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FOREWORD 

One of my most satisfying moments as editor of Deer & Deer Hunting was the day in November 1993 when John Ozoga agreed to write “Deer Research” as a regular column in our magazine.

Even though his articles appeared at times in the magazine in the late 1980s, his work was absent from D&DH in the early 1990s because someone in the Michigan Department of Natural Resources believed outside writing constituted a conflict of interest for agency personnel.

John explained his situation to me shortly after the magazine hired me in January 1991. Even though John couldn’t write for us, I often called him to discuss various aspects of deer behavior, or to compare notes on deer politics in whitetail country. In effect, John became one of my technical advisers as I edited the magazine and spliced his insights into the text of other  people’s articles.

Nearly every time we spoke, I reminded John there would always be room for his writings in D&DH; all he had to do was give the word. As John inched closer toward his pending retirement in early 1994, we began talking about the type of research findings he would like to share with the magazine’s readers.

Still, it wasn’t until I assigned John his first article and manuscript deadline that I allowed myself to celebrate the magazine’s coup. Finally, after four years of courting this venerable researcher and talented writer, we actually had an agreement! When I hung up the phone after making that verbal pact, I pumped a fist and then typed “John J. Ozoga, Research Editor” into the magazine’s masthead.

[image: 9780873418812_0007_001]
Bill Lea 

Never has John disappointed me since that day.  Though retired from his career as a research biologist,  he has continued to stay atop deer research. It’s obvious from our conversations and the articles he submits that he still pores over scientific papers on whitetails, always adding his own insights into what his fellow researchers across North America report.

Before long, John became a staple of the D&DH editorial diet. Then, a couple of years ago, while editing D&DH’s 20th anniversary book, The Deer Hunters, I struggled to decide which of John’s articles to include. I eventually chose “Should You Doctor Scrapes?,”  which is also on Page 72 of this book. That article was first published in the November 1994 issue of D&DH. In the meantime, however, I had mentioned my dilemma to Charlie Alsheimer, the magazine’s Northern field editor. Charlie suggested the obvious answer:  “You really should do a full-color book with all of John’s Deer & Deer Hunting articles.”  That idea came to fruition in 1999 when we started compiling and editing the book that follows. 

So, here we go.

One of the many qualities that  always impresses our readers is John’s objective yet heartfelt fascination with whitetails. Despite more than 30 years of working with hundreds of individual deer, John is ever the scientist. Never does he let himself fall victim to naming deer or referring to them by anything other than an ID number. These are wild animals after all, and his respect for them runs so deep that he refuses to domesticate them in any way.

John’s studied detachment allows him to explore the whitetail’s incredible ability to adjust and adapt to its ever-changing world and habitat. He refuses to romanticize the creature or offer off-hand explanations for various deer behaviors or adaptations. He more likely will list several possibilities, and note that even with exhaustive research, the ways of whitetails will always contain just enough mystery to defy easy explanation.
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Despite his no-nonsense approach to whitetail research, there’s another side to John that’s not always apparent in his writing. While he simply won’t draw conclusions about deer without the requisite research and academic peer review, he isn’t judgmental when he hears layman’s interpretations. If anything, he encourages the observations and explanations offered by the regular deer hunter. He might say some of them are a bit “cheeky” with their opinions, but he still offers encouragement and often agrees they might be onto something.

It’s John’s ability to connect with deer hunters that makes his writings so accessible to deer hunting’s masses. While other  researchers might have just as many insights to offer, few are his equal in presenting information in clear, concise, easily understood terms. That’s why I always consider John J. Ozoga to be the deer hunter’s biologist. The only thing that might equal his passion for the whitetail is his respect for the deer hunter.

Let’s hope this mutual admiration continues for many deer seasons to come.

— Patrick Durkin 

Editor, Deer & Deer Hunting 

February 2000 



 

INTRODUCTION 

Ask any writer, and they’ll say one of their deepest fears is working with an editor who doesn’t have a good feel for the subject matter or an appreciation for the way the writer presents it.

The writer-editor relationship doesn’t grow overnight. It usually requires years of work in which the writer delivers a stream of manuscripts and then holds his breath, almost dreading to see what remains of his efforts when the articles appear in print. If trust doesn’t take root and grow, the editor-writer relationship never progresses beyond the uneasy, dysfunctional relationship based solely on paychecks.

I like to think John Ozoga’s relationship with the editors of Deer & Deer Hunting magazine skipped most of the growing pains. John always seemed to believe D&DH was the magazine that fit him best — almost as if he had a hand in its creation.

