
.TOPIC 1. BIOLOGICAL RESEARCH NEEDS 

The first six PARTS of this series on THE BIOLOGY AND MANAGEMENT OF 
WILD RUMINANTS dealt with the basic biological characteristics of this group 
of species. How does one determine the biological research needs that 
remain to be met? The best way, given the extensive literature lists, might 
be to evaluate the number of references listed in each of the chapters, for 
each of the species. This will provide some indication of the general areas 
of biology which have not been reported on in. the literature. Keep in mind 
that the SERIALS lists have been compliled from computerized literature data 
bases going back to about 1970, and from bibliographies and reference lists 
containing pre-1970 citations. 

The list below gives the approximate number of references listed in 
each of the CHAPTERS. 

CPTR NMBR 

1. PHYSICAL CHARACTERISTICS. • • • • • • • • • • • • • • 705 
2. ORGANS, GLANDS, CHEMICAL COMPOSITION, AND GENETIC •• 495 
3. COMMUNICATIONS AND THE USE OF SPACE •••••••• 415 
4. PATTERNS OF BEHAVIOR • • • • • • • '. • • • • • • • • • • 310 
5. INTERACTIONS WITHIN AND BETWEEN SPECIES • • • • •• 535 
6. SYSTEMS PHYSIOLOGY • • • • • • • • • • • • • • 720 
7. ENERGY METABOLISH • • • • • • • • • • • • • • • • • • • • • • 290 
8. PROTEIN METABOLISM • • • • • • • • • • • • • • • • • 95 
9. MINERAL, WATER, AND VITAMIN METABOLISM • 90 

10. METABOLIC AND BEHAVIORAL ALTERATIONS • • • • • • • • • 1145 
11. THE CELLULAR BASIS FOR DIGESTIBILITY OF PLANT TISSUE. 2465 
12. FORAGE CONSUMPTION • • • • • • • • • • • 530 
13. PRIMARY PRODUCTION • • • • • • • • • • • • • • • • • • • 345 
14. METEOROLOGY AND THERMAL CHARACTERISTICS OF THE RANGE • • 265 
15. THERMAL CHARACTERISTICS AND BASIC HEAT TRANSFER 85 
16. THERMAL ENERGY BALANCE CALCULATIONS • • • • • • • • 125 
17. RANGE APPRAISALS AND EVALUATIONS OF ANIMAL RESPONSES. • 605 
18. POPULATION STRUCTURES • • • • • • • • • 405 
19. POPULATION ESTIMATES AND PREDICTIONS • • • •• 495 
20. CALCULATIONS OF CARRYING CAPACITY • • • • • • 115 
21. MANAGEMENT OF WILDLIFE HABITAT. • • • • • • • • • 650 
22. BIOLOGICALLY-BASED SPECIES MANAGEMENT • • • • • • • • • 535 
23. EXAMPLES OF IMPROPER ANIMAL: RANGE RELATIONSHIPS ••••••• 105 
24. SOCIOLOGICAL AND ECONOMIC CONSIDERATIONS • • • • • • 135 

TOTAL 11660 

A quick scan of the numbers above indicates that there are relatively 
few references available in the areas of protein, mineral, and water metabo
lism; thermal characteristics and energy balance calculations; numerical 
determinations of carrying capacity; and sociological and economic conside
rations. 
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A large number of references are available in the other areas of wild 
ruminant biology and management. CHAPTERS 10 and 11 contain 1145 and 2465, 
respectively. CHAPTER 10, METABOLIC AND BEHAVIORAL ALTERATIONS, includes 
the references on parasites and diseases. CHAPTER II, FORAGE CHARACTERIS
TICS AND THE DIGESTIBILITY OF PLANT TISSUE, includes the references on the 
nutritive characteristics of forages. 

There is not an overall shortage of references, though there are 
shortages in some areas of biology, and for ~ome of the species as indicated 
below. 

