioli (op. cit. ),
Day and Gallizioli {(op. cit.) and White (op.: cit. ). - Wallmo's field
notes on game surveys in the mountain from October 20 to:December.
10, 1948 indicated a productivity of 82 fawns per :100-does which was
based on-a sample of 91 does and fawns. He also found a high rate

of twin fawns in.1948. It has already been pointed out that 43 fawns
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per 100 does.was the highest found from-1955 to 1962, and twin obser-:
vations were seldom seen during this period,

The productivity in 1948 suggests that the deer herdin the
Chiricahuas was.beginning to increase, It would take but a few years
of similar' fawn crops and a high survival for the deer herd to reach -
the high level reported in the 1950's, Rapid expansion of deer herds
is not uncommon and such may have been the.case in the Chiricahuas.

All of the data collected on this. study indicates that the deer
herd in the Chiricahuas . was greatly in excess of the range . carrying
capacity from 1953 to 1958, ' This high deer population produced
severe over -use -on both desirable and undesirable plants.‘ High~lining
on plants was obvious:and common throughout most of the mountain,
Important winter deer foods such.as mountain mahogany and silk-
tassel were permanently damaged by over ~use, : Dead and:dying:"
plants were not uncommon in:-1957, and the dead stumps were still..
preéent as mute evidence of the conditions even at the completion of
this study in 1963,

The first indication of a deer decline:was reported by . Day
(1956). Ranchers on the west side of the mountain began finding dead
white-tails in the spring of 1956 before the summer rains. Data
accumulated from 1957 to 1963 indicates a continuing decline in the

deer herd up until 1962, -
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Deer harvestg_ during the period of excess deer were not large
enough to lower the herd.size and alleviate browse over-use, Buck
hunting was in effect until 1955, when the first antlerless hunt was
recommended, Antlerless hunts in this mountain were opposed by
local sportsmen groups, 'and consequently their potential effectiveness
was never fully realized, Even with better acceptance of the antler-
less hunts it is questionable whether the die-off could have been
averted, The first two antlerless hunts in 1955 and 1956 were con-
servative, because no one at this time actually knew how serious the
deer problem was in the Chiricahuas,

There probably is no single condition that caused the deer
population to decline in the mountain; Undoubtedly a swollen deer
herd, severe over-use of browse, and inadequate harvest were of
major importance in the deer decline, However, another important
factor to consider is the age and condition of the deer browse, Many
of the mahogany and silk-tassel plants are now over six feet tall and
provide little forage for deer. Less desirable species such as oaks
and junipers have also increased in size and abundance. These plants
dominate the vegetation; consequently, seedlings of such preferred
species as mahogany and silk-tassel are not abundant;

As trees and shrubs continue to mature in the Chiricahuas

there will be even less food available for deer, Thus, the deer




population will probably remain at the 1963 level or fall even lower

unless some change occurs in the habitat, .
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