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, F rom  June, 1957 until M a y ,. 1963 an in v e s tig a tio n  w as m ade

on the grow th  and u se  on two s p e c ie s  of b row se  in  the C h iricah u a  

M ountains. The e ffe c ts  of ran ge  con d ition s on the hea lth  and tren d  of 

the w h ite - ta ile d  deer (O d o co ileu s v irg in ia n u s  c o u e s i)  h e r d  w e r e  a ls o  

stu d ied .

B ro w se  m e a su r e m e n ts  w e r e  taken  in  f iv e  d e e r -c a t t le  study  

a r e a s . E ach  a r ea  w a s c o m p o se d  of a fe n c e d  p lot w h ich  kept c a tt le  

out but a llo w ed  fr e e  a c c e s s  to d eer and a co n tro l p lo t w hich  w as open  

to both d eer and c a tt le  u se .

C om p etition  b etw een  d eer and c a ttle  for fo r a g e  w as not a 

s e r io u s  p ro b lem . B ro w se  u se  by c a tt le  w as not s ig n ifica n t ex cep t in  

the low er e le v a t io n s  w h ere  c a tt le  w e re  m o re  abundant.

Y ea r-a ro u n d  deer u se  w as found on im p ortan t w in ter  b ro w se  

p la n ts . D uring the 1950 , s s e v e r e  o v e r -u s e  by d eer c a u sed  p erm an en t  

dam age to th e se  b ro w se  s p e c ie s  and g r ea t ly  red u ced  the c a rry in g  

ca p a c ity  of the ra n g e . The e ffe c ts  of o v e r -u s e  w e re  o b se r v e d  in  

p o o r ly  d ev e lo p ed  a n tler  grow th  on y ea r lin g  b u ck s, the p r e se n c e  o f  

u n d esira b le  p lant s p e c ie s  in  s to m a ch  con ten ts o f d eer , a low  p rod u c­

tiv ity  in  the d eer h erd , and a d ec lin e  in  the d eer  population  fro m  about

1955 to 1962
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C H APTER I,

INTRODUCTION

The w h ite - ta ile d  d eer (O d oco ileu s v irg in ia n u s  c o u e s i)  p op u la ­

tion s in  A r izo n a  a r e  lo c a te d  p r im a r ily  in  the so u th ea ste rn  m ou ntain s  

of the s ta te . T h ese  m ountain  r a n g e s  a r e  m an aged  for  both d eer and  

l iv e s to c k . . P rop er  ra n g e  u se  m u st be m ain ta in ed  or th e se  a n im a ls  can  

e a s i ly  d ep le te  or d e s tr o y  the hab itat n e c e s s a r y  for  th eir  own grow th, 

rep rod u ction , and su r v iv a l.

To p r o p e r ly  m an age our b ig gam e h e r d s , i t  i s  n e c e s s a r y  to 

have a thorough k n ow led ge of the p lant com m u nity . T h is ,in c lu d es  a 

b a s ic  un derstan d ing o f w hat p lan ts e x is t  on our deer ra n g es; how th ey  

a re  a ffe c te d  by ch an ges in  annual r a in fa ll and other fa c to r s  of w eather; 

how th ey a re  a ffe c te d  by u se  fro m  both gam e a n im a ls  and d o m estic  

l iv e s to c k  and la s t ly  how w e can  m a in ta in  the proper com b in ation  of 

p lan ts to a v o id  s ta t ic  n o n -p ro d u ctiv e  s itu a tio n s .

T h ere  i s  l i t t le  p u b lish ed  in fo rm a tio n  on th e p rod u ction  of 

b ro w se  fo r a g e  and it s  u se  by w h ite - ta ile d  d eer  and c a tt le  in  A r izo n a . 

N ich o l (1938) con d u cted  a p e n -fe ed in g  ex p er im en t o f w h ite - ta ile d  deer  

in  sou th ern  A r izo n a . He te s te d  and ra ted  the p a la ta b ility  of n a tiv e
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p lan ts and d eterm in ed  the a v e ra g e  d a ily  con su m p tion  of a ir -d r ie d  f o r ­

age for  w h ite - ta ile d  d eer .

M ore r e c e n tly . W hite (1957) eva lu a ted  w h ite - ta ile d  d eer h a b i­

ta ts  in  sou th ern  A rizo n a . W hite m ade feed in g -m in u te  s tu d ie s  in  th ree  

a r e a s , one being B arfoot P ark  in  the C hiricah u a M ountains. He c o n ­

cluded  that an o v er-p o p u la tio n  of d eer w as in d ica ted  in  the C h ir icah u a  

M ountains during the p e r io d  of h is  stud y.

The C h iricah u a M ountains h ave been  a c o n tr o v e r s ia l a r e a  

ev er  s in c e  1955 w hen the f ir s t  a n tler  l e s s  w h ite - ta ile d  d eer hunt took  

p la c e  in  th is  m ountain  ra n g e . L o ca l s p o r t s m e n s  o rg a n iza tio n s  b it te r ly  

opp osed  th is  hunt and su b seq u en t hunts, even  though th is  type of h a r ­

v e s t  w as com m on p r a c t ic e  on m u le  deer  in  n orth ern  A r izo n a . T h ose  

sp o r tsm en  who a c tu a lly  hunted in  the C h ir icah u as w e re  a w a re  of h igh  

deer n u m b ers, but th ey  did not r e a l iz e  that b ro w se  p lan ts w e re  being  

o v e r -u se d , e s p e c ia l ly  by d e e r . M any p eop le  w anted  to b lam e the c a t ­

t le  for the r ep o r ted  dam age, w h ile  o th ers  w e r e  co n v in ced  that h ed g ed  

and h ig h -lin e d  p lan ts n o rm a lly  grew  in  su ch  sh a p es , and so m e .w e r e  

p o s it iv e  no p rob lem  ev en  e x is te d .

In 1956 a study on w h ite - ta ile d  deer  fo r a g e  r e la t io n sh ip s  in  

the C h iricah u a M ountains w a s fo rm u la ted  under the p a r tic ip a tio n  of the  

C o op era tive  W ild life  Unit of th e U n iv e r s ity  o f A r izo n a  and the A rizo n a  

G am e and F is h  D ep artm en t. The o b je c tiv e s  of th is study w e re  a s
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fo llo w s: ( 1) to d eterm in e  the ex ten t of the u se  of im p ortan t b ro w se  by 

deer and c a ttle  in  the v ic in ity  o f e x c lo s u r e s , (2 ) to d e term in e  the  

am ount of fo r a g e  p rod u ced  by the im p ortan t b ro w se  p la n ts , (3) to d e te r ­

m in e  the p lant co m p o sitio n  and d en sity  w ith in  and ad jacen t to d eer and  

c a ttle  e x c lo s u r e s , (4) to d e term in e  deer  d iet and con d ition  in  th e  v ic in ­

ity  of the e x c lo s u r e s , (5) to d e term in e  the population  tren d  of th e w h ite -  

ta iled  deer  h erd s  in  the v ic in ity  of th e e x c lo s u r e s .

F ie ld  w ork  to ev a lu a te  th is  p rob lem  co m m en ced  in  June, 1957  

and contin ued  until M ay, 1963. F ie ld  w ork  w a s fin a n ced  under P ittm a n -  

R o b ertso n  P r o je c t  W -7 8 -R  (1 -8 ), W ork P lan  5, Job 6 .

Study A rea

The C h iricah u a M ountains a r e  lo c a te d  in  the so u th ea stern  c o r ­

ner of A r izo n a  near the New M exico  bord er. The ran ge ex ten d s north  

and south fo r  a p p ro x im a te ly  40 m ile s  and is  15 to 20 m ile s  w id e . E le ­

v a tio n s  ran ge  from  4773 fe e t  a t P o r ta l on the e a s t  s id e  to 9795 fe e t  o n - 

C hiricah u a P ea k . M ost of the m ou ntain  l ie s  w ith in  the b ou n d aries of 

the C oronado N ation a l F o r e s t  w hich  i s  under the ju r isd ic t io n  o f th e U. S. 

F o r e s t  S e r v ic e .

One a c c e s s  ro a d  ex ten d s through the n orth ern  h a lf of the m ou n ­

tain  from  the C h ir icah u a N ation a l M onum ent and P in e ry  C anyon on the . 

w e st  s id e  over  Onion Saddle (7750 ') to P a r a d ise  and P o r ta l on the e a s t
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s id e . At Onion Saddle a roa d  con tin u es south fo r  about f iv e  m ile s  .to  

B arfoot P a rk  (7900') and R u stle r  P a rk  (8500 '). High p eak s to the south  

a r e  a c c e s s ib le  only  by tr a ils  w h ich  a re  m ain ta in ed  for f ir e  co n tro l. . 

N u m erou s sh o r t ro a d s exten d  in to  a l l  m ajor d ra in a g es .

The C h iricah u as a r e  co m p o sed  of four m ajor v e g e ta tio n  ty p es . 

T h ese  a r e  c o n ife r , oak w oodland, ch a p a rra l and m ountain  b ro w se , and  

g r a ss la n d  (D arrow , 1944).

The co n ifer  fo r e s t  i s  sep a ra ted  in to  two d iv is io n s . T h ese  a r e  

the sp r u c e - f ir  (P ic e a  E n g e lm a n n i- A b ie s  co n co lo r  ) \  and y e llo w  p in e -  

D ouglas f ir  ( P inus p o n d e ro sa -P se u d o tsu g a  ta x ifo lia ). G am bel oak  

(Q uercus G am b elii), d e e r -b r ie r  (C eanothus F en d leri), and n u m erou s  

g r a s s e s  a r e  a ls o  abundant in  th is  typ e.

Oak w oodland and ch a p a rra l ty p es  a r e  m o s t ly  in te r s p e r s e d .  

T his v e g e ta tio n  b elt i s  d om inated  by e v e r g r e e n  oaks (Q. a r iz o n ic a , Q. 

E m o ry i and Q. h y p o leu co id e s ), jun iper (Ju n iperus D eppeana); both 

Chihuahua (P . C hihuahuana) and piny on pine (P . c e m b r o id e s ), and s e v ­

e r a l im p o rta n t d eer b ro w se  p lan ts w h ich  in c lu d e  m ou ntain  m ahogany. - 

(C erco ca rp u s b r e v if lo r u s ) , s i lk - t a s s e l  (G arrya W rig h tii), and G regg  

cean othu s (C eanothus G r eg g ii) .

^ S cien tific  n a m es in  th is  th e s is  a r e  fro m  A r izo n a  F lo r a , T. H. 
K earn ey  and R . H. P e e b le s , U n iv e r s ity  of C a lifo rn ia  P r e s s ,  1951.
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The g r a ss la n d  type o c c u r s  in  the fo o th ills  and a ls o  exten d s  

in to  the oak w oodland. G ram a g r a s s e s  (B outeloua spp. ) dom inate th is  

v e g e ta tio n  typ e. Y ucca (Y ucca e la ta ), c r e o s o te  bush (L a rrea  tr id e n ta -  

ta), and m esq u ite  (P r o so p is  ju lif lo r a ) a r e  abundant throughout the  

g r a ss la n d  typ e.

W h ite -ta iled  d eer in h ab it a ll  v eg e ta tio n  typ es in  the m ountain . 

The g r e a te s t  d en sity  i s  found b etw een  5300 and 7000 fe e t  e lev a tio n  in  

oak-w oodland , ch a p a rra l, and m ou ntain  b ro w se  ty p es .

C lim a tic  con d ition s in  the C h ir icah u as a r e  c h a r a c te r iz e d  by 

ex trem e  w et and dry p e r io d s . P r e c ip ita t io n  o c cu rs  p r im a r ily  during  

the su m m er m onths o f Ju ly  and A ugu st and m id -w in ter  m onths of 

D ecem b er , January, F eb ru a ry , and M arch.

Sum m er p r e c ip ita tio n  a cco rd in g  to S e lle r s  (I9 6 0 ) i s  u su a lly  

p rod u ced  w hen deep la y e r s  o f m o is t  u n stab le  a ir  fro m  the Gulf of 

M exico  flow  up the Sulphur S p rin gs V a lle y  and down the San Sim on  

V a lley  and p a s s  over  the C h ir icah u a M ountains. W inter r a in fa ll d e v e l­

ops from  the P a c if ic  O cean, but th e se  s to r m s  do not a lw a y s  ex ten d  far  

enough south to a ffe c t  the C h ir ica h u a s.



C H APTER H.

D E E R -C A T T L E  STUDY AREAS '

s- ' :
F iv e  in d iv id u a l study a r e a s  w e r e  s e le c te d  in  the C h ir icah u a  

M ountains fo r  sp e c if ic  s tu d ies  of the v e g e ta tio n . The study p ro je c t, 

h ow ever, w as not lim ite d  e n t ir e ly  to th e se  a r e a s . Study a r e a s  w e r e  

p ick ed  on a b a s is  of a c c e s s ib i l i ty ,  b ro w se  abundance, and the p r e se n c e  

of w h ite - ta ile d  deer and l iv e s to c k . S p e c ia l-u se  p e r m its  w e re  gran ted  

by the Û  S; F o r e s t  S e r v ic e  fo r  ea ch  a r e a  w hen s it e s  w e r e  ap p roved  by 

the l iv e s to c k  p e r m itte e  and d is tr ic t  F o r e s t  R an ger . Study a r e a s  w e re  

nam ed a fter  w e ll-k n o w n  lan d m ark s in  the v ic in ity  of ea ch  a r e a . F ig u re  

1 show s the lo ca tio n  of the f iv e  study a r e a s .

G razing  A llo tm en ts

E ach  study a r e a  i s  lo c a te d  on a d ifferen t l iv e s to c k  g ra z in g  

a llo tm en t w hich  i s  c o n tr o lle d  by the U. Ŝ  F o r e s t  S e r v ic e . Stock ing  

r a te s  on a llo tm en ts  fo llo w  stan d ard s s e t  by the F o r e s t  S e r v ic e , and  

th ey  have not been changed  for m an y y e a r s  in  th is  a r e a . T h ere  a r e  

both s e a so n a l and y e a r ly  u se  a llo tm e n ts . S ea so n a l u se  v a r ie s  from  

f iv e  to e igh t m onths depending on a llo tm en t s iz e  and num ber of l i v e ­

sto ck  u n its.

6



7 

Arizona Game and Fish Commission 
Wildlife Restoration Division 

CHIRICAHU A MOUNTAINS 

Figure 1. Location of the five 
study areas. (• ) 

1. Paradise 
2. Barfoot 
3. Hands Pass 
4. Rucker No. 1 
5. Rucker No. 2 
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P a r a d ise  and R ucker N o. 1 study a r e a s  a r e  lo c a te d  on y e a r ly  

g ra zin g  a llo tm en ts; w h e r e a s , R ucker N o. 2, Hands P a s s ,  and the B a r -  

fo o t study p lo ts  a r e  on a r e a s  of on ly  s e a so n a l u se .

E x c lo su r e  C on stru ction

F our a r e a s  w e re  e s ta b lish e d  in  1957 to study the e ffe c ts  of 

both deer and c a tt le  on the v e g e ta tio n . T h ese  p lo ts  w e re  about s ix  

a c r e s  in  s iz e  w ith  h a lf of each  p lo t fen ced  to k eep  d eer and c a tt le  out 

and the o th er h a lf fe n c e d  so  that c a tt le  w ould be exclu d ed  but deer  

w ould have f r e e  a c c e s s  to the p lo ts . A  fifth  p lo t w as added in  1959 

w h ere  on ly  c a tt le  w e r e  exclu d ed .

D e e r -p r o o f fe n c e s  c o n s is te d  of two 48 in ch  r o l ls  of page w ir e  

co n n ected  togeth er  (F ig u re  2). The top stran d  w as su sp en d ed  fro m  12 

foot s te e l  p o le s  w hich  w e re  in s e r te d  in  p ip e fo o tin g s  s e t  in  c o n c r e te . _ 

P ip e  fo o tin g s  w e re  th ree  and o n e -h a lf  fe e t  deep and sp a ced  e v e r y  50. 

fe e t  around the rec ta n g u la r  e x c lo s u r e . P ip e  s ta y s  ( 3 /4 " - 7 I) w e re  in -  . 

s e r te d  b etw een  the m ain  p ip e  su p p orts for  added stren gth .

C a ttle -p ro o f fe n c e s  w e r e  c o n str u c ted  so  that th ey  u t iliz e d  one  

s id e  of the d e e r -p r o o f  f e n c e s . The other th ree  s id e s  c o n s is te d  of a ; 

fo u r -w ir e  c a ttle  fe n c e  w ith  sev e n  fo o t s t e e l  supp orting  p o s ts .  The bot­

tom  and top w ir e s  w e r e  sm ooth , . but the two m id d le  w ir e s  w ere-b a rb ed .
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P a r a d ise  Study A rea

T h is study a r ea  i s  Located on the e a s t  s id e  of the m ountain  two 

m ile s  from  the town of P a r a d ise . It i s  s itu a ted  on an e a s te r n  ex p o su re  

at about 7000 fe e t  and on a 24 p er ce n t s lo p e . The top s o i l  i s  r e la t iv e ly  

sh allow  and c o n s is t s  p r im a r ily  of d eco m p o sed  r h y o lite  and sh a le .

The to ta l fen c e d  a r ea  i s  6 . 2 a c r e s  in  s iz e .  About o n e -h a lf  of 

th is a r ea  i s  fen ced  to exclu d e  deer and cattle, and it  w ill  be r e fe r r e d  to 

in  th is  th e s is  a s  the to ta l p lo t. The other ha lf ex c lu d es  c a tt le  on ly  and  

w ill be r e fe r r e d  to a s  the d eer  p lo t. A d jacen t to the c a ttle  p lot, an  

a rea  a c c e s s ib le  to both d eer and c a ttle  w as e s ta b lish e d  for  co m p a ra tiv e  

study and it  w ill  be r e fe r r e d  to a s  the co n tro l p lot.

L ine In tercep t M ethod

In ra n g e  s tu d ies  i t  i s  im p ortan t to know the d en sity  and c o m ­

p o s it io n  of t r e e s ,  sh ru b s, fo rb g  and g r a s s e s  in  ea ch  study a rea ; V a lu ­

ab le  data w ill  be obtained  from  fu tu re  rea d in g s  to d e term in e  v e g e ta tio n  

ch an ges in  p r o te c ted  and u n p rotected  p lo ts .

In the in ter c ep t m eth od  a ll p lan ts w e re  m e a su r e d  that in t e r ­

cep ted  a s te e l  tape (C anfield , 1950). G r a s s e s  w e r e  m e a su r e d  at ground  

Level, and data obtained  in c lu d ed  on ly  the b a sa l grow th in ter c ep tio n . ~ 

F o rb s w e re  m e a su r e d  by th ree  m eth o d s. Stem  d iam eter  w as m e a su r e d  

on s in g le  s tem m ed  fo rb s; r o s e t te  or ground creep in g  fo r b s  w e r e
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m e a su r ed  on b a sa l in tercep tio n ; and la r g e  sp read in g  fo rb s  w ere  m e a s ­

u red  by crow n sp read . O v e r -s to r y  v e g e ta tio n  w a s m e a su r e d  by v e r t i ­

ca l p ro jec tio n  of the crow n sp rea d .

P erm a n en t in te r c e p t tr a n se c ts  w e re  e s ta b lish e d  in  each  fe n ced  

e x c lo su r e  and ad jacen t co n tr o l p lo ts . P a r a lle l  tr a n se c ts  w e r e  sp a ced  

at v a r io u s  in te r v a ls  depending on te r r a in  and s iz e  of e x c lo s u r e s .  

T r a n se c ts  w e r e  m a rk ed  at the beginn ing and end by a 36 in ch  p a in ted  

w itn e ss  stak e  w ith  a ff ix ed  n u m b ered  m e ta l ta g s . S tarting  s ta k e s  w e r e  

24 in ch es  long w ith  a w ir e  loop  fa s te n e d  a t the top. T h ese  s ta k e s  w e r e  

d riven  a lm o st  flu sh  w ith  the ground, and th ey  w e re  sp a ced  at 5 0 -fo o t  

in te r v a ls . A  Lufkin s t e e l  tape 100 fe e t  long and m a rk ed  in  tenths of a  

foot w as u se d  for m e a su r in g . A  tw o -in ch  w ire  hook w as a ttach ed  to  

the tape loop w hich  e a s i ly  hook ed  on to the sta r tin g  s ta k e s .

T r a n se c ts  w e re  200 fe e t  long, and w e r e  d iv id ed  into four lin e s  

of 50 fe e t  each . One ex cep tio n  w a s  the P a r a d ise  co n tro l p lo t w h ich  had
. . .  i . ■* p ■■ '

two lin e s  of 50 fe e t  p er  tr a n se c t . T his w as done to a v o id  running in to  

another v eg e ta tio n  typ e. V eg eta tio n  rea d in g s  m o r e  than 50 fe e t  w e re  

not p o s s ib le  on the s te ep  bru sh y  h i l ls id e s .  E ven  w ith  5 0 -fo o t tr a n s e c ts  

i t  w as d ifficu lt to a lig n  the tape in  a s tra ig h t lin e  on the ground.

P a r a d ise  w as the f ir s t  stud y a r ea  e sta b lish e d , and f iv e  tr a n ­

s e c t  l in e s  w e re  a rra n g ed  in  the to ta l p lot, and ten  in  the d eer p lo t and  

co n tro l p lo t. T r a n se c t  l in e s  w e r e  red u ced  to f iv e  in  the other four



a r e a s , b eca u se  ten  lin e s  w ere  too c lo s e  to g e th er , and o v e r - s to r y  

p lan ts w e r e  in c lu d ed  on m o r e  than one tr a n se c t  lin e .

F in d in gs on P lan t C om p osition  :

L in e in te r c e p t tr a n s e c ts  at P a r a d ise  w e re  e s ta b lish e d  and  

r e a d  in  A ugust, 1957. T ab le 1 l i s t s  the p lan ts and d en sity  found in  the  

th ree  p lo ts . In the d eer p lo t the am ount of plant in ter c ep tio n  w as ^

along 2000 fe e t  of tr a n se c t . T h is w as red u ced  to 1000 fe e t  in  T ab le 1

. ' ^ ...............  ■ . i
to be co m p a ra b le  w ith  the c o v e r a g e  in  the to ta l p lo t and co n tro l p lot.

E lev en  d ifferen t s p e c ie s  o f g r a s s  w e r e  id en tified . S id e o a ts  

gram a (B. cu rtip en d u la) w as the dom inant g r a ss  in  each  p lo t. A p p ro x i­

m a te ly  40 p e r ce n t of the d eer  plot*s g r a s s  co v er  w as s id e  oats gram a. 

