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Craniological Investigations. 

Int roduct ion , with Expl an at ion of Measuremen ts. 

Th e  reindeer, Rangijer tarandus L i n . , i s  d i s  t i  n g u  i s h  e d b y  i t  s 
g r e  a t r a n  g e o f v a r  i a t i o n i n  r e s  p e c t of appearance, and by 

i ts great  power o f  adapta bi l i ty under  varying cond i t ions of  l i fe .  I t  varies 
in s ize, colour, shape o f  antlers, etc. And not  only are i ts outer characters 
very variable, but also the size and shape of, for instance, the d ifferent 
parts of  the cran ium .  Thus R. tarandus i s  considerably more var iable 
than Alces alces, C.  elaphus, and other species belonging to the 
Cervidae. 

The marked variations in  the reindeer have resulted in Linne's 
o ld species o f  1 758, Rangijer tarandus, having been d ivided by severaI 
subsequent authors into numerous sub-species .  The American Caribou 
i n  particular, has  been grouped in to a considerab le  number  of  sub
species, or  even in to severaI species .  As a rule, the d ifferent "races" and 
"species" are establ ished pr inc ipa l ly on  the bas is  of  e x  t e r  n a I eharac
ters, sueh as eolour, shape of the ant lers, and  size, and in most cases 
on  the basis o f  very sean ty materia l .  As the reindeer i s  one of  those 
an imals  whieh easi ly varies, i t  wi l l  j ust for th is  reason be of very doubt
ful va lue to try, on the basis of  scanty material, to determine whieh 
charaeters are real ly fixed and of such value  as to j ustify the estab l ish
ment  of  speeifi c  races and  species, as  opposed to sueh eharacters as  
are due to sex and  age  o r  are  even merely individual variations .  

With the exeeption of  the S p i t s b e r  g e n  r e i  n d e  e r ,  which a l ready 
in 1862 was given specific ran k  by ANDERSEN [2], the reindeer o f  Europe 
were considered as ane race, unt i l  E. LONNBERG [5] i n  1909 divided them 
i n to Rangijer tarandus typicus and  Rangijer tarandus jennicus. 

I n  h is  treatise of 1862 ANDERSEN not on ly  emphasizes special 
characters i n  the cran ium of  the Spitsbergen reindeer but a lso certa i n  
characters i n  other parts o f  the skeIeton ,  which should strengthen 
the correctness of  the op in ion that the Spitsbergen re indeer i s  a d ist inet 
race .  Unfortunately, AND ERSEN'S treatise includes practical l y  n o  actual 
measurements, and only a few ratios .  Further, the author does not  
ment ion how large a n umber o f  specimens of Spitsbergen,  Lapland ,  
and  Green land re indeer he  h a s  h a d  a t  h i s  d ispasal  for purposes of  
comparison, nor  does  he  state the  sex of  the speci mens exa mined 
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As regards the d ifferences between certa in  cran ia l  or  other parts of 
the skeleton of the compared specimens ,  he merely states that the respec
t i ve parts are l a rger or  smal ler, narrower or  broader, shorter o r  longer, 
and so on ,  in the  one than i n  the  other .  

On comparing some skulIs o f  male  reindeer from Spitsbergen with 
severaI tame reindeer skul Is  from Lapland, LILLJEBORG [ 1 2] ( 1 874) 
came to the conclus ion that  some of the d ifferences,  asserted by AN DERSEN , 
between Lapland and Spitsbergen reindeer were not  constant .  After al l . 
the  cran ium of the Spi tsbergen re indeer did not  d iffer so much from 
that  o f  the continenta l  re indeer as  should be the case according to 
ANDERSEN'S statement .  According to LILLJEBORG'S investigations there 
d id  not  exist any other remarkable d ifferences i n  the osteol ogical 
construction of  the head than the somewhat smal ler size and the pecul i ar  
shape of  the points of  the  n asal bones .  The o ther  d ifferences pointed out  
by ANDERSEN between the Spitsbergen ,  Greenland, and  Lapland 
re indeer ,  apart from the cran ium , have not been subj ected to any' 
further i nvestigation by LILLJEBORG. But ,  i n  spite of  the fact that 
LILLJEBORG does not  find  the racia l  d ifferences mentioned by ANDERSEN 

in the construction  of the  cran ium of  the Spitsbergen and  that  of the 
Lapland re indeer to be so constant  as might have been expected 
accord ing to ANDERSEN, yet he mainta ins  that  the  Spitsbergen reindeer 
is  d ist inct ly characterised as a separate race. 

For furth er  en l ightenment  on this question I have examined a 
num ber of  re indeer skulIs col lected i n  Sp i tsbergen by Norwegian  
explorers (especia l ly by Capta in ISACHSEN and  A .  HOEL), a n d  I have 
compared them with the r ich materia l  of  re indeer skul Is  from other 
l ocal it ies stored at  the Oslo Zoological Museum.  In al l ,  I have 
examined over 200 rein deer skul Is .  Th is  comparative i nvestigation  
h a s  proved t h a t  severaI o f  t h e  d i fferences stated by ANDERSEN 
between the  Spitsbergen and  the  Continenta l  re indeer do  not  exist ,  
but ,  on  the other hand, I find other characterist ics ,  not previously 
pointed out ,  whereby the reindeer sku l I s  from Spitsbergen conspicuously 
d iffer from a l l  the others in my  materia l .  Before giving a further  
account  of  the pecul i a r  features found in Spi tsbergen reindeer  sku l I s ,  
I wi l l  make some remarks on the  measurements taken and  the mate
r ia l  at my d isposal. 

I have personal ly made all the measurements , and  each skul l  
has been measured i n  exact ly the  same m anner .  Besides the measure
ments o f  the  distances wh ich LONNBERG has made use of  i n  h is  
comparative s tud ies  o f  reindeer  races ,  I have a lso taken measure
ments of  some other d istances used by other i nvestigators i n  the study 
of  rac ia l  marks .  As ,  however, one and the same d istance may be 
measured and ind icated d ifferently by d ifferent i nvestigators, I find i t  
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necessary to define the  nomenclature and to indicate in detai l  the 
points between which the m easurements h ave been taken . 

A l l  the  measurements i n  the tables give the  shortest d istance - the  
straight l i ne  - between two  points .  

l.  Maximal Length oj Cranium 
(Fig. 1 , T -T) 

measured from the  anter ior poin t  of praemaxilla to the posterior point 
o f  crista occipitalis. Even in  calves a few days old th is  distance wi l l  
be longer than the condylo-basal l ength .  

2. Condylo-Basal Length, 
(Fig. 2, C) 

the distance from the anterior point of praemaxilla to the poster ior edge 
of  the condyli occipitales (cf. O. THOMAS, [28], 1905). 

3. Basal Length, 
(Fig. 2, Bs.) 

the distance from the  an terior  point  of praemaxilla to the l owest anter ior 
edge of  jara men occipitale (cf .  O .  THOMAS). 

For this distance LONNBERG (1906 & 1909) uses the designat ion 
Basicranial Length. In h i s  work on red deer i n  Norway COLLETT [6], 

on the contrary, designates by basi-cran ia l  l ength the distance from the 
posterior edge o f  the  condyli occipitalis to the  po int  o f  praemaxilla 
(above designated as the condylo-basal length ) .  N either  COLLETT (1909) 

nor  LONNBERG (1906) i nd icates i n  h i s  treatise on red deer what  he  
understands by  basi-cran ia l  length .  Wha t  LONNBERG means  by his basi
cran ia l  length i s  to be  seen from his work "Om Renarne etc . "  (1909), in 
w h ich  h e  says that  the basi-cran i al l ength i s  the  d istance from t h e  
anterior edge  of  the joramen occipitale to the  poin t  o f  the praemaxilla. 
What  COLLETT has  meant by the  bas i-crania l  length appears from 
d i rect measurements o f  the red  deer  skul Is i n  the  Oslo Zoological 
Museum ,  used by COLLETT. The basi-cranial lengths stated by COLLETT 
and LONNBERG in their  treatises on  red deer are thus not  d i rectly 
com parab le .  

4 .  Palatal Length, 
(Fig. 2, P). 

distance from the point of praemaxilla to the  posterior edge of ossa 
palatina at the end of the suture. (cf. O .  THOMAS, 1905). 

5. Maximal Breadth oj Cranium 
(Fig. B- B) 

measured between the outer edges o f  the orbits .  
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Fig. 2. Reindeer Skull from below (Diagrammatie), with Measurement Lines (V. pp. 6�I l). 
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6. Breadth of  Forehead .  
(Fig. l, P -P). 

The measurements are taken between the outer ends of the suture 
between fronta l  and l achrymal .  

Between these po ints ,  h owever, the frontalia have n o t  the i r  maximal  
breadth . In  order to obta in an  expression  for the  b readth of  the fore
head ,  I have ,  however, chosen to measure the d istance between the 
above ment ioned fixed points ,  which are always d istinetly marked ,  in
s te  ad of  the d istance between the unfixed po ints between the midd le  of  
the orbits as  used by some authors .  

7. Breadth of Cranium at the External A uditory Meatus, 
(Fig. 2, Obr.) 

measured between the  points of the p rotrud ing  lateral parts of pars 
squamosa stra ight out from th e aud i tory meatus. 

8 .  Breadth of Cranium behind the Canines, 
(Fig. 1, h-h) 

is measured between the outer s ides o f  maxillae di rectly below the 
posterior  upper points of  praemaxillae. 

9. The Breadth of Condyli occipitalis. 
(Fig. 2, cd). 

The distance between the outer edges a t  the  base of  condyli 

occipitales. 

lO. Distance between jugalia 
(Fig. 2, tp-tp). 

measured between the outer edges of the  jugals at the poster ior points 
of  ossa zygomatica. 

1 1. Distance between the Processus paramastoidei . 
(Fig. 2, pm-pm.) 

12. Distance between Processus styliformes tympani 
(Proc. styloidei, Fig. 2, s-s). 

These short  processus, to which ossa hyoidea are connected ,  are 
somet imes ly ing  deeply concealed between bulla ossea and processus 

paramastoidei. 
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1 3 . Distance between Processus pterygoidei 
(F ig. 2, pt�pt) 

measured between the outer s ides o f  processus pterygoidei (maxi mal  
distance) .  

1 4 . Distance from the Anterior Edge o f  Orbita t o  the 

Point of Praemaxilla 
(F ig. 3, i) 

measured from the superior edge of os zygomaticum in the  anter ior 
edge of the orbi t  to the anterior poin t  of  praemaxilla. 

1 5 . Distance from Foramen infraorbitale to the 
Point of Praemaxilla 

(Fig. 3, fl.) 
Foramen infraorbitale may now l i e  j us t  above the anter ior edge, 

now over the midd le ,  and sometimes so fa r back as above the posterior 
edge o f  first  premolar .  

1 6 . M axilla . 

The l ength of th is  bone i s  measured from the  an ter ior po in t  i n  
front of  t h e  can ines  to t h e  poster ior point  a t the  in ferior edge of  os 
zygomaticum (fig .  3, M) .  

The breadth is  measured perpend i cular ly on  the longi tud ina l  axis .  
The m axi mal  breadth (height) of  maxilIa i s  as a rule over or  i mmediately 
in front  of the second  premolar ( Fig .  3, Mh) .  

1 7. Os zygomaticum. 

The l ength is measured from the point of the  posterior processus 
to  the anterior edge o f  the bone a t  the  suture a g a i n s t maxilla (almost 
a t the end of the sutu re against  lachrymale ( Fig. 3, Z-Z). 

The breadth i s  measured perpendicular ly on the longi tud ina l  axis 
from the superior  poi n t  o f  os zygomaticum i n  the  anterior edge of  
the orb i t  ( Fig .  3 ,  z-z) . 

18. Distance between the Superior Edges of Lacrymalia 
(F ig. 1, t-t) 

is measured between the anterior upper edges o f  lacrymalia at the 
suture against maxilla . 

19. Praemaxillae and the External Nasal Opening. 
The d istance between the posterio r  upper points a re measured 

between the insides of  the j aw branches at  the anterior point o f  the 
os supra maxillare accessorium ( Fig .  I, i-i ) .  
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For the d i stance at the midd le  of the  nasa l  opening ,  see Fig. I, m-m . 
The length  o f  Praemaxilla Fig. l, i mo 
The  d istance from the anterior edge of nasalia to the  a nterior 

point o f  praemaxilla see Fig .  l ,  n i ) .  

20 .  Nasalia. 

The poster ior breadth is measured at the end of the suture between 
nasalia and m axillae ( Fig .  IN. br . ) . The smal lest breadth o f  nasalia 
usualy l ies  i n  the  anterior th ird-part of nasalia at the posterio r  edge 
of  os supra maxillare accessorium, more rarely farther  back. Occas ional ly 
the breadth i s  smal lest at  the anterior edge of  nasa l ia ( Fig .  I ,  N. br . ) .  

2 1 .  Breadth o f  Os palatinum, 

i s  measured between the fi rst pa i r  o f  premolars ( Fig. 2, l p ) , the  fi rst 
pa ir  of  molars (Fig. 2, I m l , and the th ird  pa ir  of molars (Fig. 2, 3 ml. 

22.  Distance between Canines and Praemolares, 

see Fig .  3, h pr .  

23 . Length of the Cheek- Teeth Row, 

see Fig.  2, T .  

24. Single Teeth. 

Measurements are a lways maximal breadth and  length. 

Rem arks on t he Material Exam in ed. 

O f  the 2 1  Sp itsbergen reindeer skul Is examined ,  the fol lowing 7 
were brought  home by Captain ISACHSEN from h is  expeditions to 
the northem parts of  Spitsbergen in 1909- 1 0 :  

Z. M .  No. 6615 0'. Total length o f  cran ium 300 m m .  
- 6614 - 295 -

6619 -

6613 S". 
6616 -

- 6618 -

- 6617 -

272 -
285 -

267 -
250 -
248 -

M a l e s . I n  the  speeimens with a total length of cran ium of 300 
and 295 m m .  the mi lk-teeth are shed , the  new premolars ful ly  developed, 
somewhat wom in  the  case of  the former,  not  wom in  the case of the 
la tter; th is  appl ies a lso to the molars .  
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The third ma l e  with a length of  cran ium 272  mm .  i s  sti l l  a calf. 
The  thi rd molar  has  not  broken th rough over the  j aw-edge, the  mi lk
teeth have not  been shed .  The an tlers consist i n  th is  spee imen o f  on ly 
a s ing le  stra ight branch , 40 cm .  long ,  wi thout  snags ,  and of  a brow-t ine, 
a lso without snags ,  1 1  c m .  long .  

F e m  a l e s .  Only the specimen with a tota l  length o f  cran ium of 
285 mm. has  fin ished the shedding o f  teeth .  The cran ium be longs to 
an o ld an ima l  with premolars as well as  molars much worn . 

Specimen No .  66 1 6  (Total length of  cran ium 267 m m . )  is i n  the 
teeth-shedding stage. In  the righ t  maxilla the m ilk-teeth a re absent .  
Of  the new premolars (permanent) the first has  j ust  broken th rough. 
the second enti rely and the th i rd ha l f  broken th rough . I n  the left 
maxilla the  first  premolar  (mi lk-tooth)  is not yet shed ; the new premolar  
i s  to be seen above ; the  bone a t  the fron t  of  the tooth  has  partly 
been broken through . The  second and third premolars (permanent) 
have a lm ost entirely broken through ; the th ird m olar ,  on the contrary,  
on ly about  half broken through in  both maxillae (first and second 
molars completely developed ) .  In the  left mandibula, al l  the mi lk-teeth 
are shed ,  the new premolars are not compl etely ful l-grown . In the 
right  mandibula, the th i rd premolar  (mi lk-tooth) i s  sti l l  left ;  it has  
a very worn crown and  very smal l  short roots  left .  Below th is  and  
considerably above the jaw-edge the d istal par t  o f  the new premolar  is to  
be seen . The fi rst and second premolars are somewhat  more developed 
than in  the l e ft mandibula. 

The two remain ing calves (of 250 and 248 m m .'s total l ength of 
cran ium)  both sti l l  have all the mi lk-teeth lert . The second molar  is 
not yet quite grown in  e i ther of them .  I n  the j aw-bone above the th i rd 
molar only an  inconsiderable open ing  i s  to be seen .  

The fo l l ow ing 4 sku lIs were brough t  home from Spi tsbergen 
i n  1 898 ; they  h ave been lent to me by the Trondhj em Zoological 
Museum . 

Th j .  Mus.  No.  1 1  �. Total  length 
1 2  ca lf  
1 3  
1 4  -

of cran ium 285 m m .  
200 
1 90 
1 78 

The largest specimen belongs to an  o ld an imal (�) i n  which 
the premolars as wel l  as the m olars are cons iderably worn.  I n  
the th ree others (calves) none o f  the  molars are yet visi b le above the 
jaw- edge.  

From the Tromsø Museu m I have obtained the fol lowing 1 0  
cran iums from Spitsbergen: 
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Tr. Mus. No. 2 rf'. 
4 -
3 

�. 
.- 10 -

7 -

9 -

8 ca l f  
5 -

6 

Total lengths of cran ium 335 mm.  
321 

305 

285 

273 

272 

266 

220 

217 

207 

15 

fu l l  ) grown 

I n  the three males the teeth are rather much wom, most i n  the 
speeimen with a tota l  length of  cranium of  321 mm. The specimen 
with tot .  er .  length of  335 mm. has l a rge st rong teeth ,  the molars 
especial ly being extraord inari ly broad .  

The same spee imen has the most developed antlers , the brow-tine ,  
w i th  7 snags, shovel-formed .  

The largest female cran ium has teeth n ot much wom ; a l l  ( inc lud ing 
the  posterior mo lars) are fully developed. 

The speeimens with a total  l ength of cran ium of  273 and 272 m m .  
on  t h e  other  hand ,  have both, m uch wom teeth .  I n  t h e  smalJest fu l l
grown female (er .  tot. 266 mm. )  the teeth are yet only sl ightly wom. 

I n the ca lf  cran iums the point of  the 1 st molar  is on ly j ust v is ib le 
a bove the j aw-edge (the t ip proj ects at  most on ly  one mi l l imetre). Al l  
three specimens have mi lk-teeth .  