CPTR 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

odvi 
240 
133 

97 
54 
82 

218 
77 
30 
18 

314 
40 

186 

odhe 
107 
83 
65 
41 
63 

101 
21 

6 
9 

99 
32 
88 

ceel 
99 
59 
36 
21 
63 
78 
31 

5 
3 

96 
6 

43 

alai 
51 
19 
55 
69 
67 
39 
12 

3 
5 

63 
4 

35 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

References are listed 
References are 
810 

39 4 3 
212 109 36 
124 45 23 
189 77 38 

18 9 9 
182 50 48 
141 44 45 

30 12 15 
II a 2 

SUMS 2443 1066 759 

PCNT 36 16 II 

RANK 1 2 3.5 

listed 
a 
2 

46 
35 
30 

2 
26 
36 

4 
2 

605 

9 

5 

rata 
81 
54 
51 
28 
56 
81 
35 

anam 
17 
18 
38 
27 
38 
21 
11 

bibi 
20 
11 

2 
6 
9 

16 
2 
1 
a 

ovca ovda obmo 
25 3 5 
875 

24 2 4 
27 2 4 
51 10 5 
19 4 7 
11 1 2 
112 
100 

67 2 10 
100 
7 a 5 

by plant species in this CHAPTER 
by weather factors in this CHAPTER 

8 
7 

87 
4 

29 

33 
3 
9 

1 
7 

43 
1 

39 

12 0 a a a a 
19 a 1 4 a a 
43 11 2 14 a 7 
48 6 3 8 3 13 
36 24 4 15 1 9 
330 1 a a 

22 10 6 43 1 3 
39 30 13 103 1 17 

1 4 a 5 a a 
33 2 a 8 a 6 

777 351 141 443 38 104 

11 5 2 6 1 2 

3.5 7 9 6 10 9 

oram 
5 
3 

19 
11 
22 

4 
4 
2 
3 
8 
a 
4 

a 
a 
4 
3 
a 
a 
7 
8 
a 
a 

107 

2 

9 

The numbers above include only those SERIALS in which the species is 
identified. The total number of references on the previous page includes 
not only those counted above but also the general references which are not 
identified by species. 

There is a great need for synthesis of available knowledge. The nume
rical approach stressed in the seven PARTS in this Series should help make 
syntheses a little easier to accomplish. 
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UNIT 1.1: BASIC BIOLOGY 

How does one judge the adequacy of the distribution of references in 
each of the CHAPTERS listed in TOPIC I? Consider the objectives listed in 
"Research Needs in Wildlife" by Sanderson et ale (1979). They are: 

1. Knowledge of the biology of species and ecosystems to accumulate a 
long-term data base on wildlife habitats and communities on a 
national scale. 

2. Development of deductive formulation of specific reserch needs 
based on an understanding of biological processes, and utilizing 
long-term data on wildlife habitats and communities. 

3. The capability to prescribe land-use designs for various wildlife 
communities based on predictive capabilities. 

4. Predictive capabilities for dealing with effects on wildlife and 
habitats. 

5. Understanding the minimum survival requirements of wildlife 
species, populations, and communities at all stages of their life 
cycles. 

6. New methods, and improvement of existing methods for rapid transfer 
of information in a form readily understood and accepted by users. 

These objectives can be reworded into statements of research needs that 
can be applied to wild ruminants. Note that there are several key words in 
the list above, such as long-term, biological processes, predictive, 
species, populations, communities, and rapid transfer of information. Con
sider the following needs: 

We need knowledge and understanding of the biology of species, popula
tions, communities and the ecosystems in which they are found. 

We need long-term data in order to make and test predictive 
capabilities. 

We need computer-assisted evaluations that allow users to easily input 
data for the populations and habitats which they are called on to evaluate 
and make management decisions for. 