F ig u re  3 i l lu s t r a te s  th e e x c e lle n t  stand  of g r a s s e s  at th is  study s ite .

A gave  (A gave P a lm e r i) , yu cca , and bear g r a s s  (N olin a  m ic r o -  

car p a ) c o m p r ise d  over  70 p e r ce n t of o th er under s to r y  p la n ts .

F o rb s  w e re  d ifficu lt to id en tify , e s p e c ia l ly  th o se  that w e re

not c o m p le te ly  d eve lop ed . U n id en tified  s p e c ie s  w ere  lum ped a s  u n -

Vs
known fo r b s . The m o s t  com m on  fo rb s  m e a su r e d  w e r e  th o se  in  the  

g en era  E uphorbia and V erb en a and one sa g e  (S a lv ia  L em m on i).

O ver s to r y  v eg e ta tio n  w a s p r im a r ily  ju n ip er , p iny on p in e, 

A rizo n a  oak, and E m o ry  oak. Of the im p ortan t b ro w se  s p e c ie s ,  • 

m ountain  m ahogany w a s the m o s t  abundant.
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T able 1. A m ount of p lant in ter c ep tio n  along 1000 fe e t  of tr a n se c t  in  
ea ch  p lo t a t the P a r a d ise  study a rea  in  A u gu st, 1957. *

V eg eta tion L ine In tercep t C ov era g e  in  F e e t  
D eer P lo t T ota l P lo t C ontrol P lo t

G r a sse s

A ndropogon c irr a tu s  
A r is t id a  O rcu ttian a  
B outeloua cu rtip en d u la  
B outeloua hir suta  
E r a g r o s t is  in ter m e d ia  
L ycu ru s p h leo id es  
M uhlenb ergia  E m e r s le y i  
M uhlenb ergia  lo n g ilig u la  
M uhlenb ergia  r ig id a  j 
P anicum  H a llii  
P ip toch aetiu m  fim b ria tu m

T otal

F o rb s  and O ther Under s to r y

A gave P a lra er i 
A r te m is ia  p a c ifica  
B ahia  d is s e c ta  
B ouvard ia  g la b err im a  
E ch in o c e re u s  sp . 
E riogonum  W righ tii 
E uphorbia sp .
E upatorium  sp .
M im osa  sp.
N olina m ic r o ca r p a  
Opuntia E n g lem an n ii 
P o ly g a la  o b scu ra  
S a lv ia  L em m on i 
S an vita lia  A b erti 
S e llo a  g lu tin o sa  
S en ec io  lon g ilob u s  
T rich o ste m a  a r izo n icu m

1 . 6 1.1 1 . 6
0 . 2 1 .9 1 . 6

10 .1 3 .0 5 .3
0 . 2 0 . 0 0 . 0
0 .3 0 . 2

oo

0 . 6 0 . 8 1 .1oo

0 .9

od

2 . 0 1 .4 3 .5
0. 3 0 . 0

od

0 . 6 0 . 0

od

1 . 0 0 .4 1 .3

2 6 .9 >9. 7 : 1 4 .4

3. 6 8 . 2 1 6 .3
0 . 0 0 .3

od

0 . 0 0 .5

od

1 . 0 1 .1

od

Od od

0 . 2
2 : i 1 . 0 0 .5
1 . 2 0 .1 3. 0Od

2 . 8 0. 0
0 .5 0. 9 0 . 1

3 8 .0 2 8 .6 9 .6
1 .9 3 .2 0 . 0
0 . 2 0 . 2 0 . 2
0 . 2 0 .3 0 . 2od

0 . 0 0 . 1
0 . 7 0 .4

Od

0 .5 0. 0

od

0 . 1 6 .4 0. 5



13

T able 1. (Continued)

L in e In tercep t C ov era g e  in  F e e t
D eer P lo t T ota l P lo t C on tro l P lo t

V erb en a  sp . 2 . 8 0. 1 7. 2
Y ucca sp . 1 0 .3 12. 8 16. 8
Unknown fe r n s 0 . 2 0 . 2 0 . 0
Unknown fo rb s 2 .4 3 .4 4. 3
Unknown m u sh ro o m s 0 . 1 0 . 0 0. 0

T otal 65. 8 7 0 .5 59. 0

T r e e s  and Shrubs

C erco ca rp u s b r e v ifio r u s 41 . 3 67. 5 58. 5
G arrya W righ tii 0 . 6 0 .4 5. 8
Juniper us D eppeana 5 5 .8 62 . 0 113. 7
P inus c em b r o id e s 125. 6 9 2 . 6 258. 7
Q uercus a r iz o n ic a 9 4 .1 80. 0 152. 2
Q uercu s E m o ry i 4 0 .2 81. 5 0. 0
Q uercus h y p o leu co id es 0 . 0 9 .0 0 . 0
R hus tr ilo b a ta 1 . 0 0. 0 0. 0

T otal 3 5 8 .6 3 9 3 .0 5 8 8 .9

*Both o v e r s to r y  and under s to r y  p lan ts o v er la p p ed  a long tr a n se c ts ;
co n seq u en tly , the to ta l of the th ree  p lant d iv is io n s  w ill  not equal the
to ta l tr a n se c t  c o v er a g e .



Figure 2. 

Figure 3. 

Deer -proof fence plot at Paradise study area. 
is suspended between steel posts 50 feet apart. 
1958. 

Page wire 
April, 

Excellent stand of side oats grama in the deer plot of the 
Paradise study area. April, 1958. 
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B a r f o o t  Study A rea

Bar fo o t i s  lo c a te d  on a sou th ern  ex p o su re  o n e -h a lf  m ile  e a st  

of B arfoo t Cam p Ground at about 7900 fe e t . The top s o il  i s  m o d er a te ly  

deep. R h y o lite  ou tcrop p in gs r i s e  a lm o s t  1000 fe e t  above the stud y a r e a  

on the north  and e a s t  s id e s . S m a ll fr a c tu r ed  p ie c e s  o f rh y o lite  form  

sm a ll r o ck  s l id e s  in  the d eer p lo t.

F in d in gs on P lant C om p osition

T able 2 l i s t s  the p lan t s p e c ie s  and d en s ity  r e c o r d e d  on v e g e ­

tation  tr a n se c ts  co m p le ted  in  S ep tem b er, 1957.
■'' ■ " J . 1 \ i . ' v

S ix  g en era  o f g r a s s e s  w e re  id e n tif ie d  a t B arfoot. The m o st  

abundant gen u s w a s M u h len b erg ia . T his genus in v o lv ed  m o re  than one  

s p e c ie s ,  but a c cu ra te  id e n tif ic a tio n s  w e r e  not m ade b eca u se  s e e d  

head s w e r e  u n ava ilab le  w hen m ea su red .

. 0 £ the fo r b s , fa ls e - ta r r a g o n  (A r te m is ia  d ra cu n cu lo id es) had

the g r e a te s t  d en sity . In the to ta l p lo t th e se  p lan ts w e re  so  th ick  that 

foot tr a v e l w a s d ifficu lt. O ther m ajor fo rb s  in c lu d ed  fleab an e  , 

(E r ig ero n  S ch ied ea n u s), m u lle in  (V erb ascu m  T h a p su s), lup ine (L upinus  

sp. ), and a g ro u n se l (S en ec io  M acd ou ga lii).

B arfoot w as c o m p le te ly  burned over  in  1953; con seq u en tly , 

o v e r s to r y  p lan ts w e re  r e la t iv e ly  new and not c o m p le te ly  e s ta b lish e d . 

S ilv er  le a f  oak and A r izo n a  oak w ere  the m o st abundant tr e e s  and w ere  

p r e se n t in  d en se  p a tch es . Young p o n d ero sa  p in es  w e r e  n u m erou s in
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T able 2. A m oun t-o f p lan t in ter c ep tio n  along 1000 fe e t  of tr a n se c t  in  
each  p lo t at B arfoot study a r e a  in  S ep tem b er, 1957.

V egeta tion
L ine In tercep t C o v era g e  in  F e e t  

D eer P lo t T ota l P lo t C ontrol P lo t

G r a ss e s  .

B rom u s c ilia tu s  
B lep h aron eu ron  tr ic h o le p is  
E r a g r o s t is  sp .
K o e ler ia  c r is ta ta  
M uhlenb ergia  spp.
Pan icum  bulbosum

T ota l .

F o rb s  and O ther Under s to r y

A c h ille a  la n u lo sa  
A gave P a r r y i  
A nth ericum  T o rr e y i  
A r te m is ia  d ra cu n cu lo id es  
B r ic k e llia  sp .
C a ca lia  d eco m p o sita  
Chenopodium  sp .
C irsiu m  sp .
C yperus sp .
C om m elin a  d ian th ifo lia  
D elphinium  a n d es ic o la  
E r ig e r o n  S ch ied ean u s  
G alium  a sp err im u m  
Gnaphalium  P r in g le i  
H edeom a h y sso p ifo liu m  
H e lio p s is  p a r v ifo lia  
Ipom oea c o s te lla ta  
Lupinus sp .
O enoth era sp.
P ter id iu m  aquilinum  
S alv ia  L em m on i 
S en ec io  M acd ou galii 
S ilen e  la c in ia ta

0. 7 0. 0 0. 2
0 . 0 0 .4 o ’ 0
0 . 1 0 . 0 0 . 0
0 . 0 0. 6 0. 0

1 8 .4 1 5. 8 16. 9
0 .4 o io 0 . 0

1 9 .6 6. 8 17. 1

„ ' . '
: :

0. 2 0 : 4 0 .4
1. 0 0. 0 0. 0
0. 1 0. 0 0. 0

152. 7 1 1 9 . 7 63. 3

CO(\3 0. 0 0. 0

OO

1. 8 0. 2
1 . 0 .............  0 . 0 ------------

Oo

8 . 5 1. 8 1 .1
0 . 4 0. 0 0. 0
0. 0 0 . 0 0. 1
0. 0 1 . 0 1 . 1

16. 8 5 . 7 1 . 2
0. 8 2 . 4 1 . 9
1 . 6 1 . 6 0. 0
1. 8

oo

0. 0
1 . 9 0. 0 6. 5
0. 0 0. 2 0. 0
4 . 9 4 . 5 3 . 4
0. 0 0 . 4 0 . 5oo

0. 0 4.  5
3. 0 0. 0

od

1 2 . 0 9 . 0 1. 7
0 . 2 0. 0

od
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T able 2. (C ontinued)

V egeta tion L in e In tercep t C overage  in  F e e t
D eer P lo t T ota l P lo t C ontrol P lo t

S tev ia  se r r a ta 3 .4 5 .2 2 . 8
V erb ascu m  T hapsus 12, 4 4 .7 0 . 2
V erb en a sp . ----- 5 .0 2 . 2 1. 8
V erb esin a  lo n g ifo lia 1 .7 1. 6 1. 1
Y ucca sp . - •

00O

o .o  .- o .o  .
Unknown fo rb s 7. 7 6 .9 4. 1

T otal
• • • ■■ *: ' : ' ■

240. 2 169.1 9 5 . 9

T r e e s  and Shrubs ; r

C eanothus F e n d le r i - , 3 8 . 2 3 4 . 4 7 . 6
Juniperus sp . 0 . 0 1 .4 0 . 0
P in u s p on d ero sa 0. 0 55. 1 18. 5
Q uercu s a r iz o n ic a  , 8 1 . 4 13. 1 66 . 5
Q uercus h y p o leu co id es 8 4 . 9 1 8 8 . 0 2 7 6 . 4

T otal 2 0 4 . 5 292 , 0 .......
1 ■. ; ■ •

369. 0
i ■ : .

T. -
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the to ta l p lo t but w e r e  beginning to in vad e the co n tro l and deer p lo ts .  

D e e r -b r ie r  w as the only  shrub s p e c ie s  m ea su red , and it  w as found in  . 

low  th ick ets  throughout the study a r ea . - - '

H ands P a s s  Study A rea

Hands P a s s  i s  lo c a te d  on a w e s te r n  ex p o su re  n ear the e a s t ­

ern  boundary of the C hiricah u a N ation al M onum ent at about 7000 f ee t  

e le v a t io n . 1 F e n c e d  p lo ts  a re  lo c a te d  on a 25 p ercen t s lo p e  on a l im e ­

ston e  r id g e . The so il  i s  sh a llo w  at th is  s ite  and i s  r e s t r ic t e d  m o s t ly  

to c r e v ic e s ,  d e p r e ss io n s , and w a sh e s . ' - - -

\  . - ' -  ^

F in d in gs on P lan t C om p osition  .

L ine in te r c e p t tr a n s e c ts  w e r e  e s ta b lish e d  in  A ugust, 1958. 

Data from  th e se  tr a n s e c ts  a r e  p r e se n te d  in  T ab le  3.

T otal g r a s s  d en s ity  at the Hands P a s s  a r e a  w as th e h ig h est  

m e a su r ed  on any stud y a r e a . S ide oats gram a w a s the dom inant s p e ­

c ie s  and m ad e up over  50 p e r c e n t of the g r a s s  c o v e r .

Sunflow er (H elianthus p e tio la r iu s )  had the h ig h est forb  co v er  

a g e . In the co n tro l p lo t i t  w as the m o s t  abundant s p e c ie s .  O ther dom i 

nant under s to r y  v eg eta tio n  in c lu d ed  a g ave , yu cca , bear g r a s s , and  

p r ic k ly -p e a r  (Opuntia E n g lem an n ii). • '
r - • ; \ r

F iv e  o v e r - s to r y  s p e c ie s  w e r e  m e a su r e d  on lin e  tr a n s e c ts .
.*

T hey in c lu d ed  m ountain  m ahogany, s i lk - t a s s e l ,  ju n ip er , p inyon  p in e,



19

T ab le 3. A m ount of p lan t in ter c ep tio n  along 1000 fe e t  of tr a n se c t  in  
each  p lo t at the Hands P a s s  study a r e a  in  A ugu st, 1958.

.V egetation  . L in e In tercep t C ov era g e  in  F e e t  
D eer P lo t T ota l P lo t C ontrol P lo t

G r a sse s

A ndropogon c ir r a tu s  
A r ist id a  sp .
B outeloua curtip en d u la  
E r a g r o s t is  in ter m e d ia  
H ila r ia  B e la n g e r i 
L ep toch loa  dubia 
L ycu ru s p h leo id es  
M uhlenb ergia  lo n g ilig u la  
M uhlenb ergia  m o n tico la  
P oa  sp .
S itan ion  H y str ix  
Stipa L etterm a n i  
Unknown g r a s s e s

: . T ota l .

F o rb s  and O ther Under s to r y

A gave P alm  e r i  
A plopappas sp . 
A r te m is ia  sp .
A ste r  sp .
C om m elin a  d ian th ifo lia  
D a sy lir io n  W h ee ler i 
E ch in o c e re u s  sp . 
E riogon u m  sp . 
H elianthus p e tio la r iu s  
Ipom oea sp .
M entha sp .
M ira b ilis  lo n g iflo ra  
N olin a  m ic r o c a r  pa 
Opuntia E n g lem an n ii 
S a lv ia  L em m on i 
S e llo a  g lu tin o sa

0 . 0 0 . 2 0 . 2
7 .6 2 . 7 0. 0

2 1 . 8 1 4 . 4 17; 2
0 . 2 0. 0 1 . 0
1 . 4 0. 0 0 . 0
0 . 8 • 1 . 4 0 . 4
1 . 4 0 . 8 3 . 4
1. 1 5 . 0 2 . 2oo oo

6 . 1oo oo

0 . 1
1; 5 ’ o. 6 - 0. 6oo

0 . 0 O 00

1. 3

00O

0. 3

37.  1 2 5 . 9 32. 3

... , .

44.  7 25. 1 1 4 . 9
4.  0 2 . 0 0 . 0
0 . 4 0 . 4 0 . 1oo oo

1 . 1
0 . 0

oo

0 . 2
6 . 6 17. 1 9. 700o

0 . 9 1. 2oo

0 . 0 0 . 9
10. 0 12 . 6 101. 8oo

0 . 0 0 . 2
5.  2 1 . 4

oo

0 . 0 0. 0 3. 000r-H 50.  0 0 . 0
25.  2 3 . 4 14. 0oo oo

12 . 8
0. 0 0. 1 2. 0
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T able 3. (C ontinued)

V egeta tion L ine In tercep t C o v era g e  in  F e e t
D eer P lo t T ota l P lo t C ontrol P lo t

S en ec io  lo n g ilo b u s__ 0 . 0 0 .4 0 . 0
S p h a era lcea  sp . 0 . 1 0 . 0 0 . 6
T ra d esca n tia  p in etoru m 0. 0 0 . 0 0 .4
V erb en a g r a c il is 1 .3

oo

2 . 6
Y ucca sp . - 1 5 . 5 20 . 2 28. 8
Unknown fe r n s 0 . 1 0 . 7 0 . 0
Unknown fo rb s 0. 3 2 . 2

T ota l 129. 0 135.  3, 196 . 5

T r e e s  and Shrubs
> ’ ' ' ' ' . - r t  ■ '

C erco ca rp u s b r e v iflo r u s 165. 6 1 9 8 . 4  ‘ 247. 8
G arrya W righ tii 0. 0 2 1 . 5 0 . 5
Juniper us D eppeana ......... 37.  1 26 . 7 9 . 0
P inus c em b r o id e s 6 . 0 0 . 0 0 . 0
Q uercus a r izo n ic a 0 . 0 69. 1 o . o

- T otal 208. 7 3 1 5 . 7 257. 3

f: f



and A rizo n a  oak. M ountain m ah ogany had the h ig h e s t  d en sity , and  

Hands P a s s  w as the on ly  study a r e a  w h ere  an im p ortan t b ro w se  p lant 

dom inated  o v e r - s to r y  v eg e ta tio n . F ig u re  4 i l lu s t r a t e s  the d en se  

m ountain  m ahogany co v er  at Hands P a s s .

R ucker N o . 1 Study A rea

R ucker N o. 1 i s  lo c a te d  o n e -h a lf  m ile  north of the R ucker  

R an ger Station  on a w e s t  fa c in g  s lo p e  at an e lev a tio n  of a lm o s t  6200  

fe e t . F e n c e d  p lo ts  a r e  on a s lo p e  of about 22 p e r ce n t. T h is  s it e  has

sh a llow  s o il  w ith  n u m erou s c o n g lo m era te  ou tcrop p in gs in  each  p lot.

; , 3
, . ' '

F in d in g s on P lan t C om p osition
i . 1  '

The d en sity  and c o m p o sitio n  of p lan ts m e a su r e d  and id e n t i­

f ie d  a r e  l is te d  in  T able 4 .

S even teen  s p e c ie s  o f g r a s s  w e re  m e a su r ed  on transects". 

T h is w a s the h ig h est num ber id e n tif ie d  in  the study a r e a s . S ide o a ts  

gram a and bull g r a ss  (M. E m e r s le y i) p rod u ced  the g r e a te s t  ground  

c o v e r a g e .

G o ld en -ey e  (V ig u iera  sp . ) and m in t (M entha sp . ) w ere  the  

dom inant fo r b s . B ear g r a s s , y u cca , and so to l (D a sy lir io n  W h ee ler i)  

w e re  a lso  abundant ground c o v er  s p e c ie s .

O v e r -s to r y  v e g e ta tio n  w as dom inated  by e v e r g r e e n  sh ru b s. 

Sum ac (Rhus ch o r io p h y lla ), m ountain  m ahogany, and s i lk - t a s s e l  w e r e
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T able 4. A m ount o f p lant in ter c ep tio n  a long 1000 fe e t  o f tr a n se c t  in
ea ch  p lo t at the R ucker N o. 1 study a r ea  in  S ep tem b er, 1958.

V egeta tion L in e In tercep t C ov era g e  in  F e e t  
D eer P lo t T otal P lo t C ontrol P lo t

G r a ss e s

A ndropogon barb in od is  
A ndropogon c irr a tu s  
A r ist id a  O rcuttiana  
B outeloua curtip en d u la  
B outeloua h ir suta  
E r a g r o s t is  in ter m e d ia  
H eterop ogon  con tortu s  
L ep toch loa  dubia 
L ycu ru s p h leo id es  
M uhlenb ergia  E m e r s le y i  
M uhlenb ergia  lo n g ilig u la  
P an icum  bulbosum  
P anicum  H a llii  
P ip toch aetiu m  fim b r ia  turn 
S eta r ia  sp .
S itan ion  H y str ix  
T rich ach n e  c a lifo r n ic a

T otal

F o rb s  and O ther Under s to r y

A gave P a lm er !
B ouvardia  g la b e r r im a  
B r ic k e llia  c a lifo r n ic a  
C om m elin a  d ia n th ifo lia . 
D a sy lir io n  W h ee ler i 
E ry sim u m  capitatum  
E upatorium  h erb aceu m  
H offm an segg ia  sp .
Ipom oea sp .
M entha sp .
M ira b ilis  lo n g iflo ra  
N olin a  m ic r o ca r p a

" * - ; * 3

0. 8 0 .0 1 .4
1 .4

OO

2. 5
1 .4 0. 2 1 .5
9 .6 19. 6 6. 6
0 .2 0. 0 1. 1
0 .2 0. 0 0. 7
0 .3 1 0 .0 1 .1
2. 1 2 .5 0. 6
0. 6 0. 2 0. 0
4 . 1 3 .0 7 .3
0 .0 0. 0 2 .5Oo

0. 0 0. 3
1. 7 1 .6 0. 2
1. 7 1. 1 0. 0
0. 1 1 .2 0. 2oo

0. 1 0. 0oO

P o 1. o

23. 6 29. 5 27. 0

o o 2 .9 1 .6

p o 0 .0 • 1 .8
2. 8 0. 0 0. 0
0 .3 0 .7 ......... ... . 0. 4
4 .7 9 .9 3. 2
0 .4 0. 0

oo

0 .0 0. 0 0 .5
0 .4 0. 0

oO

2. 8 1. 2 0. 1
7 .4 10. 6 1. 3
5 .7 1. 8 0. 0

53. 0 9. 3 1 2 3 .4
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T able 4. (Continued)

V e g e ta t io n L in e In tercep t C ov era g e  in  F e e t  
D eer P lo t T ota l P lo t C ontrol P lo t

Opuntia sp .
S an v ita lia  A b erti 
S ello a  g lu tin o sa  
S en ecio  lon g ilob u s  
S p h a era lcea  sp. 
T rich o sto m a  a r izo n icu m  
V erb en a g r a c il is  
V erb es in a  lon g o fo lia  
V ig u iera  sp.
Y ucca sp .
Unknown fe r n s  
Unknown fo rb s

T otal

T r e e s  and Shrubs

C eanothus G reg g ii 
C erco ca rp u s b r e v iflo r u s  
G arrya W righ tii 
Jun iperu s D eppeana  
P in u s c em b r o id e s  
Q uercu s a r iz o n ic a  
R hus ch orio p h y lla

0. 0
COO

4 . 3
0. 7..

