
128

• CHAPTER FOURTEEN •

MORE SEX, MORE ANTLERS

Size matters,  

and that’s the truth.

As well as being useful in both creating and receiving 
sound and as scent distributors, antlers are involved in 
two more of the five senses: sight and touch.

As far as sight goes, there is an interesting difference 
in the mating behaviours of moose living in open areas 
as opposed to those in forested areas. In the tundra of 
the most northerly regions like Denali and Yukon, where 
tall vegetation is scattered or sparse and may only grow 
in clumps along water courses and near lakes, moose 
may gather at breeding time in groups of up to twenty-
five, although the average is six cows per bull. At the 
other end of the scale are moose living in boreal forests 
or taiga that stretch across much of central Canada, like 
the ones in Saskatchewan. In these areas, a bull and cow 
may engage in a tending-bonding, a sort of three or four-
day moose version of the human one-night stand, with 
sex the sole objective. Once they have mated the pair will 
separate and the bull will search for another female in 
heat. These mating patterns are not absolute, of course. 
In the Saskatchewan River Delta there are open patches 
of swampy ground and a few sedge meadows that have 
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grown in dried-up oxbows alongside rivers. I have seen small rut-
ting groups of four or five animals in these meadows. Victor van 
Ballenberghe suggested to me that the larger social groups in the 
north may be a fairly recent evolutionary development in response to 
living in open areas.

Another open-territory behaviour van Ballenberghe has observed is 
bulls using their antlers as beacons: moose may stand in such a manner 
that sunlight reflects off their antler palms. Van Ballenberghe recounted 
being able to see the glinting over at least three kilometres. The bigger 
the reflective surface, the clearer the signal. This behaviour would be 
of little use in attracting females if tall spruce or pine, and even three-
metre-tall alder bushes like the ones in the delta, cut the line of sight to 
less than a hundred metres. Of course, sometimes the antler beacons 
also attract other males.

Regardless of territory, once animals get close to each other the 
stakes are raised and the signals are more intense. When two bull 
moose approach one other they first take a good look. When they 
are in velvet the once-over is about all that happens, unless the pair is 
comprised of youngsters. While they are young and still trying to sort 
out who is boss, they will often get up on their hind legs and box, or 
even “play-fight.” However, once the velvet is shed the rules change and 
bulls perform a series of stereotypical behaviours, almost as in a well-
choreographed ballet. The first movement is often the showing off of 
both body and antler sizes as the bulls walk parallel to one another. In 
this way, they can at once see what they may be dealing with. Another 
show-off occurs when bulls dip their heads, demonstrating the length 
and width of the antler palms, the dimensions of which are less notice-
able in the head-up position and viewed from the side.

If there are obvious differences between the two animals, the inter-
action may cease right there, and the inferior animal may wander away 
in the hope of having more luck over the next hill or clump of bush. If 
the junior is very much smaller, say a yearling, and if he behaves him-
self and engages in appeasement, the champ may tolerate him hanging 
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around, although the stronger bull may risk the event that happens 
when large groups of females come into heat at the same time and 
the mature animal cannot serve them all. This is recognized in red 
deer and wapiti where these young bulls, hanging on the periphery 
of the herd and trying to stay out of sight of the herd master, get the 
occasional chance to breed if a female is receptive and does not get 
the full attention of the big fellow. This has occasionally been seen 
in Denali moose, especially when females wander away of their own 
accord and mate with any available bull, no matter what his antlers 
look like. They could both be described, in impolite circles, as sneaky 
fuckers. The fact the moose will “sneak out for a quickie” comes as no 
surprise when one considers similar behaviour in other species, from 
humans to red-winged blackbirds. In the United Kingdom, where 
milk is regularly delivered from a van, there are music-hall jokes 
about the father of a child in the house resembling the stocky, dark-
haired milkman rather than the tall blond spouse. Comic material is 

Two bulls check each other out. The subordinate (right) turns  

sideways and offers no threat. The subordinate bull proceeded  

to thrash nearby bushes as if in frustration at his defeat
courtesy gerhard stuewe
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often based on fact and there have been plenty of scientific studies 
about choice and the myth of female monogamy in humans. Overall, 
in the Western world 10 to 15 per cent of children are “fathered” by 
men who are not their sires. Across the mammalian world only about 
3 per cent of four thousand species are considered to be truly mono-
gamous and the same is likely true among birds. Even the swan, long 
considered the poster child for fidelity, is known to wander. And, as 
has been clearly shown by dna analyses of red-winged blackbird nest-
lings, this loquacious bird is but one of hundreds of bird species in 
which both members of a nesting pair engage in regular hanky-panky 
and actively seek out other partners during the breeding season. In 
one classic experiment, mates of vasectomized red-winged blackbird 
males continued to lay fertile eggs.

