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PR CiMINATY BATA
2 NOY Fom PLUNILISATION
[wrrHouT PRiIoR PERMIBSION

Titlet Caribou introduction - Cape Breton Highlande National
Park

Projeot Number: M2.l-4

Inveatigators: John P, Kelsall; personnel froo game &genocies
of Fova Sootia, and Newfoundland or &uebeo,
and from Cape Breton Highlands National Park

1, Obiegtivog:s The re-sstablishment of caribou in Cape Breton

llighlande National Park has been diecuesed for many years. The

latest delay was aaumed by a planned hydro development of the .
Nova Sootia Power Commieeion on the head-~watsrs of the Vireok Cove
Brook: The proposed dam would flood a large part of the best oceribou
range on the highlands. Inoluded would be range presently within
the Park, which would be alienated for the purpose. The status
of the projeot ie undeoided as of January 19, 1965, mooording to
the Chief Engineer of the Commission. The developwent ie probdably
feasible, but not deeirable in view of the dependanoe of the Ieland's
eoonoxy on ooal mining, which is used in the manufaoture of thermal
pover,

Even with reduoced ranges, caribou oould undoubtedly live
on the highlands with the development, They would only need protection
fror hunters and poaohers who might gain sooesa to the highlands
from oonatruotion roads. It would therefore eeem beet to plan for
an early introduwotion, and not to await a final deoieion. At the
earliest, it eeems possible that the animals oould be transferred

in the autumn of 196S5.
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2, Juatifioations American woodland caribou, Rapncifer iarandus
gaxibou (Gmelin) (Banfield, 1962) ranged Cape Breton Island,
eepeoially ite high inland portions, until about 1924, For some
two hundred years they were hunted intensively. Hunting, and
not environmental ohange, is believed to have oaused their
dieappearance.

Cape Breton llighlande Nationsl Park inoludes habitat
in whioh oaribou should rrosper. The condition 0f their highland
ranges eeems to have ohsmiged only for the better sinoe their
disappearance. There have been no exteneive forest {ires, food
supplise (in the form of frutiovse liohens and erioamceous plante)
are uniformly excellent, ‘and the area is proteoted againet damage
by humans. An introduoed stook would meet little oompetition from
other herbivores. Caribou were a natural part of Cape Breton
Highlands National Park‘'e endemic fauna. Their ro-eetablishment
would add aesthetic value, and could promote the perpetuation of

the epeoiss.

3. Baview of literaturs and related work: Amderson (1942),
Clarke (1942), and Cameron (1958), have written on the hietory of

oaribou on Cape Breton Island. The caribou herd protably disappeared
there by 1924, and more recent reports are questionable. hange
oonditione at that time were not reoorded, It may safely be assumed
that range defioienoy was not responeible for the deoline: wmarked
diminution of oaribou had been noted following 1900, and they were

80 eoarce during their last deoade that range, even if overbroweed,
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would no doubt have recovered. Clarke {1942) found rangee excellent
in 1942, and estimates that the highlands oo ld oarry 4,000 animale.
I exanined ranges at varisd pointe on the highlande in 1961 (Keleall,
1961) und found exoellent lichen growth.

There ie no evidence from the meteorological reoords for
Halifax and Sydney (e.g. Meteorological Branoh, 1964), which go baock
woll into the 1800'e, that extremea in temperature or preoipitation
might have reduced the oaribou population in the deoade beforuv their
dieappeurtnce. The Atlantio ooast ie eubjeat to great olimatio
variation. Thus on an 80 year average at Halifax, mean minimum
temperatures in Pebruary are 15.7%F, and the abeolute minimum
hae been -21%F.; mean enowfall hae baen 74.8 inohea and greateet
snowfall hae been :41.8 inchos. Loosl oonditione on the high
caribou range may differ oonsiderably from thoee of the neareet
meteorologioal recording stations, but, if oatastrophio olimatic
aonditione had ocourred, they would no doubt be indicated by the
available reoorde.