For comparison with these 21 skuI I s  from Spitsbergen I have  
had  an  opportun ity to examine about 200 skuI Is of  wi ld  and  tame 
reindeer, ful l-grown males and fema les  as wel l  as  ca lves ,  fro m  the 
Continent , besides 22 Green land speeim ens. In a l l  of  them the 
measurements were made from the same parts of  the cran ium as  in 
the Spitsbergen skulJs. 

Cranial Len gth. 

The sma l l  skuI Is of the  Spitsbergen reindeer has  been emphasi· 
zed as one of the eharaeters on whieh the estab l i shment of  the Spits
bergen reindeer as a speeiRe raee i s  based .  NITSCHE [22] (1893) has  no t  
however, from th,e m aterial  he  has  examined ,  been ab le  to point out any 
noticeable d ifference in s ize between the  skuI Is  of reindeer from 
Spitsbergen and from the Cont inent. NITSCHE has ,  on  the whole ,  
com pared on ly 5 skulIs, a l l  of  young not ful l-grown an ima ls .  H e  
considers it however a faet , a s  other authors (especia l ly ANDERSEN) 

h ave previously he ld ,  that the Spitsbergen reindeer has a decidedly 
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smaI Ier  l ength o f  cran ium than wi ld as  weI I  as tame Russian and 
N orwegian reindeer .  The m easurements m ade by me  further  strengthen 
th is .  The smaI Iest o f  a I I  the skuI Is  o f  fuII -grown males examined 
be long to Spitsbergen specimens ,  the  l a rgest be long to specimens 
from the forest tracts i n  Sun je l .  The  largest and probab ly the oldest 
males i n  my material from Spitsbergen ,  with rather badly worn teeth , 
h ave a smaI Ier  l ength o f  cran ium (up to 335 m m . ) than a 3 1/2 year 
o ld male  from Sunje l  ( Iength of  cran ium 340 m m .) i n  which the 
shedding o f  teeth was recently completed (the youngest and smaI Iest o f  
the 17 ful l-grown m ales examined from th is  d istrictl .  The  smal lest 
ful I -grown male from Spitsbergen has  a length o f  cran ium o f  on ly  
295 mm. (basa l  l ength 274 mm.) ,  the  l a rgest Sun je l  male o f  408 m m . 
Between these l im its I i e  a I I  the rest o f  the cran ia l  lengths of ful I-grown 
males examined from various local i t ies .  Apart from the Spitsbergen 
specimens, the l im its o f  the cran ia l  length s o f  spec imens from a I I  the  
o ther  loca l i ties i ntermerge.  Specimens  o f  the same age  from one loca l i ty 
may somet imes have l a rger and  somet imes smal ler  cran ia l  lengths thal1 
specimens  of corresponding ages from another l ocal i ty ,  i rrespective of  
whether one com pares reindeer from wood tracts with reindeer from 
mounta in tracts , a l though a mongst these l atter there are man  y lower 
measurements than a mongst specimens from wood tracts . 

Palat al Lengt h. 

I n  spite of  the great d ifference between the absolute measurements 
i n  the m ateria l  o f  the d ifferent ages, the rat io giving the relat ion 
between the total cran ia l  length and the palata l  l ength shows a 
remarkably s l ight  variati on .  Between the  materia l  from d ifferent loca l it ies 
there i s  n o  pronounced d i fference in th e rat io. Even i n  th e  sm all 
Spitsbergen skulIs the ratio faII s  between nearly the same l im its as 
i n  the l a rgest skuIIs from the Continent ,  and i rrespective o f  these 
latter belonging to rein deer from wood tracts or  mounta in  tracts, 
the ratio is  practicaIIy the same ,  viz. from 58 per cent. to 62 per cent .  
and only i n  exceptiona l  cases s l ight ly h igher or  lower.  

Tot al Cranial Breadt h, Breadt h of F orehead, Lengt h and 

Breadt h of Nasal Sect ion. 

The  rat io ,  giving th e  relat ion between l ength and breadth of  the 
cran ium , var ies  i nd iv idua l ly ra ther  considerably ,  which i s  essentia I Iy 
due  to the more or  less protrud ing orbi ts .  Between the  outer edges 
o f  the orbit the cran ium has its max ima l  b readth . 
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I n  the cranial breadth i n  proport ion to the length we have ,  accor
ding to ANDE RSEN, a racia l  mark whereby the Spitsbergen reindeer 
can be distinguished from the Green land and Lapland an imals .  
ANDERSEN says that  the Spitsbergen re indeer has a broader and  some
what  more bul let-shaped head in  proportion to its length than i s  found  i n  
the reindeer from Lapland and Greenland ,  a nd  he  further  asserts that  
th is  character not  on ly appl ies to ful l-grown animals ,  but a lso to ca lves .  
In a Lapland ca l f  cran i um ,  which was nearly 10 cm. longer than h i s  
longest specimen from Spi tsbergen ,  he  ha s  found sma l l  er  breadth and  
·c ircum ference than in  the l argest Spitsbergen cran ium ment ioned . 

A mongst the skuI Is measured by me there is some ,  though 
incons iderable, d ifference between the crania l  breadth and  length in 
Spitsbergen and  Green land reindeer .  In males (ful l-grown ) o f  the 
former ,  the rat io varies between 46.2 and 49.5, i n  the la tter between 
41.4 and 45.3; in  females between 48.1-51.3 and 42.3-47.9 respec
t ively .  

Also the corresponding ratio i n  the  skuI Is  from the Cont inent  
is  of  ten s l ight ly  lower than in  the Spi tsbergen skuI Is .  Very rarely 
the breadth constitutes half of  the length in  the Cont inenta l  skuI I s .  

By  comparing the ratios from the  d ifferent l oca l i ties on  the 
Cont inent ,  the  var iat ion l im its a re found  to be fai rly  homogeneous .  
From none o f  the localit ies is the material d ist inguished by any 
icharacteristica l ly l a rge or sma l l  cran ia l  breadth i n  proport ion to l ength . 
Protrud ing orbits cannot be  seen to characterise the  skuI Is  from any  
specia l  local i ty .  The reindeer of the wood tracts vary  i n  th i s  respect 
just as much as those of the mountain tracts . 

Comparing the breadth of  the skuI Is  beh ind the can ines ,  (one 
'of ' ,the measurements which define breadth of  snoutsection ) ' the 
ratios prove to vary between somewhat narrower l im its in the Spits

bergen skuI Is than in the skuI Is  from the  other l ocal i t ies .  The  ind iv idua l  
variat ions are very considerable .  The measurements, however, which 
jll ustrate the length of  the  snout ,  the  d istance from the fron t  of the 
orbits to t h e  fore m ost po int  of  praemaxilla and the d istance fro m t h e  

Jara men inJraorbitale to the foremost point of  praemaxilla, are found 
in the Spitsbergen skuIIs to be no d ifferent from the  same measure
ments in the skuI Is  from the other  l ocal i t ies ,  if we compare the distances 
named with the  tota l length o f  the skui\ . The ratios for these distances 
vary between relat ively narrow limits in a l l  ful lgrown specimens  from 
the d ifferent local i t ies .  The  d istance from the fron t  edge of the  orbit  
to the  foremost point  of  praemaxilla i s  on ly in a few cases under 57 

per cent .  and over 61 per cent .  of the total length of the skull, the 

main p.art between 58 per cent .  and  60 per cent. The  d istance from the 

2 



18  ALF WOLLEBÆK .  

foramen infraorbitale to  the foremost point  of  praemaxilla i n  p ropor
t ion to the total length of the cran ium va ries i n  about the same ratio as 
the forego ing  length proportion .  I n  a couple of ca ses the  rat io i s  
some ten ths  lower  than  3 1  per cen t ,  no t  i n  any  case  h igher  than  
35 per  cent . , a nd  i n  the main between 33  per  cen t .  and  35 per cent . 

Con dyl i occip itales . 

As regards the d is tance between the outer edges of condyli ocapL
tales , which LON N BERG cons i ders as greater for wood land  rei n deer than  
for mounta in  re indeer, I have i n  my material  found  cons iderable variati on 
i n  re indeer from Spitsbergen as wel l  as from the Continen t .  I n  
an ima l s  o f  the same age, sometimes specimens from wood districts, 
sometimes from the mounta ins show the greatest d istance betwee n  the 
outer  edge o f  condyli occipitales , and I h ave o ften found  that  even 
smal ler moun tain reindeer h ave larger breadths between condyli occi
pitales than  re i ndeer of  the  sam e  age from wood tracts . And  as far 
as the Spitsbergen rei ndeer  is concerned ,  one  o f  the smal ler  fu l l-grown 
female skul ls  i s  seen to be suppl ied with condyli occipitales which  
i n  breadth (57  mm. ) almost corresponds to one of  the l a rgest ma les 
(58 mm . ) .  

Br eadt h of Cr an ium at t he Ex te rn al A udit ory Meatu s. 

The breadth var ies i nd iv id u al l y  rather considerably  both i n  males 
and females ; the males, however, have as  a rule an  a bsolutely and  
relatively broa d e r  occiput  t h an  t h e  females. The  skul Is  o f  t h e  Green
land and  the Spitsbergen reindeer show n o  evident  d ivergence i n  th is 
respect from the sku lIs fro m  other loca li tes .  

Nas al Ap erture. 

In the more than  200 skul ls  examined ,  the  breadth a t  the midd l e  
o f  t h e  externa l  n asal  aperture, both i n  t h e  m ales and  females, young 
and old animals ,  is near ly  a lways greater than  the breadth between 
poster ior po in ts  o f  praemaxilla . I n  very rare cases these breadth  
measures are o f  eq ua l  s ize ,  and  on ly  i n  a s ing le  case  - in  one ol 
the skul Is  from Spitsbergen - have I found the  breadth of the extern al  
n asal apertu re l argest i n  the u pper part o f  the aperture jus t  below 
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nasalia o r  at the  upper edge o f  praemaxillae. Such a form o f  external 
nasal aperture was found by LON N B E RG in the " Skogsren-race" ("Wood
land  Reindeer Race")  estab l ished by h i m  ( i  909) , but besides the 
above-ment ioned case from Spitsbergen I h ave seen on ly  one example 
of such a form ,  namely in a wild male from the Karelen ( Fin land) ,  
wh i lst i n  50ther  wi ld males from the same  forest d istricts the nasal 
aperture was broadest in the midd le .  

AN DERSEN po ints  out that in  the Sp itsbergen re indeer the posterio r  
nasal aperture i s  especial l y  narrow ; no t  even the  sma l lest Lapland or  
Greenland sku l I s ,  says  th is  author ,  h ave so smal l  an aperture as  
the  l argest Spitsbergen skul l .  LILLJEBORG'S and l ater on  NITSCH E ' S  
i nvestigat ions confirm A N D E RSEN ' S  statements .  LILLJEBORG compares 
the breadth over the ossa pterygoidea with the d istance between the 
posterior protuberances o f  the basal part o f  the occipital  bone,  and  finds  
that the two d istances are about  equa l  i n  the  Spitsbergen reindeer,  
\vhereas i n  the Lapland reindeer the former b readth i s  the greater. 
Amongst my materia ls there are, however, numerous exceptions to th is  
ru le .  N ITSCHE ,  on  the other hand ,  com pares  the breadth of  the posterior 
nasal aperture with the d i stance between the  j ugal s ,  and finds  that  the 
latter d istance i n  two Spitsbergen re indeer (o" 0") i s  3 .3 1 --3 .44 t imes as 
long as the breadth between the poster ior points of ossa pterygoidea; 
in 2 N orwegian and 1 Russ ian tame re indeer ,  on the other hand ,  2 .86 ,  
3 .00 and 2 .97 t imes as long .  The absolute sizes i n  NISCH E ' S  Spits
bergen reindeer  for the d i stance between pterygoids  of the points are 
36 and 34 m m . ; for the d i stance between the j ugals ,  1 1 9 and 1 1 7 m m .  
respectively .  

In the largest ful l-grown male  spec imens i n  m y  Spitsbergen m aterial 
the poster ior  nasal aperture i s  defective ,  i n  the other  4 ma les  the con
d i t ions are as fo l lows: Largest distance between the outer sides of 
oss a pterygoidea: 39, 33,  36, 36 ; d i stance between the outer sides 
of the  j ugals: 1 33,  1 20, 1 1 7, 1 1 5 .  From this i t  i s  found that the d i s
tance between the jugals are respectively 3.4, 3.6, 3.3 and 3.2 t imes 
as long as the  d istance over the pterygoid po i nts. T hese figures agree 
very well  with those of NITSCHE.  In a l l  the other speeimens ,  th e 
Greenland ,  Scand inavian and Finland , the breadth over the poster ior 
nasal aperture i s  greater compared with the  d is tan ce between  the 
jugals .  I f  the d istance between the  jugals is ind icated with a and  

the  breadth over  the ossa pterygoidea wi th  b ,  then i wi l l  be i n  ful l

grown males from : 
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2.9 2.8 - 2 .8 2 .7 3. 1 2.8 3. 1 2.P 
2 .8 2.7 3.0 2 .P 2 . 4  2.9 3. 1 - 2 .8 3.0 
3.0 2.8 2.6 2.9 3.0 3. 1 2.9 2.7 3.0 2.0 
2.9 2 . 7  2.8 2.5 2.8 2.8 3.0 3 . 1  2 .9 2.P 
3 . 1 2 .6 2.8 - 3.0 2.5 3.2 3 .0 2.9 2 .7 2 .6 

2.7 2.8 2 . 7  2.7 3.2 2.6 2.9 
2 .6 2.8 2.9 3.2 2.9 3. 1  - 2 .7 
2.9 3.0 2.7 2.9 2.8 3.0 3.0 
2 .6 - 3 .2 2.8 2.8 2.9 
2 .7 2.8 2.7 2.9 3.0 
2 .5 2 .8 2.9 2.8 3. 1 
2.9 2.9 3 .0 
2 8  2.7 2.P 
3 .0 2.4 2 .8 
2 .8 2 .9 

- 2 .9 
2 .6 

From the  above table i t  appears that � does not i n  any of  the 

specimens measured gi ve so h igh a flgure as the h ighest i n  the Spi ts
bergen reindeer.  

On ly  in a few cases a re they as h igh as the l owest in  the Sp its
bergen reindeer .  Further ,  it wi l l  be seen that  between specim ens  from 
th e various l ocal i t ies shown in  the tab le there is  no t  any striking d iffer
ence in  the condi t ions mentioned .  

Besides the d ifference in  breadth , the shape of the poster ior nasa l  
aperture is  a lso somewhat d ifferent i n  the Spitsbergen reindeer from 
t h e  oth ers. A proflIe view o f  the cranium (PI. I )  s h ows that t h e  pterygo id  
points do not  s lope downwards so much in  the Spitsbergen reindeer 
as  in  the Green land reindeer as wel l  as i n  wi ld re indeer fro m  Southern 
Norway,  tame rei ndeer from Finmark ,  Sweden ,  and  Fin land .  In a l l  
these the "slope" is  very s imi l ar , i rrespective o f  whether they are 
"wood land"  or  "mounta i n "  reindeer. Also i n  a l a rge , ful I -grown spec
imen (ma le )  from King William Land ,  Arctic America , both b readth 
and shape o f  the posterior nasal aperture a re ent ire ly in  accord wi th 
the Green l and  and European specimens .  

The vomer, which in  the genus Rangifer, as  opposed to the 
genus Cervus, i s  un ited even with the posterior  part of  crisfa canalis 
of palatinae, extends ,  in ful I-grown reindeer from the Cont inent, as  
far back as the ossa pterygoidea. In  the ca l fskul ls  the  vomer i s  un i ted 
with the crista can alis enti re ly or  alm ost entirely back to the poster ior 
part of  the l atter .  I n skul Is ,  both of  calves and  ful l-grown spec imens 
from the Continent ,  the vomer stretches forward and  practica l ly right 
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Fig. 4.  Nasalia &c. of Spitsberge n Re indeer from above, cl. 
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up to the basal part of os sphenoideum posterius, so that  os sphenoi
deum anterius, in the ven trai view, is practica l ly a l together h idden by 
the posterior and upper point  o f  the vom er. 

I n  Spi tsbergen skul Is ,  on the contrary ,  the  vomer seldom extends 
e i ther  so fa r back or  so far up with the poste  r i  or  poi nts .  I n  a l l  ca l f  
skul Is  from Spitsbergen the posterior  part o f  os sphenoideum i s  
therefore for the greater part v i sible ,  and  th is  i s  the case even i n  fu l l
grown ones ,  i ndeed even in o I d spee imens ,  as the  oss ificat ion o f  the  
poste ri or  part o f  the vomer i s  on ly  seldom so far advanced as in  the Con
t inental reindeer .  (G reen land re indeer  and the above-ment ioned cran ium 
from King  Wi l l i am Land correspond in  th is  respect to the material 
from the European cont inent) l. 

Dist ance bet ween Cheek-Teeth Rows. 