O
 O

 
O

 O , 1 .6
0 .0 0 .4OO

0. 0 . 0 . 1
0 .1 0 .0 0 .4
0 .4 0. 0 0. 0
4 .6

00

1 .6
1 . 0 7. 1 7. 6
9 .1 1 7 .5 49. 2

12. 8 1 6 .6 6 .6
0. 2 0 .6 0. 0
5 .8 1 0 .8  ' : 7. 1

112. 2 89. 3 211. 2

1 .7 0 .0 0. 0
9 6 .1 8 2 .8 9 0 .1

156. 8 49 . 4 17. 0
66. 9 1 4 .0 2 2 .0
1 0 .5 2 3 .7 17. 8
5 5 .4 0. 0 1 1 0 .9

1 3 9 .4 : 1 3 6 .0 3 8 .8

T otal 526. 8 305. 9 296. 6
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the dom inant sh ru b s. Jun iper, p inyon  p in e, and A rizo n a  oak w e r e  the  

im p ortan t t r e e s  a t th is  s it e .

R ucker N o. 2 Study A rea

R ucker No. 2 i s  lo c a te d  two m ile s  north  of R ucker N o. 1 on  

a north fa c in g  ex p o su re  at an e lev a tio n  of about 6200 fe e t . S o il depth is  

m o d era te , and r h y o lite  ou tcrop p in gs a r e  s c a t te r e d  throughout the s i t e .

F in d in gs on P lan t C om p osition

T r a n se c ts  w e r e  e s ta b lish e d  in  A ugust, 1959. D ata fro m ' 

th e se  tr a n se c ts  a r e  g iv en  in  T ab le 5 . .

T otal g r a s s  d en sity  w as s im ila r  in  each  p lo t. S id e o a ts  * 

gram a and blue gram a (B . g r a c i l i s ) w e re  the dom inant s p e c ie s .

M orning g lo ry  (Ipom oea sp . ) w a s the dom inant forb  s p e c ie s .  

E x te n s iv e  a r e a s  w e re  c o v e r e d  by th is  p lant, and m an y fo rb s  and  

g r a s s e s  w e re  c o m p le te ly  entw ined .

M ountain m ahogany, A r izo n a  oak, E m o ry  oak, and A pache  

plu m e (F a llu g ia  paradoxa) w e re  th e on ly  o v e r - s to r y  p lan ts m e a su r ed .
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T able 5. A m ount of p lant in ter c ep tio n  a long 1000 fe e t  of tr a n se c t  in
ea ch  p lo t a t th e R u ck er No. 2 study a r ea  in  A ugu st, 1959.

V eg eta tio n
L ine In tercep t C overage  in. F ee t. 
D eer P lo t C on tro l P lo t

G r a ss e s
\  0

0, ;

A ndropogon c ir r a tu s 1. 5 2: i
A r is t id a  O rcu ttian a 0. 0 1. 2
B outeloua curtip en d u la 10. 8 7 .4
B outeloua g r a c i l is 5. 0 9 .4
B outeloua r a d ic o sa 2 :6 1: 8
B rom u s sp . 0. 0 0. 1
E r a g r o s t is  in ter m e d ia 0. 0 0. 2
L y cu ru s p h leo id es 2 .4 0. 8
M uhlenb ergia  E m e r s le y i 1. 8 0. 2
M uhlenb ergia  m o n tico la 1. 1 0. 2
S e ta r ia  lu te sc e n s 0 :0 4: 3
S itan ion  H y str ix 0 .0 o: i
Unknown g r a s s e s 0. 5 6; o

T ota l 2 5 .1
T :
27. 8

F o rb s  and O ther U n d ersto ry

A plopappus sp . 0. 0 0 .4
A r te m is ia  p a c ifica 9. 2 3 .4
B o erh aav ia  p u rp u ra scen s 0 .0 4. 1
B ouvardia  g la b e r r im a 0. 0 3. 4
B r ic k e llia  c a lifo r n ic a 3 0 .4 35. 8

■ G henopodium  sp . 0. 0 1. 7
C yperus sp . 0. 2 0. 0
E riogonum  W righ tii 0. 0 1. 3
Gnaphalium  sp . 0. 0 0. 1
Ipom oea sp . 203. 3 276. 8
M a m m illa r ia  sp . 0. 0 0. 5
M ira b ilis  lo n g iflo ra 0. 0 1. 0
N olin a  m ic r o ca r  pa 22. 3 45 . 5
Opuntia sp. 6. 0 1 0 .4
P e c t is  f i l ip e s 0 .0 1 .4
P o rtu la ca  coron ata 0. 1 1. 0

i
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T able 5. (C ontinued)

V egeta tion L ine In tercep t C ov era g e  in  F e e t
D eer P lo t C on tro l P lo t

S a n v ita lia  a b er ti 0. 2 oo

T ribu lu s t e r r e s t r is 0. 0 0 .4
Y ucca sp . 1 4 .8 13. 8
Unknown fe r n s 0 .1 00o

Unknown fo rb s 18. 2 39. 1

T otal 33. 1 53. 7

T r e e s  and Shrubs . . . . . . . .

C erco ca rp u s b r e v iflo r u s 6 9 .4 5 4 . 3 ,
F a llu g ia  paradoxa 5. 3 0 .  0

Q uercus a r iz o n ic a 35. 8 5 3 .4
Q uercu s E m o ry i 41 . 0 11. 7

T otal 151. 5 1 1 9 .4

i •;

■ • .  V: '"'  ; ; ;



C H APTER HI.

BROWSE PRODUCTION AND UTILIZATION
. ; . . .  '

K now ledge of ran ge fo r a g e  con d ition s i s  of m ajor  im p o rta n ce  

in  l iv e s to c k  and big gam e m an agem en t. The su r v iv a l of our big ga m e . 

h erd s  and the prod u ction  of h ea lth y  a n im a ls  a r e  la r g e ly  dependent up­

on the quantity and q u a lity  of th e  fo ra g e  produ ced . F a ilu r e  to k eep  

the h erd s  w ith in  th e ca rry in g  ca p a c ity  of the ran ge  w ill  r e s u lt  in  p e r ­

m anent dam age to the v e g e ta tio n  upon w h ich  the a n im a ls  m u st depend. 

The n e c e s s a r y  in fo rm a tio n  to a v o id  th is  can  be obtained  by m ea su r in g  

the grow th and u se  of k ey  b ro w se  p la n ts .

M ea su r in g  T ech n iq u es

One k ey  b ro w se  s p e c ie s  w a s s e le c te d  in  each  study a r ea  for  

m e a su r em e n ts  of grow th and u s e . Enough b ro w se  p lan ts w e re  p r e s ­

ent in  a ll  p lo ts  to g iv e  adequate m e a su r e m e n ts . M ountain m ahogany  

w as the k ey  p lant a t P a r a d ise , Hands P a s s , R ucker N o. 1, and R ucker  

No. 2 study a r e a s . A t B arfoo t the k ey  plant w as d e e r -b r ie r .

D asm ann (1951) d e s c r ib e s  the v isu a l e s t im a te  and tw ig m e a ­

su rem en t m eth od  for d eterm in in g  u se  of b ro w se  p la n ts . The v isu a l  

m eth od i s  an e s t im a te  o f the to ta l annual grow th of the p lant that h a s

27
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been  eaten . In the tw ig m e a su r em e n t m ethod, m e a su r e m e n ts  on 

m a rk ed  tw ig s  a r e  m ad e a fter  grow th i s  co m p le ted  and b e fo re  new  

grow th b eg in s  to be u sed .

The tw ig m e a su r em e n t m eth od  w as u se d  on th is  study b e c a u se  

i t  w as c o n s id e r e d  the m o st r e l ia b le  for d eterm in in g  b ro w se  u se .

B ro w se  p lan ts for grow th and u se  m e a su r e m e n ts  w e re  s e l e c ­

ted  from  200 fo o t - l in e - in te r c e p t - t r a n s e c t s  a lrea d y  e s ta b lish e d  in  

study a r e a s . The n e a r e s t  m ountain  m ahogany to each  5 0 -fo o t stak e  

w as s e le c te d  i f  i t  con ta in ed  e igh t or m o re  tw igs of c u rren t grow th o n e -  

h a lf in ch  or longer- and grow th w a s no m o re  than four fe e t  from  the  

ground. F iv e  p lan ts w e re  m a rk ed  on ea ch  tr a n se c t  and 25 in  each  

d eer p lo t and co n tro l p lot.

D e e r -b r ie r  w as s e le c te d  by two m eth o d s. In 1958 the n e a r e s t  

plant to the tr a n se c t  sta k e  w as m ark ed , but from  1959 to 1963 the 

la r g e s t  p lant w ith in  20 fe e t  w as m ark ed .

R ed , y e llo w , b lu e, and g reen  p la s t ic  quail and p ig eo n  le g  

bands w e r e  u sed  a s  m a r k e r s  for  lo ca tin g  and id en tify in g  in d iv id u a l 

tw igs (F ig u re  5). F our c o n se c u t iv e ly  n u m b ered  bands w e re  a tta ch ed  

to b ran ch es of each  p lant. W henever p o s s ib le  tagged  b ran ch es w e r e  

sp a ced  on north, e a s t , south , and w e s t  s id e s  at v a r io u s  h e ig h ts  but 

w ith in  four fe e t . Tw ig p rod u ction  ab ove four fe e t  w as c o n s id e r e d  

la r g e ly  u n ava ilab le  to w h ite - ta ile d  d eer .
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F i g u r e  4. F e n c e  l ine  a t  H ands  P a s s  s tu d y  a r e a .  M o u n ta in  m a h o g a n y  
i s  the d o m in a n t  p lan t .  J u n i p e r  a n d  oak  a r e  p r e s e n t  in  the  
w a s h e s .

F i g u r e  5. N u m b e r e d  q ua i l  b and  a t t a c h e d  to m o u n ta in  m a h o g a n y
b r a n c h .  T h u m b  p o in t s  to one u t i l i z e d  twig.  F e b r u a r y ,  
1958.



30

E ight tw ig s , two a t ea ch  p la s t ic  band, w e re  ran d om ly  p ick ed  

on each  p lant for m e a su r e m e n ts . T w igs w e r e  m ark ed  w ith  an o il b a se  

paint w hich  w as a p p lied  by a g la s s  ey e  d rop p er. R ed, oran ge, and  

g r ee n  p a in ts  w e re  u sed , but a  d ifferen t co lo r  d es ig n a ted  ea ch  y e a r .  

P aint r in g s  w e re  ap p lied  to grow th  s c a r s  on m ountain  m ahogany to 

id en tify  and p r o p e r ly  m e a su r e  the tw ig s . No d is tin c t grow th  s c a r s  

w e re  found on deer  -b r ie r , but pa in t w as a p p lied  w h e r e  new grow th  

ap p eared  to o r ig in a te . T h is w a s d e term in ed  by tw ig  c o lo r , new  

th orn s, and le a f  grow th .

T w igs w e re  m e a su r e d  w ith  an e n g in e e r 's  tap e m a rk ed  in  

tenths and hundredths of a fo o t. M ea su rem en ts  w e re  m ad e to the  

n e a r e s t  hundredth from  pain t m a rk s to te r m in a l buds.

Growth r a te  and p e r io d  of grow th  on m ountain  m ahogany and  

deer -b r ie r  w e r e  m e a su r e d  in  ea ch  d eer p lo t, to ta l p lo t, and co n tro l  

p lo t. A fter  the f i r s t  two y e a r s  the to ta l p lo t m e a su r e m e n ts  w e r e  d is ­

contin ued  b e c a u se  p r o te c ted  p lan t grow th la g g ed  behind p lan ts that 

w e re  stim u la ted  by u se .

W inter -sp r in g  u se  m e a su r e m e n ts  w e re  m ad e at v a r io u s  in t e r ­

v a ls  from  O ctober to M ay, ea ch  y e a r  from  1957 to 1963 in  c a tt le  and  

co n tro l p lo ts . F rom  1958 to 1963 tw ig s  not u t iliz e d  during the w in te r ­

sp rin g  p e r io d  w e r e  m e a su r e d  in  the fa l l  to  d e term in e  su m m er u se  on 

old  grow th.
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In October," I960 new tw ig grow th w a s c lip p ed  from , 50 m ou n ­

ta in  m ahogany p lan ts over one fo o t ta ll a t the P a r a d ise  stud y a r e a  to 

d eterm in e  p rod u ction . T w en ty -fiv e  p lan ts w e r e  sa m p led  in  both the  

to ta l p lo t and deer  p lot. P la n ts  w e r e  d iv id ed  in to  s iz e  c la s s e s ,  one to 

four fe e t , four to s ix  fe e t , and over s ix  fe e t . The num ber s e le c te d  in  

ea ch  c a te g o r y  w as d e term in ed  by a ra tio  of the num ber o f p lan ts in  

ea ch  s iz e  c la s s  grow ing in  the p lo ts . New tw ig s  lon ger  than o n e -h a lf  

in ch  w e r e  c lip p ed  from  the p lan ts below  a h e ig h t of four fe e t . C lipp ed  

tw igs w e re  w eig h ed  w hen g r ee n  and rew e ig h e d  w hen d ry  to d eterm in e  

m o is tu r e  con ten t. A  random  sa m p le  of 100 c lip p ed  tw ig s  w as m e a ­

su r ed  from  ea ch  p lan t fo r  a v e r a g e  tw ig len gth .

Photo p o in ts w e r e  a ls o  e s ta b lish e d  in  ea ch  stud y a r ea  to m e a ­

su re  p lant r e c o v e r y  and ch an ges in  v e g e ta tio n  d en sity .

• A ccu m u la tiv e  r a in fa ll  g a u g es and m a x im u m -m in im u m  th e r ­

m o m e te r s  w e r e  s ta tio n ed  at P a r a d ise , Hands P a s s ,  R ucker N o. 1, 

and B arfoot to d e term in e  the in flu e n c e  of r a in fa ll  and tem p era tu re  on 

b ro w se  prod u ction . R a in fa ll g a u g es c o n s is t e d  of one ga llon  ju gs w ith  

C olem an fu n n els  s to p p ered  in  op en in gs (H ungerford , 1957). About 

lOOcc of k e r o se n e  w e r e  added  to ju gs to red u ce  the evap orative  r a te .

B ro w se  P la n t P h en o logy

: M ountain m ah ogany s p e c ie s  in  th e C h ir ica h u a s i s  an e v e r ­

g reen  shrub, but o c c a s io n a lly  a p p ea rs  t r e e - l ik e .  In th e sp r in g  new
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le a v e s  m ay appear in  F eb ru a ry  but n o rm a lly  not until M arch. L ea v e s  

a re  s im p le  and tooth ed  and a r e  u su a lly  in  c lu s te r s .  Under fa v o ra b le  

con d ition s tw ig e lon gation  a ls o  b eg in s  in  M arch . B loom in g  freq u en tly  

o ccu rs  a fter  the su m m er r a in s  begin  in  Ju ly  but m a y  not appear un til 

S ep tem b er. F lo w e r s  a r e  not show y, but the s e e d s  or a ch en es  have  

long ta ils  and a r e  quite co n sp icu o u s .

D e e r -b r ie r  i s  a  s m a ll shrub that i s  u su a lly  c o n s id e r e d  d e c id -
: :: . - . ~ :

uous (M cKean,- 1956 and Dayton, 1937). D uring m ild  w in te r s , h o w ev er , 

g reen  le a v e s  m ay  rem a in  throughout the w in ter . L ea v e s  a r e  s im p le ,

a lte r n a te , and have th ree  r ib s .  New tw ig s  a r e  g r ee n  in  c o lo r , and
!

the grow ing tip  i s  so ft. W hen grow th  sto p s  th e grow ing  tip  h ard en s  

into a sh arp  sp in e . ..The m ain  tw ig has m any sh o rt s id e  le a d e r s  that 

a r e  a ls o  tipped  w ith  s p in e s . B loom in g  o c c u r s  in  the sp r in g , u su a lly  

in  A p ril and M ay. F lo w e r s  app ear in  w h ite  c lu s te r s  on the tip s of 

tw igs and a r e  ra th er  show y. , S eed  pods have th ree  c e l l s  w ith  one n u t-  

le t  in  each . ; ...........■' ........................ ..........  _ "

? ; , . W eather R eco rd s  . . .

P a r t ia l ly  c o m p le te  w eath er  r e c o r d s  w e re ,o b ta in ed  in  1959 a t  

four study a r e a s . W eather r e c o r d s  for other y e a r s  c o lle c te d  p e r io d i­

c a lly  w e r e  in c o m p le te . T able 6 co m p a r e s  te m p er a tu r e s  and r a in fa ll 

r e c o r d s  fo r  1959. R ead in gs w e r e  m ad e on d iffe re n t days each  m onth  

and do not co n stitu te  a c tu a l m on th ly  or annual to ta ls .



T able 6. C om p arison  o f tem p era tu res  and p r e c ip ita tio n  at four study a r e a s  in  the C h iricah u a  
M ountains in  1959.

M onth

B a rfo o t (79001}; P a r a d ise  (7000*) Hands P a s s  (7000*) R u ck er 1 (6200*)

T em p  (°F )  

M ax Min

R ain fa ll

In ch es

- T em p (.°F) 

M ax M in

R ain fa ll

Inches

T em p (°F )  

M ax Min

R a in fa ll

Inches

T em p (° F )  

M ax . M in

R a in fa ll

In ch es

J 66 : 14 1. 05 71 19 0 .0 3  . 66 18 0. 02 70 22 0. 00

F N ot r ea d 72 22 2 .5 8 57 24 1. 37 68 22 1 .9 9

M 64 18 1 .41 71 22 0 .4 8 66 22 0 :4 2 74 22 0. 08

A 75 22 0 .2 7 86 30 ; 0 .4 5 78 .28 0. 08 86 32 0. 60

M " 83.: 26 0. 00 91 34 T 86 32 0. 00 96 37 t  ;

J 90 - 0. 29 96 45 T 93 42 , 0. 29 98 44 0. 36

J 90 49 6. 60 98 57 1 .7 0 94 54 ’ 3. 67 .9 6 53 5 .4 9

A  ■ N ot r ea d 95 55 7 .4 1 N ot r ead 94 56 7. 19

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 .3 0 80 38 0 .3 1 88 41 0. 08

N 78 28 5. 20 88 30 3 .0 9 80 25

00CO 87 26 2. 71
D 78 25 0. 06 78 26 T 78 26 T 68 34 0. 23

T ota l R a in fa ll 30. 11 2 0 .3 6 2 4 .6 7 22. 25

*G auge o v e r f lo w e d --in c o m p le te  m e a su r e m e n t .
GJW
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'B arfoo f had 'the lo w e st  y e a r ly  m ean  tem p era tu re  and R u ck er - 

No. 1 the h ig h est. Both a r e a s  c o n s is te n t ly  m ain ta in ed  th e h ig h e s t  and  

lo w e st  m ean  te m p era tu res  fro m  1958 to 1962. The c o ld e s t  te m p e r a ­

tu re  w a s r ec o r d e d  in  the w in ter of 19 6 1 -6 2  w hen it  w as a m in u s four  

d e g r e e s  at B arfoot and Hands P a s s .  T h is w a s the f i r s t  t im e  te m p e r a ­

tu re s  dropped below  z e r o , and th ey  r a r e ly  w ent below  1 0 °F  in  the  

w in ter . ;■ ; , < . -

P a r a d ise  and R u ck er w e r e  the on ly  study a r e a s  to r e c o r d  

tem p er a tu r e s  over  1 0 0 °F . A  1 0 4 °F  w as the h ig h es t tem p era tu re  

record ed , and it  w as r e g is t e r e d  at R ucker N o. 1 in  e ith er  July or 

A ugu st, 1958. Sum m er te m p e r a tu r e s  at B a rfoo t n ev er  e x c e e d e d  9 0 °F .  

A t Hands P a s s  su m m er te m p e r a tu r e s  se ld o m  w ent above 9 5 °F .

’ P r e c ip ita tio n  a t B arfoot a v e ra g e d  about 25 in c h e s  a year;  

w h e r e a s /  P a r a d ise , Hands P a s s ,  and R ucker N o. 1 a v e ra g e d  around  

20 in c h e s . B arfoot i s  about 1000 fe e t  h igh er  than the other study  

a r e a s  and lo c a te d  in  p o n d ero sa  p ine; co n seq u en tly , i t  r e c e iv e s  m o re  

su m m er and w in ter m o is tu r e . D uring the w in ter  the road  to B arfoo t  

w as sn o w ed -in  from  one to th ree  m on th s.

The h ig h est r a in fa ll w a s  m e a su r e d  during the su m m er thun­

d e r s to r m s . T h u n d ersto rm s occu r a lm o st  e v e r y  aftern oon , but a r e  

u su a lly  o f sh o r t duration over sm a ll a r e a s . O c ca s io n a lly  c lo u d b u rsts  

d evelop , and f la sh  f lo o d s  m ay d isru p t ro a d  tr a v e l in  the m ountain .
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A lm o st h a lf of the ra in  fa l l s  in  July  and A ugu st. T able 7 c o m -
x  - , .  . " : r> • ' .  : v ■ : ' ;  ; • ,  1 ■ • : \  v .  L

p a r e s  the Ju ly -A u g u st and annual r a in fa ll m e a su r e d  at two o ff ic ia l  

w eath er s ta tio n s  in  the C h ir ica h u a s . The P a in ted  C anyon and  

C hiricahua N ation a l M onum ent s ta tio n s  a r e  about te n .m ile s  apart.
‘ ■ ; '.v - : • \

S in ce I960  P a in ted  Canyon on the e a s t  s id e  o f the m ountain  has had

m o re  r a in fa ll than the N ation al M onum ent on the w e s t  s id e . H ow ever, 

the 20 yea r  a v e ra g e  annual r a in fa ll  w as 18. 63 in c h e s  on the Monument; 

and the 43 yea r  a v e ra g e  a t:P a in ted  C anyon w a s 18. 80 in c h e s  (S e lle r s ,  

I960).

