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animals introduced in the second quarter of the eighteenth century 

J by Andrew LeMercier and of nume~ous other animals sent to the Island 

·:; i n c e that t i me to 11 imp r· ov e u the br· e e d ( Ch r· i s t i e 1 9:30) , Human 

residenc? on the Sable Island has been continuous since 1803 and 

fr·om that t-ime up to the middle of the tvJent i eth centur·y the hor··:=.e-=:. 

have served as riding and draught animals and as a profitable 

e>:: port. The diaries of the superintendents of the Island~s Humane 

E·::.tat~l i shment in the Public Ar·ch i ve-:=. of No1-.Ja Scot r·a contain numer·ou:. 

references to the size of the herd in historic times and most are 

between 200 and 400 animals. But these population estimates are few 

and of varying ·accuracy, and it is not possible to determine from 

J the ·~.e l i m i t e d data to what -er x tent t 1'"1 -er f l u c tu .:t t i on-:. i n numb~? r· :. V,l€' r· e 

] 
na tur·a l or· as a r·esu 1 t of periodic exports of hors.-er·:.. 

Since 1'?60 fairly frequent and mor·e r·-erli.able es.timates of hor·se 

] ,, 

numbers have been made by A.W. Mansfield (1967), D.A. Welch (1975) 

.and -~.irrce 1'77C., b::..- the Can.adian l,Jildlife Ser\Jice. Loc~~ (1'7':31) 

call ected the·.:.e count·:. .and .these ar·e the horse popul.at ion es.t ]mates. 

used in Figures 1 and 2. The open circle in these figures 

signifying a May 1965 population on these figures is an estimate~ 

not an actual count. In May of that year a team of geologists from 

Dalhousie University was on the Island and they reported 

.] encountering more than 70 dead horses in the course of their travels 

(F. Androschuck, pers. comm.). The>' .ar·e un l i ke 1 >' to ha1)e found a-.11 

estimate, that ·about 80 of the 218 horses counted by Mansfield in 

February 1965 died that spring~ approximately 140 would have 

1 I. 
survived the crash. Thus, in the two decades under consideraton, 



] 2 

during which time the herd has been undisturbed~ its size has varied 

] between 140 and 359 horses. 

The patter·n of popul-~tion ch.~nt;;~e ha..·;::. bo?en one of --·:.lot;.J gr·ov.Jth 

.;..nd crcca.·:.ion.:..J m.:dor· mortalitie·:::. or popuia.tion cr·a.she-:;. 

r] occur·r·ed in 1 '7\~.5, 1 '7'72 and 1 ·?::::o -~nd t·-1an·:.f i e l1j'. ·:; cen·:.uses. fr·om 1 '?.~.1 

to 1'7'6.5 show that-~ smaller·, but still ·:::.ub·:::.t.:..ntia.l die--off occur-red 

in 1 "?.:.3. 

in populations -of introduced large herbivores. Re~ndeer introduced 

to St. Paul and St. George Islands in the Pribiloffs (Scheffer, 

1951) and St. Matthew Island in the Behring Sea (Klein~ 1968) 

underwent rapid population growth and catastrophic crashes from 

which the populations didn't recover. But these were animals which 

sub:.isted pr·imari1y on extr·emely -~lovJ-~~r·oJNing lichens and once 

browse was exhausted the death of a majority of the herd was 

i ne v i tab I e . The Sable Island horse herd subsists on vegetation that 

annually dies and is renewed; a catastrophic crash of the type 

experienced by insular arctic reindeer populations is averted. 

Within the short period 1961 to 1980 1 for which we have 

accurate horse population data, there have been three major crashes: 

in 1'?.55~ 1972 and 1980, suggesting a r·egul.~r·it>' of population gr·OIJJth 

and crash with a period of seven or eight years. This a.pparent 

regularity further suggests a density dependent interaction of 

hor·se·::. with their for·age, but .:..n .3,·;:.-:;.urnption that thi-:;. i-:;. the Cd.u·::.e 

1 of the ob·::.er·~..;ed cr.3.·::.he·s c.3.n on 1 :;.-· be m.~.de if one i ·=· able to 

] 
demonstrate the absence of an extrinsic factor influencing the 

l,.,J i th the hope of identify i r11~ ·~uch a con tr·ol 1 i ng f.?..c tor·, I 

] 
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, examined weather records for Sable Island from 1960 to 1980 and 

~' extracted those measures which could be used as an assessment of the 

] severity of a winter. It was not, at first, expected that 

ex.~mi nat i orr of 1,;.~lue·~- of lMeather· phenomena a'-.Jer·-~9ed O'..Jer- B. l,• • .fhol e 

