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CHAPTER FOUR

•

OF MOOSE AND MEN
First efforts at moose capture and the effects of winter;
language and accent differences cause a brief hiccup.

“If I hit the pilot with the dart we are all done for,” I said
to myself as I rehearsed my safety speech.
It was six weeks after my first meeting with Bob in
the clinic reception area, and I was sitting in my room at
Bainbridge Lodge in northeastern Saskatchewan before
going in to breakfast and joining the rest of the moose
capture team.
Once we had finished eating I opened up my drug box
and started my spiel, although I decided to tone down the
opening line, as I really did not know how they might react.
“We are working with a super-potent opioid—a
morphine-like drug,” I said, “and we need to be very
careful how we handle it. Of course, I’m the one most at
risk because I might accidentally inject myself, so please
take a look at these vials. This one has red ink on it, and
that spells danger. It contains the immobilizing drug
Fentanyl. Don’t touch it. This one is marked with green,
meaning safety, or go. It contains Naloxone, a specific
antidote to any opioid. If I inject myself with the Fentanyl
and need help, this is the one you need to use—give me
a couple of ccs and then keep an eye on me to make sure
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I’m breathing. Top me up with another cc if I get drowsy and my
breathing slows down.”
Then I added the line about the possible accidental darting of the
pilot. “But don’t worry, I’ve had lots of firearms safety training, and
the business end of the barrel will never be inside the helicopter when
there’s a dart in the gun.”
When I sat with Bob Stewart in the reception area of the Large
Animal Clinic six week earlier he had said, “I’m with the Department
of Natural Resources. We are getting prepared for a long-term moose
study in the Cumberland Delta, and Gary Wobeser told me that you
would be the guy to contact. I’m here to see if you can let me have
some succinylcholine—Anectine or Sux—for the program. We plan
to capture a substantial number of them over the next couple of years,
and we need to dart them from a helicopter.”
There were so many layers to Bob’s proposal that I hardly knew
where to start. First of all, I had only been in Canada for six weeks,
and here was my first opportunity to get into the work I loved: in the
field, studying free-ranging wild animals. I knew that whatever the zoo
work might have to offer, it was not going to satisfy me professionally.
“What’s the study about?” I asked.
“We want to find out a lot about habitat use, population size,
home range, and so on. No detailed study of moose biology has been
done in Saskatchewan, and there aren’t many anywhere else, either.
The Alaskans have one on the go, and there is some work being done
in Alberta. We want to see what’s what here.”
“What are the plans?”
“We intend to capture some moose, put visual collars on them that
can be easily seen from the air, and see how they fare. We will be doing
survey flights from a fixed-wing aircraft twice a year, and if the collars
are big and bright enough we should be able to find the animals. To
do that we need to capture them by darting them from a helicopter.
Later, if we can get the funds, we hope to go to radio collars,” said Bob.
“I’ve done lots of darting in Africa: rhino, elephant and several
kinds of antelope, so that should be no problem,” I replied. “However,
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there is a bit of an issue about your choice of drug. I’m not sure that
Anectine is the best drug these days, and I think I can offer you a
better alternative. I can get some modern drugs that have an antidote.
Moreover, I can get them for free and can come and help you with the
work, as it fits my job description exactly.”
“I’ve looked at the literature and have discovered that not many
people are using Sux anymore. But we can’t legally get our hands on
M99. I know some biologists are using it, but it’s a narcotic and they’re
not licensed for it. Anyway, I thought we’d try something that is at
least legal,” Bob replied, leaning forward. “But I know Anectine isn’t
ideal, either. If you have something better, and free, I’m interested.”
Bob was skeptical about Anectine because he had read what little
literature there was at the time on moose capture, and most of the
articles from the 1960s mentioned Anectine: merely a paralyzing
agent that has no effect at all on an animal’s ability to sense what is
happening to it, which is a major animal-welfare issue. By that time,
Anectine was no longer in use in Africa because modern morphinelike drugs called opioids—like M99 and the Fentanyl that I had been
using for six years—were much safer and also ensured the patient