There have been other changes in the fauna of Caps Breton
Jeland. The eunstern timber wolfl (gnm.g m). preeumably the most
important natursl predator on oaribou, waes extirpated sbout 1850
(Cameron, 1958). The cougar (Falis conaglor) may have been present
to prey on oaribou on Cape BEreton Ieland at one time, and there are
oooasional reported eightinge of the speciee to the preeent (Wr:l.ght,
1959). Black bear (Uraua egericenug) and Canada Iymx (Lynx
ganadeneip) ere still present in Cape Breton, and both prey on

oaribou in Newfoundland (A.T, Bergerud, pers. oomm.). Lynx seemingly
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attaok only oalf caribou, and them often uneucoessfully.
The predators etill extant in the park might kill some oaribou,
but, once the spesoies was eetmblished, their effeots oould only
be benefioial.

Caribou and moose (Alges glcea) earlier oocexisted on
Cape Breton leland, and they disappeared at about the same time.
A western subspecies of mooee, (A. 2. andaraoni), wae introduced
in 1947 and 1948 (1,a. Keleall, 1948; Cameron, 1958) and the
population has thrived and increased (Keleall, 1961). There is
little oompetition between the two apeciem for food, partiouvlarly
in winter, for mooee are high browssrs and caribou are low grasers.
Yhite-tailed deer (Odoooilous Yirzinienua) became eetablished in
Nova Scotia in the last deoade of ths 19th oentury (Dodde and
Dartlett, 1961). The establishment of deer has been thought by
some to have oaused the disappearance of oaribou. Deer snd oaribou, however,
appurently coexisted in the New England States for centuries. Deer
did not reach Cape Breton leland until about 1916 (Benson, 1961), at a
time when the oaribou had almost dieappeared, and the firest deor did
not reech the highlands witil the last ocaribou were disappearing
(Andereon, 1942). Caribou, moose, and deer probably coexisted on
mainland Nova Sootin before the 15th century ( . . Erekine, perei
oomn.). Deer now invade the highland ocaribou ranges in summer but
their numbere there are small (i.p, Keleall, 1961). They appaer
to withdraw almoet entirely to the valley bottoms and ooastal areae
in wvinter, where they feed on browee plants (maple. bizeh, fir) of

no importanoe to ocaribou.
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Alaphoatrundulua (Phewmatronsviua) tonuie, the nematode

noe believed to be the oauee of "moose eioknees" in the Atlantio
Provinces {Anderson, 196%; Smith g% al., 1964), has been identified
in deer on Cape Preton Island (Smith, pers. oomz.). There is no
reason, however, to believe that the organism would endanger oaribou.
A related nematode has been identified as endemio in Newfoundland
oaribou (Peters et al., 19593 Choguette, pere. oomm.).

Statenente below ooncerning Newfoundland and Caspd oaribou
ere attributudble to Mr, AT, Bergerud, Direotor of ¥ildlife Menagement,
Department of Minee, Agriculture and Resources, unless other
referencee are oited. Mr. Bergerud's krowledge of those caribou
is unique, and I am grateful to him for useful disoussions of
proposed introduotion.

4. Lagarion and desoription of areat Cape Breton ilighlends National
Park oomprises 367.2 square miles and lies aoross the northwestern
end of Cape Breton Island. The Cape Breton highlandse ere an
elevated, and looally broken plateau of approximately 724 equere
miles, only about one-third of whioh are aotually in the Park.

The highlands within the Park appear to offer the best habitat

for oaribou. They include dry tundra with a heavy growth of
liohene and low eriocaceoue shrubs, ephagnum boge, sedge meadowe,
lake margine, spruce-liohen asgsooiationa, and ''tuokemoor" (the
stunted, denee, eterile epruoe thiokete so orharacterietio of many
perts of Newfoundland). All portione of the highlandes except the
tuokamoor, oonetitute exocellent caribou range. Elevation variee

fyom about 1,000 fest above sea level to over 1,700 feet. Re-eetabliehed
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caridou would not ocnfine their aotivitiea to the Park; they would
renge freely over highlands in the Park and in adjacent partas of
the FProvince,
5. lgthoda: It will be necesaaYy to oarry out the following
operatione!