I n  a l l  reindeer skul Is  the d istance between the first pa i r  o f  pre
molars is smal ler  than between the fi rst pa i r  o f  m olars .  I n  other words ,  
the first ha l f  o f  the teeth ro\vs is  i n  a l l  cases  d ivergent  backwards .  
The d i fference between the two d i stances var ies for ma les  from the  
Sun je l  forest d istricts between 7 and  1 6, from I nar i  5-- 1 3 , from U tsjoki 
5- 1 4 , from Karesuando 9- 1 5 , from North Varanger  7- 1 5 , froIll 
South Varanger 6--- 1 6, from Petschenga 7- 1 4 , from Karasjok 6- IS. 
froIll Magerøy 9- 1 5 , froIll Green land  7- 1 6 , for the S p i t s b e r g e n  

l It may be of i nterest i n  th i s  eon n eeti on to be rem i nded of the phylogenet ie and 

systematic importance of  lJomer in ccrl'idae. ADOLF RORIG writes in his 

work: "Oas Wachstum des  Schade l s  von Capreo lus  vulgaris, Cervus e laphus  und  

Dama vu lgar is" (Bi b l i otheeia Med iea, Abt. A .  Anatom ie ,  herausgegeben  von Professor 
Dr. Wilh .  I�oux, Stuttgart 1904) p. 3: "Der Bau des Pflugseharbeines, Vomer. hat 

hervorragende Bedeutung und  sowoh l  phylogenetische  wie systematisehe Wiehtigkeit 
fUr die Gl ieder  der  Cerv idenfam i l i e  erlangt. Bei  e i ne r  gewissen Gruppe d ieser 

Fam i lie is d i e  senkreehte Platte des Vomer  weiter nach ri.iekwarts ausgede h n t  und 

weiter nach u nten verlangert als be i  anderen, so dass s i e  e i n e  kniieherne Seheide

wand  b i l det, d i e  das Rhinari um i zwe i  viil lig vone inander  getren nte Abteilungen 

sche idet. Ein  solches Verhalten i st bei samtl ichen endogenen amerikani sehen 

Cervi denarten ( i nc\. des  Renntieres,  Rangifer tarandus) festgeste lIt worden .  Ahn. 

l ichen Bau des Rhinari ums zeigen aueh die Schade l  aller geo log i seh a l t e r  e n  

Cervidenformen.  Die  amerikan i schen Cerv iden haben daher  i n  d ieser  H insieht 

e inen  alterti.imliehen  C harakter bewahrt. Be i a l l en  i n  der a l ten Welt (Europa und  

As ienl heim ischen Cervidenformen (e i nseh l i e ss l ich des  i n  d er Postp l i oeanze i t  ode r 

v i el le ieht aueh sehon frliher naeh Amerika ausgewanderten Wapiti (Cerl'u s  CClna

densis) ist  d er h i ntere Raum des  Rh i nar iums d ureh d i e  senkreehte P latte des  

Vomer n i c h t in zwe i Abte i l ungen geseh ieden.  Und e inen  gleiehen anatomisehen 

Bau zeigen u nter vorwel t l ichen Cerv iden  Cervalces american u s  und  Cervus  mega

ceros .  Diese h i er erwah nte Versch iedenhe i t  des Baues der senkreehten Platte 

des Pflugscharbe ines  hat zu der Trennung in ticho- Llnd ho loth i n e  Cervidengruppe 

die Veranlassung gegeben". 
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Fig. 5. Nasalill &c. of Spi tsbergen Re indeer from above, cf'. 
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r e i n d e e r  o n  t h e  c o n t r a r y b e t w e e n  1 2-2 0 m m .  I n  the Spits
bergen reindeer there is thus ,  to j udge from my m ateria l ,  an ind ication 
of  a stronger d ivergency i n  a backwa rd d i rect ion o f  the teeth-rows in 
their fron t  ha l f. For specimens from Green land and the Cont inent ,  on 
the contrary, the d istance changes between the fi rst pa ir  of  premolars and 
the first  pa ir  o f  m olars with in fai rl y  s imi lar  variat ion l im its. 

Nasal ia. 

Amongst the osteological characteristics in  the reindeer crani um , 
which i n  a prominent  degree h ave been the ob ject o f  attent ion in  
the study o f  d ifferent reindeer races. the form and s ize o f  nasa lia may 
be specia l ly  m ent ioned . In  the fi rst pl ace ,  says  LONN BERG ,  i n  h i s  charac
teristics of  wood land and mounta in re indeer ,  i t  i s  evident that the 
shape and appearance of the  nasal bones are qu ite un l ike i n  both forms ,  
and previous authors l ike AN DERS E N ,  L ILLJ EBORG, N ITSCHE ,  CAMERANO, 
and others ,  assert i n  a special  degree the d i fferences in  the shape o f  
nasalia, i n  d i st ingu ish ing Spitsbergen from Lapland and other  rein
deer, and the d ifferences have been cons idered so strongly fliarked ,  
so constan t ,  that they have been g iven va lue as rac ia l  marks .  My 
materia l  of  w i ld  and t ame reindeer both from Scandinavian m ounta in 
d is tricts and from Finland forest tracts ,  shows a l l  trans i t ions between 
flat nasal bones, wh ich accord ing  to LON N BERG are characteristic of 
m ounta in  re indeer, and h igh ly arched ,  nasal  bones which is sa id to 
be characteristi c o f  woodland reindeer.  

My mater ia l  fro m  Spi tsbergen ,  on th e contrary, shows considerably 
more conform ity with the characterist ics o f  the form and s ize o f  the 
nasal bones as  employed by prev ious i n vestigators. 

A N DERSEN main tains that  the Spitsbergen re indeer ,  com pared with 
those o f  Lapland and G reenland ,  have the narrowest nasa l  bones .  The  
largest and  broadest nasal  bone, accord ing to th i s  author ,  i s  possessed 
by the Lapland an ima l ; even the G reenland reindeer has a sma l ler  
nasa l  bone than the Lap land type .  As to the length o f  the nasa l  bones ,  
A N DERSEN states that  i n  the Spitsbergen reindeer i t  can hard ly be 
conta ined three t imes in  the length o f  the head ,  whi ls t  i n  the Lapl and  
re indeer the  l ength of  nasalia i s  contained a lmost four  t imes  i n  the  
l ength o f  the head .  Nasalia are thus  sa id  to  be relat ively longest i n  
the Spi tsbergen reindeer .  

My materia l  show that  i n  the Spitsbergen re indeer there i s  gener
a l ly  a greater d ifference between the breadth o f  the nasa l  bones at 
the ir  narrowest and the ir  breadth in  front ,  than i n  both the Greenland 
and  other re indeer .  Thus ,  in  the Spi tsbergen re indeer the foremost 
half of  the nasal  bones i s  not .  as  a rule ,  so equal i n  breadth as i n  Lap-
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Fig. 6. Nasa/feI &c. o f  Spitsbergen Reind eer from above, Cf .  
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l and, Green land ,  and  other rei ndeer ; the breadth i n  front  is  rela t ivel y 
greater i n  the Spitsbergen reindeer .  From Fig .  6, a ful l-grown female 
from Spi tsbergen ,  i t  w i l l  h owever be seen that  th e fron t  ha l f  o f  the  
nasa l  bones  may  be a lm  ost ent i re ly  equa l  i n  breadth righ t to th e 
ti p .  I n  genera l ,  however, the breadth r ight i n  fron t  o f  the n asa l  
bones i n  the Spitsbergen re indeer even absolutel y i s  not  very much 
sma l l er  than that  o f  the rest of  the reindeer i n  my  materi a l ,  i n  spite 
of  the skul Is being a good deal smal ler .  The breadth o f  the posterior part 
o f  the nasa l  bones ,  on the other  h and ,  is sma l l e r, a nd  not  i n  any  o f  the 
ful l -grown specimens i n  my  mater ia l  from Spi tsbergen i s  the breadth of 
the  nasal  bones in fron t  l ess th an  the ha l f  of the ir  greatest breadth 
beh ind ; most  often the b readth i n  front  is over 60 per cent .  o f  the 
breadth beh ind ( in  3 out of Il ca  ses i t  i s  less than 60 per cent . ) .  

When  N ITSCHE states i n  the c a se  o f  the Lap l and  tame reindeer 
tha t  the nasal  bones h ave the ir  n arrowest part "am Vorderende der 
Nasenbeine", i t  wou ld  be a m i stake to understand this otherwise than 
that the n arrowest part o f  the nasal  bones i s ,  a s  a rule ,  further  forward 
in  the Lap land than i n  the Spitsbergen rei ndeer .  Most of ten indeed 
the nasa l  bones a re somewhat  widened i n  the  front  part a l so i n  the 
Lapland and other re indeer .  

Confi rma tion o f  A N D ERSEN'S opin ion as  to the l ength o f  the nasal  
bones being conta ined scarcely th ree t imes i n  the cran ium length or 
Spi tsbergen re indeer ,  wh i ls t  it is conta i ned near ly  four  t imes in the 
Lapl and an ima l ,  I h ave not ,  however, been ab l e  to find  in  my  materi a l .  
The  l ength o f  the nasa l  bones varies i n  t h e  Spitsbergen re indeer aS 
wel l  as in the Greenl and  and  Lapland types between l 3 and l � of  
the total length o f  the skuI!' 

The d ifference i n  breadth and  shape is, h owever, rather strik ing .  
Besides the ment ioned greater b readth of the nasa l  bones i n  front, their 
an ter ior end i s  inc ised otherwise than i n  Greenl and ,  Lap land ,  and  the 
other skul Is  in  my materia l .  LI LLJ EBORG has  a lready po inted out  the 
characterist ic shape of  the a nterior  part o f  the n asal  bones i n  the 
Spi tsbergen reindeer .  LILLJ EBORG says that  the  n asa l  bone from the 
inner s ide outwards is  cut  ob l i que ly ,  so tha t  the front  edges o f  both nasa l  
bones form an  acute inward angl e, whi lst  i n  the Lapla nd  reindeer the front 
ends are cut a lmost square and  with a deep s inuos i ty .  Th is  d i fference 
i s  pointed out by LILLJEBO RG to be  the m ost essent ia l  one between Spits
bergen and  Lap land re indeer ,  and ,  a l though the characterist ic quoted 
from LI LLJEBORG as  to the shape of  the nasa l  bones i s  not a l\vays an 
a l together  a pt one ,  yet i t  i s  correct i n  the ma in ,  and  this is  confirmed 
not on ly  by the mater ia l  examined by me,  but a lso by other auth ors, 
e .  g . ,  N I TSCH E  and especi a l l y  CAME RANO l41 ( 190 1 ) , who have had con
s iderab ly  m ore mater ia l  th a n  L ILLJ EBORG.  Not on l y  specimens o f  tame 
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Fig. 7. Nasalia &c. of Rei ndeer from Karesuando from above, c!'. 31 2 years o ld. 
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rei ndeer from Finmark ,  Karesuando ,  and  Russ ia ,  bu t  a lso w i l d  reindeer 
from South Norway, Green land ,  N ovaya Zemlya (wi ld  ?) ,  and Arctic 
America are most o ften strikingly d ivergent from Spitsbergen re indeer in 
the shape o f  the nasal bones. All have , as d i st inct from the Spits
bergen reindeer ,  the nasal bone of ten cut square or  most often cut as lant  
(genera l ly  somewhat inc ised ) from the outer s ide forward ( practi ca l ly  
never backwards) ,  w i th  a deep s inuosi ty, so as to form an  of  ten rel a
ti vel y long forward-po inted t ip on  the inward s ide o f  each nasal  bone .  
These t i p s  on  each  s i de  of  the middle-l i ne  very frequent ly project  
fa rther forward than the s ide-parts o f  the nasal  bones bordering on the 
os supramaxillare accessorium. In the Spi tsbergen reindeer the t ips 
are either en t irely absent or  relat ively s J ight ly prom inent .  No other 
specimen o f  the Spitsbergen skul Is  has such long t ips as  the one 
from which Fig .  6 i s  taken . The d ifference between the shape o f  the  
nasa l  bones  i n  Spi tsbergen reindeer and the others wil l ,  on the whole ,  
appear better from the appended figures than from a description . 
Fig. 4 shows a strongly notched nasal  bone of  an o ld ma le  from 
Spi tsbergen which i s  the nearest approach to LILL.J E BORG'S  descrip
t ion. Projecting  po in ts on each s ide o f  the m id-l i ne  are complete ly 
wanting. 

Fig. 5 gives a sketch of  another common form . With this figure 
N ITSCH E ' S  sketches pp .  1 22 ,  1 23 show the closest agreement .  

F ig .  6 represents the nasa l  bone in  my  Spitsbergen mater ia l  whose 
shape bears the greatest l ikeness to the Finmarken and other reindeer .  

For comparison Fig. 7 of  a 3 1  (2 years o ld  uncastrated male from 
Karesuando i s  inc luded , a lso photographs  o f  Norwegian and Green land 
sku l I s  (P l .  I l-I l ! ) , and Pl .  I V-V o f  skul Is o f  a Spi tsbergen and a 
Lapland reindeer .  

The d ifference in  shape h a s  prov ed constant ,  n ot on l y  a m ongst a l l  
the fulI-grown specimens - females as  wel l  as males - but a lso in 
calves ,  and  even i n  the smal lest calves only a few days old th is  d iffer
ence is a l ready strongly expressed .  Sketches are given o f  nasal  bones 
i n  2 o f  the smal lest ca lf  skul Is i n  my  material from Spi tsbergen ,  of  
which the one ( Fig. 8) l acks  every trace of  pointedness on each  s ide o f  
the  m id- l ine i n  front ,  the  o ther  ( Fig .  9) is  suppl ied with qu i te short points .  
The other ca l f  skuIIs i n  the Spitsbergen material are sometimes l ike 
the l atte r, somet imes most l ike the former. For comparison I give 
figures o f  a ca l f  skul l  from King Wil l iam Land, ( Fig .  1 0 ) from 
Namdal ( Fig .  I l ) and F inmark (South Varanger ,  Fig .  1 2) .  The d iffer
ence is c learly seen from the figures ,  and further  explanat ions are 
unnecessa ry .  

LILL.J EBORG holds (p .  839) that  jrontalia often shoot  a l i tt le 
forward between the nasal bones in the Spi tsbergen reindeer .  Th is  
cond i t ion is ne i ther  characterist ic nor  constant in  th is  reindeer .  I t varies 
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8 1 0  

9 1 1  
Fig .  8- 1 1 . Nasalia &c. of Reindeer from above . 

F ig .  8-- 9 .  Cal f  from Sp i tsberge n .  Fig. 1 0 .  Cal f from King  Wi l l iam La nd. 

F ig. I l . Calf  from Namdal (Norway) .  
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j ust as much i n  Spitsbe rgen rei ndeer as  in  the  o ther  types o f  wh ieh  I 
h ave had  m ateria l  for examinat ion , a eondi tion to whieh a lso N ITSCH E 

has  a l ready ea l led attent ion . 

O s  supr am ax ill are accesso r ium.  

The form o f  th is  sma l l  bone ,  wh ieh  on eaeh s ide borders the fron t  
pa r t  of  t he  nasa l  bones ,  i s  stated by N I TSCH E  ( 1 893) t o  be d ifferent in  
the Spitsbergen and the Lap land re indeer .  

N I TSCH E  [ 221 , p .  1 23 ,  says : " Ferner ist das  Os supramax i l l a re 
aeeessorium bei den Spitzbergen ren nen  vie I sehmaler  und mehr  sp indel
fOrmig a ls  bei den Lapplandsrennen , bei denen  es ungefii h r  e in  Del
toid , d .  h .  e in  l anggezogenes Viereek mi t  zwei riiekwarts gewendeten 
l a ngen und zwei vorwarts gewendeten kurzen Sei ten bi ldet .  Aueh grenzt  
aas Zwisehenkieferbein bei  den Spitzbergenrennen nur  mi t  e iner  gan z  
k le inen Ste l le  an  d a s  Vorderende d e s  Os supramaxi l l are aecessorium , 
wahrend bei den  zahmen Rennen diese Beriihrung s ieh auf  d ie  ganze 
aussere kurze Seite des Viereeks erstreekt" . 

The great ma jori ty of  the speei mens of Spitsbergen re indeer i n  m y  
material eorrespond i n  a l l  essent ia ls  with N ITSCH E ' S  d rawings and  h i s  
a bove deseript ion of  t h e  bones men t ioned . H owever, they a re as a rule no t  
qu ite so narrow and  fus iform as N ITSCHE  depiets them , and  i n  some 
o lder ma le  skuI Is  the departure from the form deseribed by N I TSCH E  

i s  very eons iderable ; i nstead o f  fu s i form i t  i s  short and a l m  ost sq uare ,  
about as  long as broad (see Fig .  4 ) .  I n  t h e  Green l and  spee imens and  i n  
re indeer from t h e  Cont inent  t h e  o s  supramaxillare accessorium i s  very 
var iable in  s ize and shape .  I n  severai eases the branehes of  praemaxillare 
projeet righ t up to the nasa l  bones ,  and  noth ing  or very l i tt le o f  the  
o s  sup. accessorium i s  then v is i  b le  l ,  in  other  eases  the  o s  sup. ace. i s  
s lender ,  fus i form as is general in  the  Spi tsbergen re indeer ,  i n  other eases 
l a rge , broad ,  and of  an  approx imate ly square shape .  The Russian 
woodland reindeer ,  F inmarken mounta in  re indeer ,  G reen l a nd  a n d  
South Norway reindeer ,  a l l  vary so eonsiderab ly  as  t o  t h e  shape o f  
the  os  sup.  aee. , tha t  i t  i s  not  poss ib le  to c l a im  any  speeia l  shape as  prev
alent in the  one more than i n  the other .  This can  only to a eerta in  
degree be done as fa r as the Spitsbergen re indeer is eoneerned , in  
whieh os sup. acc . usua l ly  has  a s lender fusi form shape .  

l T h e  cond i t i on  i s  th e n  a s  i n  t h e  g e n u s  Cervus, for wh i ch  i s  stated a s  be i ng  charac

terist ic that prae m a xi l l a ri a  reach up to the  nasal bones ,  i n  contrast to the  

Rangifer genus, i n  wh i ch  praemaxi llare i s  sa id  to  reach only u p  to  the os s upra 

m a x i llare a c ccssori u m ,  n o t  t o  t h e  nasal bones ( c f. LI L LJ EBORG [ 1 2J ,  pp .  787 

and 830 83 1 \ . 
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Fig .  1 2 . i\'asa lia &c. o f  Ca l f  fl "om F i n mark, N orway, from above.  
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O ssa p ar iet al i a. 

shape of  tha t  part o f  ossa parietalia 
the antlers ,  N JTSC H E  ca l l s  attent ion to 
Spitsbergen and  Lapland reindeer .  

which shoots for-
a strik ing d iffe r

On  page 1 25 

. .  E in  ganz auffal l iger U ntersch ied zwischen den Spitzbergenrennen  
und  den Vergleichschade ln  besteh t  aber  in  der  G e s t a l t  d e s  S c h e i t e l 
b e  i n e s ,  und  auf  diesen ist \veder von A N D E RSEN  noch von L I L LJ E
BORG h ingewiesen worden .  Wie  man  l eicht  aus  dem Vergl e ich e von 
Fig .  5 mi t  Fig .  3 ersieht ,  ist nam l ich der  Zwickel  des Schei te lbeines ,  
der  s ich von h inten her  zwischen d ie  be iden St irnbeine resp .  d i e  Stirn
zapfen vorsch iebt ,  v ie l  sch maler be i  den Spitzbergen renen a ls  be i  den  
Vergle ichschade ln ,  und  wahrend bei  den Vergle ichschadeln das  Vorder
ende des Sche i te lbe ines fast quer  abgeschn i tten ist ,  b i ldet  es bei  den  
Spitzbergenrenen e ine  vorspringende Spi tze i n  der  Mitte .  Doch nahert 
s ich der  russische  Schade l  etwas mehr  den Verhal tn issen der  Spi tz
bergenrenen ,  als d i e  be iden Lappl an dsschade l"  . 