B ro w se  P la n t G row th and P rod u ction

B ro w se  grow th i s  c o n tr o lle d  p r im a r ily  by tem p era tu re  and  

p rec ip ita tio n . When w in ter  and sp r in g  m o is tu re  i s  adequate, grow th of 

b row se  p lan ts b eg in s a s  soon  a s  a ir  and s o i l  te m p er a tu r e s  r i s e .  D u r­

ing  the w in ter  d orm an cy  p e r io d  the m on th ly  m ean  a ir  te m p e r a tu r e s  a t  

study a r e a s  w e re  about 4 0 -5 0 ° F , but during the grow ing se a so n  th ey  

w ere  b etw een  6 0 -7 5 ° F .

T able 8 co m p a r e s  s e a so n a l r a in fa ll data fro m  the C h ir icah u a  

N ation al M onum ent w ith  m ahogany grow th at Hands P a s s .  H ands P a s s  

data w as u se d  for  com parison , b e c a u se  it  i s  on ly  four m ile s  e a s t  o f the  

Monum ent.

M ountain m ah ogany p rod u ction  at Hands P a s s  fro m  1958 to 

1962 w as s im ila r  to that of other study a r e a s  w h ere  m ahogany w as the
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T able 7. C om p a riso n s of r a in fa ll r e c o r d s  betw een  two o ff ic ia l U nited  
S ta tes W eather B u reau  sta tio n s  in  the C h ir ica h u a s,

P a in ted  Canyon C hiricah u a N ation a l M onum ent
Y ear P r e c ip ita tio n P r e c ip ita t io n

Ju ly-A u g. • Annual Ju ly -A u g . Annual

1957 11. 63 2 2 .8 5 . 1 5 .8 4 - 2 6 .1 6

1958 : 9 .9 3 '2 2 :8 9 '■ 9 .4 0  ' 24 . 34

1959 14. 39 In co m p lete 13. 39 19. 77

I960 ' 7 .1 4  ' 1 9 .4 9 : ' 4 .5 7  : 1 4 .8 2

1961 8 .8 8  : ■’ 2 2 .5 7 • 8 .3 8  1 17. 78

1962 1 0 .3 2  -• r 25 . 61 ' 5 : i 8 ‘ 1 4 .5 6

■ Tv , : r

■ -- ■ :

' i \ \  - Q:

" ' *

' ' . v  '  ' . X

: r . ' . - i



37

k ey  p lant. The only  ex cep tio n  w as th e year o f lo w e st  grow th. P r o -  

duction at Hands P a s s  in  1959 and I960 w as a lm o st  id e n tic a l, and both  

w ere  y e a r s  of low  grow th. F or other m ahogany a r e a s  I960  w as the  

lo w e st y e a r .
’V , h : •:

Y ea rs  of poor grow th  w e re  y e a r s  w ith  r ed u ced  w in ter  -  sp r in g

or su m m e r -fa ll  p rec ip ita tio n . The M onum ent in  1959 had b e lo w - ' 

n orm al w in ter  -  sp r in g  r a in fa ll, but su m m er r a in s  w e r e  ab ove n orm al;  

h ow ever, b ro w se  grow th at Hands P a s s  s t i l l  d ec lin ed . The con d itio n s  

w ere  r e v e r s e d  in  I960 , but the r e s u lt s  w e re  the sa m e .

M ahogany grow th in  1959 w as an ex cep tio n  to the n o rm al 

sp rin g  and su m m er grow th  p a ttern . E x tr e m e ly  low  w in te r -sp r in g  

r a in fa ll in  the m ountain  d e la y ed  grow th  un til June and July. F o r tu ­

n a te ly  su m m er r a in s  w e r e  above n orm a l, and p lan ts grew  ra p id ly  in  

July and A u gu st w hich  co m p en sa ted  for the e a r lie r  poor sp rin g  grow th.

H eavy grow th o c c u r r e d  in  1958 and 1962 at m ahogany study  

a r e a s . In 1958 e a r ly  sp r in g  grow th began in  M arch, r e a c h e d  i t s  p eak  

r a te  in  M ay, d ec lin ed  in  June, but r e su m e d  in  July, and p eak ed  aga in  

in  A ugu st. G rowth did not te rm in a te  un til the f ir s t  w eek  of O ctober. 

Long grow ing s e a s o n s , such  a s  1958, fo llo w  i f  th ere  i s  h igh  ra in fa ll  

in  the sp rin g  and su m m er m o n th s.

Sum m er p r e c ip ita tio n  i s  c o n s id e r e d  im p ortan t fo r  good grow th  

of m ahogany. When su m m er r a in s  begin  in  July th ere  a r e  at le a s t  

th ree  grow ing  m onths rem a in in g . Spring grow th i s  u su a lly  r e s t r ic t e d
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T able 8. C om p arison  of s e a so n a l r a in fa ll data from  th e C h iricah u a
N ation al M onum ent w ith  th e annual m ountain  m ahogany p r o ­
duction at Hands P a s s .

Y ear

. :. ; .;  ; - '- ;'•' '• "
P r e c ip ita tio n  (In ch es) B ro w se  P rod u ction

i - •
W inter -S p rin g  

O ct. to M ay
S u m m e r -F a ll  
June to Sept.

L in ea l In ch es  
, . (400 T w ig s)

195 7 -5 8 1 1 .7 7 h- 9 6 8 .9

1958-59 3 .2 1 1.4. 14 820. 5

1 9 5 9-60 8 .5 1 6 .9 9 8 2 0 .7  .

1960-61 5 .5 5 . 10 .51 9 2 6 .5  s

1961-62 9 .9 8 7 .2 6 . 1 1 7 9 .3



to two m on ths, b e c a u se  l i t t le  grow th o c cu rs  during the hot, dry m onths  

of M ay and June. ; . . 1  ’

D e e r -b r ie r  a t Bar foot did not fo llow  the sa m e  g en era l p attern  

of grow th d e sc r ib e d  for  m ahogany. Growth of d e e r -b r ie r  b eg in s  la ter  

and ends so o n er . T h ere  a ls o  ap p ea rs  to be no d efin ite  lag  in  grow th  

during M ay and June w hich  i s  com m on w ith  m ah ogany.

The lo w e st  grow th of d e e r -b r ie r  w a s m e a su r e d  in  1961 and  

not I960  w hen p rec ip ita tio n  d ec lin ed . P r e c ip ita t io n  in  the sp r in g  of 

1961 w as below  n o rm a l at B arfoo t, but su m m er r a in s  began in  June 

and w ere  above n orm al, and y e t b ro w se  grow th  s t i l l  d ec lin ed . Su m ­

m er r a in s  m ay  not be a b le  to o v e rc o m e  the sp r in g  d e fic it  b e c a u se  of 

the sh o r ter  grow ing se a so n  at B arfoot.

W in ters of 1958 to 1961 w e re  co m p a r a tiv e ly  m ild  and the d ie -  

back on d e e r -b r ie r  w as ligh t. In the w inter of 1 9 6 1 -6 2 , h ow ever, 

te m p era tu res  dropped below  z e r o  and the d ie -b a c k  w a s s e v e r e . Sub­

sequent grow th in  1962 w as so  ph en om en al that it  s u r p a sse d  any p r e v i­

ous y ea r .

A  su m m a ry  of to ta l grow th m e a su r e d  in  ea ch  study a r e a  i s  

in c lu d ed  in  T ab le 9.

B ro w se  P lan t R e c o v e r y

T otal p lo ts  h ave p ro v id ed  a v is u a l r e c o r d  of the r e c o v e r y  of 

p r o tec ted  p la n ts . P lan t r e c o v e r y  w a s n o ticea b le  a fter  only  one

39



T ab le  9. Su m m ary of b ro w se  grow th and u se  data from  d e e r -c a t t le  study a r e a s

Study A rea Y ear Growth A vg. Growth
L in ea l In ch es P er  Twig

A vg. U se  
P er  Twig

U se
L in ea l In ch es

P e r c e n t
U sed

M ountain M ahogany L , : . . )
P a r a d ise •

, /
D eer  P lo t 1 9 5 7 -5 8 283. 1 2. 8 1 .9 192. 0 6 7 .8
(D eer u se  on ly) 1958-59 484. 3 2 .4 0. 8 168. 5 32. 7

1 9 5 9 -6 0 384. 7 1 .9 1. 0 199. 7 5 1 .9
1960-61 344. 4 1 .7 0. 7 147. 7 42. 8
1 9 6 1 -6 2 538. 7 2. 7 1. 1 220. 0 40 . 8
196 2 -6 3 4 9 2 .9 2. 5 0. 8 1 6 7 .2 3 3 .9

C on tro l P lo t / 1 9 5 7 -5 8 262. 0 2. 6 1. 6 158. 1 60; 3
(D e e r -c a t t le  u se ) 1958-59 569. 6 2. 8 0. 7 144. 3 25. 3

195 9 -6 0 4 5 9 .4 2. 3 1. 1 228. 7 49.-8
1960-61 394. 2 2 .0 0 .4 71. 5 18. 1

' ' ■ : ,, : 1 9 6 1 -6 2 506. 0 2 .5 1 .1 225. 1 44.-5
1962-63 638. 5 3. 2 0. 8 153. 8 24; 1

Hands P a s s -

D eer P lo t 1958-59 481. 0 2 .4 1. 1 215. 8 4 4 .9
(D eer u se  on ly) 1959-60 388. 3 1. 9 0. 6 124. 2 32. 0

1960-61 409 . 3 2. 0 0. 8 1 6 0 .4 38. 2
1961-62 464. 6 2. 8 0. 7 136. 7 2 9 .4
1962-63 563. 5 2. 8 0 .4 7 5 .4 1 3 .4

o



T able 9 . (C ontinued)

Study A rea Y ear Growth  
L in ea l In ch es

A vg. Growth  
P er  Twig

A vg. U se  
P er  Tw ig

U se
L in ea l In ch es

P e r c e n t
U sed

C ontrol P lo t 1958-59 4 8 7 .9 2. 4 1. 0 211. 2 43 . 3
(D e e r -c a t t le  u se ) 1 9 5 9 -6 0 432. 2 2. 2 0 .5 98. 6 22. 8

1960-61 4 1 1 .4 2. 1 0. 8 163. 6 39. 7
1 9 6 1 -6 2 461. 9 2. 3 0. 6 122. 9 26. 6
196 2 -6 3 615. 8 3 a 0. 2 50. 6 8. 2

R u ck er No. 1
3. ,

D eer P lo t 195 8 -5 9 6 1 1 .6 3. 0 1. 2 243. 1 39. 7
(D eer  u se  on ly) 1 9 5 9 -6 0 5 9 1 .5 3. 0 1. 2 233. 8 3 9 .5

1960-61 459. 1 2. 3 1. 2 236. 8 51. 6
1 9 6 1 -6 2 448. 5 .......... 2r 2. 1. 2 237. 7 53. 0
1962-63 636. 0 3. 2 1 .5 308. 6 4 8 .4

C ontrol P lo t 1958-59 795. 7 3 .9 ‘ 1 .8 357. 0 4 4 .9
(D e e r -c a t t le  u se ) 195 9 -6 0 654. 1 3. 3 1. 1 211. 3 32. 3

1960-61 424. 6 2. 1 1. 2 246. 8 55. 8
196 1 -6 2 476. 2 2 .4 1. 6 324. 8 68. 2
1962-63 683. 2 3 .4 1. 5 295. 8 43 . 3

t



T ab le 9. (C ontinued)

Study A r ea Y ear Growth  
L in ea l In ch es

A vg. G rowth  
P er  Tw ig

. A vg. U se  
P er  Tw ig

U se
L in ea l In ch es

P e r ce n t
U sed

R u ck er No. 2 ■“ ----  ' .......... ----

D eer P lo t 1 9 5 9 -6 0 604. 6 3. 0 0 .6 111. 6 1 8 .4
(D eer  u se  on ly) 1960-61 5 1 6 .0 2. 6 1. 3 255. 5 49 . 5

1 9 6 1 -6 2 610. 2 3 .0 0; 8 1 5 0 .0 24. 6
196 2 -6 3 567. 4 2. 8 1.-5 3 0 8 .4 5 4 .4

C on tro l P lo t 1 9 5 9 -6 0 642. 4 3. 2 1 .1 2 1 4 .4 3 3 .4
(D e e r -c a t t le  u se ) 1960-61 5 8 3 .6 2 .9 ..... 1 .1  ...... 2 1 4 .6 ........ 36. 8

1 9 6 1 -6 2 600. 3 3. 0 0 .9 1 8 3 .4 30. 6
1962-63 590. 8 2 .9 1. 7 3 3 9 .4 5 7 .4

D eer -b r ie r

B arfoo t

D eer P lo t 1958-59 432. 6 2. 2 1 .2 2 4 3 .4 56. 3
(D eer  u se  on ly) 1959-60 342. 6 1. 7 0. 5 9 6 .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



T able 9. (C ontinued)

Study A rea Y ear Growth  
L in ea l In ch es

A vg. Growth  
P er  Twig

A vg. U se  
P e r  Twig

U se
L in ea l In ch es

P ercen t'
U sed

C ontrol P lo t 1958-59 399. 2 2. 0 1. 3 250. 3 6 2 .7
(D e e r -c a tt le  u se ) 195 9 -6 0 347. 6 1 .7 0. 7 1 3 8 .5 . 3 9 .8

1960-61 327. 6 1 .6 0. 5 96 . 2 29. 4
1961-62 260. 2 1. 3 0. 5 1 0 8 .4 4 4 .7
1962-63 771. 4 3 .9 1. 1 2 2 3 .0 2 8 .9

CO
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grow ing se a so n . E ven  b ro w se  p lan ts that ap p eared  dead and decadent 

b efo re  the fe n c e s  w e re  co n str u c ted  r e c o v e r e d  rap id ly .

F ig u r e  6 i l lu s t r a te s  r e c o v e r y  and change in  grow th  form  of a 

m ountain m ahogany in  the P a r a d ise  to ta l p lo t. T h is grow th form  is  

ty p ica l of sm a ll m ahogany p lan ts fou r to f iv e  fe e t  ta ll that have not 

been u t iliz e d  for f iv e  y e a r s . R e c o v e r y  a lso  took p la c e  on la r g e  b ro w se  

plan ts that w e re  h ig h -lin e d  and s e v e r e ly  hedged . Growth a fter  f iv e  

y e a r s  of p ro tec tio n  h a s a lm o st  e r a s e d  a ll s ig n s  of p a st o v e r - u s e .

M ountain m ahogany and s i lk —t a s s e l  s e e d lin g s  w e re  uncom m on  

at study a r e a s . B ec a u se  of contin uous heavy  u se , * o ld er  b ro w se  p lan ts  

a ctu a lly  look ed  lik e  s e e d lin g s . Under fu ll p ro tec tio n  th e se  p lan ts r e ­

co v er e d  ra p id ly .

C lipping A n a ly s is  a t P a r a d ise  Study A r ea

A  d ir e c t  co m p a r iso n  of m ountain  m ahogany grow th i s  d if f i­

cu lt b eca u se  of d if fe r e n c e s  in  the num ber of p lan ts in  each  s iz e  c la s s  

in  the two p lo ts  sa m p led . In th is  a n a ly s is  m o re  p lan ts over s ix  fe e t  

w ere  c lip p ed  in  the deer  p lot than in  the to ta l p lo t (T ab le  10).

B ro w se  grow th in  the to ta l p lo t w h ere  both deer and l iv e s to c k  

w ere  exclu d ed  w as co n s id e ra b ly  m o re  than tw ice  that in  the deer p lo t  

w h ere on ly  c a tt le  w e re  exclu d ed . P la n ts  w e re  p r o te c ted  fro m  u se  in  

the to ta l p lo t from  1957 to I960; w h e r ea s , the deer p lo t w a s  su b ject to 

only deer u se  during the sa m e  p er io d .
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F i g u r e  6. M o u n ta in  m a h o g a n y  r e c o v e r y  a n d  g ro w th  a f t e r  f ive  y e a r s  
of p r o t e c t i o n  in  the  P a r a d i s e  to ta l  p lo t .  P h o to s  t a k en  in  
1958, I960 a n d  1962.
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T able 10. C om p arison  of len gth  and m o is tu re  content of m ountain  
m ahogany tw ig s  from  p lan ts of v a r io u s  s iz e s  in  the 

j ' P a r a d ise  study a rea  in  O ctober, .I9 6 0 .
v

P lo t i "
Siz e 

C la ss
N um ber
P la n ts

T w igs
C lipp ed

A vg Tw ig . P e r c e n t
L en gth* M o istu re  C ontent

D eer 1«_4* 7 627 1 .5 8  in 55. 0
(D e e r -c a tt le '  

u se ) 4 , - 6 l 4 605 1 .7 8  in 46. 5

over 6* 14 1353 2. 13 in 45. 5

T o ta ls 25 .2 5 8 5 A v era g e: 47. 7

T otal l l - 4 ‘ . . 11 3943 2. 29 in  : 45 . 5
(No u se )

: 4 , - 6 ‘ 4 763 . 2. 49 in  : : 4 5 .9

< over 6r , 10 1735 2 .9 1  in 5 0 .8

T o ta ls 25 6441 A v era g e: 4 7 .5

^ F ig u res  d e r iv ed  from  m e a su r in g  a sa m p le  of the to ta l tw ig s  c lip p ed  
from  ea ch  p lant.
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The m o is tu r e  con ten t of c lip p ed  tw ig s  w as a p p ro x im a te ly  4 7 .5  

p ercen t in  both p lo ts . The p e r ce n t of m o is tu r e  d e c r e a se d  w ith  plant 

height in  the d eer p lo t, but in c r e a s e d  w ith  p lant h e igh t in  the to ta l p lot.

In both p lo ts  the a v era g e  tw ig length  w a s d ir e c t ly  p ro p o rtio n a l 

to p lant h eigh t. A v era g e  tw ig length  in  each  s iz e  c la s s  w a s a ls o  lon ger  

on p r o tec ted  p lan ts than u n p rotected  o n es .

F u rth er  co n s id era tio n  of the data p r e se n ts  a r e v e a lin g  in s ig h t  

into the ca rry in g  ca p a c ity  of th is  a r e a . An e s t im a te  of th e to ta l grow th  

of b row se w as com pu ted  by m u ltip ly in g  the num ber of m ahogany p lan ts  

in  the deer p lot by the m ean  a ir -d r y  w eigh t p er c lip p ed  p lan t. Thus, a 

to ta l of 10. 6 pounds o f fo r a g e  w as a v a ila b le  to deer on 3. 2 a c r e s  or 

3. 3 pounds p er a c r e . T h ese  f ig u r e s  do not in c lu d e  p lan ts l e s s  than 

one fo o t ta ll , but su ch  p lan ts w ould  h av e  added l i t t le  to the e s t im a te d  

fo ra g e  a v a ila b le .

In the deer p lo t i t  w ould take about 29 m ahogany p lan ts of r a n ­

dom s iz e s  to produ ce one pound of g reen  fo r a g e  but on ly  se v e n  p lan ts  

in  the to ta l p lo t. In te r m s  of dry w eig h t n e a r ly  56 p lan ts a r e  n eed ed  to 

produ ce one pound in  the d eer  p lo t. A  m atu re w h ite - ta ile d  d eer n eed s  

about two pounds of a ir -d r ie d  fo ra g e  a day (N ichol, 1938 and F r  ench et 

a l . , 1955). T hus, i f  one d eer e a ts  on ly  m ahogany, it  w ould  co n su m e  

the a v a ila b le  fo ra g e  from  about 112 p lan ts in  a 24 hour p er io d . D eer  

n atu ra lly  fe e d  on a v a r ie ty  o f p la n ts , but th e se  data show  the am ount of 

fo ra g e  a v a ila b le  on m ahogany for deer at P a r a d ise .
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B ro w se  U tiliza tio n  •

A ccord in g  to W elch  (I960 ), w h ite - ta ile d  d eer in  the C h ir ic a -  

huas do not exh ib it a tru e s e a so n a l m ig ra tio n . S ea so n a l m o v em en ts  do 

occur, but th ey  a re  in flu en ced  p r im a r ily  by food, w a ter , tem p era tu re , 

and b reed in g  a c tiv ity . R ange u se  by deer then i s  c o n s id e r e d  year  

around in  each  v eg eta tio n  typ e.

U se of b ro w se  i s  a lm o s t  e n tir e ly  by deer  and liv e s to c k , a l ­

though th ere  i s  so m e  u se  by ro d en ts  and rab b its  during the w in ter .

The d en sity  of th e se  a n im a ls  in f lu e n c e s  the quantity of b ro w se  c o n ­

sum ed, but the d eg ree  of u se  depends la r g e ly  on grow th, p a la ta b ility  

and a v a ila b ility  of b ro w se  a s  w e ll a s  other fo r a g e  s p e c ie s .  In the  

w inter th ere  a r e  on ly  a few  food s a v a ila b le  to h elp  o ffse t  u se  of 

b ro w se . M ast and w in ter annuals p rov id e  su p p lem en tary  food, but 

they a r e  tem p o ra ry  and not dependable e v ery  y e a r .

W inter -S p rin g  U se

O ctober to M ay is  c o n s id e r e d  the w in te r -sp r in g  p er io d  of 

b row se  u se  by d eer . B ro w se  grow th sto p s in  O ctober, and new  tw igs  

a re  m ark ed  for u se  m e a su r e m e n ts . M ay i s  an a rb itra ry  ending p e r i ­

od, but i t  i s  u su a lly  the s ta r t  of the dry  se a so n  w hen grow th and u se

d ec lin e .
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P a r a d ise  study a r e a . P a r a d ise  w as the f ir s t  study a r ea  e s ­

tab lish ed , and w in te r -sp r in g  u se  m e a su r e m e n ts  on m ountain  m ahogany  

w e re  m ade from  1957 to 1963 (T able 9).

On 200 tw igs m ark ed  th ere  w as a u se  of over 60 p e r ce n t in  

1 9 5 7 -5 8  in  the d eer p lo t (d eer u se  on ly) and co n tro l p lo t (d e e r -c a t t le  

u se ). The sa m p le  w as in c r e a s e d  to 400 the fo llow in g  y e a r , but to ta l 

u se  in  19 5 7 -5 8  w as s u r p a sse d  on ly  in  19 5 9 -6 0  and 1 9 6 1 -6 2 . A fter  

19 5 7 -5 8 , u se  flu ctu a ted  b etw een  25 and 50 p ercen t in  the two p lo ts .

E x cep t for  the yea r  1 9 6 1 -6 2 , u se  in  the d eer  p lot e x ce e d e d  

the u se  in  the co n tro l p lo t e v e r y  y e a r . C attle  w e re  n ever  se e n  w ith in  

o n e-q u a rter  m ile  of the co n tro l p lo t, a lthough th ree  c a tt le  droppings  

w e re  cou n ted  on d eer p e lle t  group tr a n s e c ts  in  1958, one in  1962, and  

two in  1963. B ro w sin g .o n  m ahogany by c a tt le  w as c o n s id e r e d  lig h t and  

in s ig n ific a n t in  th is  a r e a . T he m a jo r ity  o f the c a tt le  on th is  a llo tm en t  

w ere  o b se rv e d  in  the low er  e lev a tio n s  w h ere  fo o d  and w ater w e r e  m o re  

a c c e s s ib le .