was unaware of anything that happened after the drugs took effect.
As well, when using an opioid for animal capture the duration of
immobilization could be readily controlled, as opioids have effective
antidotes that can be administered when the researcher or clinician
is ready to usher the patient back to consciousness. Moreover, these
drugs can be topped up if the animal shows signs of waking up at
an inopportune moment, which certainly cannot be safely done with
Anectine. Animals dosed with Anectine are also likely to go from paralyzed to fully awake in seconds, which would create an interesting
situation for a researcher dealing with a beast the size of a moose, not
to mention a grizzly bear (a species on which Anectine had been used
for a while at that time).
“Why don’t we head upstairs for a coffee and chat some more?” I
suggested.
“Don’t have time right now,” Bob said, standing and stretching his
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right leg, “but if you can dig into things a bit and get back to me, I’d
like to pursue this.”
We exchanged telephone numbers and he headed out the door to
his truck.
I was electrified. I had been burning a lot of hours studying for
the board exams that I needed to pass in order be licensed to practice
veterinary medicine in Saskatchewan, doing little else than covering
my zoo duties every day and hitting the books. Although there were
only three weeks to go before the tests, I decided that a diversion was
a must: my brain seemed to be frying with facts.
My first stop was the well-stocked college library to get myself
up to speed and search for scientific articles about moose capture.
There were a couple from the ’60s that described the use of paralyzing
agents, and one from 1970 that seemed to document the first time
M99—which Bob had referred to and was the drug I had used in my
first white-tailed deer case—had been employed. There was not much
else, but I did find one important thing. I confirmed my suspicions
that Anectine had a very narrow safety margin in moose and furthermore, its effective dose at some times of year was more than its lethal
dose at others. Quite why this was so was not clear, but it probably
had something to do with the seasonal changes in body condition
that occur in many animals living in northern climes. Adding this
new piece of information to the animal welfare concerns I already
had about the drug ruled Anectine out completely in my book.
My next step was to try and find out if any Canadian wildlife
vets were working on a similar kind of field project and call them. I
already knew that we had a very strong team working in pathology,
parasitology, and epidemiology at the college, as we had started to
meet once a week in a sort of informal “Wildlife Group.” However,
there did not seem to be any vets in Canada who had experience with
moose capture.
Early next morning, I called Dr. Richard Maarsboom of Janssen
Pharmaceuticals in Belgium. He had already helped me so much
with the opioid Fentanyl that I had used for six years in Kenya, on
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everything from rhinos to the tiny dik-dik and on those elephants in
Rwanda. I figured that it was something I could try on some Canadian
animals, and here was the opportunity. He was keen to help by supplying the drugs gratis, and he pointed me to the regulatory authorities
in Canada with whom I would have to deal for import permits.
After the call to Belgium, I dialled Ottawa to speak to a Dr.
Campbell of the national drug authority. His thick west of Scotland
brogue put me at ease.
“Good morning, Dr. Campbell. My name is Jerry Haigh, but you
don’t know me from a bar of soap. I’m calling from the Western
College in Saskatoon, but I’m a Glasgow grad. It sounds like you’re a
Glasgow man, yourself. Did you graduate there?”
“Aye, 1945, but I’ve been in Canada a long while,” he said.
“I’ve recently arrived from Kenya, and I’m hoping to get hold of
some Fentanyl for moose research.”
He was at once helpful, asked me how much I needed, and told me
which forms to fill out. I had already calculated doses for twenty animals, with a fudge factor to spare in case of dart misses or some other
unforeseen thing. The doses were based upon African beasts familiar
to me and similar in size to moose, such as eland or buffalo.
“Two grams should be enough,” I said.
“That shouldnae be a problem. Just send me the paperwork. We
should have no trouble getting it in from Belgium.”
At this point, satisfied that I’d done the proper groundwork, I
called Bob, and we began to plan for the trip.
“I’ve booked a helicopter for the second week of December. Can
you get up to Bainbridge Lodge on the 6th or 7th?” he asked.
“How do I get there?”
“Head to Prince Albert, cross the North Saskatchewan River, turn
right to Nipawin and keep going on Highway 55 on the gravel to the