N ITSC H E  h imself  comes very near  to a r ight exp lanation o f  what  
sign ificance the strik ing d ifference ought to be given ,  hut  h e  has  l acked 
a sufflcient  number  o f  skul ls  with rel i ab le  records as to sex ,  so that 
h e  does not  venture to express h imse l f  defin itely on  th is  point .  On 
page 1 25 he  says : 

" E inen durchgreifenden Wert kann  ich aber  d iesem Merkmale dar
um n icht  be imessen, d a  d iese Bi ldung mi t  der  Starke des Geweihes  
zusammenhangen sche in t .  Denn wenngleich e in  d i rekter Vergle ich der  
Geweihe  a l ler  Vergle ichsschadel  n ich t  mogl ich i s t ,  da  s ie ,  wie gesagt, 
von Schadel  C und D abgesagt s ind ,  so zeigen doch die D imens ionen 
der  stehen  geb l iebenen Rosenstocke ,  d ass d i e  Schade l  C und  D weit 
schwachere Geweihe  trugen ,  a ls Sch ade l  E ,  der  s ich auch wirkl ich mehr  
den Spitzbergenschade ln  nahert .  Es i s t  ferner zu  bemerken ,  dass  zwei 
ganz starke mannl iche Rennschade l  unserer Sammlung - -, s ich den 
Verhaltnissen der  Spitzbergenschadel in  betreff der  Sch eite l  bein b i ldung 
bei  weitem mehr  nahern , a l s  denen der  ubrigen a l teren weib l i chen Ren
sch adel unserer Sammlung" .  

O f  the two spec imens ,  the one a Lapl and ,  the o ther  a Spi tsbergen 
type, of  which N ITSCH E  gives sketches ,  and  for which ,  a s  above quoted , 
h e  po ints out  the strik ing d ifference i n  the shape o f  the parietal  bone ,  
h e  supposes that  the Lapland spec imen is  that  o f  a female ,  the Sp itsbergen 
one ,  however ,  o f  a ma le .  And j ust herein l ies the explanat ion o f  the d i fference 
in the shape of the pa rietal  bone ,  n o t  in  the fact that  i n  the one case we 
have a Lap land reindeer i n  the other a Spitsbergen one. We h ave to 
dea l  with a pronounced sex-character ,  and  we may  read i ly  say also a n  
age-character, s ince the  character becomes more and  m ore pronounced 
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the older the an imals  get. I f  the parietal  bones in ful l-grown males and  
fem ales of a l l  the  specimens in my m aterial be compared,  i t  w i l l  a t  
once be seen that  the shape of  that  part o f  the parietal bone which 
shoots forth between the  an tlers ,  i s  obv iously d ifferent i n  the two sex es ,  
i r respective of  the or ig in of the skul I s .  The d ifference is c losely 
connected with the d i fference in  the s ize of the ant lers i n  the two sexes .  
In smal l  ca lves ,  i n  which the  horn-cores have not vet  grown out ,  there 
is  on ly a weak protuberance of  the par ieta l  bone ,  Fig. 1 3  a ( Fig .  1 3  b is of  
a somewhat o lder calf) .  The th ickness of  the pedic les increases with 
the age , and in o ld m ales grows very much thicker than i n  fem ales .  
The skul l  part beween the pedic les  i s  thus d ifferently shaped - in 
the  o ld males i t  i s  pressed harder  together  between the cabbages 
(fig. 14 a, b) .  Often i t  i ncreases again in breadth towards the boundary 
o f  the fronta l  bone .  The  anterior edge o f  th is  part is i n  o lder an ima l s  
as a ru l e  a lm os t  cu t  square ,  i n  other ful l -grown ,  but  no t  o ld ,  an imals  
i t  i s  o f  ten  an  angula r  proj ection ( Fig .  1 3  c) . 

Females ( Fig. 1 4  c, d )  on the contra ry m ainta in i n  a fa r greater 
degree the even l y  rounded shape, which -- broader or  n arrower acco r
d ing  to age - the l ingulated project ion of  the parietal bone has  i n  
younger an ima l s .  I n  some males with more th an  normal ly  s lender 
.ant lers the proj ect ion c losely corresponds to tha t  in  females .  

Cheek -Teet h i n  M axi llae. 

One of  the  characters which have been specia l ly  emphasized i n  

the  estab l i shment  of  certa in  reindeer races,  i s  the length of  the cheek

teeth rows. LON NBERG [ 1 6] ,  p .  1 2, mentions t he  unequal s ize o f  the  

d i fferent cheek-teeth in  woodland reindeer and mounta in re indeer as a 

particular ly interest ing and  importan t  character, and urges as a specia l ly  

i mportan t  d iss imi larity between the Fin land reindeer and the Scandi

n avian mountain reindeer, that the former ,  qu i te con trary to what 
m ight  be expected ,  has  considerably s horter c lleek-teeth rows than 

the l a tter. 
Jf  we fi rst consider the Spitsbergen reindeer ,  there is  no doubt 

tha t  i t  has  a l ength of  cheek-teeth row re la t ive ly greater than the other 

re indeer i n  my mater ia l .  The  ratios ,  which ind icate the  length of  

the cheek-teeth row in proportion to the  total length o f  the cran ium ,  

vary in  full-grown males between 27. 1 and  3 1 . 5 and  in  females between 

29.8 and 32 .  For m ales the ratios in  most cases are somewhat 

l ower than 30, for females somewhat h igh er .  I t  seems on  the whole  

to be a genera l  ru l e  for a l l  fem ales ,  not  on ly  for the Spitsbergen females ,  

th a t  they have a relatively longer teeth row i n  proportion to the  length 

.(lf  the cranium than males ,  that  is ,  the a b s  o I u t e  length of the teeth row 
3 
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i n  females and  in  males  is  not  part ieular ly d ifferent ,  and ,  as  the  ma les 
h ave general ly longer skul Is ,  the rat ios wh ieh  express the length o f  
t h e  teeth rows in  proport ion t o  t h e  length o f  t h e  skul Is ,  wi l l  aeeordingly 
be lower as far as males are eoneerned . l f  we now com pare the 
eorresponding rat ios of  the  rest of  the m aterial with t hose o f  the 
Spitsbergen re indeer ,  the  l atter are found to be a lmost as o ften under  
as ove r 25 in  t he  case  of  ma les ,  and  never  i n  any  instance to reaeh  
as h igh as 30 ; in  the  case  of  fem ales the  ratio is on ly  in  qu ite a 
few instanees over 30. 

Comparing the aetual figures for the length of teeth rows i n  
the  Spitsbergen reindeer and reindeer from o ther  local i t ies ,  i t  wi l l  
at onee be evident  that  the rat ios for the Spitsbergen reindeer must 
be considerably h igher .  I n  the  Spitsbergen re indeer the  actual length 
of  the teeth rows i s  a lmost o f  the same length as  i n  the  other rein
deer, or  of  ten even greater ,  i n  spi te o f  the faet that the skuIIs are 
shorter. Com paring, for example ,  males from Karesuando with fu l l -. 
grown males from Spi tsbergen ,  t he  la tter show a dee idedly h igher  
figure for the  length o f  th e  rows . In  9 Karesuando males the  length 
of  the teeth rows varies between 8 1  and 87 m m .  (ave rage 83,89 m m . ) ,  
i n  5 Spitsbergen males ,  on  t h e  con trary , between 8 5  a n d  9 3  m m .  
(average 90 mm) ,  that  i s ,  a lmost nearly  t h e  same as CAMERANO has  
found to be the average for a score o f  speeimens from Spitsberge n .  
Of  Karesuando males 4 were larger t h a n  t h e  l a rgest from Spitsbergen ; 
the wearing away o f  the  teeth i n  the  Spitsbergen reindeer was, on the  
whole ,  j u s t  as great as i n  the former ,  but no t  i n  any o f  them so ad
vaneed that  the length was thereby pereepti b ly  d im in ished (one of  the 
spec imens with the  longest row, 93 m m . ,  had the  teeth a lm ost worn 
away) .  When ,  h owever, the wear of the i nd iv idua l  teeth has reaehed 
t h e  collum t h e  reduet ion o f  t h e  wh ole l ength o f  t h e  row wi l l  be 
dist inet ly notieeable ; LON N BERG a lso eal ls atlent ion to this .  He says 
i n  a n ote [ 1 6j ,  p .  1 76 ,  that sma l ler  measu rements may however somet imes 
be obta ined from stunted specimens or  from sueh as are so o l d  that  
the  teeth are worn down to the collum, i n  whieh case the measure of  the  
total row m ust be s horter. A tooth  not  too worn has  a eons iderably 
smal ler d iameter both above and be low than in  the middle .  In  o lder  
an imal s  i n  wh ieh the upper and  midd le  part of  the erown o f  t he  teeth 
are worn o ff, the d iameter of the remain ing part wi l l ,  as  a resu l t ,  be 
smal ler than in a young an ima l ,  and the whole length o f  the  mo lar  series 
wi l l  thus also be shorter .  Before the  wear  o f  the teeth has  reaehed 
the collum or ,  on  the whole ,  below the midd le  part o f  the  erown , 
the  reduet ion of  the whole length o f  the  row is inconsiderable ; 
s o m  e reduetion ,  h owever ,  takes plaee ,  caused eh ie fl y  by the faet tha t  
the s ing le  teeth i n  one and the same row are ground aga inst eaeh other .  



T H E  SP ITSBERGEN R E I N DEER .  

a 

b 

c 

d 

Fig. 1 3 . Ossa parietalia of Reindeer of d ifferent ages . 
a. Calf from King Wil l iam Land (North Ameriea). b. Calf from Spitsbergen .  

c .  Male from Spitsbergen .  d .  Male from Spi tsbergen . 
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I n  specimens w i th  newly fu l l-grown molars we sha l l  find  tha t  th e s ingle 
teeth i n  a row touch each other with a sma l l er  surface than in  o lder 
specimens .  As ,  h owever,  the  reduct ion of  the  whole  length o f  the  row 
caused in the las t-mentioned manner  is  incons iderab le ,  and  the  i n  d i v i d u a I 
variat ion s  in  the l ength of  the row are very great , and  the degree o f  
wear amongst an ima l s  o f  equa l  s i z e  and  age  is  often  rather  var iab le ,  
n o  not iceable mistake wi l l  be made i n  compar ing ,  as LØN N BERG  has 
done ,  the  d ifferent spec imens w i t h out real l y  knowing the exact  age of 
a l l  specimens compared ,  so long as we know tha t  they are ful l -grown 
and ,  moreover ,  are so o ld that  the teeth a re worn down below the  midd le 
part or  nearly down to the collum .  

Dist an ce bet ween t he Ju gals, Pr ocessu s sty liform es tymp an i, 

an d Pr ocessu s p ar am ast oidei. 

I n  estab l i sh ing the Spitsbergen re indeer as  a separate race , 
A N D ERSEN [2 1 ca l ls specia l  attent ion to the d istance between the  t ips of  
the  processus stylijormes tympani i n  proportion to the breadth between 
the j ugals .  In AN DERSEN ' S  treatise there i s  un fortunately no  actual 
measurement  given and on ly a few ratios .  As to the d ifferences be
tween certa i n  cran ia l  o r  other skeleton parts, i t  i s  most o f  ten s imply 
stated that  they are l a rger, smal ler ,  l onger, shorter. etc .  i n  the one  
race than i n  the o ther .  One  o f  the  few proportions  which h ave been 
described i n  fi gures i s ,  h owever ,  the  d is tance mentioned between the 
t ips o f  the proc. st yl. tympani compared with the breadth between the 
j ugals .  In the Spitsbergen re i ndeer ,  accord ing to AN DERSE N ,  the 
d istance between the t ips named is  smal ler  than i n  the Lapland rein
deer, the  breadth between the j ugals ,  on the  contrary ,  i s  greater. AN
DERSEN gives  the  proport ion i n  the  Spitsbergen re indeer ,  between the  
distance between the  proc. stylijormes tympani and  the  breadth between 
the jugals as l 2 : I ;  i n  the Lapland reindeer ,  on  the other hand ,  2. 3 :  I .  

From the  measurements I h ave taken o f  skuI Is  from Spits
bergen (cf. Tab .  V I I )  it appears tha t  the  above-mentioned proportion both 
i n  males ,  females ,  and calves i s  very near 1 2 : I .  In the males the 
proportion  varies from 0 .43 : I to 0 .50 : I ,  i n  females from 0 .45 : 1 to 
0 .49 : 1 ,  in ca lves the proport ion is, as may reasonab ly be expected , 
somewhat  more variab le ,  ( from 0.45 : 1 to 0 . 53 : I ) . 

I n  Green land speeimens the  proportion i s  no t  perceptib ly d ifferen t ;  
i t  varies i n  ful l-grown males from 0 .4 1 : 1 to 0 .47 : I, i n  females  from 
0 .4 1 : I to  0 .5 1 : I .  I n  a ma le  ca l f  w i th  a length  of sku l i  o f  1 6 1  m m .  
the  proportion i s  0 .62 : l ,  

For both Spitsbergen and Green land reindeer the proport ion is 
thus very near ly in  accordance with A N DERSE N 'S statement .  On  the 
other hand ,  I canno t  find in  the Lapland reindeer the  proport ion 
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Fig. 1 4. Ossa parieta lia of Rei ndeer  of d i fferent  sexes and ages .  

a .  Male ( 1 5 1 2 years old) from Sunje l .  b. Male \5 1 '2 years old)  from Sun j e l .  

c .  Female (5 1 2 years old) from Sun je l .  d. Female from Spi tsbergen .  
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as  A N DERSE N gives i t ,  2 3 :  1 ;  there i s  a l so  i n  the  la tter a proport ion wh ieh  
very near ly  eorresponds wi th  that  i n  the Spitsbergen and  G reenland 
an imals ,  namely about 1 2 : 1 ;  mostl y ,  h owever, j ust as i n  these ,  the  
d iv idend is  somewhat less than 1 2. 

For the  re indeer from the d i fferent loca l i ties the  proport ion varies 
between the fol lowing l im its : 

Sun je l  . . . . . . . . . . . . .  " . . . . . . .  . 
I nari . . . . . . . . . . . . . . . . . . . . . . .  . 
U ts joki  . . . . . . . . . . . . . . . . . . . . .  . 
South Varanger . . . . . . . . . . . . . .  . 
Petsehenga . . . . . . . . . . . . . . . . . . . 
Karas j ok . . . . . . . . . . . . . . . . . . . .  . 
North Varanger . . . . . . . . . . . . . .  . 
Repvåg-Magerøy . . . . . . . . . . . . .  . 
Karesuando . . . . . . . . . . . . . . . . .  . 

Males 

0.39 --0 .50 : 1 
0 .44-0.52 : 1 
0 .4 1 -0.55 : 1 
0 .44 -0.49 : l 
0. 46-0.49 : l 
0.45-0.53 : l 
0 .46 -0.53 : [ 
0. 43-0. 53 : l 
0 .43 --0.53 : l 

Females 

0.40--0. 5 1  : 1 
0. 47-0.53 : l 
0.46-0.50 : 1 
0.40 - 0 .52 : 1 
0.48 : 1 (2 spee . ) 
0 .48 -0.53 : 1 
0. 44-0.54 : 1 
0.40 - 0 .53 : 1 
0 .49 -0.54 : 1 

The downward po inted , short processus i n  the re indeer eran ium , fo r 
the most part eoncealed between the  base o f  processus paramastoideus 
and  bulla ossea, whieh ,  seen from below, has an a lmost c ireular termina l  
face of  a few mi l l imetres d i ameter (cf. Fig .  2 ) , I h ave understood as  
be ing  homologous wi th  processus styloideus or  st  yl  ijorm is i n  Homo. 

N I TSCHE ,  h owever ,  regards the fo rward po in ted t ip o f  os tym 
panicum as proeessus stylo ideus or  s tyl i formis  (c f. Fig .  2 ) .  The  d i stanee 
between the t ips o f  the forward po inted par t  of  os tympanicum i s  
found by N I TSCHE to be so cons iderably d i fferent from that  g iven by 
A N  D E RSE N , tha t  h e  cons iders i t  most probab le  that  A N D E RSEN  with pro
cess us stylijormis h as m ean t  proeesslIs paramastoideus, tha t  is to sa)' ,  
t h e  l a rge, strong, conspieuous proeess r ight beh i nd  t h e  o s  tympanicum . 
I n  2 N orwegian  re indeer from Komagfj ord and  1 Russ ian N I TSCH E  
n n d s  t h a t  the  proport ion between t h e  d i stance between the  paramastoid 
poin ts and  the  breadth between the juga ls  i s  as 0. 55 ,  0 .60 and 0 .57 : 1 
respeetively ;  i n  2 Spi tsbergen an ima ls ,  on the other hand ,  0 .50 : 1 .  " Es 
i s t  also bei den Spitzbergrenen" says N ITSCHE  p. 1 20, "a l lerd ings das  Ver
h altn is verseh i eden von dem bei  den Lapplandsrenen , aber durehaus 
n i eh t  so seh r ,  wie A N DERSEN  angieb!". 

In my m aterial o f  Spi tsbergen re indeer ,  I nnd that  the above 
ment ioned proportion  i s  as a rule cons istent  with the proport ion between 
the d istanee between the  processus sty l i formis  and the  breadth  between the 
j ugals ,  name ly ,  approximately 1 / 2 : l .  I n  ma les  i t  va ri es from 0 .45 : 1 to 0 .50 : [ ;  
i n  females from 0.44 : 1 to 0 .48 : I ; i n  ealves from 0.46 : 1 to 0 .54 : [ .  
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The proportion thus agrees as nearly as poss ib le  with that  given 
by  AN DERSEN and N ITSCHE . 

I n  male  Green land reindeer the proport ion proves somewhat d iffer
ent. I n a s ingle ease the proportion i s  0 .4 1 : 1 ,  for the rest i t  varies 
from 0 .50 : 1 to 0 .6 1 : 1 ;  i n  most eases the distanee between the para
mastoid points is  somewhat more than ha l f  of  the breadth between  the 
j ugals ; in the Spitsbergen reindeer the same distanee was mostly some
what  smal ler and never greater than half  o f  the breadth named . 

