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lirw , · I\ "c/Jn. rig/,r . . , graduate· studn11 

;it Cra/1 State [ j 11i1·,:rsi1_1·. was in charg, · 

u{ tr;i/J/Jing dk /ti u/Jtain pl1 .1·siolugir·:,/ 

r/;it;i and placing radio collars 011 th<' cl/.: . 

"/'de11w1 ry cqu ip111e111. devdo1>ccl i>y 
/!ol> f-/;11 •cs .1t Los Alamos Nmiona/ Lab· 
urncory. allowed \Vcbcr lO dct,·rminc. 
11·i1/w11c visiting the site. wlictlwr a 
trap's 1/rop-g:uc had been tripped. 

for Winter Elk 
A disastrous 1977 fire in the 

Jeme~ M<?untains left more than 
15,000 ·acres -charred~ but the 

fire was also a boon to one 
of New Mexico's prized a·nirnals, 

Rocky Mountfl,in elk. 
article and photos by 
Mary M. Rowla~d 
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In .)11111· 1'.177 ;1 clo-v;1statin!-; wildlin: 
burn<'d Olli of control fur Seven days 

in 1ht: eastern .Jemez Mountains of New 
Mexico. Gusty winds fanned the bla:i:c, 
and hot, dry air and abundant fuel ag­
gravated the volatile conditions. When 
the names subsided, more than 15,000 
acres of pon<lerosa pine lay charred and 
barren. The "La Mesa fire," as it came 
lO be known, was in many ways 
disastrous - hut it was also a boon to 
one of New Mexico's prized animals, 
Rocky Mountain elk. 

Elk were not always easily found in 
New Mexico. Market hunting, 
poaching, habitat losses and competition 
with domestic livestock had _eliminated 
chem from most of the state by the early 
1900s. In 1948, 28 elk were reintrqduc­
ed in the Jemez Mountains. The earliest 
releases were in San Pedro Parks, from 
which the population has gradually ex­
panded eastward. Additional trans­
plants in 1964 and 1965 near Los 
Alamos boosted the eastern Jemez herd, 
untif elk today range from San Pedro 
Parks c.ist to Bandclicr National Monu­
ment. Beginning in 1957, a hunting 
season was opened on the Jemez elk 
herd. 

Following the La Mesa fire, grass 
seed was quickly spread to establish an 
erosion-preventing turf. Because most 
of the fire burned on Bandelier, Na­
tional Park Service officials were 
especially concerned about erosion of 
the monument's hundreds of ar­
chaeological sites. The seeded grasses 
formed a verdant carpet the following 
summer - a pos1ttve example of 
ecological resiliency. By the winter of 
1978-79, elk began to feed regularly on 
the La Mesa burn. 

This shift in winter range was not 
surprising. The previous winter, 14 elk 
had been trapped and radio-collared on 
an older burn three miles away. Ten of 
these elk moved to the La Mesa burn in 
winter 1978-79, indicating that condi­
tions were more attractive on the new 
burn . The increase in elk on Bandclicr 
and the adjacent Los Alamos National 
Laboratory (LANL) prompted a study 
of the potential effects of tht" wildfire 011 

elk diets and physiolo~ical condition . 
\Vhv docs a burned hillside appeal to 

elk] First, production of grasses and 
01hcr hcrlian:ous plants f{<'ncrally in-
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cn-;1ses Ii ill,"' ing lin . and shrubs ~<Till 

to sprout su!'nilt·nt lt:,tdcrs ovcr11igh1. 
Even the nutritional value of plants. 
such as their protein content, may irn­
pro\'e because of the lcnilizing action of 
minerals in ash. Another benclit of lire 
is earlier green-up of plants in the 
spring, as the forest canopy no longer 
blocks sunlight from the undcrstory 
plants. The specific responses of a plant 
community to fire <lepcnd upon a host of 
factors, however, such as season, the in­
tensity ,of the fire and the plant species 
present. 

T he physical structure of vegetation 
is also important to elk. Fire con­

verts patches of forest to earlier succes­
sional stages, which contain more forage 
for elk. These vegetation patterns that 
develop after a fire arc important in 
m~intaining or improving elk habitat, 
because they provide a mixture of forag­
ing, resting and cover areas. 