Younger bulls may also get a chance to mate if the cows do not 
conceive while the prime bulls are in full rut. The latter become quite 
exhausted and then the teenagers, whose rut starts later than their 
elders’, have a chance. Count Turbervile put it eloquently in his 1576 
observations of red deer, where he has this to say about the changing 
of the guard (harts or hartes are stags):

The olde Harts go Çooner to Vault than the yong, and they are Ço fierce and 

Ço proude, that vntil they haue accomplyÇhed their luÌ, the yong Harts 

dare not come neare them, for if they do, they beate them and dryue them 

away. The yong Deere haue a maruellous craft and malice, for when they 

perceiue that the olde Harts are wearie of the Rut and weakened in force, 

they runne vppon them, and eyther hurt or kyll them, caufing them to 

abandon the Rut, and then they remayne maifters in their places.

In well-balanced moose populations over 90 per cent of cows will 
likely conceive at their first heat, but if bull numbers are low, and the 
bull–cow ratio dips down to as low as five or twelve bulls per hundred 
cows, many cows may not conceive first time around, which leads to 
late calving and downstream effects that carry over to the following 
years. Late-born calves may not survive the ensuing winter. 
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The intricacies of moose display are endlessly fascinating. Tony 
Bubenik carried out a series of experiments related to that pre-fight 
display, first on red deer in his days as researcher in Europe, and later, 
after his arrival in North America in 1970 at the age of fifty-seven, on 
moose and caribou. He established, with the clever use of a feeding 
pen at the game preserve at Bilje near the town of Osijek in the former 
Yugoslavia, that stags are acutely self-aware when it comes to antler 
size. The fence around the feeding station was too high for the deer to 
jump, so they learned to enter through an open gate. Once the deer 
became accustomed to this one access point, and their antlers had 
reached full size, Tony began to reduce the width of the gate little by 
little, nailing boards on either side. Inevitably there came a time when 
the space was less than the spread of the antlers of his subjects. Even 
then they would get into the pen by twisting their heads so that one 
antler entered ahead of the other. It was rather like a couple of furni-
ture movers getting a large bed through a doorway by tipping it on its 
side and passing it through at an angle. The boards continued to go 
up until one day the deer simply refused to try. As Tony put it to me: 
“They knew it was impossible.”

He established that once the antlers had hardened it took about a 
month for the stag to be fully aware of their exact size, and he reasoned 
that part of this awareness came from the ground and bushes marked 
as the animal made his scrapes and thrashes before and during the rut. 
Taking the experiment a step further, he then cut off part of the hard 
antler and observed how the stag was unable to recognize the change in 
the antler size, still acting as if he had the rank and shape that had been 
present when he was setting his place in society, at least for that partic-
ular season. Of course the reduced antler size got him into trouble with 
other stags, which noted his change of ornament. He was no longer a 
Mercedes, but more like a vw bug.

In a third experiment that Tony’s wife Mary recorded on Super 
8 film, Tony built a dummy red deer head that he mounted with 
inverted padded hooks onto his shoulders, and to which he attached 
lightweight antlers. As long as he mounted antlers that were smaller 
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than those of a resident stag he could safely approach the real animal 
and get close enough to establish nose-to-nose contact.

Once he got to Canada he took this idea a step further in a set of 
experiments on moose and caribou. He called the antlers an “optical 
supercue” because they overrode signals that might have made a bull 
caribou or moose wary of the human-mounted dummies that did 
not smell of anything other than humans. Furthermore they had only 
two legs, but the wild bulls still reacted to them.

In another Super 8 film shot by Mary, of which Tony gave me a 
copy, he conducted three antler-size experiments with a bull moose 
that had taken up residence near a small forest pond in Ontario. He 

Sketch by Tony Bubenik made from Super 8 footage of the  

interaction between a bull and Tony’s dummy with juvenile  

antler shape. Note that the bull appears to accept the  

dummy’s lack of body length or four legs.
courtesy george bubenik
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built a dummy moose head, which he attached to a lightweight frame, 
and constructed three sets of antlers that could readily be changed.

First, he put on a tiny set of antlers that matched those of a six-
teen-month-old spiker and walked out from behind his hiding place 
when the wild bull appeared. The movie shows the bull lifting his 
head briefly from the water, taking one glance at the intruder, who 
was showing the correct behaviour in moving lateral to and not facing 
the dominant animal, and ignoring him. This was much as expected.