I n  the Russian and Fin land ,  N orwegian  and Swedish reindeer ,  the 
proportion  i s  as fol lows : 

Sun je l  . . . . . . . . . . . . . . . . . .  . 
I nar i  . . . . . . . . . . . . . . . . . . .  . 
U ts jok i  . . . . . . . . . . . . . . . . . . 
South Varanger . . . . . . . . . .  . 

Petsehenga . . . . . . . . . . . . . .  . 
Karas jok  . . . . . . . . . . . . . . .  . 

Males 

(0. 44) 1 0 . 58-0.64 : 1 
0.6 1 : P 
0 .55-0.68 : 1 
0 .54-0.60 : 1 
0 . 57-0.63 : 1 
0. 53-0.60 : 1 

N orth Varanger . . . . . . . . . " (0 .45)3 0. 50-0.60 : 1 
Repvåg-Magerøy . . . . . . . . . . 0. 54-0.60 : 1 
Karesuando . . . . . . . . . . . . . . 0 . 50-0.63 : 1 

Females 

0 .5 1 -0.60 : 1 

Defeetive 
0 .53-0. 57 : I ;  2 spee. 

Defeet ive 
(only 2 spee . ,  the 
others defeetivel . 

0 . 55-0.56 : 1 
0 .49-0.58 : 1 
0 .50-0.56 : 1 
0 .49-0.56 : 1 

To j udge from these ratios the Spitsbergen reindeer has  undoubted ly 
a eharaeterist ieal ly smal l  d istanee between the param astoid po ints  i n  pro
portion to the breadth between the j ugals ; however ,  as N ITSCHE says ,  
i t  i s  not  so widely d ifferent from the Lapland reindeer ,  as A N DERSEN  
has  claimed .  I t  i s  on ly  in  some  few exeeptiona l  eases, i n  2 U ts joki  
males ,  that  the  d is tanee between the paramasto id points is  qu i te 2 3  of  
the  breadth between the  j ugals , i t  i s  qu ite often nearer ha l f  than 
two- th i rds  of  th is  b readth . l eons ider i t  beyond doubt  that  AN DERSEN  
with the  processus stylijormis has meant  processus paramastoideus. For  
whether one  measures the distanee be tween the forward pointed t ips  o f  
os  tympanicum, which N ITSCHE regards as processus styloideus, or 
between the  p roeesses, whieh l have looked upon as the  sty lo id  proeesses ,  
the d ifferenee between the va lues  found by AN DERSE N ,  and those found  
by N ITSCHE as well as by myself, w i l l  be eonsiderably l arger t han  i f  
one measures t h e  d istanee  between t he  paramastoid proeesses .  

1 I n  a s i ngle case. 
2 In one spee imen ; in the others the paramastoid points were defect ive .  

3 I n  a s i ngle spee imen .  
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M ax illae. 

The maxilla, accord ing to A N D E RSE N ,  is h igher (broader) i n  pro
portion to the length i n  the Spitsbergen reindeer and in the Lapland  
type  than  i n  the Green land reindeer .  A N DERSEN has not  stated any  
actual proport ion between he igh t  and length .  

From Tab .  X I I  i t  w i l l  be seen  that  the height  of  maxilla i n  t he  
Spitsbergen reindeer measured by m e  is  from 38 .8 per  cen t .  to 4 1 .9 
per cent .  o f  the length i n  males ,  and  from 37 .9 per cent  to 43 .3 per cent .  
i n  fem ales ( in  ca lves fro m  37 .9 per cen t .  to 46 .2 per cent . ) .  O f  the 
to ta l  cran ia l  length i n  m ales maxilla represents from 52 .5  per cent .  to 
54 .2 per cent . ,  i n  fem ales from 52 .6  per cent .  t o  55 . 1 per cent .  In  ca lves 
maxilla is usual ly shorter, the smal ler the sku l I s  a re ; as the teeth are 
developed to ful l  num ber and  s ize ,  the length o f  maxilla increases in 
proportion to the length o f  the skui ! '  I n the  Greenland reindeer 
i t  i s  found that the breadth of  maxiIla i n  t he  ful l-grown m ales var ies 
between 4 1 .0 per cent .  and  47 .8  per cen t . ,  i n  females between 40.4 per 
cent .  and 46. 2  per cent .  In proportion to the  tota l length of  the skull 
the length of  maxilla i n  males varies between 43 .3  per cent .  and  
53 .3  per  cent . , i n  females between 49. 8 per  cen t .  and  52 .5  per  cent .  

The  breadth o f  maxilla i n  proport ion to i ts length tllUS seerns , 
according to the measurements taken by me ,  not to be greater ,  as stated 
by  AN DERSEN , but  smal ler  in  the Spitsbergen than in the Green land 
rei ndeer .  O n  the contrary,  i n  the considerab ly  sma l ler  Spitsbergen 
skulls the length of  maxilla forms on  the whole a greater ,  a l though 
inconsiderab ly  greater ,  percen tage o f  the length of  the skul l  than in 
the Green land reindeer .  

The var iat ion l im its for the breadth o f  maxilla i n  proport ion to  
length in  the  ful l -g rown Lapland re indeer exa m ined a re : 

per cent .  per cent .  
I n  males from Sun je l  38. 2-46. 5 ,  i n  females 37 . 1 - 42 .3  

I nari 39. 1 -44. 1 ,  40.5- 43.6 
U ts joki  38. 5 -45 .5 ,  4 1 . 2 - 4 1 . 7 

2 specimens .  
South Varanger 39.0-44 .6 ,  38 . 3-43. 1 
Petschenga 4 1 .3-44.2 ,  4 1 . 4 - 42 .7  
Karas jok 4 1 . 1 --44 .7 ,  38.4 42 .2  
N orth Varanger 39.9 - 44 .4 ,  (34 . 7 ) 1 37 .3-44.8 
Magerøy-Repvåg 37 .9-45 .3 ,  38 . 1 -47 .0  
Karesuando 37 . 2-43 . 5 ,  37 .6-42 .8  

3 speeimens . 

l I n  a n e  of 1 7  spee i m e n s .  
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The length of maxilla i n  proport ion to length of skul l  varies 
between the fol lowing l imits : 

per cent .  per cent .  
I n  males from Sunje l  48. 1 -53.4 ,  i n  females 50.0-53.9 

I nar i  50.6-53.6 ,  5 1 . 7-53. 1 
U ts joki  49.8-53,4, 50.6-52 .2  

2 speeimens .  
South Varanger 50. 1 -53.9,  50.4-52.3 
Petschenga 48. 1 --5 1 . 7 ,  52 . 1 -52.3 

2 speeimens .  
Karasj ok 49.4-53.2 ,  50.9-53.9  
N orth Varanger 49.9- 52. 1 ,  50.7-54.2 
Magerøy-Repvåg 5 1 . 2-53.9, 50. 2-54.6 
Karesuando 50. 1 -54 .6 ,  49. 5-5 1 . 8 

3 spee imens .  

The  breadth o f  maxilla i n  proport ion to  i t s  length varies in my 
m aterial of  Lap land  reindeer between w ider  l im its than  i n  the  Spi ts
bergen and  i n  the  Green l and  reindeer .  The  latter can not  by any means 
be sa id to have a narrower maxilla than the Lapland  type ; rather the  
reverse.  So h igh a percentage for the h eight of maxilla i n  proport ion 
to length as 47 . 5  and  47.8 ,  as the m aterial of  the  Greenland rein
deer sh ows, does not  occur amongst the Lapland deer .  The length of  
maxilla i n  proportion to length o f  sku l l  seems  to  be somewhat greater 
i n  the Spitsbergen reindeer also compared with the Lapland form .  I f  
we now com pare the length and breadth proportions  o f  maxilla i n  the 
Lapland rei ndeer from the  d ifferent l ocal i t ies ,  the variat ions prove to  
be  qu ite homogeneous .  Re indeer from the forest tracts have ne i ther  
broader nor  longer maxilla than those from mounta in  d istricts . 

Os zy gom at icum.  

I n  the  Spi ts bergen re indeer,  accord ing to  ANDERSEN , the length of  
os zygomaticum i s  shorter than  th ree t imes  i t s  height .  I n  the Green land 
re indeer ,  on  the contrary, the  length  i s  stated to be  qu i te  three t imes 
the  h eight. 

In my  ma ter ia l  of  fu l l-grown males from Spitsbergen (Tab. X I I I ) ,  the  
h eight of  the  cheek-bone varies between 33 per cent .  and  43. 3 per  cent .  
o f  the  length o f  the same bone ; the  l ength i s  thus from quite 3 t imes 
to 2 .3  t imes the height .  In females the percentage proportion between 
the  he igh t  and  length var ies  from 38 .9  per cent .  to 44 .4  per  cent .  
(2 .6  to 2 .3  times the height) .  I t  i s  on ly  i n  one  case , a m ale ,  that  the 
length i s  ful ly  3 t imes the  height ; in a l l  the  other  cases,  ma les  and 
females ,  the cheek-bone ,  as AN DERSEN  states ,  i s  shorter, most ly a 
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H UIe  shorter than 2 1 /z t imes t h e  heigh t ; in  calves i t  i s  a l iUl e  longer 
than 2 1 /2 t imes ,  but never ful ly  3 t imes the height .  

In the Green land reindeer examined I can ,  h owever ,  not  find any 
con firmat ion of  A N D E RSEN ' S  statement  to the  effect that the cheek-bone 
is longer than in  the  Spitsbergen type.  I t  i s ,  on the  contrary ,  i n  
severa i cases shorter than in  these, and  the length is  not  i n  any case 
fu l ly 3 times the he ight .  

There seems to be no strik ing d ifference in  the length o f  os zygo

maticum in proport ion to the  length o f  cran ium between the Spitsbergen 
and the Greenland re indeer ; i n  some of  the la tter ,  i t  is true, the cheek
bone i s  a sma l l  percen tage longer ; on  the whole ,  however ,  the  percen
tage figures a re o f  nearly equal va lue ; the cheek- bone in  both is 
somet imes a Httle more, sometimes a l i tt le less than 1 /3 of  the length 
of  cran ium both i n  males and females  (see Tab .  X I I  a ,  b l ,  ( in  males from 
Spi tsbergen 3 1 . 2-33 .9 per  cent .  in  females 30.9 -33.8 per  cen t .  ; i n  males 
from Green land 30. 1 -35 .6 per cent .  i n  females 30. 4 - 34 .7  per cent . ) .  

Accord ing t o  L I L LJEBORG l I 2] ,  p .  839 ,  t h e  cheek-bones are 
a l ike in Lapland and Spitsbergen reindeer ,  which wi l l  a lso be found 
confirmed by the  num erous (on Tab .  X I I )  measurements and rat ios from 
my materia l .  

Dist an ce bet ween Pr emol ar s  and Can ine s. 

A relat ively short d istance between the  premolars and  the can ine 
teeth is stated by A N D E RSEN  to be a rac ia l  character in  the Spitsbergen 
reindeer ; the distance i s ,  accord ing  to A N D ERSEN ,  l onger in  th e Lapland 
and longest i n  the Green land reindeer .  On account  o f  the comparatively 
longer rows of  teeth in the Spitsbergen reindeer  the d istance from 
the fi rst pa ir  of premolars to the  can ine teeth  seems at fi rst g lance 
to be ,  not  on ly  abso lute ly ,  but a lso relat ively sma I I er  i n  the Spi tsbergen 
re indeer t han  in  the l a rger G reenland and Lapland forms .  I f, how
ever, the d istance named is  reckoned in  proport ion to the total cran ia l  
length there i s  no  strik ing d ifference between the  Spitsbergen reindeer 
and  the others .  

In my  materia l  of Sp i tsbergen males (Tab .  X) the d istance men
t ioned represents 1 5 . 7- 1 7 .6- 1 8 .3 per cent .  and  1 8.7  per cent .  o f  the 
total length o f  the cran ium (the  fi fth fu l l -grown male was defective ) ,  
and  i n  females from 1 6 .8- 1 8 .9 p e r  cent ; in  calves t h e  variat ion 
practica l ly fa l l s  between the same l im its .  For G reen land reindeer ,  
wh ich ,  according to A N D E RSEN ,  should have the  longest d istance ,  I 
h ave measurements from Oslo Museum specimens on ly .  I n  the 
4 males the d istance varies between 1 6. 2  per cent .  and  1 7 . 4  per cent . 
of the total length o f  the cranium and  for the female  it i s  1 7 . 4  per cent .  
These percentages thus do not  confirm A N DERSEN ' S  statement ,  and  from 
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the percentage figures for the Lapland  reindeer ,  i t  appears ,  i ndeed ,  
tha t  there are wider var ia t ions amongst th is  considerably more ample 
m aterial ,  but ,  cons idered on the average, there is  n o  marked d ifference 
i n  the percentages either between the  Lapland and the  Spitsbergen or 
the Green l and  reindeer ,  or  between the  speeimens of  Lapland  reindeer 
from d ifferent local i t ies .  The  considerably smal ler Spitsbergen skul Is  
h ave , as was to be expected , an  absolutely smal ler  d istance than 
the  rest. 

[ I n  none o f  the speeimens I have had an  opportun ity to examine 
before the  preparat ion of  the cran ium - some were from an imals  up  
to 17 and  1 8  years o ld - h ave the  can ine  teeth p ierced through the  
gum .  The  can ine-teeth are not worn i n  any  of  the  specimens .  In  the  
speeimens , which N ITSC H E  has  examined ,  the  same has  been  the  case , 
and  therefore I venture to suppose that it is a general rule for reind eer ,  
that  the  canine teeth ,  which are of  equal size i n  both sexes (cf. red deer) 
con stan tly  remain h idden under the  gum] . 

Besides the  closely examined skul Is  from Spitsbergen mentioned 
above ,  which a l l  h ave a pecul iar  stam p  whereby they can eas i ly be 
d i st inguished from a l l  the other reindeer  skul Is  which I h ave had 
fo r comparison both from Green land and  from King Wi l l i am Land 
and from the  European cont inent ,  I have h ad an  opportunity to go over 
a score of  skul Is from Spitsbergen i n  the  H els ingfors Zoological 
Museum.  Al le these were a lso of  the same d i st inctive type. The  
same th ing may  be sa id  o f  AN DERSEN ' S ,  L ILLJ EBORG'S ,  N ITSC H E ' S  and  
CAMERANO ' S  m aterials .  N ew-born calves a l so  from Spitsbergen h ave 
pecul iarit ies by  which they a re pla in ly d istingu ished from new-born 
calves of  reindeer from the  Cont inent .  The  d ifferences in  the construet i on  
o f  the sku l l  a lone  i n  the  Spitsbergen reindeer ,  compared w i th  the  
others ,  a re  so great ,  so fa r constant ,  tha t ,  i n  m y  opin ion , i t  i s  quite 
reasonable tha t  the  Spitsbergen reindeer has  been regarded as a 
pecul i ar  race . 

Limbs.  

Besides the construetion o f  the  sku l l ,  A N D E RSEN  compares the 
l imbs of  the  Spitsbergen reindeer wi th  those of  the  Lapland ,  Green
land and foss i l  Scan ian  reindeer .  U n fortunately I have not  had mater
ia l  of  the  l imbs  for the supplementat ion of  A N D E RSEN ' S  i nvestigations ,  
according to which th e  Spitsbergen rein deer has  a short and broad 
scapula , a s lender h umerus ,  a short t ib ia and  a long metatarsus ,  
whi l s t ,  on  the  contrary, the  Lapland re indeer has  a long and  s lender 
scapula and a short foreleg. For the  Green land reindeer A N DERSEN  
states : foreleg long, pelvis l ong ,  t i b i a  l ong ,  and  metatarsus short . The  
d ifference i n  length between t ib ia and  the  large metatarsal bone  i n  
the  Spitsbergen reindeer i s ,  according t o  A N D E RSEN , not  l d m . ,  wh i l st ,  
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on the o ther  hand , in  the Greenland re indeer  the d ifference i n  length 
varies between 4.3 and 1 .25 dm . ; as to the  fossi l  Scanian re indeer 
h e  states that ,  next  to the Spi tsbergen re indeer ,  i t has  the longest 
metatarsus. 

LON N BERG,  on  the other hand ,  states ( 1 909) that the Spi tsbergen 
reindeer h as s h o r t metacarpal  and metatarsal bones .  The metacarpal 
bone, according to LON N BERG ,  forms i n  the Spitsbergen re indeer on ly  
about 74 .7  per cent .  o f  humerus and the metatarsal bone 93 .8  per cent .  
o f  the  femur ,  which facts LON N BERG regards as a sign that  the Spitsbergen 

Fig. 1 5. Spi tsbergen Re indeer, 0', Sassen Bay, August 1 9 1 1 ,  
Zoo l .  Museum, Oslo . 

reindeer is  o f  stunted form ,  "which in  its degenerated condi t ion sti l l  
remains  i n  certain respects at  a j uveni le stage" .  As to woodl and reindeer 
and m ountain re indeer LON N BERG holds that  the  m etatarsal  bones and 
metacarpal bones in  the former are respectively shorter than in  the 
latter ,  which LON N BERG has found by com paring, i n  a skeleton from a 
mounta in reindeer and one from a woodland re indeer ,  the  bones men
t ioned with the humurus and the  fem ur ,  and  l ikewise a lso by com paring 
the metacarpal bone with the radius and the  metatarsal bone with the ti b ia . 
The reason why the  woodland re indeer has  a comparat ively shorter meta
carpal (and meta ta rsal )  bone is due ,  th inks LON N B E RG ,  to the d iffer-
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rence in  mode o f  l i  fe , as  the woodland reindeer prefers bog and  
swamp land .  

" But l ikewise the short metacarpal and m etatarsa l  bones  ("cannon " 
bones) form both an  ontogenet ic and a phyl logenetic pr imit ive character ,  

F ig .  1 6. N o rwegian w i ld  Re indeer, 0' ,  Veodalen ,  Vågå. Dec .  1 88 1 ,  on  the  
s a m e  sca l a  as F i g .  1 5 .  Z o o l .  M u s e u m ,  O s l o .  

and the longer ones i ndicates a specia l isat ion .  The greater l ength of 
the "cannon" bones i n  m ounta in  re indeer  i s  therefore pro babl y associated 
with their  more mobi le mode of  l i fe together with the ir  long wander
ings" . l 1 6] p. 1 8 1 .  