The h igh er deer u se  in  the d eer p lot i s  probab ly  due to v e g e ta ­

tion  d if fe r e n c e s  and the c a tt le -p r o o f  fe n c e . M ore m ahogany p lan ts  

w e re  p r e se n t in  the deer  p lo t than in  the co n tro l p lot. T h is m ay  a t ­

tr a c t deer, and the fe n c e  m ay  tend  to h o ld  them  lo n g er .

.. F ig u re  7 i l lu s t r a t e s  the tigh t hedging and slow  r e c o v e r y  on 

m ahogany w h ich  w as com m on  throughout m uch of the m ountain . T h is  

i s  a ty p ica l plant in  the th ree  to fou r fo o t s iz e  c la s s  w hich  i s  c o m p le te ly
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F i g u r e  7. A m o u n ta in  m a h o g a n y  p l a n t  in  P a r a d i s e  d e e r  p lo t  i l l u s ­
t r a t e s  the  s low r e c o v e r y  f r o m  t igh t  hedg ing  in  1958 (top 
photo) to the a p p e a r a n c e  of b a s a l  g ro w th  a n d  l e s s  hedg ing  
in  1961 a n d  1963.
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a v a i l a b l e  to d e e r . S e v e r e  u s e  of th i s  s i z e  c l a s s  e v id e n t ly  o c c u r r e d  

p r i o r  to the  s t a r t  of m e a s u r e m e n t s  in  1957, b e c a u s e  n u m e r o u s  p l a n t s  

w e r e  a l r e a d y  d e a d  o r  dying. S om e  of t h o s e  p l a n t s  s t i l l  p a r t i a l l y  a l i v e  

w e r e  k i l l e d  d u r in g  th i s  s tudy .

A d i s t i n c t  b r o w s e  l ine  o r  h ig h - l i n in g  on l a r g e r  b r o w s e  s u c h  

a s  m a h o g a n y  an d  s i l k - t a s s e l  w a s  a l s o  c h a r a c t e r i s t i c  of r a n g e  c o n d i ­

t io n s  ( F i g u r e s  8 a n d  9). R e c o v e r y  of t h e s e  p l a n t s  h a s  b e e n  gradual,  but 

m o r e  b a s a l  g ro w th  w a s  p r e s e n t  i n  1963 than  in  p r e v i o u s  y e a r s .

H ands  P a s s  s tu d y a r e a .  In 1958-59  m e a s u r e m e n t s  on m a h o g ­

any  w e r e  begun  a t  H ands  P a s s .  M e a s u r e m e n t s  f r o m  th i s  y e a r  w e r e  

the  h i g h e s t  t o t a l  u s e  in  the  d e e r  a n d  c o n t r o l  p lo t s .  S ince  1958-59 

t h e r e  h a s  b een  a d e c l in e  of l i n e a l  u s e  in  the  p lo t s .  In 1962-63  use  

d r o p p e d  s h a r p l y  an d  w as  a l m o s t  n e g l ig ib le  in the  c o n t r o l  p lo t .  D ur ing  

th is  p e r i o d  only  70 of the  400 m a r k e d  tw ig s  w e r e  ea te n .

Hands  P a s s  w a s  the  on ly  s tudy  a r e a  w h e r e  a r e l a t i o n s h i p  b e ­

tw e en  a m o u n t  of l i n e a l  u s e  a n d  n u m b e r  of d e e r  p e l l e t  g r o u p s  s e e m e d  

to e x i s t .  W h en e v e r  a  d e c l in e  or  i n c r e a s e  in b r o w s e  u s e  w a s  m e a s u r e d ,  

the  n u m b e r  of d e e r  p e l l e t  g r o u p s  i n d i c a t e d  a c h an g e  in  the  n u m b e r  of 

d e e r  in  the  a r e a .

L i n e a l  u s e  by d e e r  in  the  d e e r  p lo t  w a s  s l ig h t ly  h i g h e r  th an  

d e e r  a n d  c a t t l e  u s e  in  the  c o n t r o l  p lo t  e v e r y  y e a r  e x c e p t  1960-61 .  In 

1960-61 the  d i f f e r e n c e  in  m e a s u r e d  u s e  b e tw ee n  the  two p lo t s  w a s
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F i g u r e  8. A ty p i c a l  h i g h - l i n e d  s i l k - t a s s e l  p la n t  on the  e a s t  s id e  of 
the  m o u n ta in  w i th  l i t t l e  b a s a l  g ro w th  a v a i l a b l e  fo r  d e e r .  
A p r i l ,  1959.

F i g u r e  9. A d e n s e  s t a n d  of m o u n t a i n  m a h o g a n y  a t  H ands  P a s s  s tudy  
a r e a  a r e  h i g h - l i n e d  a n d  s e v e r e l y  hed g ed .  M o s t  of the 
p la n t  g ro w th  is  out of the  r e a c h  of d e e r .  A p r i l ,  1959.



53

about th ree  in c h e s . O cca s io n a lly  c a tt le  w e r e  o b se r v e d  n ear the study  

a r ea  but n ev er  r ig h t in  the co n tro l p lo t. One or two c a tt le  drop p in gs, 

h ow ever, w e re  r e c o r d e d  in  th is  p lot e v e r y  y e a r . E ven  so , u se  of m a ­

hogany by c a ttle  w as judged to be lig h t in  th is  a r e a .

R ucker N o. 1 stud y a r e a . T ota l lin e a l w in te r -sp r in g  u se  on 

m ahogany w as c o n s is te n t ly  h igh er at R ucker N o. 1 than at H ands P a s s  

or in  the P a r a d ise  study a r e a s . Only u se  in  1 962-63  at R ucker N o. 2 

su r p a sse d  the u se  in  th is  a r e a  (T ab le 9).'

F ro m  1959 tol 1963 th ere  h as b een  a grad u al in c r e a s e  in  lin e a l  

u se , but a  d e c r e a s e  in  d eer  p e lle t  groups (T able 13). E x cep t for  

Hands P a s s ,  p e lle t  group counts at stud y a r e a s  have not in d ica ted  a 

change in  b ro w se  u se . {

In 19 5 8 -5 9  and 19 6 1 -6 2  w in ter  -  sp r in g  u se  in  the co n tro l p lo t  

w as about 100 in c h e s  m o re  ea ch  yea r  than in  the deer p lo t. The d if­

fe r e n c e  in  u se  betw een  the p lo ts  w as s ig n ifica n t a t the 95 p e r ce n t c o n ­

fid en ce  le v e l  in  1 9 58-59  and at the 9 9 .5  p er ce n t le v e l  in  1 9 6 1 -6 2 . The  

s ig n ifica n t in c r e a s e  in  tw ig u se  w as c o n s id e r e d  to be by c a tt le  ra th er  

than d eer .

C attle  w e r e  o b se r v e d  in  the co n tro l p lo t on s e v e r a l o c c a s io n s  

a c tu a lly  ea tin g  m ahogany tw ig grow th . C attle  tr a c k s , dropp ings, and  

bedding grounds w e re  freq u en tly  found at the p lo t. A  c a tt le  feed in g  

trough w a s lo c a te d  n ear the study a r e a  w hich  kept the c a tt le  in  the



v ic in ity  o f the p lo ts . C attle , h o w ev er, w e re  not a lw a y s a t the s i t e l  

T h is study a r ea  i s  lo ca ted  on an a llo tm en t w h ere  c a ttle  g r a z e  a l l  y e a r , 

but it  i s  d iv id ed  into p a stu re s  and c a tt le  a r e  m o v ed  o c c a s io n a lly  from  

one p a stu re  to an oth er.

R ucker No. 2 study a r e a . Four y e a r s  of u se  data w e r e  ob ­

ta in ed  at R u ck er N o. 2 study a r e a . The f ir s t  u se  m e a su r e m e n ts  w e r e  

m ade during the 1 9 59-60  w in te r -sp r in g  p er io d . .

U se on m ark ed  p lan ts in  the d eer p lo t h a s  flu ctu a ted  e v e r y  

y e a r . A to ta l of 111. 6 lin ea l in c h e s  of tw ig s  from  th e se  p lan ts w ere  

ea ten  in  1 9 5 9 -6 0  w h ich  w as the lo w e s t  recorded^ The h ig h es t u se  w as  

m e a su r e d  in  19 6 2 -6 3  w hen 308. 4  in c h e s  w e re  eaten  by d e e r .

In the co n tro l p lot deer  and c a tt le  u se  a v e ra g e d  s lig h tly  m o re  

than 200 lin ea l in c h e s  fo r  th re e  y e a r s , but then in  19 6 2 -6 3  i t  in c r e a s e d  

to 3 3 9 .4  in c h e s .

U se  in  the co n tro l p lo t w a s h igh er than in  the d eer p lo t e v e r y  

y ea r  ex cep t in  1960-61 ; The d iffe re n c e  in  u se  b etw een  the p lo ts  w as  

s ig n ifica n t at the 99 . 5 p ercen t le v e l in  19 5 9 -6 0  and 1 9 6 2 -6 3 , and at the  

97. 5 p ercen t le v e l  in  1 9 6 1 -6 2 . C attle  w e re  b e lie v e d  to be r e sp o n s ib le  

for  the s ig n ifica n t d iffe re n c e  in  u se  ra th er  than d eer .

C attle  w e r e  freq u en tly  o b se r v e d  feed in g  on m ahogany p lan ts  

in  the co n tro l p lo t. Som e of th e se  p lan ts near c a tt le  bedding grounds  

show ed  s ig n s  o f h eavy  u se . F o r tu n a te ly  c a tt le  w e r e  not on the a r ea  the
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year  around. • .T his stud y a r e a  i s  lo c a te d  on an a llo tm en t w ith  e igh t 

m on ths c a tt le  u se  from  N ovem ber to July.

Bar foot study a r ea . The h ig h est u se  on d e e r -b r ie r  w a s m e a ­

su red  in  1 9 5 8 -5 9 . D eer and c a tt le  u se  in  1958-59  and in  su b seq u en t 

y e a r s  w a s c o n s id e r e d  lig h t in  th is  study a r e a . L itt le  u se  w a s found on 

p lan ts two to th ree  fe e t  ta ll . S m a ller  p la n ts , h o w ev er, w e re  h e a v ily  

eaten  m o stly  by co tto n ta il ra b b its  (S y lv ila g u s  f lo r id a n u s). A ccu ra te  

sep a ra tio n  of d eer , c a ttle , and co tto n ta il u se  w as not r e l ia b le .

W henever p o s s ib le  la r g e  p lan ts w e r e  s e le c te d  for  m ea su r in g  

in  1959 to red u ce  the rab b it u se , and in  19 5 9 -6 0  lin e a l u se  d e c lin ed  . 

over  50 p ercen t. P e l le t  group cou n ts the sa m e  yea r  in d ica te  a d ec lin e  

in  deer  n u m b ers w hich  m a y  have had so m e  e ffe c t  on to ta l u s e , . a l ­

though m o st  of i t  w as c o n s id e r e d  to be l e s s  rab b it u se .

W hite (1957) on a feed in g  m in u te  study r ec o r d e d  about 94 1 

m in u tes  o f deer  u se  a t B a rfoo t on d e e r -b r ie r  b etw een  Ju ly  and  

D ecem b er , 1955 w hich  w as the h ig h es t b ro w se  u se  r e c o r d e d  by h im  

in  th is  a r e a . He a ls o  r ep o r ted  that the p lan ts w e r e  bad ly  h ed ged  and  

under p r e se n t b row sin g  p r e s s u r e  th ey  w ould be e lim in a te d  or r en d e re d  

u s e le s s .  . : ': " ■ - ...

H eavy u se  w as ev id en t on th is  s p e c ie s  p r io r  to the s ta r t of 

th is  study. H ow ever, the d eer  pop ulation  in  th is  a r e a  ev id en tly  w as  

a lr ea d y  beginn ing to d ec lin e  and u se  of deer -b r ie r  lik e w is e  d ec lin ed .
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D ayton (1931), and K earn ey  and P e e b le s  (1951) r a te  d e e r -  

b r ier  a s  good b ro w se  for  deer and c a tt le . My o b se rv a tio n s  in d ica te  

that i t  i s  g e n e r a lly  poor d eer fo ra g e , e s p e c ia l ly  in  the w in ter  w hen the  

sp in es  h ave hardened . D eer u se  i s  probab ly  m o re  con fin ed  to the su m ­

m er  grow ing se a so n  w hen new tw ig s  and sp in es  a r e  so ft and m o re  

p a la ta b le . It ap p ea rs  lo g ic a l that d eer w ere  fo r c e d  to co n su m e th is  

s p e c ie s  b e c a u se  o f h igh  d eer n u m b ers and a sh o r ta g e  o f p r e fe r r e d  

fo o d s. . . ,

Sum m er U se  • - - . , . ,

It i s  im p o ss ib le  to m e a su r e  su m m er b ro w se  u se  a ccu ra te ly , 

b e c a u se  p lan ts a r e  co n tin u a lly  adding new grow th. Su m m er u se  in  

th is  study r e f e r s  to u se  m e a su r e d  on tagged  tw ig s  not u t iliz e d  in  the  

w in te r -sp r in g  p er io d .

U se  at P a r a d ise , Hands P a s s , and R ucker N o. 1 flu ctu a ted  

from  year  to year w ithout any d e fin ite .tren d  (T ab le 11). Study a r e a s  

a v e ra g e d  a p p ro x im a te ly  35 to 40 lin e a l in c h e s  o f u se  in  the su m m er . 

A lthough the m e a su r e d  u se  i s  not h igh , i t  i s  c o n s id e r e d  im p ortan t.

Old tw ig grow th  i s  undoubtedly l e s s  p a la tab le  than new grow th  w hich  

i s  n o r m a lly  a v a ila b le  from  M ay to O ctob er. D eer ap p aren tly  co n su m e  

old  grow th  in  the p r o c e s s  of ea tin g  new grow th w h ich  d ev e lo p s on the  

o ld  tw ig s . " ,
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T ab le 11. W inter and su m m er m ountain  m ahogany u se  m e a su r e d  at , 
th ree  study a r e a s .

Study A r ea s Y ear Growth
(Inches)

U se in  In ch es Taken  
*----------------------------------------- — P e r c e n t
W inter Sum m er T ota l U sed

P a r a d ise

D eer P lo t 1958-59 484 . 3 1 6 8 .5 22. 4 1 9 0 .9 3 9 .4
(D eer u se ) 195 9 -6 0 384. 7 1 9 9 .7 16. 0 215. 7 56. 1

1960-61 3 4 4 .4 1 4 7 .7 2 9 .0 176. 7 51. 3
1 9 6 1 -6 2 538 . 7 220. 0 2 1 .5 2 4 1 .5 44 . 8

C ontrol P lo t 195 8 -5 9 569. 6 1 4 4 .3 63. 6 2 0 7 .9 3 6 .5
(D e e r - 1 9 5 9 -6 0 4 5 9 .4 2 2 8 .7 : 35 . 4 .- 264. 1 5 7 .5

c a tt le  use) 1960-61 3 9 4 .2 7 1 .5 4 5 . 5 126. 0 3 1 .9
1 9 6 1 -6 2 506 . 0 2 2 5 .1 4 0 .2 265. 3 5 2 .4

Hands P a s s

D eer P lo t 1958-59 4 8 4 .3  • 2 1 5 .8 4 5 .4 261. 2 54 . 3
(D eer  u se ) 1 9 5 9 -6 0 388. 3 1 2 4 .2 36. 2 1 6 0 .4 4 1 .3

1960-61 409 . 3 1 6 0 .4 4 1 .6 202. 0 4 9 .4
1 9 6 1 -6 2 464 . 6 136. 7 26. 6 163. 3 35. 1

C ontrol P lo t 1 9 5 8-59 4 8 7 .9 211. 2 52 . 1 263. 3 5 4 .0
(D e e r - 195 9 -6 0 4 3 2 .2 9 8 .6 4 8 .2 146. 8 3 4 .0

c a ttle  u se ) 1960-61 4 1 1 .4 163. 6 5 4 .5 218. 1 5 3 .0
1 9 6 1 -6 2 4 6 1 .9 1 2 2 .9 2 5 .3  • 1 4 8 .2 32. 1

R ucker No. 1

D e er  P lo t. .. 1958 -59 6 1 1 .6 243 . 1 5 0 .8 293. 3 4 8 .1
(D eer u se) 1 9 5 9-60 5 9 1 .5 233 . 8 33. 0 266. 8 4 5 .1

1960-61 = 4 5 9 .1 236. 8 34. 6 ' 2 9 1 .4 5 9 .1
1 9 6 1 -6 2 4 4 8 .5 237 . 7 1 7 .3 255. 0 5 6 .9

C ontrol P lo t 1958-59 795. 7 357 . 0 43 . 3 400 . 3 5 0 .3
(D e e r - 195 9 -6 0 6 5 4 .1 2 1 1 .3 54 . 8 266. 1 4 0 .7

c a tt le  u se ) 1960-61 424 . 6 246 . 8 19. 1 265. 9 6 2 .6
1 9 6 1 -6 2 •476. 2 3 2 4 .8 3 2 .0 3 5 6 . 8 7 4 .9
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Su m m er u se  iri 1959 w as m e a su r e d  m on th ly  and u se  o c cu rr e d  

each  m onth. T h ere  w as no d efin ite  m on th ly  p a ttern  or p r e fe r e n c e  in  

u se  b e fo re  or a fter  su m m er r a in s .  ̂ -

Sum m er u se  i s  im p ortan t, a n d w h en  com b in ed  w ith  w in te r -  

sp r in g  data i t  p ro v id es  12 m on ths of u se  on a  sa m p le  of m a rk ed  tw ig s .

B ro w se  U tiliza tio n  D isc u ss io n

The d eg ree  of m ountain  m ahogany u se  v a r ie s  c o n s id e ra b ly  in  

the four stud y a r e a s . B etw een  1957 and 1963 a t Hands P a s s  and  

P a r a d ise , u se  changed  fro m  h igh  to g e n e r a lly  m o d era te  and ligh t.

The s itu a tio n  w as r e v e r s e d  at R ucker No. 1 and R ucker No. 2 w ith  

u se  se e m in g ly  on the in c r e a s e  fro m  1958 to 1963.

P a r a d ise  and Hands P a s s  a r e  lo c a te d  a t about th e sa m e  e l e ­

v a tio n  in  a h igh ly  p rod u ctiv e  v e g e ta tio n  type for  d eer . H ow ever, 

e x c e s s iv e  deer nu m bers in  th is  type s e v e r e ly  dam aged  im p ortan t  

b ro w se  s p e c ie s  and even  m any u n d esira b le  s p e c ie s .  R e c o v e r y  of

dam aged  b ro w se  did not b eco m e  ap p aren t un til I9 6 0 .
- • :  .  ' ■ _ : - '  ■ '  • - :

The R ucker study a r e a s  a r e  lo c a te d  at the low er l im its  o f

m ountain  m ahogany and on the ed ge of a lm o s t  p u re g r a ss la n d . D eer  

n u m b ers w ere  p rob ab ly  e x c e s s iv e  in  th is  a r e a  b e fo r e  1958, but the 

d am age to b ro w se  p lan ts w a s not s e r io u s . E x c e lle n t  b ro w se  grow th  

in  1958 and 1959 e r a s e d  m o st  of the s ig n s  of o v e r -u s e , and m a y  have
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le s s e n e d  the deer lo s s  in  th is a r e a . T he gradual in c r e a s e  in  u se  su g ­

g e s t s  that the d eer a r e  in c r e a s in g  in  the R ucker a r e a .

W in ter -sp r in g  u se  on m ahogany at the P a r a d ise  study a r ea  in  

19 5 7 -5 8  w as about 68 p er ce n t in  the d eer p lot and 60 p e r ce n t in  the c o n ­

tr o l p lot. U nfortunately , su m m er u se  w as not m e a su r e d  in  1958, but 

i f  the a v e ra g e  su m m er u se  ob ta in ed  from  1959 to 1962 w as added to 

the 1 9 5 7 -5 8  w in te r -sp r in g  f ig u r e s  the u se  w ould  h ave been  over  75 

p e r ce n t in  both p lo ts .

P ro p er  u se  fa c to r s  on b ro w se  p lan ts v a r y  w ith  each  s p e c ie s  

and a r e a . Julander (1937) on the N orth Kaibab in  A r izo n a  found that 

the m axim um  a llo w a b le  u tiliz a tio n  on a sp en  (P op u lu s tr e m u lo id e s )  

and c l i f f - r o s e  (C ow ania sp . ) w a s betw een  65 and 70 p ercen t. H orm ay  

(1943) found that p rop er u se  on b itter  bru sh  (P u rsh ia  tr id en ta ta ) in  

C a lifo rn ia  w as 60 p ercen t. A  b ro w se  c lip p in g  study by G a rr iso n  

(1953) su g g e ste d  proper u se  at 50 to 60 p er ce n t on m ountain  m ahogany.

P rop er  u se  f ig u r e s  a r e  b a sed  on b ro w se  p lan ts that r e c e iv e  

m o s tly  w in ter  u se . In the C h ir ica h u a s, h o w ev er, b ro w se  p la n ts  a r e  

su b jec t to y ea r lo n g  u se  by a r e s id e n t  deer h erd . P rop er  w in ter  u se  

for a r e s id e n t  h erd  shou ld  be low er than w in ter  u se  by a m ig r a to r y  

her d.

U se  over  60 p e r ce n t i s  p rob ab ly  not e x c e s s iv e  in  y e a r s  of 

good grow th, but the sa m e  u se  during a poor y ea r  cou ld  be d etr im en ta l
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to the p lant v ig o r . A cco rd in g  to Young and P ayn e (1948) i f  u se  of 

b ro w se  p lan ts i s  too s e v e r e  during the grow ing se a so n  the p lant y ie ld  

i s  g r ea t ly  red u ced . Sum m er u se  on new  grow th w as not m e a su r a b le , 

but i t  ev id en tly  w as quite h igh  b e c a u se  10 to 30 p e r ce n t su m m er u se  

w as m e a su r e d  on o ld  tw ig grow th.