'J winter would show any strong correlation with the population 

J 
I.t ·=:.eemed likely that the cr·a.:.hes might be precipitated 

a few consecutive days of bad weather which would not show up in 

whole-winter averages. -Ho,; . .te'..Jer· ~ Fi gur·e·:. 1 -~.nd 2 ·:.hovJ th-~t ther·e is 

an interesting ·correspondence between the populati6n crashes and 

J some aspects of winter weather. ,-

.·~ 
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Welch (1975) su9gested that ''the final cau·;;e of death i·:. 

prot~abl >~ heat l·oss (h:;.~pother·mi a) in rnc~st hor··:.es. n He not2d that the 

horses were on a negative energy budget in winter and that any 

excessive heat loss~ particularly in late spring when their energy 

res.er~Jes are 1 east, can result in death. He suggested that rain 

followed by freezing temper.~tures ca.us.ed gr·eate·:.t rnbr·tal i ty. 

The correlation of mass mor·t.alitles with freezing pr·ecipit.~tion 

is not particularly good <Figure 1). The amount of freezing 

precipitation recorded on Sable Island in the winters of 1962 and 

1'?,::=.4 lAiere gr·e.~ter than in 1'?65, and higher· in thE< ;.~ear·-:. 197:::::, 1974 

and 1975 than in 1972 when there was a cr.:;.sh. There was no freE-zing 

prE<cipi tat ion recorded in the winter 

] Welch, of course, was only looking at the 1965 and 1972 crashes and 

from th i ·::. 1 im i ted per·:.pect i l,Je th·er·e 1joe·:. appear· to tn? the 

pos.sibilit::.~ of fr·eezing pr·ecipit~.tion h.~~}lng .~. r·o1e in pr·ecipit.~ting 

11 
population crashes. 

It IS instructive to examine the other factors contributing to 

heat loss- wind speed and mean temperature. Wind speeds averaged 
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h i gh er· i n 1 '?64 than i n 1 '7,:;,5; h i gh er i n 1 '7'70 than in 1 '?72; a.n 1j h i gh er· 

in 1 '7'78 th.a.n in 1 '7::::0. High wind speed alone obviously did not cause 

the cr·.;;-.sh. The ca·:.e is ~. i m i 1 .;;-.r· with mea.n VJ inter· tempe-r.~ tu re: the 

rne.3.n 1.,;.~1 ue·::. tor· the cr·.~·::.h year·-=· .3.r·e ·z.l i 1;~htl / bel ov..J nc1rmal, but the 

mean ,, . .Jinter· temper·ature in 1'7'75, .~ v.Jinter· of no e>::ceptionaJ hor·~.e 

mor·talit::-··, 1..• .. 1as. lo~;.Jer· than in the 1 .. • .. 1inter· of 1'?SO dur·ing which CII.Jer· 

200 hor·:.e:. died. Taken together, the greater than average wind 

] 
speeds and the cooler temperatures of the crash ye~rs 1'7'65~ 1972 and 

] ·:. t res·: .• HoJ..>Jever·~ the cornbinatior1s. of high J;.,~ind ·=-peed:. and lOI.J..i 

temperatures in the winters of 1970 and 1978 appear to have been 

1 
.~ about as bad as in the winters of the crash years, yet in 1970 and 

1978 there was no population crash. Th.~t ther·m.:r.l ·=.tr·e·3·3 a.lone is 

not responsible for precipitating these crashes is demonstrated by 

the fact th.~t they occur in late tv1ar·ch .~nd April- .~fter the period 

of highest winds and lowest temperatures. These horses are 

obviously quite .~ble to withstand the r·igour·~. of life outdoor .. :::. in a·:. 

r· e l .~ t i I . .J e 1 y m i J d .~ c 1 i rna t e as :3ab 1 e Is 1 and,..·=-. 

l.;.,!hen :.nov.Jfall records are e>~ami ned (Figure 2), cor·re1 a.t ions 

\·'~'ith pc,pulation cr·ashes ar-e immediate];' appar·ent. Three measures of 

snowfa 11 tA.tere used: the numbers of days on which snowfall exceeded 

from r1arch to f1a;·. 

Wel.ch <1'7'75) has pointed out that the horses are on a negative 

energy budget over winter after achieving maximal heat levels by 

December·. Maintaining body temperature against the high rate of 

heat loss in winter demands an expenditure of energy greater than 

that which can be obtained grazing in the short winter days on the 
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] 
poor· qual i 1 ty for<;~.ge -S\~).ai l.:~.bl e .~t th.~t time 

efficiently~ it:. rate of 

J 2ner·g:y· a·:.·:.irni 1-~t ion i ·:. r·educed ·: .. t i 11 further -~nd it·:; ener·r;;~y r·e-:.er 1.)e·:. 

may become exhausted before spring when grazing on new plant growth 

,.] -3-llov..J·:. th2 re·:;umption c1f a positl 1.;e energ/ bud~;~et . .:r.nd repleni-shment 

of energy reserves. 

