
TOPIC 3. GENETIC CHARACTERISTICS 

Biological inheritance depends on chemical messengers called genes 
which are arranged on chromosomes, with the hereditary information in the 
deoxyribonucleic acids (DNA) of the genes (Hoar 1966; 663). Thus genetic 
characteristics are chemical characteristics with the unique role of trans­
ferring information from one individual to its offspring, from one genera­
tion to the next. 

Each species has a given number of pairs of chromosomes, and genetic 
information is transmitted from both male and female when the sperm and egg 
unite in fertilization. The new individual is similar but not identical to 
its parents, with many, but not all, of the characteristics inherited by the 
offspring in ways suggesting Mendelian ratios (Pantelouris 1967; 423). 

The spectrum of individual genetic characteristics comprises the 
genetic characteristics of populations. Some of the characteristics of pop­
ulations that have been isolated for some time are visible and obvious 
(Svalbard reindeer, for example), and there is growing evidence that there 
are more subtle differences present too, differences which affect basic phys­
iological functions that are of importance ecologically. I t is very dif­
ficult, of course, to attribute such differences in wild ruminant pop­
ulations to genetics or environment since controlled experiments are very 
difficult and expensive. Well-prepared physiologists interes ted in free­
ranging animals have many interesting problems to investigate, but only with 
considerable expense and difficulty. 
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UNIT 3.1: INDIVIDUAL CHARACTERISTICS 

Individu&l wild ruminants inherit genetic potentials for growth, 
maximum body sizes, antler and horn development,· and other physical 
characteristics, and likely behavioral characteristics as well. The 
physical characteristics actually attained are dependent on range 
characteristics, including nutrient abundance and chemical quality, and on 
factors influencing productivity, such as weather and thermal exchange. 

The role of the range in determining body size was demonstrated ex­
perimentally for white-tailed deer by Severinghaus (1964) when deer from the 
Adirondacks, small in size and with low reproductive rates were held in 
capti vi ty and fed adequate diets. They then attained large body sizes and 
reproductive rates characteristic of deer on good range. 

Experiments at Penn State University have demonstrated that antler 
patterns of white-tailed deer are inherited, but antler size is determined 
by the quality of diet (French et al. 1955 and Magruder et al. 1957). This 
seems biologically reasonable, and is likely to be true for other species of 
wild ruminants as well. The effects of range quality are especially evident 
in yearly differences in antler growth, and annual increments to horns are 
also related to range conditions. 
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UNIT 3.2: POPULATION CHARACTERISTICS 

Genetic differences between populations have been recognized for some 
time, and external characteristics of isolated populations may be quite dif­
ferent from those of populations that have no natural barriers to im­
migration and emigration. The Svalbard reindeer population, isolated on 
Svalbard Island, is a striking example of external differences compared to 
continental populations of reindeer and caribou. Their legs are shorter, 
bodies more compact, hair is longer, etc. than other populations of Rangifer 
tarandus. 

Research on genetic characteristics of populations has begun recently, 
especially on caribou ,and reindeer. Several studies were published in the 
1970's, and more research is in progress. Reindeer are good subjects for 
such studies because of husbandry that has identified more or less discrete 
herded populations, with the wild caribou also divided into more or less 
distinct herds due to its behavior and natural barriers. 
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CLOSING COMMENTS 

Characteristics of organs and glands, chemical composition, and 
genetic characteristics have been introduced in CHAPTER 2. Characteristics 
of organs and glands are used in analyses of metabolic and behavioral 
functions in later CHAPTERS. Chemical compositions of the body and of milk 
are especially important in PART III. PHYSIOLOGY and METABOLISM OF IHLD 
RUMINANTS. 

All of the remaining CHAPTERS include direct or indirect references to 
CHAPTERS I and 2. The interdependence of material in all CHAPTERS will 
become mor.e clear as the comprehensive concept of carrying capacity is 
evaluated. 

Users of these CHAPTERS are urged to add WORKSHEETS on specific 
biological functions of different species. The design of this publication 
lends itself to such additions as both problem-solving examples and lists of 
published literature on other species are included. The ecological picture 
will become mote complete in direct proportion to the number of analyses 
completed and biological functions related. 
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GLOSSARY OF SYMBOLS USED - CHAPTER TWO 

AGDA 
AGYE 
ANWG 
ANWK 
ASHK 
ASHR 

= Age in days 
= Age class in years 
= Antler weight in gms 
= Antler weight in kg 
= Ash content in kg 
= Fraction of ash 

CLWK Calculated live weight in kg 

DILA 

EBWG 
ECPK 
ELWG 

FAGD 
FAT-
FATF 
FATK 
FATP 
FRCT 
FRLP 

Days into lactation 

Eyeball weight in gms 
= Energy content per kg 

Eye lens weight in gms 

Fetal age in days 
Fat 

= Fat fraction 
Fat content in kg 
Fat percent 
Fraction 

= Fraction of the lactation 

= Hair weight in gms 
= Hide weight in kg 

period 

HAWG 
HIWK 
HLLK Heart, lung, liver weights in kg 

IFWK Ingesta-free weight in kg 

JDAY Julian day 

LAPE = Lactation period 
LBLC = Left beam length in cm 
LCTS = Lactose 
LIWK = Live weight in kg 
LWMG = Lens weight in milligrams 

MBLC = Main beam length in cm 
MNRL = Mineral 

PROF = Protein fraction 
PRTK Protein content in kg 
PRTN Protein 

RBLC Right beam length in cm 

THWG Thyroid weight in gms 

WATF Water fraction 
WATK = Water content in kg 
WATR Water 
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CODEN 
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Australian Journal of Biological Sciences 
American Journal of Physiology 
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Anatomical Record 
Acta Theriologica 
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Calcified Tissue Research 
Comparative Biochemistry and Physiology 
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Canadian Journal of Physiology and Pharmacology 
Canadian Journal of Zoology 
Chesapeake Science 

Evolution 
Experientia 

Federation Proceedings 
Forma et Functio 
Folia Biologica 
Fauna 

General and Comparative Endocrinology 
Genetics 
Genetika 

Hereditas 
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HLTPA 

IZYBA 

JAASA 
JAECA 
JANSA 
JBCHA 
JBLPA 
JBOMA 
JCECD 
JCOQA 
JDSCA 
JDREA 
JEEMA 
JEZOA 
JOHEA 
JOMAA 
JOMOA 
JRPFA 
JSFAA 
JULRA 
JWIDA 
JWMAA 
JZOAA 

KPSUA 

MAMLA 
MMRLA 
MRLTA 

NATUA 
NAWTA 

NCANA 
NYCOA 
NFGJA 
NJZOA 
NZJSA 

OFWRA 

PAABA 
PAANA 
PAARA 
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Nature 
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Transactions of the, 
Naturaliste Canadien, Le 
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New Zealand Journal of Science 
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Pennsylvania Agricultural Experiment Station Bulletin 
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Pennsylvania State University College of Agriculture 

Agricultural Experiment Station Progress Report 
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PMACA 
PMASA 
PNDAA 
POASA 
PSEBA 

PZSLA 

RIJUA 

SAGCA 
SCAMA 
SCIEA 
SOVEA 
SSBLA 
SWNAA 

TGANA 
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Proceedings of the Society for Experimental Biology and 
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Proceedings of the Zoological Society of London 
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Scientific American 
Science 
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Zeitschrift fuer Saeugetierkunde 
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Futtermittelkunde 
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