While John might not have conceived D&DH, he has helped shape its purpose and long-term vision since coming aboard in 1994 as the magazine’s research editor. And when Krause Publications — the parent company of D&DH — approached John about compiling his many articles into a hardcover book, he quickly agreed.

John then gave the magazine’s editors the ultimate compliment by trusting us to organize his first 34 “Deer Research” articles into a defining outline for the book. Even so, we told him we would put something down on paper and send it past him for approval.

This brings me to the role Jennifer Pillath, associate editor for D&DH, played in pulling this book together. Jennifer’s work on Whitetail Intrigue began with the mundane task of cataloging all the Xerox copies of John’s articles, and putting them into a loose-leaf binder. Then, after reading the articles and discussing the book’s overall theme with me, she began dividing the articles into four more specific themes to help shape the book’s focus.

That might sound like a simple job, but try it sometime with somebody’s body of work. You can’t begin to organize anything until you thoroughly understand the writer’s guiding philosophy and the principles that serve as that philosophy’s foundation. And you certainly can’t know either of those things until you’ve read, even studied, the material that will make up the book.

Jennifer performed that task flawlessly. After she  outlined her plan and I offered some ideas for fine-tuning the outline, we soon had a framework to present to John. Our goal was to satisfy his desire for a book that captured the essence of his work for Deer & Deer Hunting magazine.

Here’s what we came up with:

Part 1 is called “The Deer Society: Finding a Place in the Social Arena.” This section includes seven chapters in which John outlines the well-defined differences and roles of the sexes among whitetails, and the sexes’ sometimes disparate preferences in habitat, “territory” and companions.

Part 2 is called “The Herd’s Communication: How Deer Speak Without Words.” This section includes nine chapters in which John discusses the whitetail’s heavy dependence on scents, odors and visual cues to communicate.

Part 3 is called “Survival of the Herd: A Combat with Nature.” This section includes 10 chapters in which John discusses the many dangers and stress factors that deer encounter daily and seasonally, as well as some of the freakish biological occurrences that afflict individual deer.

Part 4 is called “The Herd’s Future: A Joint Effort.”  John uses the eight chapters in this section to discuss how the challenges facing whitetails can be caused or cured by the way people manage deer herds. Many of the herds’ stressors, of course, result from excessive deer numbers, which are often caused by a reluctance to pursue aggressive deer-harvest programs.

Of course, no matter how clear the writing or the book’s overall focus, the material can’t be fully enjoyed and appreciated unless it’s presented in a clean, well-crafted format. Again we called on Jennifer to assist in this area. She worked with our longtime D&DH artist, Al West, to design a layout that best complemented John’s text with a wide array of color photography. As you read or flip through the pages of this book, I think you’ll agree Al and Jennifer did a fine job executing that crucial task.

Enough said. We hope you’ll enjoy this treasury of John Ozoga’s work, and that it leads to a deeper appreciation of North America’s most popular big-game animal.

— Patrick Durkin 

Iola, Wis.
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Introduction 

PART I 


The Deer Society 
FINDING A PLACE IN THE SOCIAL ARENA 

Much like a loosely knit town, the whitetail’s society works together to fit into myriad habitats across North America. Roles within the deer herd are earned, assigned, assumed, challenged and reassigned year-round and throughout a deer’s lifetime.

What affects a deer’s status? Its age, sex, size, strength and health are just a few of the factors that help determine each deer’s role in the herd’s often-mysterious social structure.

A deer’s status within the herd not only affects its own life, but possibly the life of its offspring — especially among the herd’s doe population. But whether a mature doe is choosing a woodlot for fawning or a buck is competing for breeding rights, a deer’s standing within the herd’s hierarchy helps determine its health and day-to-day life.
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Chapter 1 

PART I 


A DIVIDED HOUSEHOLD:
Segregation of the Sexes 

Does select habitat that is best suited for rearing offspring, which means diversified food and cover arrangements with ample hiding cover for mother and young. This serves as a predator defense during the critical stage of early fawn-rearing. By comparison, bucks tend to select areas where nutrition is superb, which allows for maximum body growth to attain a high dominance rank and improved breeding success.

In white-tailed deer, the adult sexes live separately during much of the year, just as do mule deer, red deer, elk, moose, bighorn sheep and other ungulates. Scientists refer to this social and spatial separation — which is pronounced during the non-breeding months — as sexual segregation or niche separation of the sexes.

Related female whitetails live in a matriarchal society, composed of mothers, daughters, grandmothers, great-grandmothers and so forth. Adult bucks, on the other hand, form fraternal or bachelor groups generally composed of unrelated males. In either case, the size of the social group and the degree of social complexity varies, depending on many factors that influence the herd’s sex-age composition and density.