Next, as his experiment escalated, Tony exchanged the spikes for a set 
of super antlers, far bigger than those of the resident. This time, when 
the bull saw him, he again took a look, but he did not hang around. He 
simply retired from the scene and ghosted into the spruce trees. 

Then Tony showed his true scientific inquisitiveness. He put on 
the last set of antlers, a set that he had constructed to match those of 
his subject as nearly as possible. This time he was neither ignored nor 
avoided. As Tony’s drawing from the film clip shows, the bull came 

Tony’s sketch of the interaction between a bull and Tony’s  

dummy with antler shape and size matching that of the  

resident bull. The threat gait of the bull is typical.
courtesy george bubenik
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round the side of the pond and began the ritualized threat that pre-
cedes a serious fight among bull moose of equal rank. He dropped his 
head so that the massive palms would show to maximum effect and 
rocked his head from side to side, showing off his “stuff.” He walked 
forward with his forelegs spread wide and locked as if they were stilts, 
like Frankenstein figures in early horror films. Again, a fine sketch 
from the movie tells the story.

Not surprisingly, Mary’s filming technique suffered a bit at this 
point as she began to retreat behind a tree. Tony dropped the dummy 
head, having no wish to take his proof to its inevitable conclusion.

It was only because he retained his sense of awareness that Tony 
was able to override his scientific curiosity and be able to share the 
story of a similar test with wild caribou in Alaska. As we sat over 
breakfast at our home in Saskatoon he recounted how he had built 
a dummy caribou head and, in the interests of science, had placed 
upon it a set of antlers that far exceeded anything ever mentioned in 
the hunting record books. He waited for a group of caribou to pass 
within sight and had then stood to show off the trophy head. As he 
had expected, the females in the group abandoned their true consort 
and headed toward him, even moving upwind. At this point he noted, 
in a corner of his mind, the sound of a light aircraft overhead, but he 
soon forgot about the sound as his focused on observing the animal 
behaviour. Then he heard a deep-throated roar as the plane turned a 
tight circle. At this point he looked up and saw a man leaning partly 
out of the side window pointing a rifle at him. Naturally he shucked 
the dummy head and ran!

In a different set of trials Tony wrote this about an equally amazing 
phenomenon that mimicked the response of those caribou females: 
“On two occasions moose cows offered themselves for copulation 
even though a short while earlier they were courted by a bull of lower 
rank antlers.”

As you can see, size really does matter—most of the time—but the 
number of bulls in a moose population is also important.

The ratio of bulls to cows varies considerably and if badly out 
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of kilter can have an adverse effect upon the entire population of 
moose in a given area. The highest bull–cow ratio that I know of was 
92:100 in Lake Superior’s Isle Royale National Park, which is obvi-
ously not hunted. In Denali sex ratios rarely exceed 50:100, which 
may be because, after the exertions and weight loss of the rut, males 
are much more susceptible to the effects of harsh winters that occur 
that far north than are females. There are many areas where this ratio 
is exceeded but in heavily hunted areas, particularly where trophy 
hunting tends to eliminate prime bulls, ratios may drop below 10:100, 
and the females will likely mate with any bull that shows up.

Although moose researchers do not tend to use the word, the 
group gatherings look very much like the “harems” that are seen in 
breeding groups of red deer and wapiti. There is a sound reason for 
avoiding the term: the word “harem” indicates a group in which a 
single dominant male tries to hold sway over a group of females by 
herding them. In Denali the situation is different, although, as the 
research teams there have seen, if a bull can defend a large group from 
other bulls for the entire rut he gets to mate with most of the cows 
surrounding him. However, the male does not attempt to herd the 
females; if he does try to chase one, she may simply move away and 
outrun him. It almost seems as if she consorts with him by choice, 
but even that is open to question. Victor van Ballenberghe put it to 
me this way in an email: “Females do make choices as to which groups 
they join, but with some groups the dominant bull may change (as 
fights occur) several times before a female is in estrus. So she can’t 
join a group based on the bull in charge early on because he might not 
be there when she’s ready to mate . . . I think most cows in estrus will 
mate with any bull that is there when they are ready.”

Turbervile made his observations by virtually living among his 
subjects for days, or weeks, on end. I believe it would be fair to say that 
Tony Bubenik and Victor van Ballenberghe, equipped with greater 
technological tools but equal curiosity and insight, are examples of 
modern Turberviles.