Sum m er b row sin g  by d eer and c a tt le  i s  b e lie v e d  to be d i­

r e c t ly  r e la te d  to a v a ila b le  new grow th  of fo r b s  and g r a s s .  D uring a  

drouth p e r io d  the fo r a g e  p rod u ction  i s  n a tu ra lly  red u ced , and p rop er  

su m m er b ro w se  u se  i s  p rob ab ly  m o re  im p ortan t than w inter u se  w hen  

m anaging a r e s id e n t  deer h erd .

C om p etition  b etw een  d eer and c a tt le  w as not a s e r io u s  p ro b ­

lem  during th is  study. B ro w se  u se  by c a ttle  w as not s ig n ifica n t e x ­

cep t in  the low er e lev a tio n s  w h ere  c a ttle  w e re  m o re  co n cen tra ted .

U se  of b ro w se  by c a tt le  w as not h igh  b e c a u se , for  the m o st p art, a 

good grow th  of g r a s s  w as a v a ila b le  e v e r y  y e a r . H ow ever, during a 

p ro lo n g ed  drouth p e r io d  the co m p etit io n  w ould  prob ab ly  be m o re  

s e r io u s .

Data ga th ered  from  1957 to 1963 in d ica te  that d eer  w e r e  

p r im a r ily  r e sp o n s ib le  for  the d am age to b ro w se  in  the m ountain .

M any d e s ir a b le  b ro w se  p lan ts died, and v ig o r  w as g r e a t ly  red u ced  

in  the rem a in in g  p la n ts . B ro w se  d e te r io ra tio n  w a s a m ajor fa c to r  

in  the d ec lin e  of the w h ite - ta ile d  d eer h erd .



CH APTER IV;

TREND IN NUM BERS O F W H ITE-TA ILED  DEER

: u  i - : . ■'  . ■ : - ’ u  ; . V . '  ; • ■ . v  ■

To p r o p e r ly  eva lu a te  the con d ition s in  the C hiricah u a M oun­

ta in s i t  w a s n e c e s s a r y  to know the g e n e ra l tren d  of the deer pop ulation . 

T h is w as a c co m p lish e d  by d eer su r v e y s  and p e lle t  group co u n ts.

D eer su r v ey  r o u te s  w e r e  f ir s t  e s ta b lish e d  in  the m ountain  by 

M r, S teve  G a lliz io li  in  1955 for  the A rizo n a  G am e and F ish  D ep a rt-  

m en t (D ay and G a lliz io li , 1955).

D eer  p e lle t  counts h ave been  u se d  in  e st im a tin g  d eer d e n s it ie s  

and deer m o v e m e n ts . V a r io u s s iz e s  and sh ap es of sa m p le  p lo ts  have  

been u sed . B e lt  tr a n s e c ts  a s  d e sc r ib e d  by B ennet, et a l. (1940) and  

M cC ain (1948) w e re  u se d  on th is  study to m e a su r e  the p r e se n c e  of deer  

in  study p lo ts . C ircu lar  p e lle t  p lo ts  e s ta b lish e d  in  1958 by W elch  (op, 

c i t . ) for  a m ov em en t study w e r e  u se d  to c o l le c t  tren d  data.

D eer Su rvey  and P e l le t  Count P r o c e d u r e s

D eer  su r v e y s  w e r e  m ad e in  e ith er  D ecem b er , January, or 

F eb ru a ry  by v a r io u s  G am e D ep artm en t p e r so n n e l. The w r iter  m ade  

su r v e y s  in  th is  a r ea  in  1955, 1956, 1958, and 1959. Su rvey  r o u te s  

c o v e r e d  g eo g ra p h ica l a r e a s  of the m ountain  ra th er  than tr a i ls  and
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r o a d s . R o u tes  w e r e  u su a lly  tr a v e r s e d  on fo o t in  e ith er  the m orn in g  

or la te  aftern oon , and age  and s e x  of d eer s e e n  w e r e  d e term in ed  

through b in o cu la r s .

D e e r -p e lle t  b e lt tr a n s e c ts  s ix  fe e t  w ide and 200 fe e t  long  

w e r e  e s ta b lish e d  along p erm an en t v e g e ta tio n  tr a n s e c ts  in  d eer  and  

co n tro l p lo ts . T h ere  w e re  ten  b e lt tr a n se c ts  in  each  study a rea . 

V eg eta tio n  tr a n se c t  s ta k e s  a t in te r v a ls  of 50 fe e t  w e re  c o n s id e r e d  the  

cen ter  lin e  of the b e lt . D eer p e lle t  grou p s w e re  c le a r e d  and counted  

in  a s tr ip  th ree  fe e t  on ea ch  s id e  of the cen ter  lin e . No p e lle t  groups  

w e re  ta ll ie d  u n le s s  m o r e  than h a lf o f the p e lle ts  w e r e  in  the tr a n ­

s e c t s .  B e lts  w e r e  r ea d  at the sa m e  tim e  that b ro w se  m e a su r e m e n ts  

w e r e  taken. F ro m  O ctob er, 1958 to M ay, 1961 rea d in g s  w e re  m ad e  

e v e r y  one or two m on ths, but fro m  O ctober, 1961 to M ay, 1963 th ey  

w ere  m ad e in  only O ctober and M ay.

T r a n se c ts  w ith  c ir c u la r  p e lle t  p lo ts  (100 sq u a re  fe e t )  w e r e  

lo c a te d  p r im a r ily  on th e  e a s t  s id e  o f the m ountain . T r a n se c ts  w e r e  

d iv id ed  in to  the fo llo w in g  a r e a s  by W elch  (op. c it . ): B a rfoo t P ark , 

T urkey P ark , Upper Onion, L ow er Onion, P e tr if ie d  R id ge and C r y sta l  

C ave. T r a n se c ts  in c lu d ed  288 p lo ts  w h ich  w e r e  u su a lly  c le a r e d  tw ice  

a yea r  on th is  study, once in  July  p r io r  to the su m m er r a in s  and aga in  

in  N ovem b er b e fo re  w in ter  sn o w s. No p e lle t  group w as counted  u n le s s  

m o r e  than h a lf f e l l  w ith in  the p lo t. The d efeca tio n  r a te  of 1 3 .p e lle t



groups per day p er d eer w as u se d  to c a lc u la te  the e s t im a te d  d eer per  

sec tio n  (W elch, op. c it . ).

W h ite- ta ile d  D eer Su rvey  Data

A nnual w h ite - ta ile d  d eer su r v e y s  by the A r izo n a  G am e and  

F is h  D ep artm en t show  a d efin ite  downward tren d  in  the deer  p op ulation  

fro m  1955 to I960  (T ab le  12). The faw n counts dropped from  43 per  

100 d oes in  1956 to 20 in  1962, and the sp rea d  in  the buck to doe ra tio  

rem a in ed  n arrow  ea ch  y e a r .

G en era l o b se rv a tio n s  m ad e w hen tra v e lin g  by v e h ic le  a ls o  

r e f le c t  a change in  d eer d en sity . In 1955 and 1956 d eer w e r e  f r e ­

quently  se e n  from  r o a d s , and i t  w as not uncom m on to count 1 0 -2 0  deer  

in  one tr ip  through the m ountain . B y I960 , h o w ev er , deer w e r e  s e l ­

dom se e n  a long the r o a d s .

Study A rea  P e l le t  Group C ounts

D eer p e lle t  group counts for  th e w in te r -sp r in g  u se  p e r io d  in  

the study a r e a s  a r e  su m m a r iz e d  in  T able 13.

The p e lle t  count tren d  h as been  down in  the f iv e  study a r e a s  

ev er  s in c e  th e f i r s t  r ea d in g s . C ounts in  1 9 5 8 -5 9 , 1 9 5 9 -6 0 , and 1 9 6 0 -  

61 w e re  r e a d  at s im ila r  t im e  in te r v a ls , and th ey  in d ica ted  a d ec lin e  at 

P a r a d ise , Hands P a s s , R ucker No. 1, and B arfoot. The 1960-61  

count at P a r a d ise  dropped 64 p e r ce n t fro m  the 1 9 5 8 -5 9  count. The 

other a r e a s  d ec lin ed  from  23 to 40 p ercen t.
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T able 12. S ex  and age  c la s s if ic a t io n  data for w h ite - ta ile d  d eer in  the  
C hiricahua M ountains. *

D ate B ucks D oes Faw ns T otal D o e s /B u c k F a w n s /1 0 0  D oes

1955 86 158 60 304 ►— 00 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

I960 24 36 11 71 1 .5 31

1961 35 38 15 88 1. 1 39

1962 33 45 9 87 1 .4 20

*T aken from  P r o je c t  W -53-B . co m p le tio n  r e p o r ts , A r izo n a  G am e and  
F ish  D ep artm en t.
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T able 13. W in ter -sp r in g  (O ctober -M ay) deer  p e lle t  group counts at 
study a r e a s .

Study A r ea s G roups
1958-59

G roups
195 9 -6 0

G roups
1960-61

G roups
1 9 61-62

G roups
196 2 -6 3

P a r a d ise

D eer P lo t 85 59 30 22 18
C ontrol P lo t 58 33 39 12 21 ; . .

T ota ls ' 143 92 69 34 39

Hands P a s s r. ' ■ ,

D eer P lo t 156 82 98 47 49
C ontrol P lo t 140 46 90 53 24

T o ta ls 296 128 188 100 73

R ucker N o. 1
_ ' f. .

D eer P lo t 28 26 24 26 9
C ontrol P lo t 40 24 18 16 6

T ota ls 68 50 - ‘ 42  • 42 15

B arfoot

D eer P lo t 53 50 38 15 14
C ontrol P lo t 38 35 32 7 7

T ota ls 91 85 70 22 21

R u ck er N o. 2

D eer P lo t ' 39 39 8 r V 14
C ontrol P lo t 27 33 5 12

T ota ls 66 72 13 26
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P e lle t  counts in  1961 -6 2  and 19 6 2 -6 3  w e re  m ad e on ly  once, and  

th ere  probab ly  w as so m e  p e lle t  lo s s  due to w ea th er in g , w ash in g , in ­

s e c t s ,  and c o v e r e d  grou p s. E v en  w ith  su ch  lo s s e s ,  th ere  a r e  in d ic a ­

tio n s of continuing d e c lin e s  at R u ck er No. 1 and Hands P a s s .  At 

P a r a d ise , B arfoot, and R ucker N o. 2 th e tren d  ap p ea rs  to be r e v e r s in g .

D eer p e lle t  group counts in  deer p lo ts  w e re  c o n s is te n t ly  h ig h ­

er than in  co n tro l p lo ts . Only fou r o f the 24 w in te r -sp r in g  counts  

fa v o r e d  co n tro l p lo ts . D eer p o s s ib ly  w e r e  a ttra c te d  to the deer p lo ts  

at P a r a d ise , R ucker N o. 1, and R ucker N o. 2; b eca u se  th ey  con ta in ed  

m o re  b ro w se  p la n ts . H ow ever, at H ands P a s s  and B arfoot b ro w se  

p lan ts w e r e  m o r e  abundant in  co n tr o l p lo ts .

H igher counts in  deer  p lo ts  w e r e  probably  in flu en ced  m o re  

by the fen c in g  than any other fa c to r . O nce d eer  w e re  in s id e  the th ree  

a c r e  fe n c e  th e ir  tr a v e l w a s r e s t r ic t e d  and som e deer  m a y  have been  

te m p o ra r ily  trapped .

D eer P op ulation  T rend  D ata

T able 14 su m m a r iz e s  d eer p e lle t  group counts m ad e s in c e  

1958 in  s ix  a r e a s .

B arfoo t P a rk  (about 8 2 0 0 1) and T urkey P a rk  (about 7400 ') a r e  

lo c a te d  in  p in e and p in e -o a k  v e g e ta tio n  ty p es . D eer n u m b ers in  both  

a r e a s  h ave d ec lin ed  sh a rp ly . In 1955 d eer  w e r e  abundant at th is  e l e ­

vation^ and now th ey  a r e  se ld om  se e n . '



T ab le 14. D eer  p e lle t  group cou n ts and e s t im a te d  d eer d e n s it ie s  in  s ix  
a r e a s  in  th e C hiricahua M ountains.
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A r ea s D ate D ays P e lle t .G roups per . E st im a te d
In terv a l G roups A cre /M o n th D eer /  S ectio n

Bar foot P a rk 1 9 5 8 -5 9 * 348 95 74. 7 122. 1
1 9 5 9 -6 0  . -393 - 34 ; 23. 6 39. 0
1960-61 224 6 7 .4 1 2 .4
19,61-62 344 2 . 1 . 6  : 2. 4  ■
1962-63 349 0 0 .0 — — —

T urkey P ark 1958-59 346 144 1 1 3 .5 186. 8
195 9 -6 0 402 12 8 .1 13. 4
1960-61 226 2 2 .4 4. 1
1 9 6 1 -6 2 342 ■ : 7 5. 6 9 .3
1962-63 348 1 0 .7

• i '
2 2 0 .4

1. 2

Upper Onion 1958-59 349 282 360. 7
1 9 5 9 -6 0 393 65 .4 5 .1  • 8 8 .4  V
1960-61 247 23 25. 8 42 . 7
1961-62 329 26 22. 0 36. 7
1 9 6 2-63 343 30 24. 3 39. 8

L ow er Onion 1958-59 356 248 1 9 0 .0 311. 8
1 9 59-60  - 393 53 3 6 .5 6 0 .5
1960-61 247 21 23. 6 39. 1
196 1 -6 2 329 20 16. 6 27. 3
1962-63 343 16 1 2 .5 2 0 .9

P e tr if ie d  R id ge 1958-59 348 203 15 9 .1 260. 6
1959-60 403 36 2 4 .4 4 0 .1
1960-61 223 6 7. 3 12. 2
196 1 -6 2 342 8 - 6 .4 10. 5
1962-63 351 12 9. 3 15. 1

C r y sta l C ave 1958-59 348 146
•’.■a i. . .

1 1 4 .4 1 8 7 .3
1 9 5 9 -6 0 •393 25 1 7 .3 2 8 .5
1960-61 245 8 2 0 .4 33. 2
1 9 6 1-62 322 11 r 9 .3 . , 15. i  . ;•
1 9 6 2-63 348 5 3 .9 6 .4

*T he 1 9 5 8 -5 9  r ea d in g s  w e r e  by W elch  (I9 6 0 ).
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No p e lle t  groups w e r e  counted  at Bar fo o t in  1962-63 ,. a fter  

349 d ays, and only  one w a s found a t T urkey P a rk . In M ay, 1963 a few  

d eer tr a c k s  w e re  o b se rv e d  at B arfoot, but ev id en tly  th e p e lle t  p lo t  

sa m p le  i s  not la r g e  enough to m e a su r e  the low  deer  d en sity .

B arfoo t and T urkey P a rk  have few  p r e fe r r e d  w in ter deer  

b ro w se  p lan ts a v a ila b le . C on seq u en tly , th e se  a r e a s  a r e  p rob ab ly  m a r ­

g in a l w h ite - ta ile d  deer h ab itat, unable to support h igh  d eer n u m b ers  

fo r  long.

P e tr if ie d  R id ge, L ow er Onion, and Upper Onion in c lu d e  e l e ­

v a tio n s from  a p p ro x im a te ly  5800 to 7000 fe e t .  The d eer tren d  in  th is  

r eg io n  h as b een  down from  1958 to 1962. Counts in  19 6 2 -6 3  in d ica te  

the d eer population  m ay  be s ta r tin g  to r e c o v e r . T h e se  th ree  a r e a s  l ie  

in  the m o st  p rod u ctiv e  v e g e ta tio n  zon e . P r e fe r r e d  d eer b ro w se  i s  

abundant w ith in  an a s so c ia t io n  of p in e -o a k  and oak -ju n ip er  ty p e s .

D eer d e n s it ie s  in  th e se  ty p es  w e r e  ex tr em e  and su b seq u en t deer  

l o s s e s  p ro p o rtio n a te ly  g rea t. '

C r y sta l C ave at about 5600 fe e t  e lev a tio n  i s  the lo w e s t  a r e a  

sa m p led  by p e lle t  tr a n s e c ts . The p a ttern  of deer d ec lin e  h e r e  i s  

s im ila r  to that in  B arfoot and T urkey P ark . P o r tio n s  of th is  a r e a  

w hich  lie  in  the oak -ju n ip er  typ e p rov id e  good  d eer hab itat, but m uch  

of i t  i s  m a rg in a l w h ite - ta ile d  d eer ra n g e .

P e lle t  groups p er a c r e  p er m onth d e c lin ed  d r a s t ic a lly  in  a ll  

s ix  a r e a s  a fter  the r ea d in g s  by W elch  (op. c it .  ) in  1 9 5 8 -5 9 . S om e of
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the d ifferen ce  i s  ex p la in ab le  by ch a n g es in  sa m p lin g  m eth o d s. W elch  

r ea d  p lo ts  e v e r y  two m onths w h ich  red u ced  p e lle t  lo s s  to a m in im u m . 

He a ls o  in c lu d ed  any p e lle t  group of w hich  even  a p ortion  f e l l  w ith in  

the c ir c u la r  p lo t. I r e a d  the p lo ts  tw ice  a year and no group w as  

counted  u n le s s  m o re  than h a lf of i t  f e l l  w ith in  the p lo t. C han ges in  r 

p ro ced u re  undoubtedly red u ced  the to ta l groups counted, but i t  cannot 

p o s s ib ly  accou n t for  su ch  a la r g e  d iffe re n c e . It i s  a ls o  u n lik e ly  that 

sa m p lin g  erro r  i s  r e sp o n s ib le , p a r tic u la r ly  in  v iew  of the d ec lin e  in  

p e lle t  counts in  the stud y p lo ts  and the sudden drop in  d eer su rv ey  

counts during the sa m e  p er io d . The data d e fin ite ly  su g g e s t  a m ark ed  

dow nward tren d  in  the d eer population . The g r e a te s t  change o c cu rr e d  

betw een  O ctob er, 1959 and M ay, I960 .

F u rth er  supp ort of th is  d ec lin e  w a s ob ta in ed  from  the  

C hiricah u a N ation al M onum ent. W elch  (op. c it . ) a s s i s t e d  N ation a l 

P a rk  S e r v ic e  p e r so n n e l in  e sta b lish in g  48 c ir c u la r  p e lle t  p lo ts  in  

M arch, 1959. E st im a te d  p e lle t  groups p er a c r e  p er m onth flu ctu a ted  

from  the h igh  of 50 . 0 in  S ep tem b er , 1959 to 3. 3 in  A p r il, 1963. 

Though th e sa m p le  i s  s m a ll the data a ls o  su g g e st  a  red u ctio n  in  deer  

n u m b ers on the unhunted M onum ent.



W H ITE-TA ILED  DEER ANALYSES

P ro d u ctiv ity  and p h y s ic a l con d ition s of a d eer h erd  a r e  im p o r ­

tant in d ic a to r s  of ran ge  co n d itio n s . W henever the food -su p p ly  i s  

h e a v ily  u sed  or d ep leted , i t  w ill  u su a lly  a ffec t the rep ro d u ctio n , 

w eig h ts , con d ition , and h ea lth  of the d eer h erd . In th is  study an  

e ffo r t w as m ad e to a n a ly ze  deer  sp e c im e n s  to d e term in e  i f  any of 

th e se  p ro b lem s w e re  p r e se n t in  the d eer  h erd .

D eer C o llec tio n s

T h ir ty -tw o  w h ite - ta ile d  deer  w e r e  c o lle c te d  in  the g e n e ra l  

v ic in ity  of the study a r e a s  b etw een  June, 1957 and A p ril, I9 6 0 . D eer  

w ere  u su a lly  c o lle c te d  near ro a d s  to fa c il ita te  tra n sp o rta tio n  to cam p  

w h ere  a u to p s ie s  w e re  m ad e.

Data w ere , c o lle c te d  on w h ole  and d r e s s e d  w e ig h ts , body  

m e a su r em e n ts  and body con d ition :of each  d eer . P a r a s ite s ,  s to m a ch  

con ten ts and rep ro d u ctiv e  o rgan s from  each  deer w e re  p r e se r v e d  for  

sep a ra te  study.

Stom ach sa m p le s  w e re  w a sh ed  and a ir -d r ie d  for  la b o ra to ry  

a n a ly s is . F iv e  sto m a ch  sa m p le s  w e r e  a n a ly zed  by the C a lifo rn ia

CH APTER V.
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D epartm ent of F ish  and G am e F ie ld  Station  in  1959. The rem a in in g  25 

w e r e  a n a ly zed  by the w r ite r . P a r a s ite s  and in tern a l body o rg a n s w e r e  

s to r e d  in  ten  p e r ce n t fo r m a lin  so lu tio n . H id es and sk u lls  w e re  p r e ­

se r v e d  and tu rn ed  over to the Z oo logy  D ep artm en t of the U n iv e r s ity  of 

A rizo n a . A ll ed ib le  m ea t w as g iven  to the D ou glas C ounty H o sp ita l.

Hunter ch eck in g  sta tio n s  and f ie ld  co n ta c ts  w e re  u sed  during  

the d eer  hunting s e a so n s  to c o lle c t  ad d ition al data on deer  w e ig h ts , 

a g e s , s tom ach  sa m p le s , o v a r ie s , and body co n d itio n s .

F in d in g s F ro m  D eer S p ec im en s

C o llec tin g  deer w as a d ifficu lt and t im e  con su m in g  job . N u­

m ero u s tr ip s  for deer ended up a s  "dry runs" , e s p e c ia l ly  w hen a d eer  

of a  p a r ticu la r  s e x  and a g e  c la s s  w as d e s ir e d  fro m  a sp e c if ic  a r e a .

In the o r ig in a l p lan s, two d eer sp e c im e n s  w ere  to be c o lle c te d  e v er y  

two m on th s. T h is w a s soo n  abandoned w hen a w eek  w as n eed ed  to 

c o lle c t  one d eer . C o lle c t io n s  ev en  b eca m e  m o re  d ifficu lt a s  the study  

p r o g r e s s e d . The num ber o f d eer  c o lle c te d  ea ch  yea r  w as a s  fo llo w s:  

nine in  1957; n in e in  1958; ten  in  1959, and four in  I9 6 0 .

E x tern a l co n d itio n s . C o lle c te d  sp e c im e n s  had no un usual 

sk in  grow th s or p a p illo m a s , and on ly  one buck ex a m in ed  during the 

reg u la r  deer hunting se a so n  had n u m erou s w a r t- lik e  grow ths on the  

head  and body.
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Hide and hair con d ition s w e re  n o rm a lly  good. A  few  d eer , 

m o stly  bu ck s, had b are a r e a s  on the c h e s t , n eck , and so m e tim e s  on  

the head. T ick s probab ly  c a u sed  the ir r ita t io n s  and w e r e  u su a lly  

found in  the rubbed a r e a s . A  doe ex a m in ed  during the 1959 hunting  

se a so n  had a rough  s c a ly  h ide on the head  and n eck . T his a n im a l 

w as in  poor con d ition  and had lon ger  than n orm al d e w -c la w s  on the  

fron t fe e t .