As a result, while the typical (non-migratory) female whitetail might spend her entire life on a relatively small ancestral range, the male is inclined to disperse to new range. Therefore, at some point, the young male must leave one societal unit and join the other if he is to someday become a successful breeder.

Unfortunately, adaptive advantages of the different lifestyles of ungulate sexes are still hotly debated by the world’s researchers. Equally unfortunate is that seasonal differences in food, cover and social requirements of the two sexes are seldom considered in deer-management plans. Given the potential significance of those differences, some of us researchers question whether current deer habitat and herd-management strategies adequately serve both sexes. Are we more often bound to systems that strive to produce an abundance — and sometimes an overabundance — of whitetails for political reasons, regardless of the herd’s condition?

The Male’s Role 

In many parts of North America, antlered bucks are harvested so intensively that true buck groups are virtually non-existent. From the standpoint of the whitetail’s social evolution, groups of yearling bucks, in the absence of older bucks, do not represent true fraternal groups. Groups of yearling deer tend to represent transitory, summertime social  groups and might even include yearling females, thus being quite different from exclusive, age-structured groups of bucks 2½ years of age and older. Yearling social groups are distinct groups that can include both sexes. Just seeing a number of yearling bucks in a group does not make it a bachelor group.

Considering that the white-tailed buck’s chances of breeding are largely determined by his rank in the male dominance hierarchy, it seems as though the young buck has little choice but to associate with other males.

Because relatively few dominant white-tailed bucks do most of the breeding, Dale McCullough (1979) points out: “A young male can only hope to become a dominant male by engaging in hierarchical competition over a long period. The achievement of dominant status by young males requires outliving older, stronger males and dominating males of similar age. It is not enough to  maintain position. To succeed, the young male must continually strive to move up in position. This requires that he associate not only with animals of lower rank, but also with those of higher rank.” McCullough emphasizes that in an age-structured male society, a high rank is not easily attained; it requires experience and the learning of competitive skills. “Success, as in any contest of strength, skill, and endurance, comes from long and diligent training,” McCullough states. “A young male, choosing not to join all-male groups would not be able to obtain the necessary skills to compete successfully.”

Considering that the white-tailed buck’s chances of breeding are largely determined by his rank in the male dominance hierarchy, it seems the young buck has little choice but to associate with other males. Although tightly linked to the mother-young system early in life, he must eventually break those bonds. When sexually mature, the buck must seek out and interact with older males, achieve male group membership, and rise in dominance rank. If he doesn’t, and instead chooses to remain with female relatives, it’s my guess he will become a hen-pecked “psychological castrate,” never achieving respected breeder-status.

Why the Difference?

It should also be obvious, even to the casual observer, that as with any behavioral trait, the whitetail’s social organization — sexual segregation included — is an adaptation. It evolved in response to numerous environmental stresses, including predators, diseases, climate, habitat conditions and hunting by American Indians. And, as with any adaptation, the whitetail’s social organization is genetically linked, inherited and essential for the species’ existence. It promotes social order, genetic selection and physical fitness.

Pardon the complex reasoning involved here, but because the whitetail sexes differ in many aspects of physiology, behavior and anatomy, they must have evolved differently. For example, bucks and does differ in size, shape, growth rate, metabolic rate, life span, food and cover requirements, and in many aspects of physiology  and biochemistry that result in behavioral traits that differ. Based on intensive behavioral investigations at southern Michigan’s George Reserve, McCullough and his co-workers (1989) concluded that — because of sex differences in food, cover and use of space — bucks and does do not compete equally for the necessities of life on a year-round basis.

One might carry this logic one step further. That is, if bucks and does evolved differently, they must also respond differently to environmental change. As a result, habitat-management practices that benefit female deer might not necessarily benefit bucks equally, or sometimes might even be detrimental to bucks.

Also, harvest-management strategies that inflict unnatural patterns of mortality (such as buck-only shooting) and create herds with abnormal sex and age composition — thereby altering important aspects of the whitetail’s social environment — could affect the welfare of one sex, favorably or otherwise, more so than the other. Based largely on my telemetry research of whitetails in upper Michigan’s square-mile Cusino enclosure, researcher Lou Verme (1988) reopened this can of worms by proposing that biosocial factors were more important than nutrition in explaining the seasonal niche separation of the adult sexes.