a) establishment of axoloeure plots for range studies

b) introduction of oaribou

o) periodio appraisal of herd condition

Zixglosure plote
Exolosurs plots offer the most aopvanient method of
determining the relationship of the herd to the range as the herd
inoreasos. Six exolosure plote, each one-tenth of an aore in
size, would be suffioient to represent the plant aasooiations
important to oaribou on the highlands and higher alopes. 4 marked
but unfenced oontrol plot should bs eatablished in very eimilar
oover near eaoch fenood plot. A tenth aore sizs ie large enough
for both olipping and oontinuous produotion estimates. The plote
oan be eetablished from the Lske of lalands and Chetioamp Lakes
trail. The yublio do not have agcess to thie trail, whioh ie
wainly for fire proteotion, and the plots oould be placed out of
the sight of the fow passers~by, in any avent. Laet estimates
for erecting them are given below,
Zhe introdugtion
The introduotion of oaribou into Cape Breton Highlsnde

Rational Park oould be oarried sut in a number of different ways.

The al?ernatives are disousaed below,
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Tho number, sex and aze of the animala to be acquired
The number of oaribou to be introduced will be limited

by cost and supply. Ae @any ag poesible should be obtatfned,
A.T. Bergorud, Director of Wildlife Management in Newfoundland,
suggaests that 20 would be an acceptable minimum. Moet of the herd
should be adult females ao that the herd will show a rapid inorease.
Two or threc males per 10 femsles should be enough for breeding
tham, and euffioient to avoid the risk of losing all the malee by
aocoidental death or straying. Later introduotions might be neceesary
if the first proves unsiccessful .

Shoudd tho Antroduced animals be domeotic or x11d?
Advantages of wild etook

1, Sioplioity of the operations No holding pens,
keepers, and speoial diets would be needed. The twenty wild adults
required ocould be ocaptured, tranaported, and raleased within a week,

2. Seleotion for high quality and pregnant animals ocould
be practised.

3. Wild adults might have a better ohance of survival
than hand reared oalves. In Xewfoundland, mortality smong wild
adults during capturing, traneperting, releasing, and through the
first winter following release, has been negligible even when the
animale have been roughly treated.

Sbsmivantagees of wild stook
1, Wild adulte ¢arry parassites, and not all oan be

eliminated without danger to the host.
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2. Wild adulta might stray from the area of releaee.
Twenty-four caribou traneported (roo Newfoundland and released
in Maine over & year ago have apparently all strayed, eome for
upward of 90 miles, at the time of writing (DPunn, 1965). Some
of those transplanted within Newfoundland have strayed, and some
have not.

Advantagee of domestio stook

l. Calvee can be reared free of paraeites.

2, In Newfoundland, experience has shown that hand-reared
calvee are ooneistently moro sedentary than wild stook, and that,
when traneplanted, thay ere much lezs likoly to stray away. llowever,
when released with wild etook, handereared calvee have etrayed with
the wild animale in both Newfoundland and Maine.

Disadvantages of domestie stook

1. Handerearing is expensive.

2. The establishnent of the herd would take longer, for
the hand-reared calvee would not attain full reproduotive potential
for two years.

3. lHend-reared bulls have been found in Newfoundland
to beoome dangerous when mature., Rutting dbulls that were reared
by humans apparently view the latter as oompetitors. Mr. A.T. Bergerud
believes that this irait is retained dy euwocoessive generations.

Lk, At leoast ten per cent mortality muet be expected
between oapturing and releese (4.T. Bergerud, pers. oomm.) if hand-
rearing ie practieed for & year. The yearlingawould be emaller,
and trerefors lese able to cope with their enviromment than wild

adulta.
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Songluaion
The aain advantages of hand-rearing oalvee for a year

are obviously the opportunity that would be afforded of rearing

parasite-free stock, and the more sedentary nature of hand.reared

anizels. In all other respeots wild stook would %4 preferable.
Mers ahould the atoak to be intruduged be seoured?