How can these needs be met? My suggestion is that first one must set 
up a comprehensive framework for the deposition of data. The first six 
PARTS in THE BIOLOGY AND MANAGEMENT OF WILD RUMINANTS is a framework for 
discussions and for the location of the data in the literature, with equa
tions representing many of the biological processes discussed. 
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The equations presented are not the end, but the beginning however. 
They must be linked together to represent the continuity to biological 
processes. Just as suckling weight equations are directly linked with 
equations for weights of older deer so discontinuities are avoided in the 
weight curve, weights are linked with metabolism, and metabolism with forage 
required, and forage required with range production, and range production 
with population density effects on plant vigor, and plant vigor with vegeta
tive cover, and vegetative cover with the stability of that foil-thin 
surface of the earth called soil, on which all life depends. 

Is the sequence above logical? Is it imaginable? That is, can it be 
thought about? Are the relationships predictable? Yes, yes, yes ••• to 
all of these questions. What remains to be done? Convert our ideas, our 
thoughts to words and numbers. Put something down that represents your best 
understanding so you have something to evaluate, to test, to react to. 

Let us 
than merely 
pond to our 
revise our 
perfection. 

attempt to synthesize, relate, and understand processes rather 
memorize facts. With the aid of electronic circuits that res
commands with incredible speed, we can now simulate, test, and 
evaluations of natural processes, always working toward 
When you begin to do this, your progress will simply amaze you. 

How much more time and money should be devoted to research into biolo
gical processes? My suggestion is that, given the shortage of research 
funds at present (1982), we should spend more time thinking and evaluating 
what we do know and how it fits together and less time accumulating more 
data. I do not know how much more information is needed on certain biologi
cal processes of wild ruminants until I have evaluated how they fit into the 
larger picture, and how sensitive ecological relationships are to variations 
in those processes. If I cannot demonstrate how variations in those biolo
gical processes affect ecological relationships, then I am not ready to 
spend more time and, money collecting data. 

More biological research is needed, to be sure, but I am not yet sure 
what research is most needed. Writing this 7-PART series has certainly 
given me perspectives that I did not have before, and the syntheses I plan 
to do in the future represent exciting opportunities. I hope that many of 
you will join in that endeavor. 

LITERATURE CITED 

Sanderson, G. C., E. D. Ables, R. D. Sparrowe, J. R. Grieb, L. D. Harris, 
and A. N. Moen. 1979. Research needs in wildlife. Trans. 44th North 
American Wildl. Nat. Res Conf. 44:166-175. 
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REFERENCES, UNIT 1.1 

BASIC BIOLOGY 

SERIALS 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

odvi 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

odhe 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

ceel 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

alaI 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

rata 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

anam 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

bilii 
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CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

tdbca 6---- 23 28 ovca coord,life hstry,mgt study banko ,we; sumner, 1962 
tdbca 6---- 29 40 ovca what makes a valid obsrvtn welles,re 1962 
tdbca 6---- 73 82 ovca studies, desert game range hansen,cg 1962 
tdbca 7---- 19 25 ovca loose end thinking welles,re 1963 
tdbca 12--- 54 58 ovca habitat stud, san gabrl mt graham,h 1968 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

ovda 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

obmo 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

oram 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

ATRLA 12-35 495 501 bibo problms for furthr studies pucek,z 1967 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

NZJFA 8---2 269 274 biga deerstlkrs contrib, resear henderson,jb 1960 

OTHER PUBLICATIONS 

Hjersman, H. A. Yoakum, J. D. 1959. The pronghorn as a range animal. 
10:76-83. Interstate Antelope Conf., Trans. 

Russo, J. P. 1954. Hunting, a key to research studies of Arizona bighorn. 
Proc. Ann. Conf. West. Assoc. State Game and Fish Comm. 34:195-200. 

Yoakum, J. D. 1962. 
management needs. 