Although wildlife biologists have 
long known that ungulate (e.g. moose, 
deer and elk) herds increase following 
fires, pinpointing · the mechanism of 
these increases has been diffit;ult. 
Animals may immigrate into the burn, 
swelling the local population. Alter­
natively, reproductive success or sur­
·vival of resident animals may increase 
due to better nutrition. Whatever the 
cause, fires often create a measurable in­
crease in elk herds. 

Numerous burns arc scattered 
throughout the ponderosa pine zone in 
the Jemez, despite more than 50 years of 
fire suppression. Most are small, though 
- from 1931 to 1977, for example, only 
five fires larger than 10 -acres were 
recorded in Bandelier National Monu­
ment. Elk are seldom far from these 
burns in winter. The La Mesa fire, 
however, was the largest local fire in 
decades, thus an increase in the local elk 
populatipn was expected. Winter range 
is believed to be the limiting factor for 
this elk population, and 15,000 seeded 
acres were added to the winter range in 
1977 - no small boost. 

With the knowledge of fire's effects 
on elk herds elsewhere. we began a 
study to assess how the La Mesa burn 
affcucd dk. and 10 preclin the conse­
quences or these changes. ()ur studv was 
designed to 1·0111pan: till' elk hcnl "intt'r­
ing on ill<' I.a Mesa site with elk winter­
ing i11 .1 t 0111p;1rahlc. bur 1111li11r11nl. 

<1rca . A herd 1111:cting our n 11,·n.1 ", , 
found in the Vaill" San :\nroni<> on tlw 
Baca Ranch. This second herd was !Ill' 
"control" group. Our study art"as wnc 
approximately 15 miles apart, a good i:,­
dicator chat the two herds did nO! mix in 
winter. 

T he research was divided into '"" 
parts. Elk diets and forage qualiry 

were my responsibility, as pan of 111,· 

graduate prograin at Colorado S1a1c 
University. Bruce \Vcber, a graduatl" 
student at Utah State University, was in 
charge of trapping elk to obtain 
physiological data and to place radio col­
lars on the elk. The study was funded by 
the Department of Energy at L.\i\L. 
with field assistance provided by Ne"· 
Mexico Department of Game and Fish 
and National Park Service personnel. 
Gary White and Tom Hakonson. 
ecologists at LANL; initiated the study. 

Winter field work broughi us to the 
Baca ranch, high in a caldera in the 
Jemez. The volcanic . explosion that 
created these magnificent valleys . :and 
peaks threw boulders and other dC'bris as 
far away as Kansas_. Our work s·itc ,,·as 
in a remote valley 10 miles north or 
ranch headquarters. Both snowstorms 
and snowmobiles were unpredictable. 
making safety a· f~remost con_cern. To 
ensure our wdl-being, Bruce and I 
checked in daily with Tom Berry. 

Tom, winter caretaker for the Baca 
Land and Cattle Co., is a colorful. 
generous New Mexico wrangler . ,~·ho 
receives more winter care packages-Jrom 
concerned friends than he could possibh­
eat in a lifetime. We pitched in cheerful­
ly, though, washing down cakes and pies 
with Tom's strong, hot coffee. In hones­
ty, without Tom's support and watchful 
eye, and the permission of the late· Pai 
Dunnigan to work on the ranch. 0111· 
research would have been impossible. 

Se_ven elk traps were set in January 
1980., four in the Baca and three. in 
Bandelier. A radio-telemetry dc,·in· 
developed by Bob Hayes at LA:S: L 
allowed Bruce to determine, without ac­
tually visiting the site, whether a trap·, 
drop-gate had been tripped. TIH1s. 
valuable time was saved in makin~ clailv 
rounds to the traps. A trippt"cl g;111· 
didn't always guarantee an elk IO add Ill 

our sample. Mule deer wt'.rc ,·01111:1i1111·s 
caught on thl" burn, or 1hc ~at•· \\,1, 
hung up on an c111p1y trap . 



Once immobilized with tranquilizers, 
elk were quickly pulled from the 

1 r~p and radio-collared. A blood sample 
was then taken, to be analyzed for 
several physiological parameters. 
Females were checked _for pregnancy, 
;ind lccal samples were collected for lacer 
diet analysis. Finally, the groggy wapiti 
were weighed and released. The elk 
usually rested quietly for several 
minutes before ambling into the forest. 
Not all elk were so cooperative, though. 
;..fore than once Brute and his helpers 
dashed madly for the trap, a charging 
dk in close pursuit. Trapper becomes 
1 rappee. 