Eventually if all the show and tell has not determined who will get 
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to do the breeding, the antlers become what some believe they were 
meant to be all along: weapons.

It was none other than Charles Darwin who in 1871 wrote in The 
Descent of Man, and Selection in Relation to Sex: “When the males are 
provided with weapons which in the females are absent, there can 
hardly be a doubt that these serve for fighting with other males; and 
that they were acquired through sexual selection, and were trans-
mitted to the male sex alone.”

Those who have quoted this famous sentence may have forgotten 
that fighting and weapons do not always involve actual combat. The 
best-known example from modern times is probably the aftermath of 
World War II. For the best part of fifty years after the atom bombs fell 
on Hiroshima and Nagasaki, the Cold War raged between the two super 
powers, the prime bulls of human society. There was a lot of posturing, 
long-range visual signalling, and noise, but we would probably not be 
here to tell the tale if the ultimate weapons had actually been deployed. 

Having watched male deer—stags, bulls, or bucks, depending 
upon the species—use their antlers, I have no doubt that they are 
indeed deployed as weapons between equals, when other forms of 
interaction have failed to resolve the burning question of sexual 
access. Victor van Ballenberghe has carefully analyzed fights among 
prime bulls in the open countryside of Denali, and his conclusion is 
that a bull may be involved in as many as twelve fights each season. 
Some fights do not last more than a few minutes; some last for hours.

Antlers are obviously weapons, but even here opinions differ 
among deer scientists. Some see them as purely offensive weapons 
designed to drive away rivals and kill or maim them. Others think 
that their main task is defence.

That male deer are killed and injured in mating fights every year is 
undeniable, but it is virtually impossible to obtain an accurate figure 
as to the number of the fallen, let alone estimate the proportion of 
injuries or fatal encounters to total fights. 

The structure of antlers, especially those of moose, makes it diffi-
cult for the tines to penetrate as far as the skull of a rival. The multiple 
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forks and branching will be the first thing to make contact as two 
bulls engage, and these alone are likely to prevent the pointed tines 
from penetrating far enough to do body damage. Once contact has 
happened and the antlers lock, a mighty shoving match can take 
place and may last for many minutes. The cameraman who shot High 
Season of the Moose recorded an epic battle that lasted over an hour 
and left both bulls exhausted. 

As long as the bulls maintain a more or less straight push against 
one another, the outcome should correspond to the following factors: 
body size and mass, the choice of the battleground (one bull may be 
lucky or smart enough to choose higher ground), and perhaps how 
fit the rivals are. Should a bull have the misfortune to slip or make 
the mistake of turning sideways, his rival could press home the attack 
and either kill or injure him. Luck plays a part in the result, as well. In 
the end one can revert to the old boxing saying: “A good big ’un will 
always beat a good little ’un.”

Of course, interlocking can sometimes go too far and lead to trouble 
for both bulls. If tines slide past each other and cannot be withdrawn 
or untangled there may be an unwelcome outcome. In 1983 Ken Child, 
a leading moose biologist from Prince George, British Columbia, 
found and photographed the fatal outcome of once such encounter 
near his home at Summit Lake (see photo section). Carcasses with 
such interlocked antlers have been recorded from Alaska to Ontario, 
and there are two sets in the Royal Ontario Museum. 

I have not seen such an event in moose, but in the early 1980s I had 
to deal with two white-tailed deer bucks with locked antlers. The call 
came in from a conservation officer just after I got home from a farm 
call and was putting the kettle on. It was too good an opportunity 
to miss, and as my son Charles’s school was only about ten minutes 
from home I knew that if I moved quickly I would be able to pick 
him up before the school bus departed so he, too, could witness the 
scene. When we got to the location, just west of Saskatoon outside the 
community of Asquith, there was a dead buck being dragged around 
on the ground by another that was standing and trying to untangle 
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his antlers from the carcass. I was scared of what might happen if I 
simply walked up and cut off the dead buck’s antlers, so I pulled out 
my trusty blowgun from the trunk of the car and loaded up a dart. 
Once the live buck was down I cut through the base of one antler of 
the dead buck, which instantly released the lock. Once the two ani-
mals were separated I gave the live one an antidote and watched him 
bound off into the aspen grove nearby. Not all entangled males are 
lucky enough to have an observant farmer, a handy wildlife officer, 
and an experienced vet available at short notice. It is likely that both 
animals would have perished if I hadn’t showed up; the dead one had 
been partially consumed by ever-opportunistic coyotes, even as the 
live one was still struggling with his unwelcome situation. He must 
have been terrified. The only antler “trophy” I have ever had at home 
was of this dead buck’s sawn-off antlers mounted on a piece of purple 
velvet above a photo of the two of them entangled. It hung in Charles’s 
bedroom until he went off to university.