T junction with Highway 9. The lodge is right there. I’ll book a room
for you. It’ll take you about five hours.”
So, six weeks later, on a crisp December morning, with a poached
eggs and bacon breakfast inside me, I listened to the CBC Radio
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weather reporter tell me that it was –18°C as I backed carefully out
of our slippery driveway and headed out of town, north toward the
Saskatchewan River Delta and my first wildlife research experience in
Canada.
I passed snow-covered fields and drove through a series of small
towns, each with at least one tall wooden granary towering above
the landscape. I crossed the bridge over the partly frozen North
Saskatchewan River, a wide sheet of ice disappearing to my right
round a long bend, and turned east. More towns, more snowfields,
and then, four hours after my departure, I found myself entering unfamiliar territory. I was driving the clinic’s big, old, mustard-coloured
Chevrolet Impala through a boreal forest mix of tall, straight, silvertrunked aspen devoid of any greenery and spruce trees, whose dark
green branches were festooned with snow. The Porcupine Hills rose
to my right, and I caught occasional glimpses through the gaps in the
trees on my left of a wide flat area that looked like prairie. The road
was obviously heavily used, the snow packed hard into the gravel and
deep in the ditches where ploughs had thrown it. Several big trucks
stacked with logs came at me, barely giving me enough room to pass
without ending up in the ditch.
The “prairie” I was seeing snippets of was anything but. From the
maps I had obtained I realized that I was passing along the southern
edge of the Saskatchewan River Delta that straddles the Saskatchewan–
Manitoba border. At 10,000 square kilometres, it is the largest of only
five inland river deltas in North America. When we flew over large
parts of it in the next week, I saw that it was a network of frozen
waterways and small lakes, interposed with mile after mile of bush
and trees.
At the time, we called the delta the Cumberland Delta, and so do
most people to this day. However, it is more correctly named for the
Saskatchewan River. Indeed all river deltas are everywhere named for
the river that supplies them, as in Okavango, Mackenzie, and so on. I
suppose “Cumberland” comes from the community of Cumberland
House, which lies at the northern edge of the Saskatchewan River Delta.
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This community was an important trading post in the early days of the
Hudson’s Bay Company and was founded in 1774 by Samuel Hearne.
At Bainbridge lodge I met with the rest of the crew: Wayne Runge,
a tough-looking, blond, solidly built biologist with the department,
who was based in Prince Albert, and Terry Roc, a colleague and friend
of Bob’s, slimmer than Wayne, dark-haired, and about my height
at 1.82 metres. I also met the vital link to our entire operation, Cliff
Thompson, the slightly stooped helicopter pilot, whose green and
white Bell Jet Ranger was parked about fifty metres from the buildings.
I climbed up the five steps that led to a short deck attached to a
trailer, and in there I met the hosts and owners of the lodge, Janet and
Cliff Carter. It was Janet who asked what I’d like for dinner, saying, in
the same breath, “I’ve just come from making a big load of pasta. I’ve
got a tomato and meat sauce to go with. How does that sound?”
Taking the hint, I said, “I’ll look forward to it, but I’d love a cup of
tea. Where can I put my stuff while the water is boiling?”
I have a thing about tea. The water must be boiling when added
to the leaves or bag, and I prefer that the mug or pot be pre-warmed.
The hot water that comes out of coffee machines just doesn’t cut it.
My family have heard this mantra so many times—especially in the
U.S. where the hot brown water that passes for tea usually tastes as if it
has come out of a roadside ditch—that they simply roll up their eyes
or look embarrassed when I start on my little rant.
Cliff showed me to another trailer, and I dumped my bags, drug
box, and dart gun. Then it was back to the dining room and what
turned out to be a really excellent meal, the first of many over the next
several trips to Bainbridge in the ensuing years.
The first thing we did in the morning was exchange safety protocols. After my little speech and demonstration, Cliff spent a few
minutes telling us where not to walk around helicopters, with special
reference to the spinning tail.
I turned to Cliff and said, “I need some help with the darting—our
success is going to be 80 per cent or more based on your skill. Have
you done this kind of work before?”
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Cow moose and calf running beneath the helicopter.
jerry haigh