The interstate antelope range; 
Interstate Antelope Conf., Trans. 
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UNIT 1.2: MANAGEMENT NEEDS 

Management needs in relation to wild ruminants may number in the 
thousands if each species in each habitat in each state and province is 
considered to be a separate need. There will be as many management needs as 
there are programs. Inductive reasoning--the passing from specifics to 
generalities--has dominated wildlife research (Sanderson et ale 1979), and 
would be used if each specific situation were considered to be a management 
need. That luxury can no longer be afforded; it is too time-consuming. 

The alternative is deductive reasoning. General principles may be 
stated and tested. General principles may be used to construct a framework 
within which relationships are evaluated. General principles may be eva
luated by simulation, in fact they must be evaluated by simulation because 
we cannot control the extraneous variables which affect system functions. 
Specifically, the effects of a combination of deep snow, cold temperatures, 
and deer productivity cannot be put on next year's experimental agenda 
because next year may have little snow and warm temperatures. But if the 
effects of this combination are represented to the best of our abilities in 
simulations, the whole range of effects due to the whole range of potential 
combinations may be predicted, and next year's combination evaluated in 
relation to the predictions of effects. 

Sanderson et ale (1979) state "Perhaps no single group of professionals 
is more reluctant to accept generality than wildlifers." I have experienced 
this reluctance as the applicability of my work under controlled conditions 
has been questioned in relation to field conditions. I try to explain that 
it is not the numbers themselves that are of greatest interest, but the 
patterns. Consider the seasonal metabolic rhythm paper in the Journal of 
Wildlife Management (Moen 1978). The metabolic pattern over the annual 
cycle is of definite significance to management. Deer attempting to 
conserve energy in the winter should not be disturbed; that is the signifi
cant general principle that comes from that work. Concerns over whether the 
multiple of base-line metabolism is 1.6 or 1.7 at its lowest point is much 
less significant. Further, the energetic effects of such a difference (0.1) 
on productivity can be evaluated mathematically. 

A subsequent response to such an argument is that lack of concern over 
the actual values results in sloppy work. The argument is invalid; one uses 
the best values available. That is very different from saying one does not 
want good values. 

Why include the above paragraphs in this unit on management needs? 
Because the greatest need in management today centers on the comprehensive 
synthesis of the biology and management of wild ruminants. Such a synthesis 
involves inventory of populations, evaluation s of population requirements, 
evaluations of range resources, simulations of requirement: resource balance 
fluctuations, and evaluations of the effects of these fluctuations. These 
effects are biological, sociological, and economic. 
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All three effects--biological, sociological, and economic--must be 
considered. Biological effects are fundamental, however. No matter how 
much people want something to be true, no matter how much money is available 
to buy something, no matter how democratic the vote is--there are certain 
biological characteristics of species that remain in effect. Muskox will 
never have several calves each year. Pronghorn will never adapt to the 
northeastern forests. Mountain goats will never live and reproduce natural
ly in the southern forests. These are extreme examples, but they illustrate 
a point. Less extreme situations need more comprehensive analyses. Should 
moose be reintroduced into the Adirondacks of New York? Should the woodland 
caribou be reintroduced into northeastern Minnesota? Should the timber 
wolf also be reintroduced into the Adirondacks? Is the prey base (deer) too 
small for the present number of timber wolves in northeastern Minnesota? 
What potential competitions are there between deer, moose, and caribou in 
Minnesota? These are more subtle ecological questions, and they do not stop 
with a yes or no answer. These management questions could go on and on, and 
the answers (note the plural) cannot be arrived at without thorough under
standing of basic biology and of ecological relationships in the natural 
world. 

LITERTURE CITED 

Moen, ~ N. 1978. Seasonal changes in heart rates, activity, metabolism, 
and forage intake of white-tailed deer. J. Wild!. Manage. 42(4):715-
738. 