Two white-tailed deer of equal rank have locked antlers.  

Coyotes have already been at work on the one that has died.  

Near Asquith Saskatchewan, October 1984.
jerry haigh
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There is one record of a successful outcome to a similarly inter-
locked pair of moose from western Alaska. As Randolph Peterson 
recounts in his 1955 book, North American Moose, which was the first 
book written exclusively about these fascinating creatures, a game 
warden spotted two intertwined bulls from the air. After the plane 
landed and the team found one bull dead, just as I had with the bucks, 
the author writes, “Jack and his assistants lassoed him [the live one] 
and after herculean efforts succeeded in sawing off an antler and thus 
dislodged the dead bull. Free, but annoyed by the loss of his antler 
and the whole situation, the great moose took after his benefactors. 
They were able to escape uninjured.”

In this case the animal may not have been have been the only ter-
rified individual. Seven or eight hundred kilograms of angry moose 
bearing down on you would give your adrenal glands a workout.

We should not become carried away by the drama of all this 
showing and possible fighting by the bulls lest we forget one very 
important part of the mating game: female behaviour. The female, 
as she comes into heat, attracts the male by her smell and behaviour. 
As her maximum heat and probable fertile time gets closer she allows 
him to stand near for increasing lengths of time, but she moves away 
in short runs until she feels ready. The runs get shorter over a few 
hours. She may allow the bull to mount but moves out from under 
him until she decides that the time has come to let him do his thing. 
The Denali team has seen bulls mount up to twelve or even more 
times before a successful mating. Each time the female simply walks 
out from under him as he mounts until she finally stands and lets 
him complete his task, which is all over in a few seconds. Whether all 
this carrying on, which looks like teasing, racks up the bull’s ardour 
is untested, but if one indulges in the dangerous game of anthropo-
morphism, it sure looks like it. Another likely explanation is that the 
female needs to make sure that she conceives and does not let the 
male serve her until she has ovulated. 

Put another way, the female runs away until she catches the male. 
If this does not make sense, just watch other mammalian (including 
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human) activity that surrounds breeding behaviour. As well, there is 
an important element of female choice to the moose mating ritual, 
and in the end a cow may not mate with the winner of a contest but 
instead with another bull, perhaps the one she was consorting with in 
the first place, as long as he is up to it, so to speak. 

All the behaviours that take place during this exciting time are 
geared to but one thing: the passing on of genes to the next genera-
tion. This leads one to wonder how successful a bull moose may be 
in his quest to spread his seed as far and wide as possible. In forest 
environments this is virtually impossible to determine. In the open 
ground of Denali National Park, however, van Ballenberghe and his 
team have been able to make detailed studies. In these studies the 
researchers capitalized on one advantage: the animals there often 
aggregate. Researchers concluded that dominant males may mate up 
to twenty-five times in a season, mating three times a day, if they asso-
ciate with large groups. However, in the studies there were only a few 
bulls that could hold a group for a week or so and they did indeed 
get to mate with most of the cows. The most frequent action that 
researchers observed was a bull that covered three different females in 
eight hours. This is in stark contrast to the red deer of Europe, which 
may hold a harem for many days and will mate repeatedly. Detailed 
studies of farmed red deer in New Zealand have shown that a single 
stag in a paddock may breed up to ninety or a hundred hinds in three 
weeks; in one extreme case a stag successfully fertilized 140 hinds in a 
month. That is an average of just under five a day. One could say that 
he almost became a life-support system for an erection. 

However, not all red deer require antlers to mate. There is the very 
unusual situation in this species that only seems to have been reported 
from Scotland. Naturally antlerless red deer (known as hummels) 
can hold a harem if they have the chops to dominate encounters with 
antlered stags through a combination of sheer physical size and aggres-
sion. Entirely artificial hummels are regularly created on farms and 
in zoos and research centres, where males that have had their antlers 
removed for management reasons breed without trouble. Of course 
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these human-controlled environments are artificial, not only because 
of the lack of headgear but also because the parks’ managers will have 
chosen which females go into a pen or paddock with which male.

Lack of antlers and mating behaviour leads to the question: what 
happens when a deer’s antlers are misshapen, unbalanced, or other-
wise abnormal? And this topic needs a chapter unto itself.
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