Biosocial Factors 

Even within the confines of the Cusino enclosure, we could see bucks and does separate during the non-breeding period. While growing antlers, adult bucks concentrated in the hilly hardwoods that covered the area’s northern portion. In contrast, does avoided that sector, and raised fawns in brushy areas more interspersed with openings in southern parts of the enclosure. Verme hypothesized: “It is imperative that (1) bachelor buck groups occupy habitat that enables them to see one another readily so as to continually assess their dominance position on the hierarchy, and (2) the area selected must afford the best possible skulking and escape cover while antlers are in the stage most vulnerable to disfigurement, if not severe injury.”

You’ll note that Verme’s thesis revolves around the  idea that bucks select habitat they prefer; the impetus being that female deer then occupy whatever habitat the males ignore. That is debatable because the reverse might also prevail. That is, females might choose first, and the males take what’s left.
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Biosocial factors are just as important as nutritional factors when discussing sexual segregation. During the vulnerable antler-development phase, bucks will seek areas that offer protection and escape cover to avoid antler injury.

When examining historical records of the Cusino enclosure, however, one finds different patterns of buck-habitat use prevailed during the early years of study. Telemetry locations of radio-collared bucks in 1966 and field observations made in 1977, for example, revealed that adult males commonly, if not more frequently, inhabited brushy portions of the enclosure during antler growth when deer density was relatively low. Further, records for nearly 200 antlered bucks revealed yearling bucks were no more prone to velvet-antler damage than older bucks, even though younger bucks stayed in more brushy cover.

Therefore, although adult bucks living in the Cusino enclosure seemed to develop traditional summertime use of certain areas, and biosocial factors might have been involved, there is no basis for the implied long-term nature of adult-buck habitat occupation nor historical support for Verme’s hypothesis.

Oregon State University researchers Martin Main and Bruce Coblentz (1990) also disagreed with Verme’s thesis when they reviewed five major hypotheses investigators proposed to explain sexual segregation among ungulates. According to Main and Coblentz, a major weakness in Verme’s hypothesis is the implication that cervids living in open habitats need not segregate. However, other investigators have reported sexual segregation for mule deer in open desert, shrubsteppe and meadows; for red deer in grass and moorlands; and for  barren-ground caribou in the arctic tundra. Probably the most compelling argument against Verme’s hypothesis is that the protection of antlers cannot be used to explain sexual segregation among horned ungulates. 

Main and Coblentz concluded that Verme “attempted to fit a unique explanation to a single species when the behavior described is common among polygynous ungulates.” Main and Coblentz also rejected the hypothesis that males voluntarily leave superior range to minimize competition with females, their young and potential future offspring. In that regard, the researchers point out that relatively few dominant bucks do most of the breeding. As a result, “because breeding opportunities are not equally distributed among males, non-breeding males would gain nothing and lose much by segregating to areas with reduced forage opportunities.”

Segregation for Protection 

Sexual segregation as an anti-predator strategy has also been proposed to explain such behavior among males immediately after the rut and preceding antler shedding. Although some investigators suggest antler shedding serves as a form of “female mimicry” that enables males to rejoin females while minimizing the risk of being selectively preyed upon, Main and Coblentz note: “This explanation fails to address segregation prior to the breeding period or among bovids.” Also, adult male ungulates frequently occupy habitat of greater predator density, and studies indicate that predation tends to be higher on adult males than on adult females, especially in winter.

Others have proposed that adult males segregate from  females during the non-breeding period to minimize sexually motivated aggression among males when breeding is not possible. But there seems little support for this hypothesis, because hormonal control of reproduction and related male aggression among Northern-temperate ungulates tends to be tightly regulated by seasonal changes in photoperiod.

If winter range were reasonably good, pregnant females would emerge in somewhat better condition than adult bucks, who depleted their energy reserves during the previous rut and entered winter in comparatively poor condition.

As an alternative explanation to Verme’s hypothesis, Main and Coblentz suggest that “bachelor groups may form as a consequence of males seeking similar forage resources while increasing their individual security by feeding as a group.

“Furthermore, occurrence of solitary adult males during nonbreeding periods has been reported for white-tailed deer, and a dominant floater — i.e., a mature buck with high social ranking that associates with different groups throughout the year and utilizes a large home range — has been reported for white-tailed deer by Brown (1974).”

Fawn-Rearing Habitat 

According to the Oregon researchers, the one hypothesis that seems to address sexual segregation among ungulates most adequately is that “sexual segregation occurs as a result of differing energetic and reproductive strategies.” That is, they propose females select habitat that is best suited for rearing offspring. Normally, that means diversified food and cover arrangements with ample hiding cover for mother and young. This serves as a predator defense during the critical stage of early fawn-rearing. By comparison, males tend to select areas where nutrition is superb, which allows for maximum body growth to attain high dominance rank and improved breeding success.