It seemg axiomatioc that the introduced animals should
be a8 like thas extinot animals of Cape Breton Highlanda National
Park as poesible. Aocoording to & recent revision (Banfiold. 1962).
the oaribou of Caps DBreton Island were eastexn woodland oaribou
(Rangifer terandus carilou (Gmelin)), and the extant populations
that moat olosely reeemble the island one are, in order, those of
the mountains of Gasp§, the north shore of the Gulf of St. Lawrence,
and Newfoundland, Unfortunately, the three populations muet be
vanked in the opposite order in availabdility. It will be neceseary
to deoide whether the diffioulty ol obtaining atook moet similar
to the extinct population ia outweighed by the value to the Park
of having the best subetitute that oan be obtained.

Wild caribou are now captured in Newfowuwndland routinely,
and eowe have been transported ooneiderable dietances, with negligibdle
losges, The Provinoe of Newfoundland oan provide amrribou and can
traneaport them to Cape Breton Island, The ease of obtaining oaribou
in Newfoundland meane that the required numbere of bulls snd oows
oould be sesleoted, and physioally superior animals oould be chosen.

Finally, Newfoundland ocaribou are cloreat to the desirsd release

point,
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The oharsoterietios of the oaridou of Quebeo are poorly
lmown in ocomparison to those of the Newfoundland animale. Quebeo
biologiste have not captured them in quantity to date. It ehould
be noted, however, that the introduotion of ocaridbou from the Caaps
Peninsula might prove important to the survival of the rare deme
whioh occure there, arnd there iz no reason to believe that the
teohniques developed in Newfoundlsnd would not be applioable in
Caspd or on the North Shore.

There sesme to be 1little other evidence bearing on the
oonparative merits fur introduotion of the tiiree etooks. Tho
habitets differ 1ittle in eseentials, The Cape Breton highlande
are very eimilar in latitude, altitude, climatio conditione, and
basio vegetation present, to the inland rangee of eouthern
Newfoundland. Muoh the same may be eaid of Caspd, although the
ranges 80 higher there than those of Cape Breton Ieland (2,000 to over
4,000 feet as compared to 1,000 to 1,700 feet), Climatio faotors
are diffioult to ocowmpare in an absonoce of reocords from the areas
ranged, or potentislly to be ranged, by the oaribou. TWeather mapa
(e.8. Geographioal Branch, 1957) show Cape Breton Island snowfalls
avereging undsr 100 inches annually, and averages f{rom about 100
inohes upward to nearly 150 inches at the other loocations. The
Cape Breton leland climate ie probadly close to that in the eouthern
portions of Newfoundland. The olimatee elasewhers might be hareher,
with lower temperatures and nore enow, '

The oaribou of the three areas differ little in behaviour.

Guu.p{ oaribou are strongly altitudinal in their measonal movements,
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ranging between the high, isolated, treelese wountain tops, snd
the forested mountain elopes and vslleye. It might be disadvantageous
to them if they practissd similar movements in Cape Breton liighlande
National Park, There the highlands, rather than the slopes and
valleys, oonstitute the major portion of the range., At the eame
time, nothing is knowm of the stizuli to whioh they thus respond.
Newfoundland caribou vary looslly in their eseasonal
movements. Those of the Avalon Peninsule, for example, inhabit
an aras eimilaxr to western Cape Breton Ielend in eize, shaps,
latitude, and expoeure, and oonfine their aotivities to esn area
oorresponding to the Park highlends. Unfortunately, no sffioient
methods for oapturing enimale on thes Avalon Peninsula have been
developaed. fThe herd ie emall and the arva is topographioally
unfavourabls for oapturing. Most Newfoundlend oaribou are relatively
sodentary, though Bergerud (1959) divides them into migratory and
non.migratory herde. The diatancees Llravelled batween summer and
winter rangse are generally less than 100 miles, and movemente
are not strongly altitudinal in nature. In gensral oaribou renges
in Newfoundland tend to be inland from the coast at higher altitudes.
1 have besn unable to obtain reliabls information on the
seasonal movemente of thes oaribou that originally inhabited the
Cape Breton highlands. They may have remained on the highlands
and upper slopes, desosnding rarely or never to the coast. I
belisve that the highlands, with their hsterogeneous vegetative

cover, would provide suitabls caribou habitat for all ssasonas.
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Sapturing and transporting garibou

Caridbou may best be captured when new~born oalves, or,
if adult, when thsy are swimming, Some caribou have been taken
in the east by methode suoh as drugging f{rom heliooptere and
corraling.