“No, but I’ve flown plenty of surveys. What have you got in mind?”
“I’m sure it’s straightforward, but I’ve found that if you, as pilot,
can get me slightly behind and above the animal, about thirty or forty
feet away from him, I can get a shot away into his rump. The key is that
for a few seconds we need to be moving at exactly the same speed as
him. That thing,” I pointed to the gun that was leaning in the corner,
“is not very accurate and has a pretty low muzzle velocity, so even at
close range I can easily miss if we are overtaking or falling back.”
“Shouldn’t be a problem, but we’ll do a couple of dry runs if you
like.”
“Let’s see how things work out,” I said.
We all packed into the helicopter and donned our headsets. Bob
was in front next to Cliff, and Terry, Wayne, and I—not to mention all
the drugs—were on the back seat.
It took me some time to work out whether I should wear the
headset over my toque, or vice-versa. Wool headgear had not been
required in Kenya, but here the temperature was well below freezing,
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The white vulval patch on this female moose is clearly visible.
gerhard stuewe

and I knew that when it came to darting my head would be halfway
out of the window, with the wind from both our forward motion and
the downdraft of the helicopter blades exaggerating everything many
fold. I figured it would be like doing a hundred on an open motorcycle through an Arctic blizzard. Eventually, the wool stayed close to
my bald head and the headphone clip rode on top of it.
It took us little time to find our first moose; the delta had the
highest concentration of them anywhere in the province—something
over two animals per square kilometre at the time.
“It’s a bull,” said Bob.
“But it hasn’t got any antlers,” I said, puzzled. “Surely they would
be still attached, at least until March or so.”
“No, mature bulls usually shed in early December, not like other
deer. The key thing to look for is the white vulval patch under the tail.
Only females have that,” he replied.
“We’re too heavy to do a dart run with this many people on board,
so I’ll just drop Terry and Wayne off by that beaver lodge,” said Cliff
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over the intercom. “That’ll give Jerry more room to move back there.
Then, we’ll go and see how things are.”
As it turned out we did not need a dry run. The bull had not gone
far and was standing in tall willows not two hundred metres away
from where he had been when we first spotted him. In less than ninety
seconds, including the time that it took Cliff to herd the bull into a
clear spot, he had a dart in his left hip. Without any prompting from
me, Cliff took the machine up high, and we circled gently for a few
minutes. All the while I kept a close eye on the stopwatch that I used
for this kind of work. After six minutes the animal began to show signs
of drug effects. His gait changed to a sort of goose step, and he began
to circle rather aimlessly. At first this was encouraging, but when after
a further five minutes he was still at it, I became a bit worried.
“I’m beginning to think we may not have enough of a dose in
him,” I said. “If he hasn’t gone down on his own pretty soon, we may
have to intervene. If we can be ready to land near him in three or four
minutes, we may be able to get close enough to handle him. Either
that or I could top him up with another dart.”
I was basing this scenario on my experiences with African animals
and was pleased that I had brought some rope along. As luck would
have it, the bull moved over quite close to where Terry and Wayne
were standing. They had had a grandstand view of the whole thing
from the top of the beaver lodge. We put down on the same pond
where we had left them, and at this point the exercise took on the
look of a cross between a rodeo and a circus as we all tried to grab
the animal. Of course, trying to grab a moving bull moose—even one
that is drugged and has shed its antlers—when standing in thirty centimetres of snow and trying to avoid bushes that are taller than you
are, is bound to look pretty circus-like. Luckily no one had a movie
camera, and we were all too busy trying to work to laugh at ourselves.
Finally, an opportune moment arose. As the moose came past me
I reached up and slipped the noose I had made from the rope over his
head. It did not reach all the way around, and I could not reach up over
two metres, but it did catch and hold on his long nose. I called to the
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First moose capture, December 1975. The animal has been fitted a
collar. The project later gained the funds to use radio collars. Bob
Stewart (left), Wayne Runge (behind), Terry Roc (right).
jerry haigh