Generally speaking, male and female whitetails subsist on relatively low-quality forage in winter, and leave the winter range in depleted, poor physical condition. I suspect, however, if winter range was reasonably good, pregnant females would emerge in somewhat better condition than adult bucks, who depleted their energy reserves during the previous rut and entered winter in  comparatively poor condition.

Forage and environmental conditions are normally better in spring and summer, allowing deer to fairly rapidly replenish their energy reserves. All Northern-temperate ungulates give birth during this period, when conditions are most favorable for rearing young. And this  is when the reproductive patterns of the adult sexes differ the most, and when bucks and does show the greatest separation.

Admittedly, studies aimed at evaluating habitat quality and determining dietary differences between the deer sexes have been largely inconclusive, and the results sometimes contradictory.  However, the widely differing results often were  caused by differences in study methods, data collection, and/or interpretation. Most researchers acknowledge the subject deserves further study.

In summary, Main and Coblentz suggest “habitat selection by females may be influenced by specific needs such as water requirements during lactation, presence of localized and persistent forage resources such as perennial browse, and predator avoidance.

“Predator avoidance may further be responsible for use of steep slopes or proximity to escape cover. As offspring become older and better able to escape predators, behavior and patterns of habitat use might be expected to change.

“During winter, protection of offspring might be of less concern than satisfying dietary needs because of the reproductive trade-off between caring for present young and future offspring. Results from studies of winter diets suggest females feed more selectively than males, presumably because of their smaller size and the protein requirements of gestation. Males may have a greater need for digestible energy than for protein during winter, especially when rutting activities result in substantial weight loss.”

A Study of Contradictions 

The Oregon researchers emphasize that the male’s mating success is influenced by his body size, physical strength, and general body condition, as is winter survival. Therefore, the “replenishment of energy reserves should coincide with major growing seasons, and optimization of forage resources by males should be most evident during these periods as they prepare for rut.  Optimal foraging by males may require avoidance of heavily grazed areas or adoption of foraging patterns that exploit temporal resources of high quality. The  importance of maximizing body condition for males apparently exceeds even increased risk of predation.”

My observations (Ozoga 1989) indicate that, at least on Northern range, adult bucks intensively scent-mark their favored summer habitat as soon as they return to it in spring, probably as a means of reclaiming range they vacated for about four months. As a result, I’ve suggested that such marking, which is done primarily on overhead limbs, could serve to intimidate other deer, including pregnant females that require solitude for fawn-rearing, and thereby assist in distributing the herd more evenly and segregating the sexes during the non-breeding period.

Studies conducted by Floyd Weckerly and John Nelson (1990), in mixed deciduous forest-agricultural habitats in Tennessee, demonstrated diet differences between sexes in whitetails only in October. They concluded, because of the lack of consistent differences in diets between sexes in their study, partitioning might not be the same for Southern populations of white-tailed deer as for Northern populations.

Nonetheless, despite their contradictory findings, it’s interesting to note the Tennessee investigators recommended that, until more is learned about resource use and demography of white-tailed deer in Southeastern habitats, “populations in these habitats be managed assuming resource partitioning as shown for the (Northern) George Reserve deer herd.”

In McCullough’s words: “Resource partitioning between the sexes in white-tailed deer adds a new dimension to the role of social behavior as it relates the animal to its environment.” Indeed, if bucks differ from does in their use of space, food and cover resources on a seasonal basis, then deer herd and habitat management considerations  take on an entirely new level of complexity.

McCullough warns that this complex issue should be carefully considered, especially when determining deer-harvest management strategies: “Unbalancing populations toward females intuitively would be expected to increase productivity, but in practice seldom does in moderate- to high-density populations.”

Conclusion 

Clearly, poor growth rates among young deer and reproductive failure among adult does — when associated with food competition and malnutrition — invariably are the result of too many female deer, not because of too many bucks.

Main probably hit the proverbial nail on the head when he criticized traditional deer management practices that expand female groups, especially predator-control efforts and buck-only harvesting. These practices run counter to how the white-tailed deer’s social system evolved. Wherever high newborn fawn survival and inadequate female deer harvest contributes to abnormally high densities of females and young, overbrowsing and range forage depletion is likely. In turn, this excludes bucks from using such habitat.

Conversely, female groups might be prevented from becoming established in areas used by males where predation or other factors reduce fawn-rearing success.  In other words, Main suggests white-tailed bucks often occupy certain habitat strictly by default — areas where few or no does live. When the doe density is high, such habitat is likely to be of especially poor nutritional quality; in all likelihood it will produce small-bodied bucks sporting undersized antlers.
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Chapter 2 

PART I 


SOCIAL STRUCTURE:
Life in the Female Society 

The whitetail’s female society evolved primarily to maximize reproductive success, even in the presence of effective predators. The society also evolved to make efficient use of food and cover, which probably changed suddenly and frequently during primitive times.