Calvee and wild adult caribou heve been transported
in Newfoundland by air and ground vehiole. The animals stand up
well to ground transportation. Cratsd, they will maintain oondition
for at leest four days., Only if animele wers drought from distant
plsceo suoh as the North Shore of the Gulf of St. Lawrenoce might
air transport he desirable. Animales oould be released directly
from truoks on or near the highlands,

Zle question of paragiteg

A.T. Bergarud (pers. comz.) eatimates that 7% of Newfoundland
caribou have lungworm, 100X have nose bots, and nearly 1007 (uoopt
ths Avalon Penineula herd) have warbles. Several other parusites
have bean reported (e.g@. Peters and King, 1959).

Parasitologiats consul ted, including Dr. L.P.E. ChoQuette
of the Canadian Wildlife Service amd Dr, H«.J. Swith of the Veterinaxry
Reaearch Laboratory in Saokville, have been unable to say what
effect the parasitee that might be introduced into Cape Breton
Island with Newfoundland oa®ibou might hava on the local domestic
etook and ths indigenoua mammsl populations. Bot flies, and probably
warbles, are found already in deer and domeatic oattle on Cape
Braton Ieland. Lungworme are periodically eruptive in cattle there,

and, 1t would surpriae me if they were not present in Cape Bweton
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deer and moose. Smith (pers. camme) h2g found a lungvorm,
Fuelleris earillerie, in caribou from Newfoundland Lept at the
Shubanacadie Game Farw in Wova Scotia, and in aeattle. Ko atudies
have beon made of parasites of the Casm; and Yorth Shorv oarihou
bull,

Although organo-phosphato inssoticides can b ueed
againat fly larvee, there is no way to be certein of ~1dding wild,
adult cartbou of all of thoir parusites axoept, perhaps, through
long periods of treatment in moletion. Such treatment would saeem
to be impraoticudle. The only way to ensure that adult oaribou
nro paragite~{raa would be to6 obtain new-dborn calves and to rear
them eway from other onimals.

Ridding introduocaed caribcu of their normal peraeites would
be neoeesary oaly if the pareaites menaoce the heanlth of humans or
other animale in the new enviramment,

Wide publicity given to a release of caribou would help
to eneure the interest and oo-operstion of the rublio, and might
help to provent tho ehooting of earibou in mistake for deer ehould
they etray from the Park. In Newfoundland, oerivou reoloasse are
eooatines attended by several thoueand opectatorn, who are given
8 ooneoxvation oration by o blologist. The animals are relaessod
ir full view of evaryone., 3Similer arrancemente in the Park ocould
do no haro, and might 4o eome good.

Periodic Jopradeal

¥hat follow-up studies are required? Introduoed caribou

ehould be followed by oheeoks from the aip, a‘nd frou the ground
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where praotioabls, eeveral times por year to determine their euooese
in adapting to their new environment. Such sorutiny would he &
long term projest, Pointy for determinetion would be the eeasonsl
whereabouts of the animals, survival retes, and annual reproduotive
eucoese. Protlema (excessive straying, poor reproduction, exoeeeive
nortality frow any oause) would have to be dealt witb when and if
thay emerged.

It ie further recommendod thet adult wild oaribou be used
for an initial introduction, rather than hand-reared yearlinge.
The Newfoundloand Department ehould te asked to assist a veterinariamn,
under oontract to the Servioce, in eliminating, as far as possibdls,
the paresites harboured by the capturod ocaribou, before the animalg
are brought to the mainland, Zxperte frow the Canadian Wildlife
Service and the federsl Department of Agrioul ture ehould be
oonsul ted to determine the treatment to be performed.
6. Haterials sand equinment required:

1) Penoing for exolosures (see eotimutes below for details).