other team members, and pretty soon we had him hobbled and down.
If the moose had not been close to the beaver lodge I doubt we could
have caught him, as it took all four of us to get him under control.
Then the work began. Terry and Wayne began measuring his
body—length, chest circumference, leg length, and so on—and collecting hair samples. Bob, after a couple of anxious moments waiting
to hear how his first live moose up close and personal was faring,
went back to the helicopter and pulled out a fifteen-centimetre-wide,
brightly coloured collar, pale blue with yellow patches. He returned,
opened up his tool kit, and got out a hole punch and a box of stout
rivets and riveting gun.
I pulled my stethoscope from the outside pocket of my parka and
slipped the plastic earpieces into place. They were like icicles. Ever
since that moment I have had the good sense to keep my stethoscope
in an inner insulated pocket. With the business end of the instrument
on the moose’s chest, I listened for a while and monitored his heart
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and breathing, which seemed fine, although a bit faster than I might
have wished.
“How’s he doing?” asked Bob.
“Seems fine. Heart rate about eighty per minute, breathing already
slowing down to twenty per minute. I’d expect a slower heart rate in
an animal of this size, but I think that the rate is probably due to the
fact that we had to chase him. I’ll keep an eye on it. I’ll check it every
few minutes,” I said.
After I had collected a blood sample from the jugular vein and
put it inside my parka pocket, where it would not freeze in the –22°C
conditions, I stepped back to take a look at our first success (so far: he
had not yet woken).
Besides the very obvious collar, the bull had one strange thing
about him. Parts of his shoulders and neck were almost completely
bald. We looked more closely at him and discovered a mass of ticks
hidden right up against the skin adjacent to the bald patches. I did
not know then that the so-called “moose tick” or “winter tick” was
a problem every year for these big animals. In time, biologist Bill
Samuel from the University of Alberta would work out, with his
graduate students, the life cycle of this pest and show that it has the
potential to kill moose late in the winter, particularly if the temperatures get really cold. Moose can die when, in response to the irritation
caused by hundreds, sometimes thousands, sometimes many many
thousands of ticks, an animal rubs off the ten-centimetre hollow
hairs that protect it from the cold. When that happens the moose
simply cannot retain enough body heat to survive and enters a negative energy balance, eventually dying of what amounts to starvation.
Bill has made a movie of the so-called “ghost” moose that suffer from
this condition. They are white and ghostly because the only hairs
left over large parts of their bodies are the white remnant stubs of
the original, long black and dark-brown coat. Samuel has also published an informative book called White as a Ghost: Winter Ticks and
Moose. Most recently he linked up with National Geographic and
produced a short film that is available on You Tube (search Can Ticks

OMM_1.indb 42

22/02/12 5:08 PM


OF MOOSE AND MEN

Kill Moose?), which shows both the life cycle and the effects of the
ticks on a moose.
I have since learned from various sources that 100,000 of these
uninvited guests have been counted on a single moose and that they
were known as a major problem for moose over a hundred years ago
when Ernest Thompson Seton, the noted author, wildlife artist, and
co-founder of the Boy Scouts of America, viewed “winter ticks as a
greater ‘enemy’ of moose than were wolves, bears, and cougars.”
The most mind-boggling report of infestation by winter tick (the
species’ Sunday name is Dermacentor albipictus) came from Dwight
Welch, who was the senior author on a paper about the death of a
zoo reindeer from a heavy tick infestation. Dwight was one of Bill
Samuel’s graduate students, and when I went to track this report
down for more detail I got more than I bargained for.
In the article that appeared in the prestigious Journal of Wildlife
Diseases, Dwight and his co-authors state, “A total of 411,661 winter
ticks (25 ticks per square centimetre) were collected.” That is more or
less the same area as the fingernail on my pinkie! Of course most of the
ticks collected were the tiny nymphs, which, within two weeks of arrival
on the reindeer, would have changed from the pinhead-sized larvae to
nymphs after they have sucked some blood. After another blood meal,
they develop into adults. It is the adult females that swell to a bluish
raisin-sized bag of blood, which most people cringe upon seeing.
It makes me almost begin to itch just thinking about them.
I asked Dwight for more details as I tried to envision someone
actually counting that many ticks and staying awake. Dwight put me
on to Chris Wilke, who was working as technician for Bill Samuel at
the time and is the man who actually did the count.
This is part of what Chris wrote to me: “Yes, I do remember this
animal well. It’s hard to forget something so extraordinary. . . . For
good or bad (I’m not sure which), I did a complete count on this
animal. While sectioning the hide I remember seeing a lot of adult
ticks on the pm [postmortem] room floor, which I thought was
unusual until I started to look closer at the hide and the floor around
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Moose with extensive hair loss due to winter tick.
The animal is severely debilitated.
bill samuel