Here i t  must ,  h owever, be remarked , as wi l l  be  more ful ly  dea l t  
with be low, that the reindeer in Spi tsbergen m ove from one  tract 
to another according to the seasons ,  and undoubted ly  are under the 
necessity of  lead ing a m ode o f  l i fe more in conformity with that of  wi ld 
re indeer i n  the  Norwegian  moutain t racts than wi th that  o f  reindeer i n  
Swedish and F in l and  forest tracts . The  con formity between woodland 
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reindeer and  those o f  Spitsbergen ,  with respect to the short metatarsal 
and metacarpal bones and the cause of  this conformi ty ,  does not seem 
to be qui te cleared up. Further, i t  appears beyond doubt that re in
deer i n  Spitsbergen a re partly recruited th rough immigrati on ,  and just 
by  reindeer wh ich make extremely long wanderings ( see below) . 

External Characters. 

Size.  
The i n fer ior s ize o f  the Spitsbergen re indeer has  been emphasized 

by many authors ,  and undoubted ly  i ts smal l ness has fi rst cal led forth 
the idea that i t  forrned a dwarfed race d istingu ish ing i t  from the typical  
one.  The shoulder height o f  a fu l l -grown Spitsbergen male i n  the  Oslo 
Zoological Museum, Fig. I S , shot  a t  Sassen Bay in August 1 9 1 1 ,  measures 
82 cm.  and o f  a ful l -grown male i n  the  Trondh jem Museum (accord ing 
to the D i rector, Mr .  O .  N O R DGAAR D) 94 cm.  For  comparison i t  may be 
stated that a Norwegian  wi ld reindeer  male i n  the same m useum , from 
O pdal  (Sep t .  1 908) ,  measures 1 1 6 cm . ,  and  3 ma les  in  the  Stavanger 
M u seum , from Ryfylke (accord ing  to the late Conservator ,  Mr. H ELL lESE N )  
measure 1 09 1 /2, 1 07 ,  a n d  1 06 cm . (a l l  measurements taken t o  t h e  ha i r  
roots ; length o f  the  ha i r  is  about  2 L2 cm . ) .  

Concern ing  the cause of  t h i s  i n fer ior size o f  the Spitsbergen reindeer 
LI LI.J EBORG [ 1 2J ,  writes on pp.  838-839 : "This i s  wi thout  doubt  due 
partly to the insular ,  and  parti y to the  h yperborean nature o f  th i s  region . 
The  reindeer is confined to a smal l  area , and  part ly th i s  c i rcumstance 
and part ly the hard c l imate with the  long and dark winter - which 
during the  greater part o f  the  year th reatens its very existenee and  dur ing 
which , as A . j .  MALMGREN  [ 1 71 .  ( 1 863) ,  p .  1 47 supposes, i t  m ust to no 
s m a l l  extent  l ive o n  the  fat accu m u lated d u ring the  s u m m e r  - must  
prevent i ts  development" .  

Fatness. 
When the Spitsbergen reindeer i s  met with down at the coast early 

in  spring i t  i s  quite fat ,  but later on i n  the spring when a h ard crust of 
snow covers the m ounta ins and the iceencrusted mounta in s ides are 
a lmost inaccess ib le ,  the  Spitsbergen reindeer becomes so skinny that i t  
i s  o f  no  use as food .  During the summer i t  recovers very quickly ,  so 
that  before autumn i t  can put on a layer o f  fa t severai inches th ick ,  
which gives the an ima l  qu i te an unshapely appearance .  A t  the  end  o f  
August a n d  a l l  September  i t  i s  l ike a " fatted s laughter-ox"  a n d  its flesh 
i s  so impregnated with fat ,  tha t  for many people i t  i s  a lm ost uneatable .  
The layer o f  fat under the  skin i s  sa id to be 3 to 4 inches th ick (cf. 
Skipper H OLM 'S  j ournal  from winters spent in Spi tsbergen , 1 895- 1 896, 
Spitsbergen Gazette 1 897 ) .  
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DANIEL N ØIS the Arctic travel ler and  hunter ,  who through A DOLF 

HOEL has k ind ly commun icated to me severai observations on Sp its
bergen reindeer ,  writes i n  a letter of April 1 923 : "When the Spitsbergen 
reindeer, a fter a peaceful  winter ,  is met with down at the coast i t  is 
genera J ly  very thin and can only i n  cases of  necessity be  used for human  
food .  Only in  some  places and under  favourable cond it ions c an  i t  keep 
i tsel f in  condit ion from one year to another.  As a ru le ,  i t  i s  worst from 
the beginn ing of  May to the  midd le  of  l une .  In  N orth Spitsbergen i t  
may even be very th in  unt i l  far into j uly .  In  an  average year i t  may  
begin to ge t  a n ice whi te l ayer  of  fat i n  the  l a s t  days  o f  j une, a nd  i n  
the  l atter ha l f  o f  j uly  t he  ful l-grown an imal i s  considered suitably fat ,  
and  the smal ler animals i n  the m idd le  o f  August .  Later i t  becomes 
exceedingly fat and  the layer o f  fat increases up to  the ear ly days o f  
October,  and on the h indmost part of  the  back  l a rge males may then 
h ave a layer measuring over 3 inches ; but they loose much fat i n  the 
rutting  t ime (October) .  G ravid females keep i n  better condi t ion during 
winter  than the  other an imals .  In  1 90 I the reindeer were i n  good con
d it ion far into the winter ,  and  on the 1 7th of May ,  on  the moun ta in 
o n  the left s ide o f  Bj 6rndalen , I shot a female which had  about one 
inch of  fat l e ft from the autumn layer .  I shot a ma le  i n  1 9 1 3  on  the 
expedit ion for the  rel ief  of  Schr6der-Stranz on the east s ide o f  Wi jde 
Bay ; i t  was su i tab ly fat for eating .  I t  was a big an imal  which had  begun 
to get new an tl ers on the  8th or 9th o f  May .  I n  1 906 and  1 9 1 2  the 
reindeer was o f  l i ttle use for food i n  May" . 

Regard ing a couple of specimens (an o ld ish fema le  and a ca l f) ,  wh ich 
were shot  i n  Mossebay i n  the midd le o f  October,  dur ing the Swedish 
Polar Expedit ion 1 872- 1 873, i t  i s  said (cf. KJ ELLMAN l l O] , p .  1 27) that  one 
m ight be tem pted to bel ieve that these th ick ,  coarse ,  colossal  an ima l s  
cou ld  scarcely belong to the reindeer species .  They were  reindeer i n  
winter coat .  The  whole body  was  covered with a very dense ,  winter 
coat severai  i nches th ick .  The head ,  a lmost unnoticeably separated from 
the  neck, was short and  th ick w i t h  a broad m uzzle ,  and  eyes wh ich 
could  scarcely be seen.  T h e  body seemed unshapely.  The  legs were 
short and th ick .  This  pecul iar ,  unshapely appearance i s  due to the  th ick 
layer of  fat under  the h ide ,  and also the  long coat of h air .  

Colour an d mo ul ting. 
I n  winter the  Spi tsbergen reindeer is of a wh it ish colour ,  wh ich  

causes i t  to be d i fficul t  to detect against the snow.  I ts summer  coat 
( immediately a fter the  moult ing) i s  very l ike that  o f  our  Norwegian  wi ld 
reindeer, but  on  the  back and rump i t  has  some white ha i r  mixed.  Of 
the  summer coat ,  immediately a fter the  moult ing ,  LIL LJ EBORG l 1 21 ,  
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p .  839 , says  tha t  i t  seems  to  be somewhat darker than in  Norwegian  
wi ld reindeer .  On the  back and rump i t  i s  then qu i te dark  brown 
i n terspersed with w hite hair .  "The Spi tsbergen rei ndeer has lost i ts  
winter coat" wri tes NØ l s  (Apr i l  1 923) , "at the elose o f  lune o r  early 
in j uly ; the fattest  and oldest lose the winter coat fi rst. They then 
get  qu ite dark ha ir ,  but reta in  a whi te streak under  the  be l ly to the 
midd le  o f  the neck .  L i ttle by httle, as the ha i rs grow,  they become  
l ighter and in  winter the Spi tsbergen re i ndeer turns qu ite wh i te " .  Mr .  
M .  A .  I NG EBR I GTSEN ,  the  wel l-known Norwegian  wh aler ,  has  l ikewise 
i n formed me that moul t ing  takes place later i n  small an ima ls  than in 
l a rge and fa t ones. And in the val leys he  th inks that the moul t ing  
genera l ly took p lace  earl i e r  th at near  the  eaa st . 

AIso, according to KOLTHO FF 'S  [ 1 1 [ ( 1 903) observat ions ,  the winter 
coat does not  seem to be shed unt i l  after m idsum mer.  The specimens wh ich  
were shot  during A .  G.  N ATHORST 'S  exped i t ion to Spi tsbergen and Kong 
Karls Land i n  1 898 had st i l l ,  i n  the beg inn ing of  ju ly ,  the i r  whi te 
winter coat ,  but  th e ha i rs were so loose t ha t  they fel l  o ff  in b ig tu fts 
when one took ho ld  of the an ima ls .  "On  the Spi tsbergen reindeer 
k i l led in  j une" ,  says KOLTHOFF  (p .  25) , " there were traces of  an  easi ly 
fa l l ing ,  wool ly win ter  coat growing out  from the lang winter ha i rs ,  wh ich 
ind icates a tendency to the  format ion o f  an aux i l i ary winter  coat ,  an a
logous to that  of  the musk-ox" .  

Th is  growth of  a woolly winter coat i n  t h e  Spi tsbergen reindeer 
"which should be q uite a cur ious feature i n  the case of  a mem ber o f  the 
deer fami ly" ,  has not yet been c losely i nvestigated i n  speei mens from 
the  \vin ter- season, and un fortunately I have not  ye t  been ab l e  to get 
i n format ion from the members of  h unt ing expedit ions who have shot  
reindeer i n  Sp i tsbergen in  \Vinter .  

Antlers. 

In the shape of  the antlers th ere is, i n  the Spitsbergen as in oth e r  
re indeer ,  much  var iati on .  I have  no t  su fficient  materia l  t o  be ab l e  to 
state whether the Sp i tsbergen reindeer 's ant lers have any special pecul i 
ar i ty . The  antlers had  been sawn o ff  in  most o f  the skul Is  i n  my 
material . "The antlers are real ly  as i n  most reindeer" ,  wr i tes NØ IS  
( April 1 923) ,  "and the l argest and  oldest m a les east the i r  an tlers a t  
the e lose o f  February , poss ib ly  a l i tt le ear l ier .  I h ave seen females 
with antl ers r ight i n to Apri l ,  as wel l as ca lves under a year o ld . The  
l argest and oldest males begin t o  get new an tlers i n  t he  m idd l e  o f  May ,  
the younger la ter" .  On the 2 1  st o f  May,  1 90 1 , N Ø l S shot  at eoles  Bay 
a large reindeer male  which had new an tlers about 8 inches lang .  The 
antIers were s ingle and  of  " fu l l  th ickness" .  The  ma le  was supposed to  
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be from  1 5  to 20 years o ld .  The la rgest num ber of t ines N ØIS  has  
seen on the antlers o f  Spitsbergen reindeer is 26. 

The " rubbing" of the velvet does not occur unt i l  far into August .  
The most developed males have a start i n  th is respect ,  not  however 
so great as i n  the casting p rocess. 

Habits, Occurrence,  &c. 

Food. 
In the "Spitsbergen Gazette" for 20th j uly  1 897 , C .  C .  writes in 

an  a rticle ,  "Spitsbergenrenen", that its food consists of  grass and other 
phanerogame p lants o f  a l l  k inds ; a lso fungi i n  summer.  In winter i t  
l i ves ch ie fly  on  reindeermoss ( Cladonia rangijerina) which i s  found 
a lmost everywhere in  Spitsbergen .  Further he  says  tha t  i t  a l so  eats 
l emmings, wh ich i t  pursues with avid i ty .  H ere i t  must be n oted that  
the  lemming i s  extremely rare i n  Spitsbergen ! 1 

Reindeer m oss does grow in  most  pa rts of  Spitsbergen ,  but in  
most p laces  only sporadica l ly and never i n  great quantit ies . The  real 
Cladonia rangijerina i s  at  any rate seen so rarely that i t  cannot be o f  any  
i mportance as food for reindeer in  Spitsbergen .  Cladonia silvatica i s  
found there ,  but  i t  does not  occur i n  any  abundance e i ther .  Of  l i chens 
on  which the rei ndeer may be supposed to  l ive ,  the  Cetraria comes 
in  the fi rst rank .  Most frequent are severaI k inds of  I cela nd  I i chens  
especia l ly  Cetraria hiascens and Crispa, besides Cetraria nivalis and 
Cucculata , and  probably some o f  these  l i chens  form the principal  food 
of the reindeer in  winter .  Of  fungi , fuzz-bal ls (Lycoperdon) are found 
now and then , and a l so  some other  smal l  mushrooms.  I f  eaten by the 
re indeer the mushrooms surely must be regarded as t it-bits rather than 
as  nour ishment .  

"The food  o f  the Spi tsbergen reindeer" writes NØIS (Apri l  1 923) ,  
consists o f  d i fferent k inds  o f  grasses ,  fl owers a n d  fol iaceous plants ,  
together with re indeer moss ; but of  re indeer moss there i s  not  much . 
I h ave examined the stomach contents o f  some reindeer that  had  been 

1 The fo l low ing  extract from a l e tter to me from Pro fessor Dr .  BRO H L , [ nsti tlIt f. 
Meeresk . ,  Berl in ,  appears h owever to i nd icate that l e m m i ngs actual ly have been  
observed i n  Sp i tsberge n .  Prof. BI<O  H L  says : " M .  TH .  V O N  H E U G L I  N spr i ch t  auf  Se i te 
8 des 3 .  Tei les  se iner  Reise i m  N o rdpolarmeer 1 870 - 1 87 1  (Be itrage zur Fauna ,  Flora 

und Geo log ie  von Sp i tsbergen und N ovaja  Seml ja) ,  Brau nschweig 1 874. vo m  Ha 1s 

band-Lemming  ( Myndes torq u a tu s  PALL .) .  Er me in t  dan der  Halsband -Lemming 
naeh Sp i tzbergen n u r  zufii l l i g  auf  dem E ise  versch lagen se i ,  und  erwahn t, dan 

Parry auf  dem Eise n6rd l i ch  Sp itzbergen e in  SkeI et! d i eses T i eres gefunden  habe .  
Wen ige Zei len darauf te i 1 t  e r  aber mi t ,  dar� e r  Lemmingbauten i n  der  Adventbai  

gefllnden habe und  da13 der  E is lotse d ie T i e re frliher  wiederholt  ausgegraben  habe . ' ·  

4 
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shot, and  i t  appears that  i f  the  an ima l  can ge t  an ac id  grass that  Arctic 
hunters cal l  "Skjørbukgress " (Cochlearia officinalis) i t  prefers th is" . 
I t  m ust be noted that  i n  Norway the  "Sk jørbukgress" is found at t he  
coast ; in  Spitsbergen ,  however, i t  does  no t  on ly  occu r a long  the shore 
but freq uent ly to the very summit of the mounta ins .  " I n  win te r" ,  says 
NØIS further, " the reindeer m ust of  ten be content with var ious k inds  
of  d ry straw,  the l ongest o f  which penetrate the crust o f  ice prevalent 
i n  so many places .  Such layers o f  ice are formed late i n  the autu m n  
after southerly storms with ra in and  sleet ,  wh ich after a d a y  or  more 
freeze into a hard crust of  ice .  I n  winters when th is  ice crust is  
es pec i  a l l  y prevalent  the Spitsbergen reindeer has  a h ard struggle to 
procure sufficient food ,  and i t  then wanders great  d is tances and may 
come down to the  coast at any  t ime during the win ter .  The  o ldest  
reindeer wh ich know the loca l i t ies  best ,  and have the greatest strength 
to kick the ice crust to p ieces, fare best .  In winter  the hoofs a re muc h 
sharper than i n  summer" .  

A .  E .  N O R DE NSK IOLD [ 2 1 ] ,  ( 1 880) Vol . I p .  1 29 says that  the Spitsbergen 
reindeer comes down in  autumn to the  coast i n  order to eat seaweed . 
but NØIS  considers th is  to be improbable ,  as there is l i tt le access ib le  
seaweed ,  on  the beach ,  which in  Spitsbergen is  ear ly covered wi th ice .  

The  Norwegian botanist ,  J O H A N N ES LID ,  wh o has visited Spitsbergen , 
has i n formed me  that  seaweeds ( Laminaria etc . )  a re to be found 
stranded in  quan tit ies i n  severai places a long  the  sandy shores of  Spits
bergen ,  on the west coast as wel l  as i n  the fiord s .  Th is  seaweed i s  certa in ly 
accessib le food for the re indeer  at a l l  events ear ly  in  the  autu m n .  

Rutting season. 
At the end of September Spitsbergen reindeer begin to congregate 

i n  herds, and the  l a rge m ales,  wh ich d u ring the whole  s u m m e r  prefe r  
sol i tude ,  begin to j o in  the herds .  I n  the ear ly days  o f  October ,  says 
N ØIS ,  pair ing is going on ,  and at that  t ime every herd must have i ts 
leader ,  so that there often occur v io lent fights between the  males .  One  
can  of  t en  mee t  a bu l l ,  t h a t  has  been  dr iven away, accompanied on ly  
by  a s ingle female  i n  some remote place ,  and  sol i tary wandering males ,  
which have been dr iven off by the ir  stronger r iva is ,  can be en ti ced to  
with in  a short d istance by sett ing up  a reindeer h orn over the  ridge of  
a h i l l .  The  rutti ng season is  over a t  the end o f  October (or  earl y  in  
N ovember) .  