J hot•.le•)er, as direct -~sit first -o.ppe.~r·s on examina.tion of Fi·~ure 2. 

In 1971 the \JJiriter·'·s :.rJCliAif . .:r.ll I.JJas ·:.imi lar to that in 1'?80~ but a 

] ,, er· ash v.Jas prec i pi t . .:r.ted in 1 '7:30 . .:r.nd not in 1 '?71. The mean l;.J inter· 

J 
wind speeds and temperatures were similar in both years and less 

freezing precip-itation was recorded in the crash year- 1980. The 

important difference between these years was the size of the horse 

population. At the beginning of winter 1971 there were 267 horses; 

in 1980 there were 359. 

It has been calculated (Welch 1975) that a herd of 300 horses 

would consume only 13% of Sable Island~s forage production. This 

doesn't mean that the Island could support almost eight times as 

many horses. If production could be harvested with 100% efficiency 

and if the forage did not deteriorate after the growing season, then 

] ,, 
2,400 horses could just about be maintained. Howe~)er, the food 

1.)a 1 ue of forage drops drastically after the growing season and the 

amount . .:r.vailable f(Jr· grazing is gre.~tl/ reduced b/ tr-ampling. Such 

trampled forage cannot be cropped as effectively as standing grass. 

The amount of tr.3.mpl in~;~ increase·:. a.s popul-E~.t ion i ncr·e-3.se·=:. ,~.nd .E~.s. the 

se~son progresses the damage ls greatest just before the new grass 

.;.ppear··:. in April. At that time, when horses~ energy reserves are 

lowest, food becomes most difficult to gather. The impor·tance of 
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popul-~.tion ·:.ize i·::;. shov.Jn by the tact th.:tt in the three cr·a.-she·:. ·:.ince 

1961 the proportion of the herd which dies increases as the 

popu1ation ·:::.ize incr·e-~·:.e·: .• 

I had expected that snowfal in March and April would be most 

damagin~~, t:nJt Figur-e 2 ·::.hot_ ... _,·:. th-:tt -~- 1-:tr·ge 1-~te-r".Jinter ·;;nov..t-f.~ll i·:. 

not neces·;.ar·y to produce .:;.. pctpu1ation cr·a::.h. A l .. ;,rt~e snO'i·.lf-~.11 in 

January and February can so deplete energy reserves that animals are 

unable to ·:.ur·I.Jil,Je on the r-emaining lot.t.J-quality for-age until ·:.pr·in~~. 

Thus, for -pr·actica.l or pr·edicti\Je pur-pose·:. it-~-appear··:. that 

TI population size and total snowfall are the most important 

det~rminants of tJ..Iinter mortality. If the population is relatively 

Il low, an above average snowfall may not cause a crash (1971), but at 

higher popul.~tion le 1..Jels the .~mount of ·:::.nowf.~li needed to pr·oduce 

·~.ub::.t.~.nti.~l mor·talit::··· 1·:. r·educ-ed (l'?E:O). An examination Ctf r·ecor·~j·:;:. 

TI for the period 1961-1980 shows that as a rule of thumb a crash is 

li~~ely in any v.;inter if the sum of the number· of hor·se: .. 3-nd tv.Jice 

the tNi nter snov,1f.3.ll in centimetre·:. exceeds .-500. The horse 

] popul.~tion ' .... Jill be appr·erximatel>~ :300 goin9 into the tAJinter· of 

19:34-85 and if pa.st experience is valid, t.<Je might expect a 

population cr·.3.sh ir1 March c~r· Apr·il 19:35 if tr,e tNinter'·s :.nowf.~.l is. 

around 150 cm. The average annual snowfall on Sable Island is 139 

cm. 

}I t·1arrsfi€'1d''·:. (1967) censu:.e·:. in the e.~rl>' 1'7',50/s ·:.hoJ) .. l that a 

large number of horses died in the spring of 1963, yet not so many 

that we can think of the event as a population crash. In that 

]l 
1..v inter· ther-e wer-e only 226 horses on the island and the total 

But 93 of the 111 111 cm. cm fell fr·om r--1.3-r·ch to 

that year and one can only presume that this exceptional late winter 

] 
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stress prevented the less fit and fat animals from grazing 

effectively for a long enough time that their already reduced energy 

I 
' 

reserves were totally depleted and they succumbed. 