The white-tailed deer’s social organization evolved in response to predators, disease, habitat, climate, hunting by American Indians and other constantly changing pressures. The deer’s social system is geared toward providing the basic necessities of life, including mating, predator avoidance, exploitation of resources (food, cover and water), and the rearing of young. Clearly, this system is an adaptation — genetically linked and inherited — critical to the species’ healthy existence.

Ironically, until only a couple of decades ago, we knew little about the intricate details of the white-tailed deer’s social behavior. And even today — except where quality deer management is practiced — the species’ social requirements are seldom considered when setting deer harvest objectives.

European big-game managers, on the other hand, emphasize the importance of understanding a species’ social structure. They strive to maintain populations that are in social and nutritional balance. Such  a management philosophy — based on sociobiological principles — rests on the premise that social harmony minimizes tension and strife, promotes an orderly way of life, encourages genetic selection and assures physical fitness within the population.

Conversely, according to European philosophy, improper deer harvesting can lead to social disorder and chaos, which spawns excitement and hyperactivity. In turn, this contributes to higher-than-normal food requirements, poor physical condition, low productivity, increased mortality and severe habitat damage.

Overharvest of prime-age ungulates, in particular, tends to upset a given population’s so-called agonistic, or competitive, balance, which leads to social disruption.  When mature animals are too few to dampen the aggressiveness of younger members, then strife, excitement and confusion can become dangerously intense and energetically costly to the society. Such an unhealthy social structure can only be remedied through selective harvesting of individuals in each sex-age class.


USING X-RAYS IN REPRODUCTIVE STUDIES 

Researchers use many techniques to determine reproductive performance in white-tailed deer. It’s a simple procedure to examine dead deer — especially those killed in spring on highways — to count, age and determine the sex of fetuses inside pregnant does. This has also been done in many states to monitor annual changes in deer herd productivity.

But gathering such information from live, free-ranging deer can be difficult. Two techniques sometimes used in reproductive studies involve laparoscopy and laparotomy, which both require minor surgery. An incision is made in the abdominal area to insert an instrument called an endoscope, which allows a visual examination of the ovaries and uterus.

At Michigan’s Cusino Wildlife Research Station in the early 1960s, we developed X-ray procedures to determine pregnancy in live deer. Although we routinely X-rayed female deer as part of our studies, I’m unaware of many other uses for this technique in deer research.

The X-ray technique has several limitations in reproductive studies in whitetails, but it can be a valuable tool in some cases. Most deer fetuses (which develop for about 200 days) can only be detected with certainty after they are about 85 days old. This means deer in northern Michigan, for example, must be examined in March or April. At that time they’re still restricted by snow cover, which makes them easier to trap. However, it’s still late enough to assure detection of unusually young fetuses.

Given the prolonged severe winters along Lake Superior, we seldom had serious problems live-trapping  the enclosure’s herd within the imposed time limits. We also tested blood samples, in conjunction with X-rays, to identify non-breeders. Most adults in our studies, however, carried fetuses ranging in age from 90 to 130 days old.

When live-trapping and transferring the deer to the station for X-rays, it was necessary to anesthetize them to minimize their movements. If not, the X-rays were blurred.

There is no reason to believe the low levels of radiation harmed the doe or her fetuses. In fact, our most frequently X-rayed doe successfully raised 31 of her 32 fawns, and was the most prolific whitetail ever reported in scientific literature.

At first we relied heavily on X-rays to document expected fawn production and to determine newborn-fawn mortality rates. We could even detect malformed or dead fetuses on the radiographs. Later, we developed more precise techniques to accurately estimate the age of fetuses.

The size and clarity of the fetus’s bones on the X-rays increases dramatically with age. For example, an 85-day-old fetus is about 6 inches long, and only the base of its skull, vertebral column and some leg bones can be identified on X-rays. By 110 days, however, the fetus measures about 10 inches, and many of its skeletal parts and teeth are discernible.

We learned how to measure fetus skeletons to determine their age and predict their fawning dates. We could predict 66 percent of the fawning dates within five days, and 93 percent within nine days of the calculated arrival. As I recall, that was  considerably closer than the predictions made by the doctor who helped bring my four children into the world.
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X-raying female deer in March allowed researchers to determine the number of fetuses each doe carried. Fawns were later captured and identified to measure each doe’s reproductive performance and to provide information on the whitetail’s matriarchal society.