me. There were literally thousands of ticks (of all life stages) still on
the pm room floor after sectioning. These ticks did not get counted.”
Not surprisingly, the reindeer had died, almost certainly from of
being bled out by voracious ticks. But it turns out that no full necropsy was conducted, so the actual cause of death is unknown. I think
I would just about keel over if I had twenty-five ticks on every square
centimetre of my body. Every square centimetre.
Chris wrote further about my speculation on the ability to stay
awake while counting ticks: “As for the staying awake comment, I
really didn’t have a problem with that as the numbers were so mindboggling, I found it hard to sleep and I was quite anxious to get a final
tally. . . . There were lots of all-nighters doing that project. For that I
relied on everybody’s standard—strong coffee.”
But back to 1975. While the bald areas on the moose were interesting, we had a job to do. Bob and the others finished up the
measuring, and I checked the vital signs again. All seemed well.
“If we’re all done, I’ll give him the antidote,” I said. I was hoping
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that its effects on the moose would be as spectacular and immediate
as they were on African animals, but I did not let the others know
because I wanted to surprise them.
After I had injected the antidote into the vein on his foreleg we
stood back a few metres while the moose lay upright. After about
twenty seconds his ears twitched, his near eye opened as if a light
switch had been flicked, and five seconds later he jumped to his feet
and disappeared at a fast trot into the tall thicket of alder bush. In
retrospect, we were probably not standing far enough away from him.
If he had come toward us, we would not have had time to get out of
the way. Indeed, two years later, when I was using my Super 8 camera
to catch some memories for posterity, a cow moose got up and came
straight for me. I was just able to dive away, but she ran right over the
tripod and completely wrecked it. The camera survived.
“Wow! That was pretty smooth,” said Wayne. “It’s a good thing
you’ve done this sort of thing before. I don’t think we would have
caught him without that rope.”
“You’re right,” I replied. “I think we need to up the dose a tad,
maybe by 20 per cent or so. That recovery is impressive, isn’t it?”
Bob had booked us into the lodge for ten days, but with the dense
population of moose, and the success of the drug combination (especially after upping the dose), we used up all twelve of the collars, each
one marked with a different pattern,by the fifth day. There was no
point in sticking around, although we did use two hours of the last
morning to fly out, sans darts, and check for collared animals. The
seven that we found all seemed fine. As we were not using radio collars at this stage we had not expected to find all of them, but Bob was
pleased to see that the pale blue and yellow of the bands around their
necks showed up clearly against the dark hair, the white snow, and the
leafless brush.
“We are planning to do some more in February,” said Bob. “I hope
to have some radio collars by then. Can you get some more drugs?”
“I’ve still got to do some Christmas shopping at home,” I replied.
“I’ll put that on my list.”
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I hoped to call Ottawa on the Monday after my return, but I had to
deal with something of a crisis that day, so it was on the Tuesday after
that first successful moose collaring exercise that I called.
“David Campbell here” was the greeting when I finally got past the
switchboard operator.
“Dr. Campbell, Jerry Haigh again. I’d like to get hold of some
more Fentanyl.”
“What? You’ve only just had some, a month ago. How can you
have used that much? I thought you had at least a year’s supply.”
“It was only two grams, and each animal needs about one hundred
milligrams, so that’s only twenty animals at best. We got twelve, and
we have another capture session coming up in February.”
“How can you use one hundred milligrams per animal? That’s a
huge dose. I thought they only needed a couple, at the most,” he said.
“Well, they do weigh upwards of four hundred kilos.”
“Remind me what beast this is.”
“We are studying moose in northeastern Saskatchewan, putting
collars on and looking at diseases and so on.”
I could almost sense a light going on at the other end of the line.
He chuckled.
“I misunderstood. When you said moose I was thinking of the
daft cliché about the Scots accent, you know the one: ‘There’s a moose
loose aboot this hoose.’ I suppose it goes back to the famous Robbie
Burns poem, you know, ‘To a Mouse.’ As in ‘Wee, sleekit, cow’rin,
tim’rous beastie.’”
His Glasgow background, his knowing that I came from the same
place (although I lack the accent), and the unusual request had led
him astray.
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