Sanderson, G. C., E. D. Ables, R. D. Sparrowe, J.R • Grieb, L. D. Harris, 
and A. N. Moen. Research needs in wildlife. Trans. of the 44th North 
American Wildl. and Natural Resources Conference 44:166-175. 
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REFERENCES, UNIT 1.2 

MANAGEMENT NEEDS 

SERIALS 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

odvi 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS-----------~----- AUTHORS---------- YEAR 

odhe 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

ceel 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

EXPEA 32--5 663 666 alaI domesticatn, resrch trends hemmer,h 1976 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

rata 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

anarn 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

bilii 
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CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

tdbca 6---- 1 7 ovca an appraisal of techniques ;pw.kb 1962 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

ovda 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

obmo 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

oram 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

NAWTA 36--- 383 396 wldl human beh and w 

WLSBA 4 •••• 51 54 wldl future of wildlife managem scheffer,vb 1976 

OTHER PUBLICATIONS 

Hjersman, H. A. Yoakum, J. D. 1959. The pronghorn as a range animal. 
10:76-83. Interstate Antelope Conf., Trans. 

Yoakum, J. D. 1962. 
management needs. 

The interstate antelope range; 
Interstate Antelope Conf., Trans. 

Chapter 25 - Page 12 

its research and 
December: 52-58. 



UNIT 1.3: RAISING WILD RUMINANTS FOR RESEARCH 

Experimental work on free-ranging wild ~uminants is difficult, and many 
types of experiments that would result in significant information are 
impossible. There are many reasons for this, including the wild, elusive, 
and secretive nature of wild ruminants, their large sizes and large home 
ranges, their longevity, and technical problems with equipment used in the 
field and mounted on or implanted in the animals. The alternative to 
working on free-ranging animals is to work with captive animals. 

Raising wild ruminants for research is a specialized endeavor, not like 
raising domestic cattle or sheep. Animals raised for research purposes 
should be tractable, but yet in possession of all of their wild instincts. 
Thus they may appear to be tame, but they are not. This has been the case 
for the whitetail fawns raised at the Wildlife Ecology Laboratory, Cornell 
University, over the years. They come running up to those of us that handle 
them, but any attempt to restrain them as one would a calf or lamb results 
in a struggling fawn. Veterinarians have learned that by experience on a 
few occassions. Before discussing techniques used to raise wild ruminants, 
the uses of hand-reared animals should be mentioned. 

Hand-reared animals have been used in several food habits studies in 
recent years. These animals are called "lead" animals, and are accompanied 
by a researcher as they move through the habitat and select food. The best 
way to conduct such studies is to hand raise and tame the animals as 
neonates, place radios on them for location, and then allow them to live in 
the natural habitat, finding them by radio-location when the food habits 
observations are to be made. The animals need not be transported and 
released in a new area then, which can bias their selections of forages. 

The raising and releasing of animals as described above is a very 
useful way to evaluate the finer details of daily activities. The 
researcher can walk with the animals, bed down with the animals, be with 
them constantly ••• for 24-hour cycles, recording not only the general 
acti vi ties but also details such as urinations, defecations, bedding 
postures, levels of alertness, ruminations, leg positions, and more. An 
added bonus is that wild animals will associate quite readily with such a 
tamed animal, and will tolerate the presence of a researcher, resulting in 
observations of wild animals in addition to the tamed one. This was 
discussed in PART II, CHAPTER 5 in relation to the work by V. Geist on sheep 
and L. Rogers on white-tailed deer. 

Wild ruminants have also been kept in captivity for physiological 
telemetry studies. Heart rates have been monitored for many years at the 
Wildlife Ecology Laboratory (See Moen 1978), and brain wave patterns have 
also been tried, but without significant success. These studies were 
conducted on very tractable white-tailed deer living in a 6-acre yard, with 
a smaller telemetry pen where experiments were conducted. Physiological 
studies on whitetails have also been completed at the University of New 
Hampshire where deer have been kept in a metabolism chamber while oxygen 

Chapter 25 - Page 13 



consumption and heart rates have been measured during the same time periods. 
These deer were conditioned to confinement in the chamber. 