2) Ineecoticides, vermicidos, vagoines, eto. as reccemmnded
by veterinarian.

3) Pood for the ouptives will be supplied by Newfoundland.

4) Animnle in exohange. I believe that the Newfoundland
Department of Mines, Agriculture and flesouroes wishes to
obtain, in exohange for the supply, capture end trangport
of oaribou, like servioes in comneotion with the introduction

of elk, buffalo, or some cothar park species, to Newfoundland,
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7. Esraonnel and go-overstion requingdt A sumer assistant or
oasual ladourer will be needed to help build exoloswre plots in

the eumser of 1965 or 1966. The gix excloeures oould probably
be built by a orew of four men in a week. The Park might be able
$0 supply the orew, A four-wheel-drive vehiole would be useful
for looating eites and erocting sxolosures.

On the arrival of the caribou, it might be neceeeary
to make use of park vehioles and pereonnel for help in traneporting
the animals, and perhapa also in controlling traffic and tho
sovements ol spectators. Park Vardens would, of course, be
oxpeoted to follow the progress of tho caribou aftar releaso, and

speoial patrols, twioe or more per year, would have to be made.

8. JDumation of the projeqtt If the projeot procesde as reocamsnded,
and if intre-Departmental arrengements are expedited, 20 wild adult

oaribou can be relessed om the Caye Ereton Highlands in Ootober or
November, 1965. LEither hand-reared oalf aaritou or wild sdulta
could be released in the sutuwm of 1966. Deponding on the success
of the first introduction, the project Zay or may not be terrdnated
econ after release date, with eurveillance being ocontinued by

Park ‘Yardens, and monitored by the Cansdian Yildlife Borvioe ss
time perwi tted.

9. fatimata of total goatt Most of the ocst of the proposed
introduotion would bde in the ¢xohange of ¢aridbou for other enimalg,
Exohange animale would cost us whatevar nan-hours and transport

is needed fdxr bLringing 20 ungulatee from “‘eetern Cansda to Newfoundland.
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The following estimetew exolude tho wages of & summer

agaigstant and other Departmental pereonnel.
l. Mecting to arrange exchange of animals = transportation

to aomo central location for & meeiing, end maintenanoe

while there « o « s o o s s o v o o o s ¢ o 8 0 00 ¢+ + s ¢ 500,00
2, Dour men for five daye to ereot six exolosure fenoos -

40 houre @ach ot 1450 ¢ v o o « ¢ ¢ 0 v s s 6 ¢ o « o « « ¢240,00
3. Cost of fencing for exloeuren

193 rods wire fencing ~ /10 wira, 48" high, 14 steys/rod

Bt 1a70 ¢ « « o 6 o 0o 0o s 0 s 00 s s s e 0 e e e e 032810

6 wire gates, 48" high at $12.00 o« o« o ¢ o s e ¢ o ¢ « « o o 72.00

102 posts, spruce, 4" x 4" x 12', treated againat rot,

3t 52600 o o ¢ ¢ ¢ o o 6 o s ¢ 60 5 68 000 s a9 620400

Conorete to seoure cormer poate, signs for plote,

akipping oostss 1is0ellaneocue hardware « ¢ s o « « a o » o 9150600 4 . o 754.10
4, Travel and maintenance for the investignor while engeged

with capturing, trangporting, and releaging caxtbom -

travel to and from Newfoundland ¢ « v s« o ¢ ¢ ¢ s 9 ¢ ¢ 0 0 50 0 ¢ o« « 300,00
5+ Contraot with veterinarian, eot. $100/day £or 2 days o o o o o o o o o o 200,00
6. Coat of drugs eto. required (eBte) o o o o o o ¢ s o ¢ 6 ¢ o0 060 s s o 150,00
Llug oost of exchange animale if the caribou ere obtained frouw

Newfoundland, 7The coet of caribou from Quedec hae not bHeem

determined.
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