P oor an tler  d eve lop m en t w as o b se rv e d  am ong y e a r lin g  b u ck s.

It w as f ir s t  see n  on a d eer c o lle c te d  in  A p r il, 1958. T his y e a r lin g  had  

an tler  grow th b a re ly  p rotrud ing through th e h ide s im ila r  to that of a  

faw n in  i t s  f i r s t  w in ter  (F ig u re  10). It w e igh ed  on ly  31 pounds w hich  w as  

l e s s  than a faw n c o lle c te d  two m onths e a r l ie r .  A  num ber o f th ese  y e a r ­

lin g s  w e r e  a lso  ex a m in ed  on the 1958 and 1959 d eer  hunts (F ig u re  11).

P oor fo ra g e  con d ition s can  p rod u ce n u tr ition a l d e f ic ie n c ie s  

w hich can a ffec t an tler  grow th and d eve lop m en t (F ren ch , et a l . , 1955  

and M cE w en, e t a t . , 1957). O v er -b ro w sin g  in  th is  m ountain  has a l ­

rea d y  b een  exp la in ed . T his fa c to r  ev id en tly  p rod u ced  an tler  d e f i­

c ie n c ie s  in  y e a r lin g  bu ck s. Y ea rlin g  bucks on good  ra n g e  n o rm a lly  

h ave fo rk ed  a n tle r s  or la r g e  sp ik e s .

One unusual deer  w as ch eck ed  during the 1959 hunt; i t  a p ­

p ea red  to be a h yb rid  c r o s s  b etw een  the w h ite - ta ile d  deer  and the  

m u le  d eer  (O. h em ion u s c r o o k i) . It w as a fawn w ith  la r g e  e a r s  and



Figure 10. 

Figure 11. 
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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. 

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 p e la g e  ty p ica l of a m u le  d eer . The ta il , h o w ev er, r e se m b le d  

that of a w h ite - ta il  w ith  w h ite  beneath  and red d ish  brow n on top.

N ich o l (op. c it . ) "crossed m u le  and w h ite - ta ile d  d eer in  ca p tiv ity . O ff­

sp rin g  from  m ix ed  c r o s s e s  had ta il co lo r  and p e la g e  s im ila r  to w h ite ­

ta iled  d eer . S in ce  hyb rid s w e r e  p rod u ced  under penned  co n d itio n s, it  

i s  l ik e ly  th ey  o c c a s io n a lly  o ccu r  in  the w ild . W h ite -ta ile d  and m u le  

deer hom e r a n g es  o v er la p  in  the a r e a  w h ere  th is  deer w as k ille d .

In tern al co n d itio n s. A n im al con d ition s w e r e  d eterm in ed  by 

fa t d e p o s its . A cco rd in g  to H a rr is  (1945), s ta rv a tio n  in  d eer p r o c ee d s  

w ith fa t b ein g  a b so rb ed  in  the fo llo w in g  ord er: rum p and saddle; b e ­

tw een  h id e and body; k id n eys and in te s t in e s ;  h eart, and then bone 

m arrow .

Only two of the 32 d eer  c o lle c te d  w ere  judged to be in  e x c e l ­

len t con d ition . T h ese  w e re  both d oes  c o lle c te d  in  F eb ru a ry , 1958 .

and June, 1959. T h ree  other d eer  w e re  in  good con d ition  w h ile  the  

r e s t  w e re  in  fa ir  to poor con d ition .

T w en ty -th ree  sp e c im e n s  had no v is ib le  fa t on the rum p and  

sad d le , 15 had none b etw een  h id e and body, f iv e  had none on k id n ey s, 

two had none on the h eart, and one had on ly  a sm a ll am ount in  the 

bone m a rro w . ; ■ '•

The d eer  w ith  l i t t le  fa t in  the bone m a rro w  w as a buck  

c o lle c te d  in  F eb ru a ry , 1958. No fa t d ep o s its  w e r e  found in  the body



ca v ity , and the fem u r m arrow  w a s r e d  in  co lo r  and g e la tin o u s in  t e x ­

tu re . R e d -g e la tin o u s  bone m arrow  in d ic a te s  m a ln u tr itio n  (H a r r is , op. 

c i t . , C heatum , 1949 and B isch o ff, 1954). The deer  w as in  the s ix  to  

e igh t year  age c la s s  and in fe s te d  w ith  t ic k s , w hich  m ay  h ave been  

r e sp o n s ib le  fo r  the d e e r ts con d ition . Stom ach co n ten ts, h o w ev er , 

r e v e a le d  m o s t ly  fo r a g e  s p e c ie s  of low  p a la ta b ility .

B ucks k ille d  by h u n ters and exa m in ed  during O ctober and  

N ovem b er w e r e  u su a lly  in  good  body con d ition  e v e r y  y e a r . H ow ever, 

the m a jo r ity  of the bucks c o lle c te d  fro m  F eb ru a ry  to A p r il w e re  in  

poor con d ition . T h eir  con d ition  w as d o u b tless  a  r e f le c t io n  of the  

p h y s ic a l w ear of ru ttin g  a c t iv it ie s .  A cco rd in g  to N ich o l (op. c it . ) and  

F ren ch , e t a l. (op. c it .  ) food  con su m p tion  drops and w eigh t lo s s  

r e s u lt s  during the ru t.

' D eer w e ig h ts  and m e a su r e m e n ts . W eights and m e a su r e m e n ts  

of 32 w h ite - ta ile d  d eer  sp e c im e n s  c o lle c te d  during the study a r e  l is te d  

in  T able 15.

A dult bucks a v e ra g e d  about 84 pounds and d oes about 67 

pounds b e fo re  f ie ld -d r e s s in g . V is c e r a  lo s t  w hen h o g -d r e s se d , not 

in clu d in g  lun gs and h ea r t, w as about 23 p er ce n t in  bucks and 27 p e r ­

cen t in  d o es . W eight lo s s e s  w e r e  h igh er  am ong d oes b eca u se  14 of 

the 19 sp e c im e n s  w e r e  p regn an t.

75
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T able 15. A v era g e  w e ig h ts  and m e a su r e m e n ts  of w h ite - ta ile d  deer  
c o lle c te d  during th e study.

N o. D eer W eights in  Pounds M ea su rem en ts  in  C e n tim ete r s
W hole D r e s se d * L ength H eight Hind F o o t E ar T a il

A dults

Buck (7) 83. 5 64. 4 139. 8 78. 8 38. 8 16. 7 20. 7

Doe (19)** 67. 3 48 . 9 132. 8 73. 3 3 7 .9 15. 5 20. 0

Y ea r lin g s

Buck (2) 50. 7 39. 7 129. 6 68. 5 3 4 .7 16. 0 20. 0

D oe (2) 52. 2 3 9 .5 120. 8 6 9 .1 36. 0 14. 8 -  - -

Faw n s
j , i "

B uck (2) 3 7 .8 27. 5 115. 2 65. 7 34. 7 13. 6 16. 3

vL ungs and h e a r ts  in c lu d ed  in  d r e s s e d  w e ig h ts . 
❖ ❖ Only 10 d oes in c lu d ed  in  a v e ra g e  ta il  length .

t ‘ v



77

The h e a v ie s t  buck w as c o lle c te d  in  M ay, 1959, and i t  w e ig h ed  

92 pounds b e fo re  d r e ss in g  and 71 pounds a fter . B ucks c o lle c te d  in  

the sp rin g  and su m m er w e re  at le a s t  1 0 -2 0  pounds lig h ter  than th o se  

c o lle c te d  in  th e fa ll . In N ovem b er during the d eer hunt bucks w e r e  

n o rm a lly  near peak  p h y s ic a l co n d itio n  and th ey  a v e ra g e d  about 70 

pounds h o g -d r e s se d . D uring the 1959 hunt, two bucks w e re  taken  

w h ich  w eig h ed  112 pounds h o g -d r e s se d . T h ese  w e re  the h e a v ie s t  

bucks r ec o r d e d  during the study. V ery  few  bucks d r e s s e d  out over  

100 pounds in  the C h ir ica h u a s.

C om bined y e a r lin g  and adu lt d r e s s e d  w eig h ts  on the 1959 hunt 

a v e ra g e d  71 pounds for  bucks and 52 pounds fo r  d o es . In I960 , h ow ­

e v e r , a v e ra g e  buck and doe w e ig h ts  w e r e  65 and 47 pounds r e s p e c ­

tiv e ly . The a v e ra g e  lo s s  of s ix  pounds for  bucks and f iv e  pounds for  

d oes w as probab ly  a r e f le c t io n  of e x tr e m e ly  poor ra n g e  co n d itio n s .

It h as a lrea d y  b een  p oin ted  out that su m m er p r ec ip ita tio n  w as below  

n o rm a l in  I960, and red u ced  p lan t grow th  r e su lte d . The lo w e st  grow th  

on m ountain  m ahogany w a s m e a su r e d  during th is poor y e a r .

T otal length  of adult deer a v e ra g e d  about 140 c e n t im e te r s  for  

bucks and 133 for d o es . Shoulder h e ig h ts  of adult bucks a v e ra g e d  

a lm o st  79 c e n tim e te r s  or 2. 6 fee t; w h e r e a s , d oes w e r e  about 73 c e n t ­

im e te r s  or 2. 4 fe e t .

A r izo n a  w h ite - ta ile d  d eer a re  not a p p rec ia b ly  la r g er  than the  

fam ou s F lo r id a  K ey d eer  (O. v . c la v iu m ) w hich  i s  rep u ted  to be the
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s m a lle s t  r a c e  o f d eer in  N orth  A m e r ic a . H o ffm eister  (1962) r ep o r ts  

that, "Only O. v . c iav iu m  fro m  the F lo r id a  k e y s  i s  a s  s m a ll or s m a l l ­

er than c o u e s i. " T h ere a r e  few  r e lia b le  w e ig h ts  and m e a su r e m e n ts  of 

F lo r id a  k ey  d eer a v a ila b le  for  co m p a r iso n . D ick son  (1955) m en tio n s  

e st im a te d  h e ig h ts  for  m atu re  K ey d eer  w hich  ra n g ed  from  20 to 28 

in c h e s  and w e ig h ts  anyw h ere fro m  35 to 110 pounds.

P a r a s ite s  and d is e a s e s .  No in te n s iv e  p a r a s ite  or d is e a s e  

in v e s t ig a tio n  w as m ad e on th is  study. A  c u r so r y  exam in a tio n  of 

sp e c im e n s  su g g e s ts  a low  r a te  of p a r a s ite  in fe s ta t io n  and d is e a s e  in  

w h ite - ta ile d  d eer .

The m o s t  com m on  e c to p a r a s ite  w as b iting  or suck ing l ic e  

( T r ich o d ectu s o d o c o ile i). L a rg e  n u m b ers of th e se  p a r a s ite s  w e re  

g e n e ra lly  found a ttach ed  to the h a ir  or h ide o f the v e n tr a l p art of the  

body on a ll  age  groups of d eer .

T ick s (D erm a cen ter  a lb ip ic tu s) w e re  found on about h a lf of

the deer exam in ed , u su a lly  on adult b u ck s. M ost of the t ic k s  w e r e  

lo c a te d  in  or behind the e a r s , a long the n eck , back  or c h e s t , and  

around the anal r eg io n . A  few  bucks had e x te n s iv e  b a re  a r e a s  on

c h e s t  and head. T h ese  w e r e  c a u se d  by rubbing a r e a s  w h ere  t ic k s  had  

p resu m a b ly  c a u se d  ir r i ta t io n s .

N o se  or th roat hots w e r e  found in  about h a lf of the d eer c o l ­

le c te d  during the su m m er  and w in ter  m on th s. B ots a r e  the la r v a l
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fo rm  of a f ly  (C ephenoroyia s p . ). A cco rd in g  to Cheatum  (1952) adult 

f l i e s  d ep o sit eg g s  in  the d e e r 's  n o s tr i ls  during the w arm  m on th s. 

H atched la rv a e  m ig ra te  to the n a sa l p a s s a g e s  w h ere  th ey  l iv e  and m a ­

tu re . M ature la r v a e  le a v e  the d eer in  the sp r in g  and pupate in  the 

ground. A dult f l i e s  e m e r g e  in  a m onth or two, m ate  and begin  the c y ­

c le  aga in . ,

B ladder w o rm s or c y s t ic e r i  w e r e  c o lle c te d  o c c a s io n a lly  from  

the body m e se n te r y . T his en d o p a ra site  i s  the la r v a l form  of an adult 

tap ew orm  ( T aen ia  s p . ). D eer  s e r v e  a s  an in ter m e d ia te  h o s t in  the  

l i f e - c y c le  of th e se  ta p ew o rm s.

A  two p oin t buck w h ich  w a s r ep o r ted  to be going around in  

c ir c le s  w as cap tu red  a liv e  in  S ep tem b er, 1959 and tu rn ed  over  to the 

U n iv e r s ity  o f A r izo n a  fo r  o b serv a tio n . One w eek  a fter  being captu red , 

the deer w eak en ed  fro m  s e v e r e  d ia rrh ea  and w a s a u to p sied  by D r. 

R aym ond R eed  of the A n im al P a th o logy  D ep artm en t. The a n im a l w as  

to ta lly  blind, the c a u se  being a bone in fe c t io n  d ir e c t ly  under and  

around the optic  ch ia sm a . B e s id e s  seco n d a ry  in fe c t io n s , th er e  w a s a 

h eavy  in fe s ta t io n  of c y s t ic e r i  around the h eart, d iaphragm  and s to m ­

ach  m e se n te r y . L eon ard  W. D ew h irst, a s s is ta n t  an im al p a th o lo g ist, 

te n ta tiv e ly  id e n tif ie d  the c y s t ic e r c u s  a s  H yd atigera  ly n c is , a lthough  

a b so lu te  id e n tif ic a tio n  w a s not p o s s ib le  w ithout adu lt m a te r ia l.

E x am in ation s w e r e  m ad e fo r  liv e r  f lu k e s  (F a sc io lid e s  sp . ) 

and the b lood  nem atod e (E leaop h ora  sch n e id e r i) , but none w e r e  found.
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A cco rd in g  to Sw ank'(1958) the b lood  nem atod e w a s com m on  in  ch a p a r ­

r a l d eer in  c en tr a l A r izo n a .

P r e v io u s  m en tion  has been  m ad e o f sk in  tu m o rs, p a p illo m a s  

or f ib ro m a s, and the freq u en cy  of th e se  d is e a s e s  w as e x tr e m e ly  low .

A few  deer  w ith  lum py jaw w e r e  ch eck ed  during the 1958 and  

1959 d eer hu nts. T h is i s  c a u se d  by a b a c te r ia l in fec tio n  w hich u su ­

a lly  d am ages the low er jaw bone and p ro d u ces  un even  tooth w ea r .

D uring the 1959 hunting s e a s o n  th e A r izo n a  G am e and F ish  

D ep artm en t co o p era ted  w ith  the S tate  V e ter in a r ia n  and the F e d e r a l  

V eter in a r ia n  D iv is io n  by c o lle c t in g  b lood  sa m p le s  fro m  gam e a n im a ls  

for b r u c e llo s is  and le p to s p ir o s is  t e s t s .  B lood  c o lle c t in g  tu bes w e re  

d istr ib u ted  to h u n ters at two ch eck in g  sta tio n s in  the C h ir ica h u a s. 

H unters re tu rn ed  56 sa m p le s  from  both w h ite - ta ile d  and d e se r t  m u le  

d eer . T e s ts  w e re  n eg a tiv e  for  th is  a r ea  (T w eed , I9 6 0 ).

R ep rod u ction . In form ation  on rep ro d u ctio n  w a s obta ined  

fro m  c o lle c te d  sp e c im e n s , o v ar ian  a n a ly se s , and su r v ey  data.

F o u rteen  d oes w e re  c o lle c te d  b etw een  M arch and A u gu st,

1957 through I9 6 0 . D uring th is  p e r io d  11 d oes w e re  c a rr y in g  fe tu se s ;  

two had en la rg ed  u ter i, and one had no ev id en ce  of p regn an cy . One of 

the sp e c im e n s  w ith  th e  en la rg ed  u teru s w a s a y ea r lin g  c o lle c te d  in  

A p ril, I9 6 0 . U nfortu nately , the u teru s  w as dam aged  and no fe tu s  w as
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found. A ll of the fe tu s e s  a p p ea red  n o rm a l in  d evelop m en t, and th ere  

w as no s ig n  of fe ta l r e so r p tio n  (F ig u r es  12 and 13).

E lev en  pregnant d oes had 14 fe tu s e s , or an a v e ra g e  of 1, 27 

p er doe. T h ree  of the d oes or 27 p ercen t had tw in s and e igh t c o n ­

ta in ed  s in g le  f e tu s e s .

A ctu a l o b serv a tio n s  of tw in s w e r e  r a r e  during th is  study. 

Seldom  m o re  than one s e t  o f tw in s w e r e  r ep o rted  ea ch  y ea r  fro m  1957  

to 1963.

F e tu s e s  w e re  aged  by th e u se  of the k ey  d ev e lo p ed  by A r m ­

stro n g  (1950). T able 16 l i s t s  the w e ig h ts , m e a su r e m e n ts , and 

a p p rox im ate  a g e s  of f e tu s e s .  F ro m  c o lle c t io n  d a tes and a g e s , it  w as  

p o s s ib le  to d e term in e  the a p p rox im ate  con cep tion  date.

C onception  or the beginn ing o f fe ta l d eve lop m en t o c c u r r e d  

b etw een  D ecem b er  31 and F eb ru a ry  25, but the m a jo r ity  c o n c e iv e d  

b etw een  January 19 and the 16th of F eb ru a ry . N ich o l (op. c it .  ) ob ­

se r v e d  b reed in g  of w h ite - ta ile d  d eer  in  ca p tiv ity  by January 10 but 

c o n s id e r e d  January 18 a s  the n o rm a l s ta r tin g  date. He a ls o  r ep o r ted  

a g esta tio n  p er io d  of about 200 d a y s. T h is m ea n s that m o s t  of the  

d oes exam in ed  w ould  have g iven  b irth  b etw een  A ugu st 7 and S ep tem b er  

4.

F ie ld  o b se rv a tio n s  tend  to support th is  fin d in g . Faw n tra ck s  

w e r e  o b se r v e d  in  la te  June, but no faw n s w e re  e v er  se e n  un til 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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T able 16.; W eigh ts, a g e s  and m e a su r em e n ts  of w hite  ta iled  deer  
fe tu s e s  c o lle c te d  fro m  1957 to I960 .

Doe
N um ber S in gle Twin S ex

F o reh ea d  
R um p (m m )

W eight 
G ram s

E stim a te d  
A ge in  D ays

1 X F  : : 320. 0 • 1 0 5 5 .7 1 3 3 -1 5 0

n . 2 ,  X M - ■ 5 '  360. 0 - 1 7 1 8 .4 1 5 1 -1 8 0

'  ;4 . - 1 v  X M 360. 0 1 8 4 8 .4 1 5 1 -1 8 0

' '  1 5 . • x  - V  - F 2 4 5 .0 —  —  — 1 1 1 -1 2 0

16 • : . i "  X • -  ' ■ . F 227. 1 -  -  “ 1 0 6 -1 1 0

17 X M 219. 0 475 . 8 9 6 -1 0 5

X F 219. 6 —  — — 9 6 -1 0 5

25 X M 260. 0 7 6 0 .4 1 1 1 -1 2 0

X ■ M 256. 0 7 5 3 .1 1 1 1 -1 2 0

26 X ■ :  M i ' 259. 0 1090. 7 1 2 1 - 1 3 2 '

27 X F 305. 0 1 0 7 0 .4 1 3 3 -1 5 0

29 X
*•

F 1 0 5 .7 4 9 .5 6 6 - 75

31 • X M 9 4 .5 28. 1 c  6 6 - 75

• ■ V  , X F

I ... ■ %

6 6 - 75



m id d le  of July  w ith  the m a jo r ity  being s e e n  in  A u gu st and S ep tem b er. 

P eak  faw ning for  the sa m e  s p e c ie s  of w h ite - ta ile d  d eer in  the G avilan  

R iv er  b asin  o f the S ie r r a  M adre O ccid en ta l in  n o r th w estern  M ex ico  

w as m id -A u g u st (M cC abe and L eop old , 1951).

O v a r ie s  w e r e  c o lle c te d  during the 1958, 1959, and I960 a n y -  

d eer hu nts, but on ly  the 1958 sa m p le  w a s  la r g e  enough to p ro v id e  in ­

fo rm a tio n  on rep ro d u ctio n . By sec tio n in g  the o v a r ie s  a cco rd in g  to 

C heatum  (1940), i t  w as p o s s ib le  to d e term in e  the num ber of d oes c o n ­

c e iv in g  during the p rev io u s  b reed in g  se a so n .

T able 17 co m p a res  th ree  y e a r s  o f o v ar ian  data c o lle c te d  

from  the C h ir ica h u a s. F in d in g s in  1955 w e re  by W hite (op. c i t . ) and  

in  1956 by Johnson  and Swank (1957).

Y earlin g  d oes w e r e  in c lu d ed  in  the a n a ly s is , but on ly  one 

c o n c e iv e d  and th is  o c cu rr e d  in  1956. Y ea r lin g s  w ould  have been  b red  

a s  faw n s, f iv e  or s ix  m onths old. A c tu a lly  few  faw ns h ave been  found  

to b reed  in  A r izo n a . Swank (op. c it . ) r ep o r ts  that two o f 12 m u le  

d eer faw n s b red  on the Kaibab in  1951. Cheatum  and S everin g h a u s  

(1950) r ep o rted  p reg n a n cy  r a te s  of 30 p er ce n t in  e a s te r n  w h ite - ta il  

faw n s on good d eer r a n g e s , but about fou r p e r ce n t on poor deer  ra n g es  

in  New Y ork s ta te .

The p ercen t of d oes co n ce iv in g  w as 78. 7 in  1955, d e c r e a s in g  

to 65. 5 p e r c e n t in  1956, and th en  retu rn in g  to 78. 7 p e r ce n t in  1958.

In 1955 and 1958 the co n cep tio n  r a te  w as over 95 p er ce n t in  m a tu re

84
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T able 17. T h ree  y e a r s  of o v ar ian  a n a ly s is  data fro m  the C hiricahua  
w h ite - ta ile d  deer h erd .