The popul-~.tion cr·a·:::.hes ha~Je ~~iven ri·se to much huma.nitarian 

·I concern and to di ·:.cu·:.·:.i on of the pc~ssi t~i 1 it::··· of man.~gi ng the her·1j to 

I 
prevent an uncontrolled increase in numbers and periodic mass 

mortality in bad VJinters .• An>'.. l i I..J i n 9 pop u 1 at i on can t~~: ma.n aged i n 

I -b> ... con trc,Jl i ng b i r· th or b;·· cc1n troll i ng death. I f , 

as has been done with the wild horse herds in the--~outhwestern 

J United States, birth were to be controlled by drug-induced reduction 

of the fert i 1 i ty of her·d stallions and tt"te grot.tth of the popul.~t ion 

I_;.Jere 1 irni ted to 200-250 hor·se·:., ther·e 1.1-JOUl d be a 1 ow v.Ji nter 

m or· t a. l i t y -~ t f i r ·::. t • However~ the proportion of old and sick horses 

in the herd would increase and in a hard winter a larger number of 

animals would die. Such a de 1 a;,ed popu 1 .~ t ion c:r·a·sh '"'OU 1 d 1 i ke 1 / 

reduce the population to less than 100. 

If, a·s a rnana.9emen t procedure, it V.Ja·:. decided to a 11 OJ.."t 

:J unlimited r·epr·c~duction, the con·:.equence i·s the neces.si t>-' of 

control 1 i fJl;i mort.~ 1 it}'. This could be done humanely by assessing the 

I 
' 

condition of .;.n imal s in early LJJi nter and culling the old and sick, 

thos.e wh i c:h are 1 i ~;e);>· to die in a h.~r·d t.ti nter. There are the 

animals which would be removed by predators in a normal free-ranging 

large herbivore population. If thus managed the population were 

maintained at 200-250 animals, very few would suffer the ignoble 

death by starvation and exposure which is the lot of older horses 

and many pregnant mares in an unmanaged population. 

We have three choices: 

1 • leave the herd unmanaged 
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con trcd ferti 1 i ty 

:3. contr·ol mort.:r.1 i ty 

The disadvantage of the first is that humanitarian concerns are 

not answered and the population fluctuates widely and at its highest 

s.i,;~nificant damage to the hor·s.e·:.-~ habitat! 

terrain of Sable Island. 

o l d and d i ·:.ea Sf'rj horses but i n a herd \JJ i t h 1 i m i t e d · r· an ge ~ 1 i K e the 

population to .:s. ver>' low le'Jel i·:. incre.:...sed. 

ger1eotic IJ.:r.r·i.:s.bilit:/ in the Satde I·:sland herd and if pE'r·iodic 

f 1 u c tu at i on s .:r. 1 1 Ot4 n urn be r·-:. to c r a. sh to 1-) er· y 1 ov..1 n urn be r· s, t h i s. w i l 1 

be fur·ther and dam.:r.gi ngl y decr·e.:s.-:.ed. Or11Y the per·iodic intr-oduction 

of new stocK could avert this, but such introductions would destroy 

the genetic uniqueness of the herd. 

. . 
I ' 

monitor-in~;~ of the condition of indi 1Jidual hor·ses and difficult in 

that it invol~,.~es culling the 1.Julr,erab1e ones~ ha·s the o~.JerJNhelming 

I advantage that it will r·educe death by -:.tar·•Jation in badl,;..Jinter .. s and 

I 

I I "· 
IJ 
JJ 
IJ 
11 

I 

thus ansvJer· humani tar·] an concerns. Furthermore, b~-~ ensur·-in~;~ th-~t 

the integrit/ of tl-1e horse·.=." habitat and the genetic identit/ a.nd 

l.) ar i -~b i 1 1 t ::··· c1f t t"r e herd. 
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Figure 1. The size of the Sable Island Horse herd. between 

1960 and 1980 and four measures of winter severity 

in these years. 

a. The number of days between January and April 
in which the mean temperature was below 0°C. 

b. The number of days of freezing precipitation 
between January and April. 

c. The mean wind speed from January to April. 

d. The mean temperature from January to April. 

The vertical stripes indicate those years in which there was 

a horse population crash. The open circle indicates an 

estimate of the number of horses surviving the 1965 crash. 
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Figure 2. The size of the Sable Island Horse herd from 1960 

to 1980 and three measures of snowfalr-in those 

years. 

a. The number o£ days from January to May on 
which snowfall exceeded 10 cm. 

b. Total winter snowfall, measured from December 
the previous year to May. 

c. Late winter snowfall: from March to May. 

The vertical s~ripes indicate years in which there was a horse 

population crash. The open circle indicates an estimate of the 

number of horses surviving the 1965 crash. 