Nutrition studies, behavior studies, reproductive studies, and other 
kinds of studies have been done on captive ruminants 9ut of necessity; 
measurements of these biological functions simply cannot be made on free
ranging animals, especially the finer details. 

How should wild ruminants be raised in captivity in order to have 
tractable animals that are still wild? There seems to be general agreement 
in the literature on several important points. 

Avoid making loud noises, rapid movements, and other stimuli that would 
result in a fright response. This allows the animals to become accustomed 
to the handlers rather than associating fright with them. The handlers want 
to be accepted by the animals. 

Use a reward system, giving them the bottle, food, or some delicacy 
when they complete a "task." Fawns at the Wildlife Ecology Laboratory are 
weighed on a platform scale and rewarded each time they step on the scale. 
Raisins were particularly good as delicacie~. Schwarze et ale (1976) used 
rewards extensively when training pronghorns. 

Neonates seem to do respond better and problems with constipation are 
lessened when the hind quarters are massaged while bottle feeding. This 
stimulates defecation and urination. A wet sponge may be used around the 
anal area, or the hind quarters may be rubbed by hand. This practice 
simulates the licking by the dam while young are nursing. 

Different milk formulas have been tried by researchers feeding 
different species. Whitetail fawns at the Wildlife Ecology Laboratory were 
fed canned evaporated milk mixed with equal parts water. Pronghorn fawns 
were fed I part canned evaporated milk and 4 parts homogenized milk 
(Schwarze 1976). Colostrum is important in the first few days; colostrum 
from dairy cows may be frozen and used when necessary. Milk has been fed 
from baby bottles or soft-drink bottles. Sheep nipples work best because of 
their longer lengths than baby nipples, and they fit easily on soft-drink 
bottles. 

The amount fed should vary with the size and age of the animal. New
born pronghorns and whitetails have been given less than 500 ml per day, 
which seems like a very small amount when divided into 4 to 6 feedings. 
Overfeeding is a greater problem than underfeeding, however. The amounts of 
milk fed over the lOa-day nursing period are illustrated in Moen (1973) and 
Robbins and Moen (1975). 

Milk is usually warmed when fed, although we used tap water without 
heating it further for some of the fawns. There have been no problems with 
using unheated milk, and the use of cold milk may reduce bacterial growth. 
The bottles have been washed but not sterilized between feedings, unless a 
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sick fawn was involved. We have labeled the bottles individuallYt using the 
same one for each animal at each feeding. 

Sickness has been a very minor problem at the Wildlife Ecology Labora
tory. It is much better to employ preventive measures than having to employ 
corrective ones. The fawns are raised in movable wire netting cages t with 
the cages moved to new grass every few days. Two fawns occupy each cage. A 
canvas sun shade protects the fawns from exposure to the hot sun. After 
they are drinking well from the bottle t they are let out of the cage for 
exercise in the 6-acre yard t and then bottle-fed in the cage and confined. 
After a few days they may be left out in the 6-acre yard between feedings. 
A bell has been used to call them t though the rattle of the bottles in the 
carrier has been enough of a stimulus to attract them most of the time. The 
bell resulted in remarkable conditioning; fawns would come from allover the 
yard when the bell rang. If a fawn does not comet no attempts are made to 
force-feed it. The next feeding usually finds a hungry fawn waiting. 

The deer yard at the Wildlife Ecology Laboratory is unique in not 
having any trees. It is a 6-acre open field t with wooden-slatted snow 
fencing used to provide visual and weather protection. The telemetry pen 
and the nutrition pen were both made of two layers of 4-foot high snow 
fencing t and additional stretches of one height were placed in different 
areas to provide protection from the wind. Wooden-slatted snow fencing is 
inexpensive t movable t and resilient. Just-born fawns occasionally squeeze 
between the slats. 