Occurrence, &c. 
U p to a short tim e  ago, the reindeer occurred over practica l ly  the  

who le  of  the ice- free parts of Spitsbergen ,  and i t  has  undoubtedly been 
far more numerous i n  ear l ier t imes than now. Fi rst the Dutch and the 
Engl ish , and  la ter on  the Russ ians and  Norwegians ,  hunted re indeer in 
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Spitsbergen .  A .  E .  NORDENSKIOLD [2 1 ] , Vol .  I ,  p. 1 28 says : "When 
Spitsbergen was  first mapped,  many places were named a fter the reindeer ,  
which i ndicates that  i t  then occurred i n  great numbers, and i t  i s  j ust 
in most of  these places that the reindeer is  no longer found  a t  a l l " .  
- To th i s  mus t  however be remarked,  fi rstly ,  tha t  the  mapping o f  Spits
bergen took place ! itt le by  ! i tt le ,  so that  one can scarcely use the words 
"when Spitsbergen was fi rst  mapped" ; secondly ,  i t  cannot be sa id that 
a num ber o f  places h ave been named after the reindeer ,  as the re are 
comparatively few names of places i n  Spitsbergen which point to the  
occurrence o f  reindeer there ; and ,  i n  the  th i rd  place ,  one m ay ,  as a ru l e ,  
s t i l l  find  reindeer i n  the places wh ich  are  named after them .  Some val leys 
i n  Spitsbergen have been named by N o rwegian h un ters with names con
ta in ing " Ren" ,  for instance Rendalen ( " Reindeer Val ley ") ,  v iz .  Rendalen 
on  the  Kapp Thordsen peninsula ,  Rendalen on the east s ide o f  G reen 
H arbour and  Rendalen on the north s ide of  Van Mi jen Bay.  

Besides these , there are other loca! i t ies named a fter the rei ndeer ,  
e .  g .  Rensdyrpynten on the south s ide of  Bel lsund and Rensdyr landet  
on  the  north coast  of  Spitsbergen .  But the reindeer is  sti l l  found  in  
m ost of  these places .  I n  Rendalen in  Green Harbour i t  i s  not  found 
a t  present ,  but  i t  occurred there ,  at any  rate , up  to 6 or  8 years  ago,  
long after  A .  E .  NORDENSK IOLD ' s  expedit ions .  

In " Reise i Ost- og Vest-Fin marken samt t i l  Beeren - Ei land og 
Spitsbergen i Aarene 1 827 og 1 828" [ 9] , p. 1 56, B .  M .  KE ILHAU  says 
t h at h e  found many antlers and  bones of  rei ndeer around the 
Russian sett lement  at  the entrance to Wybe J ans Water ( c-� Storfj o rden ) .  
I n  the yea r  1 743 a Russian vessel with 1 4  men wen t  t o  Spitsbergen ,  
bu t  instead o f  going t o  the west s ide ,  where the  D utch and other 
n at ional i t ies a t  that  t ime went whal ing every year ,  they sa i led to East 
Spitsbergen , which the Russians cal l  Maloy ( Litt le) B rovn to dist inguish 
i t  from Boischoy (Great) B rovn, as Spitsbergen proper is  ca l led .  Four 
men of  the crew escaped from the ship ,  which was probably wrecked , 
and unti l  the  4th of  August 1 749, they remained on an  is land on 
the  east coast of  Spitsbergen (KE ILHAU th inks  i t  h a s  been on Ha lv
m åneøya ,  on the  south s ide o f  Edge øy) ,  and l ived ch iefly on  bear 
and reindeer meat. The root of a p ine- tree d ri fted i n  from the sea was 
u sed as a bow, for which the string was made of  bear s inews. With 
this bow 250 reindeer i n  al l  were shot and a great num ber o f  wh ite 
and  b lue foxes .  N ine bears were k i l l ed .  

The l ate J O H A N  HAGERUP ,  sea l ing captain and  hunter of  Tromso,  
who as early as 1 867 made h i s  fi rst voyage to Spitsbergen ,  wri tes in 
a letter o f  Apri l  1 923 to Mr .  H OEL regarding the quanti ty of  reindeer 
in Spitsbergen , that the condi t ions now are nothing l ike  what they were 
at that t ime .  I n  the sixt ies re indeer swarmed in  Sassen Bay ,  Advent 
Bay ,  and Green H arbour ,  and i t  d id  not  take long to k i l l  a hundred 
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reindeer or  so .  I n  the seventies ,  cod - fi sh ing began in  those waters.  For  
severai years  about  30 fi sh i ng vessels lay i n  I sfj orden and other places. 
and each o f  these vessels took yearly 25 to 50 reindeer .  Later on 
tourists came. who shot a great many ; they took the  heads as hunting 
troph ies ,  and left the careasses .  

"Als vor J a h ren e ine bekann te Personl ichkei t  von hohem Rang 
mit i h rem Gefolge d ie  Westktiste Spi tzbergens besuchte , "  writes H. CO N 
WENTZ [ 5 1 . ( 1 9 1 1 ) ,  "wurden bei der  Kol  bay 47 Renntiere erlegt ,  wovon 
d ie  Gesel lschaft nur  1 3 , j a .  n ach  e i ne r  anderen Version n ich t  e in  e in
ziges Sttick verwertete. Ferner wurden auch a l le  Seevoge l ,  d ie  in  Sch uB
weite kamen ,  nutz los h i ngemordet .  In den J a h ren 1 89 1 --- 1 892 re is te e ine 
andere hochgesteI l te Personl ichkei t  i n  Begleitung von Damen und Herren 
nach Spitzbergen .  Die kleine Gese l lschaft schoz a l le in  i n  d re i  Tagen 
in  der Kolbay und Adventbay mehr  a ls  60 Renntiere ; e in ige wurden 
a l lerdings verwertet . aber  d ie  meisten ha tte man  nur getotet . um d ie  
Gewei he  a ls Trophaen mi tnehmen zu konnen" .  

Norwegian hunters have shot  reindeer both on Kong Karl s  Land and 
on the north coast o f  North-East Lan d ,  and on is lands ly ing s t i l l  farther  
away to the north (Castrens ,  Parrys ,  Martens and  Phipps øyer ) .  the  
reindeer,  accord ing to A .  E .  NORDE NSK IOLD ,  [ 2 1 1 . B .  I ,  p. 1 26 has  been 
fa ir ly com mon .  

Capt .  H A N S j O H A N N ES E N ,  the we l l  kno\\'n Arctic explorer o f  Tromso .  
who for many years hun ted in Spi tsbergen ,  has  i n formed me  tha t  Edge 
øy was th e best hunt ing ground for rei ndeer in  Spitsbergen .  Ho\\'
eve 1',  as in other places in Spitsbergen , the  re indeer have decreased 
considerably in  number s ince the ice- condi tions from the beginn ing  o f  the  
n i neties a l lowed sh ips to ca l l  a t  the  i s l and  group fro m  the  north s ide .  Some 
hunters could ,  in  former years .  when re indeer were fa r more numerous 
in  Spitsbergen than now,  return with u p  to 1 50 a n i mals .  N o\\! ,  on  the 
contrary ,  they must  hunt the  re indeer s p e e i a I l  y i f  they are to s ucceed 
in  shooting fi fty or so i n  the course of  the summer (noted in  1 900 a fter 
personal conversation with Capt .  H A N S  J O H A N N ESEN ) .  Other Arct ic  
trave l Iers h ave stated as the  best hunt ing-grounds : the  north s ide o f  Bel l 
sund ,  round I sfjorden and  Wi jde Bay .  on  the coasts o f  H in lopenstredet 
and at  H el eysund .  During NATHORST ' S  expedi t ion i n  1 898 reindeer .  
accord ing to KOL THOFF ,  l i l L were found to be most numerous round 
Van Mi jen  Bay ,  and ,  i n  1 900, the same author met many i n  the va l ley 
a t  Coles Bay ( I s fj o rden ) .  Further  K .  relates that  the  re indeer \Vas 
specia l ly num erous i n  the val ley \\'hich stretches bet\\'een  Van Mi jen  
Bay ( Lowe Sound) and Coles Bay. From here the re indeer \\'andered 
dur ing h i s  visit at Coles Bay out to that  bay dai ly and then came even 
to Advent Bay ,  where six an ima ls  were ki I led i n  .l une  by a hunter .  

On Kong Kar ls  Land , on the  other hand ,  no  re indeer \Vere to be 
seen during N A THORST ' S  expedit ion i n  1 898. But there \Ve re here and 
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there reindeer antlers ly ing about, wh ich showed that re indeer had 
occurred there before .  " I n  the year 1 872 an  uncom monly  large bu l l  
was shot  on  Kong Kar ls  I sl and  by N.  J O H N SE N ,  a hun ter ,  and  i n  1 889 
H EMM I N G  A N D R EASEN ki l led th ree re indeer on the  Swedish forel a nd  
( see NATHORST ,  Två  Somrar i N orra I sha fvet Vo l .  I ,  p. 25 1 ) . S i n ce  tha t  
t ime no  re indeer  have pro babl  y appeared on Kong Kar ls  Land .  As  th i s  
l and  seems much too smal l  for a permanent  stock of  reindeer ,  i t  seems  to  
me  l ike ly tha t  the an ima ls  had  wandered over  the i ce  from Spitsbergen" .  
( KOLTHOFF  1 903) . " That  the Spitsbergen reindeer ,  wh i ch  are k i l led year ly 
i n  great  numbers by Arctic hunters, i s  no t  exterminated ,  seems  a proof" 
says KOLTHOFF ,  "that  it is found i n  greater numbers in the  va l l eys  
which stretch into the  country ,  where these h unters never  go" .  Be
s ides ,  i t  may be  ment ioned as an  ind i rect reason ,  tha t  the polar  wolf  
does not  oecur  in  Spitsbergen .  The immigration of  the wolf  to East G reen
l and ,  th inks N ATH ORST l 1 9] ( 1 899) p .  235 , i s  the reason why the numerous 
re indeer stock that  formerly existed there ,  h as been so dec imated that  i ts 
ear ly extinction  may be expected .  N O R D ENSK IOLD  th inks that the Spi ts
bergen reindeer stock, no t  being dec imated in spite of severe mole
stat ion ,  is recruited from without .  (More about this later) . 

Extensive hun  t ing o f  the  reindeer during reeent  years h as d riven 
i t  from the  eas i ly accessib le  west eoast of  Spitsbergen .  O n  the other 
hand ,  i t  i s  st i l l ,  accord ing to HOEL ( 1 9 1 6) ,  abundant on  the n orth coast  
(west o f  W ood Bay and eastward) ,  on the  east s ide of  the main i sl and ,  
as wel l  as i n  Barents Land and  Edge  øy .  

In  spite of  the  fact that  the  rein deer has  been driven from the  
eas i ly  approachable west coast o f  Spitsbergen ,  HOEL thought i n  1 9 1 6  
tha t  there was n o  danger o f  its being tota l ly  exterminated as has  been 
asserted by some foreign natural ists .  But  after the  i ncreased m in i ng  
operations  i n  Spitsbergen dur ing reeent years , on account o f  wintering 
h unters equ ipped with s ledges and dogs ,  the scarci ty o f  meat ,  and the 
h igh meat  prices dur ing the  war, the h unt ing of  the reindeer has taken 
another form .  In h is  proposal for a Royal  decree concerning pro
tectio n  of hunt ing  and H s h i n g  in Svalbard (v iz .  Spitsbergen a n d  Bjørnøya) 
submi tted to the Eastern Section o f  the Associat ion for the Protection of  
N atural  Obj ects i n  N onvay ,  d ated 1 5tb March 1 92 1 ,  H O EL writes ,  a mongst 
other t h ings, the fol lowing l :  

" U  nt i l  50 or  60 years ago the  re indeer was distr ibuted over 
the whole of  Spitsbergen . To the end of last century the Spitsbergen 
reindeer was h unted ch ie fl y  by sealers ,  who occasiona l ly  went ashore 
and  a lso by bunting expeditions  wintering tbere .  At the close o f  the  last  
century there also came some few tourists who often destroyed l arge 
fl ocks. But tbese people n ever reached far in l and .  H u nting took place 

1 This proposal ex ists only i n  manuscr ipt . Th i s reference is given w ith Mr. 
H OEL'S permiss ion . 
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i n  summer ,  and  the  hun ters had  to carry the reindeer on t he i r  backs 
to the coast ,  which i n  itsel f l im ited their invasion in land .  

Reindeer-hunt ing has  la tel y ,  h owever, completely changed as  the  
wintering Arctic hunters h ave added polar-sledges and dogs to the ir  
equipment ,  and  by these m eans of  transport they can cover a lmost 
un l im ited d istances and sea rch out and  k i l i  reindeer in the i r  most 
secluded places o f  refuge . Furthermore ,  on accoun t  o f  shortage of  
meat  and the  h igh prices rul ing in  N orway dur ing the  war,  sea l ing vessels 
h ave in increasing numbers visited the  coasts o f  Spi tsbergen , where they 
h ave ki l led reindeer in  hundreds ,  partly for their own requ i rements 
and partly for sale i n  Norway.  

In addi t ion ,  there is the growing exploitat ion of Spitsbergen ' s  
coa l  deposits and the  resultant  increase of  populat ion j ust in  the  best 
reindeer d istriet ,  between I sfj orden and Bel lsund . These m in ing sett le
ments are in  the main situated on the east and west s ide o f  Advent  Bay 
( N orwegian companies)  and the north s ide o f  Van Mijen Bay (Swedish 
and  Engl i sh  companies) . These companies keep a lso dogs and  po lar
sledges, with wh ich they can make extensive h unt ing expedi t ions and  
l oad  up  on one sledge 8- 1 0  reindeer .  Some  o f  these com panies have 
spared the reindeer as much  as possib le ,  wh i lst  other have hunted 
extensively .  I t  h as even h appened that one o f  the companies  rel ied 
for the who le  of  its fresh meat supply on reindeer h u n  t ing ,  and kept 
its own hun ter for this purpose.  

Stat ist ies for the  l ast few years show that the Spitsbergen rei n 
dee r  i s  taxed t oo  h eav i ly .  A t  the  Tromsø Custom H ouse the fol lowing 
numbers of  Reindeer were registered during the  years 1 9 1 5- 1 925 1 : 

1 9 1 5  1 9 1 6  
1 59 499 

1 9. 1 7  
535 

1 9 1 8  1 9 1 9  
993 268 

1 920 1 92 1  
2�3 6 1 

1 922 1 923 1 924 1 925 
1 1 5 55 68 90 

But besides the re indeer which  have been brough t to ports i n  
the  north o f  N orway ,  a considerable number have been  shot  for 
loca l  consum ption , - one may reckon  at least a couple o f  hundred a 
year up  to 1 920. 

There is  only a s ingle  year in  a l l  the ti m e  N orwegians  have  
hun ted on  Spi tsbergen ,  i .  e .  for over  a hundred years ,  tha t  so many  
reindeer have been  shot  as i n  1 9 1 8 ;  th i s  was  in  the  year  1 878, when  
1 49 1  an ima ls  were k i l led .  

These numbers prove that the Spi tsbergen reindeer has  unt i l  
la te ly been qu i te numerous ; i t  has  not  been exterm inated by Nor
wegian hunters at  a l l , as  was asserted at t he  beginn ing  of  th is  
century for purposes of agitation ,  pr inc ipa l ly  from Swedish quarters .  

l Spi tsbergen re i ndee r  have not  been reg is tered at other ports  i n  N orth N orway 
in these years .  
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But ,  on the other hand ,  i t  i s  c l ear  that  the  reindeer stock in  that  region 
,cannot  bear such heavy inroads upon the ir  n u m bers.  Both from my own 
o bservations and from i n formation from other sources,  I h ave been ab le  
to convince myself  that  the re indeer has been heavi ly decimated  every
where in  Spitsbergen during the l ast few years .  l f  th i s  is  cont inued for 
3 or  4 years more the reindeer wi l l  be entirely exterminated,  i n  any 
case i n  the  I sfj orden and  Bel lsund d istricts. Already now one must 
go a few mi les  in l and i n  order to find  re indeer there . "  

I n  the same proposal HOEL  mentions the fol lowing places in  
Spitsbergen where  the reindeer i s  found  at present : 

l .  On the north and west coast of the Nordostl and .  
2. A par t  o f  the nor th  coas t  o f  Spitsbergen : - Rensdyrlandet ,  Liefde  

Bay and  Wood Bay d istricts , peninsula between Wood Bay and  
Wi jde  Bay ,  Wi jde Bay ' s  vic in i ty .  

3. District between I sfj orden and Van Mi jen Bay and the val leys 
running up  from these fj ords eastward to Storfj orden . 

4 .  The  is lands Edge øy a n d  Barents Land . 

DAN I EL  N ØI S  (Apri l  1 923) has  given me the fol lowing part iculars 
regarding the occurrence o f  the reindeer in  Spitsbergen : -

"The fact that  reindeer are now so few in  num ber on  the coasts 
Df  Spitsbergen compared with formerly ,  i s  not, as  many th ink ,  due  to 
the ir  hav ing withdrawn to more peacefu l  h aunts ,  but th ey will certa in ly  
be gradual ly ext i rpated mere ly  because far more are be ing  shot  than ever 
:come into existence .  Since Arctic vessels h ave been fitted with m otors ,  
the hunters can al low themselves better time ,  even in  p laces where 
the ice-condit ions are d i fficul t ,  and the reindeer stock h as been reduced 
in  an a larm ing degree both on the north and east coast .  In 1 900 reindeer 
were occas iona l ly to be seen everywhere on the peninsula between 
Isfjorden and Bel lsund ,  but  now there i s  scarcely an o ld an imal  l e ft ;  
an occasiona l  an ima l  may come from the  inner  part of  Conways Da l  
i n  Van Mi jen  Bay,  and  may a lso s t i l l  be  seen in  the most south-easterly 
Sassendal districts ,  where there is certain ly access from the Kjel lstrøm 
Dal and Agardh Bay in  Storfjorden . 

On the  south s ide o f  I s fjorden, Green H arbour and Sassenda len  
inc luded ,  n o  less  than about  400 re indeer  were shot  in 1 905 and 1 906 
by h unters wintering there and by coal-m in ing companies .  

I n the winter 1 906 Mr.  M USCHAMP, head of  the  Spitzbergen Coal 
& Trading Co. ,  Ltd. , bui l t  a hunting-lodge in  Adventdalen i ntended 
spec ia l ly  for reindeer hun t ing ,  and  later there were bu i l t  two more,  o f  
which  one was  bu i l t  by the  Arctic Co a l  Co . , wh ich  in  the fi rst few 
years a lso took an active part in re indeer h unting.  

The Spitsbergen reindeer does not  general ly roam far ,  and i t  
therefore has  d i fficulty in re-estab l ish ing i t se l f  i n  a p lace i n  wh ich  i t  has  
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once  been  exterminated .  This  i s  proved , for i nstance ,  by Dau mannsøyra, 
K ings Bay, Kapp Mitra at  Cross Bay with i ts great  lowland ,  and l ike
wise Prins  Karls Forland with severai other places ,  amongst them 
Kapp Boheman and Treurenberg with the long Verlegen H oek .  