It’s important to note that deer in our studies were in excellent condition because of their superb diet. X-rays might not determine a fetus’s age very well in malnourished deer because the growth could be retarded.

Therefore, the X-ray technique allowed us to determine when does bred, how many fawns each conceived, and when the fawns should be born. Through subsequent field observations, we determined each doe’s fawn-rearing success. Such information proved especially valuable when tracking the reproductive history of individual does as they advanced socially.

— John J. Ozoga 



Separate Quarters 

Adult male and female whitetails live separately much of the year, just as they do in elk, moose, mule deer, red deer, bighorn sheep and other ungulate species. Females live in a matriarchal society of related individuals, while bucks — generally unrelated — live in all-male groups in a fraternal society. Hence, each sex lives by the rules of its own society, but each must also interact and communicate effectively with the other.

Also, a key factor in the female whitetail’s social behavior is the tendency for adults to aggressively defend a fawn-rearing territory for about one month. Such behavior results in sharp seasonal changes in female sociability. For example, this behavior restricts the number of does within a given area during the fawning season, and it also determines how deer will distribute themselves at that time of year. (See “Defending Ground: How Territorial are Whitetails?”) 

Members of mammal societies do not interact at random. Each member has an identity. Individuals communicate, recognize each other and function cooperatively. Their relationships are highly ordered, giving way to social classes — or social infrastructure — wherein individuals advance according to levels of physical, physiological and behavioral maturity.

The Whitetail’s Hierarchy 

In ungulates, social class structure tends to be hierarchical in nature, with the most immature individuals occupying the lower classes, and the most mature occupying the upper classes. As a result, competition and dominant-submissive relationships have a suppressor effect within the female and male societies. This means the reproductive performance of animals in lower social classes is restricted by pressure from individuals of higher social standing.

According to work by Anthony Bubenik and other predominately European researchers, most ungulates demonstrate five maturity classes within a society: kids, pre-teens, teens, primes and seniors. Males and females can generally be assigned to one of these classes within their respective society based on their level of maturity. In a smoothly operating and well-structured society, a long-lived individual advances from a young (pre-pubertal) state to peak productivity at prime age, and onto senility at advanced age.

It is important to note, however, that an animal’s age alone does not determine its social standing. Nutrition, social relationships, reproductive success, herd composition and density, and a host of other factors might interact to determine an individual’s rate of development and social rank. Also, the sexes differ greatly with regard to factors that determine their social growth and status within their respective societies.

A Case Example 

While working with deer in Michigan’s square-mile Cusino enclosure, I was able to investigate the social life of whitetails with detail and control enjoyed by few other investigators. During the course of those studies, all deer within the enclosure were annually live-trapped, blood-sampled, measured, weighed and marked for individual identification. But by far, the most valuable data were gathered by X-raying the does in March to determine fetus numbers and age. Subsequent field observations allowed us to mark and identify the fawns, and determine their mothers through intensive observation. As a result, these data produced a fairly complete picture of each doe’s reproductive performance, and provided considerable insight into the workings of the matriarchal society.

My studies indicate female whitetails can be assigned to specific social maturity classes. The assignment is based largely on their reproductive performance.  Although my interpretation differs from what’s reported in European literature, I suggest the whitetail’s female society consists of five classes: kids, teens, dispersers, matriarchs (two subclasses) and seniors. My observations for a healthy, expanding white-tailed deer female society follow.

Class 1: Kids 

Female whitetails remain in the kid class at least one year, some even longer, depending on their rate of maturity and achievement of puberty. This is determined largely by such things as birth date, nutrition and social pressure. These young animals are immature in all respects, and still highly dependent on older females for leadership. They are the population’s most subordinate animals, and are likely to suffer severe consequences without adult female guidance, especially during winter in Northern migratory herds. They do not breed during their first autumn.

When 1 year old, female and male whitetails might band together, or temporarily link up with older nonproductive female relatives, while their mothers raise new fawns. However, they reunite with their mothers as soon as possible.

When nutrition is extremely poor, or the herd’s density is exceptionally high, some females might remain in Class 1 several years. Typically, animals in this class are highly susceptible to predation, malnutrition and other natural mortality.

Class 2: Teens 

I consider first-time mothers as teens, which probably agrees with the European classification system. Most does will be 2 years old when they produce their first offspring, but they could be younger or older. They will not be fully grown. Teens are dominated by older females. If they fail to raise their fawns, they revert to behavior typical of  younger females. They seek their mother’s companionship as soon as possible, and behave more like younger females. They do not advance beyond this class until they raise at least one fawn.