The grass in the deer yard is mowed in the pattern shown in the sketch 
below. The deer usually grazed on the mowed area and almost always bedded 
in the long grass. Horse pellets t the lowest-protein (12%) feed available, 
was offered at all times. The deer have gained well t there have been no 
problems with diseases t and the treeless yard provides a grassy surface 
rather than a muddy one t which has kept the deer and the yard much cleaner 
than would be the case if trees are a congregating place with subsequent 
destruction of the grass. 

Mowed 

Unmowed 
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The potential for disease always exists in such captive herds. The 
biggest problem at the Wildlife Ecology Laboratory resulted from the 
acceptance of a fawn fro"m another area that turned out to be affected with 
dermatosis. This was corrected by quarantine nd subsequent preventive 
measures. Fawns were no longer accepted from any other deer facility after 
that episode. 

It is a good idea to provide the young animals with a few drops of 
multi-vitamin formula in the milk. As they grow older and become functional 
ruminants, this is no longer necessary. 

The key to success in raising tractable wild ruminants is the "TLC" 
given from the very first contact. This, coupled with a very slight 
underfeeding tends to make them dependent on the handler for their phyysical 
needs, and a high level of affinity can be developed. 

LITERATURE CITED 

Moen, A. N. 1973. Wildlife Ecology. W. H. Freeman Co., San Francisco. 458 
p. 

Robbins, C. T. and A. N. Moen. 1975. Milk consumption and weight gain of 
white-tailed deer. J. Wildl. Manage. 39(2):355-360. 

Schwartz, C. C., J. G. Nagy, and S. M. Kerr. 1976. Rearing and training 
pronghorns for ecological studies. J. Wildl. Manage 40(3):464-468. 
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REFERENCES, UNIT 1.3 

RAISING WILD RUMINANTS FOR RESEARCH 

SERIALS 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------~------ AUTHORS---------- YEAR 

ZOLZA 39 ••• 1892 1894 cerv [feeding of fawns] gabuzov,os 1960 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

JWMAA 24--4 439 441 
JWMAA 25--1 94 95 
JWMAA 26--3 340 341 
JWMAA 39--1 211 214 

PCGFA 22--- 128 133 

odvi 
odvi 
odvi 
odvi 

odvi 

rear & breed fawns in capt murphy,da 1960 
feeding the wh-t deer fawn long,ta; cowan,r/ 1961 
rearing fawns in captivity trainer,do 1962 
impr husbandry, rear captv buckland ,de; abl/ 1975 

cryo-branding,marking tech newsom,jd; sulliv 1968 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

AMNAA 100-2 493 .... odhe artificially raising fawns halford,dk; alldr 1978 

JWMAA 35--2 205 209 odhe diarrh, captv fawn, ~ coli kramer,tt; nagy,/ 1971 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

JWMAA 33--2 467 470 
JWMAA 43--2 568 570 

ceel rear red deer calv, captiv youngson,rw 1969 
ceel rear, train calv, food hab hobbs,nt; baker,d 1979 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

rata 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

alaI 
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CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

JWMAA 33--4 1032 1033 anam entero toxemia, hand-reard nagy,jg; barber,/ 1969 
JWMAA 40--3 464 468 anam rear & train, ecol studies schwartz,cc; nag/ 1976 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

bibi 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

CAFGA 41--2 131 143 ovca rearing bigh lambs, captiv deming,ov 1955 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

IZYBA 16 ••• 126 129 ovda breeding at milwaukee zoo bullermann,r 1976 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

obmo 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

oram 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

JWMAA 25--3 29S 302 ungu care, mgt wild ungu, exper wood,aj; nordan,/ 1961 

MILUB 4---1 8S 115 many species maintained at zoo petzold,h-g 1976 

CODEN VO-NU BEPA ENPA ANIM KEY WORDS----------------- AUTHORS---------- YEAR 

IZYBA 4---- 295 296 
IZYBA 7---- 168 171 

dada notes on hand-rearing deer klopfer,ph; klopf 1962 
dada caca, artifi rearing, park wayre,p 1967 
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