In addition to fecal sampl~s from 
captured elk, I collecte_d fresh elk pellets 
in both areas. At the same time, I clip­
ped samples of the maj'or forage plants 
in each area. These forage samples were 
;inaryzed for protein content and 
digestibility. By knowing the composi-
1 ion of the diet and the qualiiy of plants 
rhat elk were eating. I was able to com­
pare the. nutritional value of elk diets in 
Bandclicr and the Baca. 

Our lield work continued from 
!anuary through April. During this 
1 ime, Bruce and Bob mapped the 
whereabouts of 33 radio-collared dk, 
horh on the ground and from the itir. 
!'he two herds did remain separate 
rhroughout winter and early spring, 
;1ssuring us 1hat th(' t\'l'O winter herds 
werl' in fact Jiscrcre. 

W <'rc dk indcl'd bettn off on the 
burn:' An ci11phatic "y('s, .. accorcl-

111g 10 our results . Th(· diet analyses 
sho\n:d th;t1 elk 011 tltt: burn enjoyed bet­
in for·aginl{ drcrc. The expecr,·d dif-

ference between the two study areas in 
quality of plants did not occur. In other 
words, grasses on the burn were no 
more nutritious than those in the Baca. 
The key factor was how much grass ver­
sus shrubs was eaten. Elks diets on the 
burn contained a much higher percent­
age of grass, averaging 90 percent, 
compared with 50 percent in the Baca. 
The grasses seeded . on the burn, 
especially sheep fescue, accounted for 
most of the grass eaten in Bandelier. 
This diet of grass, which is much more 
digestible than shrubs, provided higher 
levels of energy to elk in Bandelier com­
pared with their counterparts in the 
Baca. Maintaining adequate energy 
reserves is extremely important ·in 
wintering elk. This difference in energy 
levels may in turn have caused the 
physiological differences in the elk that 
we measured. 

Bruce's condition studies revealed 
what we ·had· suspected, and agreed 
closely with the diet information. We 
found that elk weighed more on the 
burn . For example, cows were, on the 
average, 19 percent heavier on the burn, 
and spike bulls weighed 11 percent 
more. The blood chemistry tests sup­
ported these results. Two important 
blood parameters that indicate dietary 
cnergr levels were higher in the 
Bandelicr dk. Or her blood comporwnts, 
rdkcting dietary protein, wcrl' also 
higher in elk on the burn. 

w .. hdicvc that chc ·dirli.T,·nn·s be­
rw,·,·11 h1Tds were dw: to wi11t1T halii1;11 
qualiry. t\lrhough rite elk n ·r11airwd in 
disrincl ht'rds in winter, ch,·y shared 
calving and su1111111:ri11g an:as . More i111-

portantly, they remained together dur­
ing the rut; indicating that the dif­
ferences we measured were not due co 
genetic variation. 

Aconcern for habitat deterioration 
. caused by too many elk provided 

the impetus for our study. In the nor­
thern Rockies, elk populations peak 20 
to 30 years after major fires. A decline 
follows, as woody plants replace grasses 
and forbs, and habit~ts are no lo~gcr 
capable of supporting such large 
numbers of animals. 

Will a similar boom and bust cycle 
occur in the eastern Jemez elk? The 
number of elk wintering on the La Mesa 
burn has increased since I 977: Although 
we cannot predict with certainty the 
population dynamics of the herd, it does 
appear that the La Mesa fire has been 
beneficial to elk. The fire has· enlarged 
their winter range and possibly im­
proved productivity of the herd, through · 
better nutrition. 

Prescribed burning; while useful in 
many cases, is not the panacea for the 
shortage of elk winter rangc_Location j ~ ......... 
important: Dense clumps of grass 
b uried ud de r six feet of snow arc of little 
value to wintering elk. Other· fac:tor~ to 

consider are the effects of prescribed fire 
on other wildlife species, as well as the 
ability of the site to carry a fire and the 
likely post-lire plant composition. But, 
with judicious use, burning may 
enhance elk winter habitat in otherwise 
marginal areas by creating an abundant 
supply of highly digestible !,md. 

i\1ary f\,f. H.owla1ul, from llig Piney. 
I \'_vo., is a graduate srudenr in wild/ii, · 
IJinlogy. 
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