As a social class, they would have been the last does to breed during the previous rut. One-year-olds in this class will normally breed and conceive single fawns in December. However, at least in a Northern environment, they only breed under the most ideal nutritional conditions. Even then, they tend to breed only when the female society is structured heavily toward young females. This condition generally results from intensive antlerless harvesting. In my studies, only one of 208 yearling females produced a fawn, despite optimal nutrition. This was likely caused by domination of older members in this society.

In this class, 2- and 3-year-olds conceive an average of about 1.4 and 1.7 fetuses, respectively. In my studies, those that failed to achieve threshold body weights of 130 pounds before breeding (remember, my subjects were the large borealis subspecies) seldom conceived twins, and no does in this class conceived triplets. Regardless of their age, Class 2 does tended to produce a preponderance (about 60 percent) of male offspring.

These are the poorest mothers, more likely to abandon fawns than defend them against predators. That’s probably because of their incomplete physiological development and maternal inexperience. They will establish fawning territories adjacent to their mothers and, in some cases, benefit from the elder doe’s predator defense.

As a group, they usually give birth a few days to several weeks later than older does. Even when well-nourished, they are likely to lose 20 percent of their newborns. And when severely crowded with 100 deer per square-mile or more, or exposed to intense predation, they might lose more than half of their fawns within a few weeks.

Even under the most ideal nutritional circumstances, Class 2 does produce the smallest male fawns at weaning age, regardless of litter size. Interestingly, when well-fed, their single female fawns will be as large as those produced by older does.

Class 3: Dispersers 

Does in this class are second-time mothers. Depending on habitat availability and herd composition, they are likely to shift their fawn-rearing areas a quarter-mile or more from their birth location. This serves to expand the ancestral range during good times, that is, when food and cover resources are ideal and related females are increasing in number. However, if older females are removed from the population at a high rate, for whatever reason, thereby leaving voids within the ancestral range, few second-time mothers disperse.

Dispersal is risky because the doe might settle in poor fawning habitat or attempt to usurp the area of a more dominant doe. Depending on conditions, dispersers  might lose 20 percent or more of their newborns, but they could lose half of them when predators are abundant.

 When well-nourished, Class 3 does will breed earlier than Class 2 does, and at about the same time as older, prime-age does. They conceive an average of about 1.8  fawns each, and are unique in that they produce a preponderance of female fawns (nearly 60 percent). This production of excess female offspring by dispersing does is probably an adaptive trait. Why? Because it allows for more rapid growth of a growing kinship group when circumstances favor population growth.

Although female progeny produced by does in this class tend to be as large as those reared by older females, male offspring (even singletons) are generally smaller than those produced by more mature does. The reasons for such a size difference among these fawns are highly speculative. However, it could be caused by the benefits some female fawns receive from being associated with female relatives other than the mother. Researchers call this benefit social facilitation. On the other hand, male fawns raised by dispersers might not have as many female relatives to associate with, and might be more behaviorally restricted in their feeding and movements.

Class 4: Matriarchs 

Matriarchs are prime-age, maternally experienced females, generally 4 to 10 years of age. They are mature in all aspects of physical, physiological and psychological development. They represent the epitome of health and physical fitness. They are the survivors, the hardiest and finest female stock of their species. Matriarchs are the reproductive machines that permit a population to grow at a maximum rate. They also serve as the social governors of the female society.

Matriarchs are clan leaders by virtue of their long life and ability to produce daughters that also survive.  However, based on my enclosure data, I divide this class into two subclasses: secondary and primary matriarchs.  This is based on the complexity of the matriarchies.

Secondary Matriarchs 

Secondary matriarchs are females who successfully dispersed within the past year or two. In all likelihood they are grandmothers. In a rapidly growing deer population, they could be young, possibly only 4 or 5 years old.  They might serve as leaders for small subgroups of no more than two or three daughters and their offspring.

Secondary matriarchs usually breed early in the rut, and conceive an average of about 1.9 fawns per doe, equally split between males and females. They are successful mothers, rarely losing more than 10 percent of their newborn fawns, even when threatened by predators.  At weaning age, their fawns are superior to those produced by younger does, and almost on par with those reared by older established matriarchs.

Primary Matriarchs 

In whitetails, primary matriarchs are the true clan leaders. They are great-grandmothers or older, ranging from 6 to 10 years of age. Given excellent nutrition and a stable social environment, some might hold their superior social position until the ripe old age of 12 or more. They tend to be extremely aggressive, dominating one or more secondary matriarchal daughters. They travel freely over a large ancestral range.

Healthy primary matriarchs
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