C a te g o r ie s 1955 1956 1958

N um ber o v a r ie s 33 2? . - 61

N um ber co n ce iv in g 26 19 48

P e r ce n t co n ce iv in g 78. 7 65. 5 78. 7

N um ber co rp o ra  lu tea 42 31 68

A v era g e  co rp o ra  lu tea  per doe 1 .2 7 1. 07 1. 11
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d eer , but it  w as on ly  70 p e r ce n t in  1956. E ven  though th e co n cep tion  

r a te  w as h igh  in  1955 and 1958, the co rp o ra  lu tea  cou n ts r em a in e d  low

Stom ach a n a ly se s . D uring the N ovem b er, 1958 hunt 120 

w h ite - ta ile d  d eer  s to m a ch s w e re  tu rn ed  in  by h u n ters at four c h e c k ­

ing s ta t io n s . T h is sa m p le  c o m p r ise d  about 24 p e r ce n t o f the to ta l 

deer ch eck ed  at the s ta tio n s .

The sto m a ch  sa m p le s  r e p r e s e n te d  on ly  a p o rtio n  of the to ta l  

sto m a ch  con ten ts of the d eer . M any of the sa m p le s  con ta in ed  plant 

m a te r ia l that cou ld  not be id e n tif ie d . Som e of th e se  it e m s  w e r e  forb  

s p e c ie s  w hich  ev id en tly  d is in teg r a te  rap id ly  in  the d e e r 's  stom ach .

The freq u en cy  o f o c c u r r e n c e  of p lan ts id e n tif ie d  in  the 

sto m a ch  sa m p le s  i s  g iv en  in  T ab le  18.

Of the p lan ts id en tified , m ountain  m ahogany had the h ig h est  

ra te  of o c c u r r e n c e  in  the sto m a ch  sa m p le s . M ahogany fo lia g e  w as  

found in  69 or 57. 5 p er ce n t of the s to m a c h s . N ext h ig h est w as  

juniper fo lia g e  and b e r r ie s ,  w h ich  o c c u r r e d  in  58 s to m a ch s  or 48 . 4 

p ercen t. M earn s su m ac b e r r ie s  and a co rn s  w e re  a ls o  h igh  in  o c c u r ­

r e n c e . S e v e ra l unusual i te m s  found w e re  d r ied  s e e d s  of both cen tu ry  

plant and y u cca , and cu ltiv a ted  a p p les  (M alus s p . ) and a lfa lfa  

(M ed icago  s a t iv a ).

It h a s  a lr ea d y  b een  p o in ted  out that m ountain  m ahogany i s  

an im p o rta n t w in ter  d eer  fo o d  in  th is  m ountain . M ahogany p lan ts a re
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T able 18. P lan t s p e c ie s  found in  the con ten ts o f 120 w h ite - ta ile d  d eer  
c o lle c te d  on the N o v em b er , 1958 d eer hunt.

F ood  Item s  
S c ie n tif ic  N am es P a r t Taken

T ota l O ccu rr e n c es  
T im e s  P e r c e n t

A gave sp . s e e d s 6 5 .0
A r cto sta p h y lo s  sp . fo lia g e 3 2. 5
B u m elia  lan u gin osa fo lia g e ‘ 3 2. 5
C eanothus G reg g ii fo lia g e 7 5. 8
C erco ca rp u s b r e v iflo r u s fo lia g e 69 5 7 .5
F a llu g ia  p aradoxa fo lia g e - 3 2. 5
G arrya W righ tii fo lia g e 37 30. 8
Jun iperu s sp . fo l ia g e -b e r r ie s 58 4 8 .4
M alus sp . fr u it 3 2. 5
M ed icago  sa tiv a fo lia g e 1 .8
M im o sa  sp . fo l ia g e - s e e d s 3 2. 5
P h orad en dron  sp . fo lia g e 18 15. 0
P in u s spp. fo lia g e 2 ’ 1. 7
Q uercu s a r iz o n ic a fo lia g e 18 15. 0
Q uercu s E m o ry i fo lia g e ' 4 3. 3
Q uercus g r is e a fo lia g e 9 7 .5
Q uercu s spp. a co rn s 43 35. 8
R hus ch o r io p h y lla fo l ia g e -b e r r ie s 53 44 . 2
Solanum  e la ea g n ifo liu m fr u it 1 . 8
V itu s a r izo n ic a fo lia g e . 7 5. 8
Y ucca sp . s e e d s 6 5 .0
F e r n s  unknown fo lia g e 4 , 3. 3
G r a ss e s  unknown fo lia g e 9 7 .5
L egu m e unknown se e d s 12 1 0 .0
M u sh room s unknown co m p le te 1 . 8
Shrub unknown fo lia g e 2 1. 7
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w e ll  d istr ib u ted  in  the m ou n ta in  and high freq u en cy  of use- at th is  tim e
-  . ■'  : . ■:  '  ' - V ; . :  ’ o i " - .

of y ea r  can be ex p ected .

Jun iper, of c o u r se , i s  one of the m o s t  abundant p lan ts in  the
. : -  ' . - '

low er e lev a tio n s, and a high r a te  of u se  m igh t be ex p ected  even  though  

i t  i s  low  in  fo ra g e  v a lu e . Juniper b e r r ie s  w e r e  abundant w hich  m ay  

h ave a ttra c te d  d eer to the p lan t m o r e  than the fo lia g e .

T h ere  w as an e x c e lle n t  cro p  of a co rn s  and b e r r ie s  throughout 

the m ountain  during the 1958 hunt. A co rn s fro m  both A rizo n a  and  

G am bel oaks w e re  ev id en tly  p r e fe r r e d  by d eer i f  th ey  w e re  a v a ila b le . 

T his a ls o  a p p lied  to M earn s su m ac b e r r ie s .  D eer w e re  p robab ly  

a fter  the r ed  b e r r ie s  on th is  p lant ra th er  than the fo lia g e , b eca u se  

l it t le  u se  has been o b se r v e d  on th is  p lant. M earns su m ac i s  only  

lo c a lly  abundant in  the m ountain , but it  w as found in  over  44 p e r ce n t  

of the sto m a ch  sa m p le s .

" T able 19, l i s t s  the e s t im a te d  p ercen ta g e  of v o lu m e for  plant 

s p e c ie s  id e n tif ie d  in  30 s to m a ch s from  deer sp e c im e n s  c o lle c te d  on 

th is  stud y. Not enough sa m p le s  w e re  ob ta in ed  during ea ch  se a so n  to 

p e r m it  a s e a s o n a l-u s e  c o m p a r iso n . S tom ach sa m p le s  w e r e  sep a ra ted  

in to  th ree  m ajor a r e a s  w ith  s im ila r  v e g e ta tio n  ty p es: (1) B arfoot,

(2) R u ck er , and (3) P a r a d ise  and Hands P a s s .

T en d eer s to m a ch s w e r e  c o lle c te d  in  the v ic in ity  of B arfoot  

(7 5001-8200 '). In th is  a r e a  th ree  c o n ife r s , w h ite  f ir ,  D ouglas f ir , and  

ju n ip er , c o m p r ise d  42 p e r c e n t of the to ta l p lant v o lu m e. A nother 25
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T able 19. P la n ts  id e n tif ie d  fro m  30 w h ite - ta ile d  d eer s to m a ch s  c o l ­
le c te d  from  1957 to I9 6 0 .

F ood  Item s  
S c ie n tif ic  N a m es

(10 D eer )*  
.% V olum e  

7500t-8 2 0 0 t

(8 D eer )*  
% V o lu m e ' 

5700‘ - 6 l 0 0 t

(12 D eer )*  
% V olum e  

5 7 0 0 ‘-7 4 0 0 t

A b ie s  co n co lo r 23. 6
A gave P a lm e r i — — — — — — 5 .4
A rbutus a r iz o n ic a 5 .0 — — — 3. 1
A r cto sta p h y lo s  sp . - — — 5 .9 T
B oerh aav ia  sp . -  -  - ----- T
C eanothus F e n d le r i T '• V . - rp

C eanothus G reg g ii - -  - 6 . 9
C erco ca rp u s b r ev iflo ru s T 4 .4 18. 8
Ciir slum  sp# - _ • • • —— ■ —- 5. 3 — — —
C ow ania m ex ica n a - — — T — — —
F a llu g ia  paradoxa ~ — 11. 2 -  -  -
G arrya W righ tii 1. 5 5. 0 21. 4
H o lo d iscu s dum osus T - -  — — —
Jun iperu s sp . 6. 2 21. 5 13. 7
Lupinus sp . T ---— — -
M im o sa  sp . — — — T 4. 8
N olina  sp . — — — 9 .4 . 2
P h ilad elp h u s m icro p h y llu s T — — — - — —
P h orad en dron  sp . 2. 6 4. 5 7. 0
P in u s c em b r o id e s — — — T T
P in u s le io p h y lla — — — — — — T
P in u s p o n d ero sa T — —
Pop u lu s tr e m u lo id es 4. 0 — — — -  — —
P seu d o tsu g a  ta x ifo lia 12. 3 — — — — — —
P ter id iu m  aquilinum T -  — — - -  -
Q uercu s a r iz o n ic a 1. 9 11. 6 1 .4
Q uercu s E m o ry i — — — 2. 2 3. 7
Q uercu s Gam b e lli 23. 5 — — —
Q uercus h y p o leu co id es T T T
Q uercu s r e t ic u la ta . 1 — — — T
R hus ch o r io p h y lla — — — T . 4
R ob in ia  n eo m ex ica n a 4. 5 — . 4
S ym p h o rica rp o s sp . T mm mm mm mm mm mm

Y ucca sp . — — mm mm mm T
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T able 19. (C ontinued)
.-v.

F ood  I tem s  
S c ie n tif ic  N am es

(10 D eer )*  
% V olum e  

TSOO'-SZOO*

(8 D eer )*  
% V olum e  

5 7 0 0 '-6 l0 0 '

(12 D eer )*  
% V olu m e  

5 7 0 0 , -7 4 0 0 l

F e r n s  unknown T T
F o rb s unknown 5 .9 23. 7 1 1 . 0
G r a sse s  unknown 3 .6 .5

00 
r—I

L ich en  unknown T — — — . . . .  mm mm mm

M ushroom  unknown T — mm mm mm

*T en deer c o lle c te d  in  the v ic in ity  of B arfoot, e ig h t deer  
and 12 d eer  near P a r a d ise  and Hands P a s s .

near R u ck er,

,  v



p er ce n t c o n s is te d  of A r izo n a  oak, G am bel oak, and n e tle a f oak (Q. 

r e t ic u la ta ). D e s ir a b le  b ro w se  s p e c ie s  such  a s  m ountain  m ahogany  

and s i lk - t a s s e l  w ere  not abundant at th is  e lev a tio n . F o rb s  w e re  an  

im p ortan t p a rt of the d iet of d eer during the su m m er m on ths, but 

c o n ife r s  and oak s w e re  s t i l l  h e a v ily  ea ten .

E igh t sto m a ch s fro m  the R ucker a r ea  (5 7 0 0 l -6lO O 1) w e re  

a n a lyzed . F o rb s  and juniper m ad e up 45 p er ce n t of the sto m a ch  c o n ­

te n ts . The forb  s p e c ie s  w e r e  abundant in  the sp r in g  and su m m er  

sto m a ch  sa m p les; w h e r e a s , the bulk of the juniper w as ea ten  during  

the w in ter  m on th s. T h is a r ea  i s  p r im a r ily  a m ix tu re  of oak -ju n ip er  

and g r a ss la n d . Good d eer b ro w se  s p e c ie s  a r e  a v a ila b le  but not 

abundant.

A t the P a r a d ise  and Hands P a s s  a r e a s , 12 d eer sto m a ch s  

w e re  c o lle c te d  b etw een  e lev a tio n s  of 5700 and 7400 fe e t . The p r e s ­

en ce  h e r e  of e x c e lle n t  stand s o f deer b row se  w as r e f le c te d  in  the  

sto m a ch  a n a ly s e s , and the two m o st abundant food  ite m s  w e r e  s i lk -  

t a s s e l  and m ountain  m ahogany. Both of th e se  s p e c ie s  w e re  found in  

sto m a ch s c o lle c te d  during ea ch  se a so n  of the y e a r . Juniper and forb  

s p e c ie s  w e re  a ls o  found to be an im p o rta n t p a rt of the d e e r 's  d iet at 

th is  e lev a tio n .

E ven  though a s m a ll  num ber of sto m a ch  sa m p le s  w e re  c o l ­

le c te d  from  each  area, th e a n a ly s e s  do in d ica te  so m e  of the im p o r ­

tant food  ite m s  ea ten  by d eer in  th is  m ountain . M ost im p o rta n t w as
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the la r g e  quantity of co n ifero u s  m a te r ia l in  the d ie ts  at th e d ifferen t  

a r e a s . In the h igh er  e le v a t io n s  deer  w e r e  fo r c e d  to eat co n ifero u s  

s p e c ie s  in  the w in ter m onths b e c a u se  l i t t le  e ls e  w a s a v a ila b le . U se  

of c o n ife r s  in  the low er e le v a t io n s  w a s r e s t r ic t e d  p r im a r ily  to ju n ip er . 

D uring p er io d s  of o v e r -u s e  on d e s ir a b le  b ro w se  p la n ts , d eer w e r e  

undoubtedly fo r c e d  to eat m o re  ju n ip er . Jun iper, h o w ev er , r em a in ed  

an im p ortan t p art of the d ie t o f d eer even  w hen ran ge con d ition s b e ­

gan to im p ro v e . Sm ith  (1959) r ep o rted  that juniper taken a lo n e  did  

not appear to be a s a t is fa c to r y  food, but w hen taken w ith  other food  

i te m s  it  w as a v a lu a b le  part of the d ie t o f m u le  d e e r .

U  ' ; : 'V; P u h  ’ s : . . . -V . >"

. .  :.r. ;

‘ P "  • ' 0 " . .  P *  V -", I



CH A PTER  VI.

DISCUSSION AND CONCLUSION

The data obtained  on th is  stud y from  June, 1957 to M ay, 1963  

supp ort th ree  m ajor c o n c lu s io n s : _ . , ,

1. The w h ite - ta ile d  d eer population  in  the C h ir icah u a M oun-
• ■ • ■ «- • . . .  i . .  i .  ■ %  ■ .

ta in s w as too high for the c a rr y in g  c a p a c ity  o f the ran ge  during, the  

f i r s t  two y e a r s  (1957 and 1958) o f th is  in v e s tig a tio n . ,

2. The w h ite - ta ile d  d eer w e r e  p r im a r ily  r e sp o n s ib le  for  

the s e v e r e  o v e r - u s e  that k il le d  so m e  of the im p ortan t b ro w se  p lan ts  

in  th e m ountain .

3. D e ter io ra tio n  of the b ro w se  p lan ts fro m  o v e r -u s e  by deer  

w as a m ajor fa c to r  in  the d e c lin e  of the w h ite - ta ile d  d eer h erd .

T h ere  h as b een  v e r y  l it t le  in fo rm a tio n  p u b lish ed  on the s ta tu s  

of the d eer h erd  in  the C h ir icah u as p r io r  to 1953. P rob ab ly  one o f  

the f ir s t  r ep o r ts  on con d itio n s in  the m ountain  w a s a new sp ap er a r t i ­

c le  (1929) w h ich  r ep o r ted  on an  in v e s t ig a tio n  by the B io lo g ic a l S u rvey, 

F o r e s t  S e r v ic e , and the A r izo n a  G am e and F is h  C o m m iss io n . P e r ­

son n el fro m  the ab ove a g e n c ie s  e s t im a te d  the d eer pop ulation  a t 2500  

a n im a ls  in  the C h ir ica h u a s . The a r t ic le  w ent on to s ta te , "It i s  not
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fe lt  that th ere  i s  a su rp lu s a s  y e t, a lthough one w ill  d evelop  i f  p r e ­

ca u tion s a r e  not taken. M

Ten y e a r s  la ter  C ahalane (1939) r ep o rted , "D eer w e r e  

r a p id ly .in c r e a s in g  in  the C h ir icah u as in  1933 and in  the h igh er e le v a ­

tion s th ey  w e re  too abundant for  the ca rry in g  ca p a c ity . " He a l s o . 

n o ticed  and r e fe r r e d  to e x c e s s iv e  b row sin g , "Along the p r in c ip a l deer  

t r a ils  the scru b  oaks had been  so  r ep ea ted ly  crop p ed  that m any w e re  

dead and m o st  of th o se  s t i l l  liv in g  w e re  clubbed  and stunted . The „ 

d ep letion  of food  w as b ecom in g  a s e r io u s  p rob lem  at th is  t im e . "

. The c ir c u m sta n c e s  d e sc r ib e d  for 1929 and 1933 a r e  probab ly  

s im ila r  to the p ro b lem s found in  th is  study, but i t  i s  not lik e ly  that 

th ey  a re  r e la te d . P e r io d ic  h erd  flu ctu a tio n s in  the p a st a r e  w e ll  

known for the N orth  Kaibab in  A r izo n a  and a r e  p rob ab ly  not uncom m on  

in  o th er m ountain  r a n g e s  of the s ta te . „

W allm o (1963) in  a p e r so n a l co m m u n ica tion  w ith  the w r ite r  

r ep o rted  that the w h ite - ta ile d  d eer  population  in  the iC h ir icah u as w as  

not a s  high in  1948 a s  that r ep o r ted  in  the 1950 , s by G a lliz io li  (op. c it .  ), 

Day and G a lliz io li  (op. c it .  ) and W hite (op. c it . ). W a llm o's f ie ld  

n o tes  on gam e su r v e y s  in  th e  m ou ntain  fro m  O ctober 20 to [D ecem b er  

10, 1948 in d ica ted  a p ro d u ctiv ity  of 82 faw n s p er ,100 d oes w h ich  w as  

b a sed  on a sa m p le  of 91 d oes and faw n s. He a ls o  found a h igh  ra te  

of tw in faw ns in  1948. It h as a lr e a d y  b een  p oin ted  out that 43 faw ns
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p er 100 d o e s .w a s  the h ig h est found fro m -1 9 5 5  to 1962, and tw in o b s e r ­

v a tio n s  w e r e  se ld om  se e n  during th is  p er io d .

The p ro d u ctiv ity  in  1 9 4 8 .su g g e s ts  that the d eer h erd  in  the  

C h ir ica h u a s w as beginn ing to in c r e a s e .  It w ould take but a few  y e a r s  

of s im ila r 'fa w n  cro p s  and a h igh  su r v iv a l for  the d eer  h erd  to r ea c h  

the h igh  le v e l r ep o r ted  in  the 1950ts .  R apid exp an sion  of d eer h erd s  

i s  not uncom m on and su ch  m a y  have b een  the c a s e  in  the C h ir ica h u a s .

A ll of the data c o lle c te d  on th is  study in d ic a te s  that the d eer  

h erd  in  the C h ir icah u as w as g r e a t ly  in  e x c e s s  of the ra n g e  ca rry in g  

ca p a c ity  fro m  1953 to 1958. T h is  h igh  d eer pop ulation  p rod u ced  

s e v e r e  o v e r - u s e  on both d e s ir a b le  and u n d esira b le  p la n ts . H ig h -lin in g  

on p lan ts w as ob viou s and com m on  throughout m o s t  of the m ountain . 

Im portant w in ter  deer  food s such  a s  m ountain  m ahogany and s i lk -  

t a s s e l  w e r e  p erm a n en tly  dam aged  by over -u s e .  D ead and dying  

p lan ts w ere  not uncom m on in  1957, and the dead stum p s w e re  s t i l l  

p r e se n t  a s  m ute ev id en ce  of the con d itio n s even  at the co m p le tio n  of 

th is  study in  1963.

The f ir s t  in d ica tio n  o f a deer d ec lin e  w a s r e p o r te d  by Day  

(1956). R a n ch ers  on the w e s t  s id e  of the m ountain  began fin d in g dead  

w h ite - ta i ls  in  the sp r in g  of 1956 b efo re  the su m m er r a in s . Data  

a ccu m u la ted  fro m  1957 to 1963 in d ic a te s  a continuing d e c lin e  in  the  

d eer h erd  up un til 1962. -i .
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D eer h a r v e s ts  during th e p er io d  of e x c e s s  deer w e re  not la r g e  

enough to low er the h e r d .s iz e  and a lle v ia te  b ro w se  o v e r -u s e . Buck  

hunting w a s in  e ffe c t  until 1955, w hen the f ir s t  an tler  l e s s  hunt w as  

reco m m en d ed . A n tler  l e s s  hunts in  th is  m ountain  w e r e  op p osed  by- 

lo c a l sp o r tsm en  grou p s, and co n seq u en tly  th e ir  p o ten tia l e f fe c t iv e n e s s  

w as n ever  fu lly  r e a liz e d . E ven  w ith  b etter  a ccep ta n ce  of the a n t le r ­

le s s  hunts i t  i s  q u estio n a b le  w hether the d ie -o f f  cou ld  h ave been  

a v e r ted . The f ir s t  two a n t le r le s s  hunts in, 1955 and 1956 w e r e  c o n ­

s e r v a t iv e , b e c a u se  no one a t th is  tim e  a c tu a lly  knew how se r io u s  the 

deer p rob lem  w as in  the C h ir ica h u a s .

T h ere  probab ly  i s  no s in g le  cond ition  that c a u sed  the deer  

pop ulation  to d ec lin e  in  the m ou ntain . Undoubtedly a sw o llen  deer  

h erd , s e v e r e  o v e r -u s e  of b ro w se , and inadequate h a r v e s t  w e r e  of 

m ajor im p o rta n ce  in  the d eer d e c lin e . H ow ever, another im p ortan t  

fa c to r  to co n sid er  i s  the age and con d ition  of the d eer b ro w se . M any  

of the m ahogany and s i lk - t a s s e l  p lan ts a r e  now over s ix  fe e t  ta ll  and  

p ro v id e  l it t le  fo r a g e  for  d e e r . L e s s  d e s ir a b le  s p e c ie s  su ch  a s  oaks  

and ju n ip ers  h ave a ls o  in c r e a s e d  in  s iz e  and abundance. T h ese  p lan ts  

dom inate the veg eta tio n ; co n seq u en tly , se e d lin g s  of su ch  p r e fe r r e d  

s p e c ie s  a s  m ahogany and s i lk - t a s s e l  a r e  not abundant.

A s tr e e s  and sh ru b s continue to m atu re in  the C h ir icah u as  

th ere  w ill  be ev en  l e s s  food  a v a ila b le  for  d eer . T hus, the deer
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population  w ill  probab ly  r em a in  a t the 1963 le v e l  or fa ll  ev en  low er  

u n le s s  so m e  change o c cu rs  in  the h ab itat.
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