Regarding hunt ing cond i t ions before and now, I must mention tha t ,  
wh i l st hun ters previous to 1 905 tran sported reindeer on ly  on  the ir  
backs ,  they a re now fe tched to the w in ter  stat ions  by dog teams ,  even i f  
i t  means severai days' j ourney .  

H A N S  j .  FURFJORD ,  who w in tered t he  fi rst t ime  i n  1 898- 1 899 in  
Vesteraalske's Tourist H otel , Advent  Bay ,  has  to ld me that  i n  1 896 , 
1 897 , and 1 898 many  rei ndeer were shot  by  tourists i n  Advent  Bay .  
FURFJORD  h imsel f shot  wh i le  w in ter ing there more than 1 00 reindeer .  
I n  1 900- 1 90 1  I win tered there m ysel f for the fi rst t ime ,  and  we 
shot 80 re indeer ,  pr inc ipa l ly  in  Coles Bay. The same w in ter  L .  N ISjA  
stayed in  Sassen Bay, where t h ey  sho t  about 1 50.  O f  ou r  80  rei ndeer 
1 3  were shot  in Dickson Bay.  At tha t  t ime sealers sa i led in to Sassen 
Bay every year to hunt the re i ndeer. In 1 905 to 1 906 we shot 250 
re indeer, 1 50 of which in Sassen Bay ,  30 in Advent Bay ,  20 i n  
Green Harbour and  a t  Russelven ,  and  50  i n  Coles Bay .  During my  
th i rd w in ter ing from 1 909- 1 9 1 0  there were no  re indeer i n  Coles Bay ,  
as Mr .  M A N GHAM and  B E RNTSEN  o f  the  Arct ic Co al  Co .  had  hunted 
there and shot what  was l e ft (so fa r as I rernember  1 4  head ) .  We shot  
i n  a l l , during tha t  win ter 80 re indeer, o f  which 35 were shot  in  
Renda len  on the north s ide  of Van M i j en  Bay and  45  in  Sassen Bay .  In  
the winter  o f  1 9 1 0- 1 9 1 1 there  were l ikewise no  reindeer i n  Coles  Bay ,  
nor  up i n  Renda len on  the  north s ide of  Van Mi jen Bay .  In  1 9 1 1 - 1 9 1 2  
we shot  1 80 reindeer ,  pr inc ipal ly i n  the Sassen Bay va l leys ,  with the  
exception o f  th ree , wh ich were shot  at  Kapp Thordsen . "  

O f  the places frequented b y  the Spi tsbergen re indeer  i n  the d ifferent  
seasons ,  NORDENSKI6LD ,  [ 2 1 ] ,  Vol .  I ,  p .  1 29 says  that  i n  th e summer  i t  
se eks  the  grassy pl a ins  i n  the ice-free va l leys ; i n  au tumn ,  accord ing to  
what  hunters say ,  i t  goes  down to the  coast and  i n  winter goes  back  to  
the l i chen -covered moun ta in  he ights i n  the i n ter ior .  Th i s  statement  of  
NORDEN SK IOLD  partly co inc ides w i th  i n form at ion I h ave m ysel f obta ined 
from h unters .  Capt .  H A N S  JOHA N N ESEN  told me  that  i n  summer  the 
reindeer sta y in  the val leys mi les  away from the sea ; i n  autumn ,  h ow
ever ,  when the snow begins  to cover the ground ,  it betakes itse l f, as  
a ru le  in  herds ,  down towards the sea . The  snowfa l l  i n  S pi tsbergen 
may  begin some years even i n  August ,  i n  other years not  before well 
i n to October .  Both Capt . S IVERT  BRÆKMOE and Capt .  A N DREAS  HOLM 
have  wh i l e  wintering in  Spitsbergen shot  re i ndeer i n  the neigh bourhood 
o f  the ir  winter-house down by the sea .  S .  B RÆ KMOE ,  who win tered in 
S pitsbergen 1 893- 1 894, shot  a re i ndeer a t  Kapp Thordsen,  1 8th Decem
ber 1 893 , and  2 i n  Sassen Bay 1 9th J anuary 1 894, and,  a t  the same place ,  
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2 on 1 6th March ,  a lso 4 in  t h e  m idd le  of May .  Capt .  HOLM ,  who wintered 
in Spitsbergen 1 895- 1 896 and hunted round Advent Bay,  shot  I S  re indeer 
between October 1 9th and N ovember 1 2th . During the Swedish Polar 
Expedit ion 1 872- 1 873 an o ld female  was shot  i n  Mossel Bay and  an 
a lmost full-grown ca lf  in  the m iddle of  October . 

I t  has  been noticed that  the  reindeer d isappeared from the  coast i n  
the  winter and  d id  no t  com e  back t i l l  t he  spring. Th i s  has  given rise t o  
the i d e a  amongst som e h unters t h a t  i t  was  dormant  in  winter ! Others 
th ink that  i t  makes long wanderings over the ice, for instance ,  to 
N ovaya Zemlya and then comes back each year. (Cf. Reindeerwan
dering to and from New Siberia ,  see p .  62) . It was, moreover ,  t he  
general opin ion amongst hunters, tha t  the Spitsbergen re indeer had  
come from N ovaya Zemlya, and N O R D E N SK IOLD states t h a t  the  fact 
1 hat such destructive h unting as takes place year after year in  Spi ts
bergen can occur without the stock be ing exterminated,  has  even given 
rise to the bel ief in imm igration , - a recruit ing from N ovaya Zemlya .  
N ORDENSK IOLD  has  h imsel f a l so  the im pression that  the stock o f  Spits
bergen reindeer is recruited from outs ide ,  but h e  th inks it d oes not  
come from N ovaya Zemlya but possibly from "some unknown land 
o r  o ther"  north-east of  Spitsbergen ; fo r the  N ovaya Zemlya re indeer 
i s ,  he  remarks ,  d ifferent from the Spitsbergen .  Of  reindeer from N ovaya 
Zemlya I h ave had the opportunity to examine on l y  a single skul l ,  
wh i ch  is  kep t  i n  t he  Os lo  Zoological Museum .  Th i s  skul l  corresponds 
i n  a l l  essentia ls  to the Lapland reindeer skul Is ,  and is  thus considerably 
d ifferent fro m  a l l  the  Sp itsbergen skul Is  that  I h ave exam ined . The 
N ovaya Zemlya cran ium i s  of  an  older date , but i ts loca l i ty is  not  exact ly 
indicated . I a m  inc l ined to th ink that  i t  i s  deri  ved from Cl Samoyede 
an ima l ,  and on Samoyede re indeer LON N BERG 1 909 remarks ,  tha t  i t  i s  
not  improbab le  that ,  on closer examinat ion ,  i t  wi l l  prove to correspond 
closely to or  be identica l  wi th the Lapland m ountain reindeer .  H ow fa r 
re indeer a re found in  the northerly part of  N ovaya Zemlya ,  with the 
d i st inctive features of  the Spitsbergen stock ,  i s  open to question . 

LYDE K KER'S R. tarandus pearsoni classified i n  1 902 1 1 3 J ,  p .  360 , 
shou ld  certa in ly  be l eft out of  considerat ion for the present .  The  name 
refers on ly to a reindeer ant ler which LYDEKKER  found in  a Samoyede 
cottage on N ovaya Zemlya and which h e  thought was d ist inguished by 
a regularity and a d ist inct shovel-form , both i n  brow and bez 1 t ines ,  wh ich  
reminded h im  of  the  woodland type .  "Tha t  the an tl e rs are  qui te un l ike  
those of  the  Scand inavian reindeer (or  a t  any  rate those  I h ave seen )  is  
p la in a t  the  fi rst g lance .  They a re less un l ike the  Spitsbergen reindeer" 
says L YDEKKER .  Without going into furth er  deta i l s ,  LYD E K K E R  gave th is  
re indeer (or more correctly th is  ant ier )  the name R. tarandus pearsoni, 

l Second t i n e .  
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which he  considered typical of  N ovaya Zemlya (cf. LON N BERG [ 1 6 1  
p .  1 7 , note) . 

As previously stated ,  a l l  the reindeer sku l I s  from Spitsbergen l have 
had the opportun ity to see, have d istinctive features whereby they h ave 
been c1early d ist inguished from the re indeer from the Cont inent ,  and  this 
seems to have been the  case \vith the Spitsbergen reindeer skul Is  
which other writers h ave examined .  Nevertheless ,  there appears absolute 
proof that i n  Spi tsbergen reindeer can be found  that  have wandered in 
from outside ,  but o f  m ateria l  reIa t ing to the l atter there exists on ly a 
s ingle pa ir  of  a nders (wi thout the  skul l ) .  Th is  pa ir  o f  ant lers is kept a t  
the Oslo Zoo logical Museum .  a n d  i s  mentioned further  (with i l l ustrat ions) 
in  an artic1e by ADOLF H OEL i n  " La Geograph ie"  [7 1 ;  i t  has  belonged 
to a tame reindeer male ,  an unusual ly large specimen ,  which has 
probably wandered i n  from Novaya Zemlya .  According to HOEL th is  
re i ndeer was shot  in  J u ly  1 9 1 2  in  a va l ley crossing Sassenda len ,  about 
10 ki lometres from Sassen Bay .  To the  t ip of  the  le ft an tler  a piece 
of the metatarsus of  an ice-gul l  (Larus eburneusJ was attached with cotton 
thread, and ,  besides, the reindeer 's  ears were marked .  So far as  is  
known , tame re indeer have on ly on three occasions been in troduced into 
Spitsbergen - in  a l l  cases to be used as draught animals - namely in  
1 827 by PARRY ' S  polar expedit ion ( 8  reindeer) , i n  1 872 by A .  E .  N OR

DEN SK IOLD ' S  expedit ion (40 reindeer ,  wh ich  a l l  escaped except one )  
(cf. KJ ELLMAN [ 1 0] )  and in  1 9 1 3  by Capt .  A .  STAXRUD  (20  reindeer ,  
which were shot  a fter being used as d raught animals during a great part 
of  the expedit ion) [ 27 1 .  T h e  tame  re indeer sh ot in  1 9 1 2  i s ,  a fter the  
way i t  i s  marked , i n  a l l  probabi l i ty a sacr ific ia l  an ima l  th a t  has  escaped 
from Samoyedes in N ovaya Zemlya or  Waigatsch (cf. op in ions o f  KARL  
DON N E R , Etnograph ist, and H.  BACKLU N D ,  Geologist ,  given by H O EL) .  

From N ovaya Zem lya to Spi tsbergen i t  i s ,  as  the  crow fl ies, 770 
k i lometres. In spite o f  the fact that the reindeer ,  says H OEL ,  i s  a swi ft 
and enduring an ima l ,  th i s  seems to be a long d i stance to cover i n  one  
stage without food .  H OE L  th inks i t  therefore most probab le  tha t  re indeer 
fro m  N ovaya Zemlya 's north point  h ave crossed to Franz  J osef Land 
and  from there on to Spitsbergen , ( Kong Kar ls  Land ) .  The  d istance 
from N ovaya Zem lya  to Franz J osef Land i s  380 k i lom etres and from 
Franz J osef Land to Kong Karls Land 340 k i lometres, and  further  
from here  to Edge øy 90 kl lometres. On Franz  J osef Land  the reindeer 
wi l l  (accord ing to N AN S E N ) ,  fi n d  food enough . Severai re indeer antlers 
and bones h a  ve been found on Franz  J osef Land (cf. WILLIAM BRUCE ,  
[ 3 ] , p . 8 1 ) . HOEL  finds ,  h owever ,  tha t  the cond it ions of  l i fe i n  th i s  
is land group are so hard tha t  the  re indeer wi l l  perish i f  i t  has  no t  
reached Spitsbergen before winter .  

Marked reindeer a re said to h ave been shot  on  severaI occas ions 
i n  Spitsbergen by Norwegian Arct ic  skippers. Capt .  H. P .  J OHAN N ESEN 
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writes of  th i s  i n  a l etter to H OEL .  "There can be no  doubt that  the  
reindeer i n  Spi tsbergen h ave come from N ovaya Zemlya .  - - - The 
m ost certa in  proof  o f  th is  i s  the fact that  reindeer w i th  d ifferent sorts o f  
m arks on the ears h ave been shot ,  and  th is  exclusively on  Edge øy,  
where they fi rst make land .  I n  1 864 when I travel led with my father, 
severai marked reindeer were shot ,  and i n  1 889, when I had the " G j o a" ,  
I sho t  1 00 reindeer on Edge øy ,  of  wh i ch  3 or  4 were marked . They  
must undoubted by h ave been  an ima l s  t ha t  had escaped fro m  the  
Samoyedes.  Nor  is  i t  im probable that  the  an imals make the ir  way over 
Franz j osef Land and  Kong Karls Land and then final ly land on 
Edge øy ,  where the bes t  graz ing i s  found ,  and  where there are a l so  
the largest number o f  an imals .  I rernember  tha t  the Russians ,  whom 
I met  i n  N ovaya Zemlya in  1 869, said that  they had  for severai years 
observed 4 l arge reindeer on the north end of  N ovaya Zemlya ,  but 
a t  last they d isappea red . In 1 898 I saw severaI rei ndeer on  the low 
land east o f  the north point of  N ovaya Zemlya . "  J O H A N N ESEN  agrees 
with HOEL  in saying that reindeer m igration takes place late in the  
winter .  From 1 864 to  1 872, the ice i n  the  Olga  Strait, says joHAN N ESEN ,  

was  not  broken . 
" Reindeer h ave com e  to Spi tsbergen a l l  the way from N ovaya 

Zemlya , "  writes G U N N A R  H OLMSEN i n  "Spitsbergens N atur og H i storie " 
[8 j ,  p . 74 .  " Skipper C .  K U LSTAD relates that  i n  the  summer o f  1 852 
h e  had shot severaI marked rein deer i n  Spitsbergen .  The an ima ls  
bore d i st inct marks i n  the  ears ,  some be ing  c l ipped across, others 
marked in  the  form o f  an M,  and wi th such c lean cuts as on ly  a 
pa ir  o f  scissors or  a sharp kn i fe can produce .  I n  "Tromsø Tidende" 
for 1 9th Sept .  1 852 the fol lowing statement  is  made : As these an imals  
i n  Spitsbergen natura l ly  run qu ite wi l d ,  one cannot do  otherwise th an  
accept ,  on  p r o o f s f o u n d  t h i s  y e a r  a n d  s e v e r a I  t i m e s  b e fo r e ,  
the  conclus ion that  the reindeer from the tame herds i n  N ovaya 
Zemlya  have made the ir  way over the  fi rm ice and taken the  long 
j ourney without food-truly a wonderfu l  m igration . "  

" I n  Spitsbergen , "  says HOLMSEN, "the  reindeer makes great wan
derings .  When Norwegians  fi rst came to Kong Karls  Land , there were 
many reindeer spoor,  but  during N athorst 's expedit ion i n  1 898 not a single 
reindeer was found 1eft .  I t i s  not  conceivable that  the  polar bear could 
h ave destroyed the stock. They have more l ike ly wandered over to 
the  Continent .  During N O R D ENSKIGLD 'S  wintering i n  N orth Spitsbergen 
about 40 sledge reindeer ,  with which they were going to d rive to the 
N o rth Pole , ran away .  One o f  these marked re indeer was shot  on  
Edge øy 1 1  years l ater . " 

After 1 1  years ,  however, it can scarcely be known with any  cer
ta inty whether th is  has been one of  NORDENSK IGLD 'S  or not .  From other 
regions  to o, says HOEL,  we have examples o f  reindeer wandering great 



60 A L F  WOLLEBÆK .  

distances over  dr ift- ice .  Thus VON TOLL [ 29 ] ,  found ,  on  h i s  a rrival 
a t  Bennet I sl and ,  a herd o f  30 reindeer ,  on which he  subsisted for a 
long t ime and  clothed h imself  with the ir  skins .  

The s hortest d istance from Bennet  I sl and to the N ew Siberian 
I slands ,  where rei ndeer l ive i n  summer  and wander  over to the Con
t inent i n  au tumn ,  is  1 25 ki lometres.  

VI LK ITSK I  mentions nothing about re indeer on the is land (SHOKALSKY ,  
[ 25 [ ) .  When H O E L ,  at  t h e  close of  h i s  a rticle i n  " La Geograph ie", says 
that  a fter the observations stated one must take i t  for gran ted that a t  
present tame re indeer roam from N ovaya Zemlya to Spitsbergen ,  we 
m ust qu ite agree with him i n  th i s ; but  t here seems to be some doubt as 
to whether the  wander ing takes place d i rect .  or  with Franz  J osef Land 
and  Kong Karls Land as i n termediate stations  ; but i t  is m ost probab le  
tha t  in  its wandring the reindeer fol l ows the  " Iand-connection " as much 
as possible out  of  rega rd to the food supp ly .  

A j ourney of  7 to 8 hundred k i lometres - from N ovaya Zemlya 
to Spitsbergen - is i n  i tse l f  not  proh ibit ive for reindeer ; both in  
N orth America and  i n  Asia the re indeer roams over as grea t a d is
tance .  M I D D E N DORFF  [ 1 8 j ( 1 875) states that t he  reindeer from Ta imyr 
Land wander  over  1 00 geograph ical  mi les south ward i n  autumn ,  and  
back  aga in  northward in  the  spring, and from N orth America we hear  
o f  sti l l  longer roa mings.  I t  may be o f  i n terest to ment ion in  th is  con
nection ,  that  the re indeer ,  a lso on  the is lands i n  the Arctic Sea ,  no rth 
of  the American cont inent ,  undertakes j ourneys to and from the main
land ,  i n  autu m n  and spr ing respectivel y ,  and  the same should certa in ly  
be the case  \vi th  re indeer on  the New Si berian I slands (cf. VON TOLL 

[ 29 1 ) . But the Spitsbergen reindeer may be said to be  cons iderably 
more iso lated .  The fact tha t  the skul I s  examined have dist inctive char
acters points to th i s -- and  of  a b s o l u t e l y  certa i n  i m m igrant rei n deer 
to Spitsbergen (apa r t  from those brought over by man)  there is on ly  
one insta nce to date .  The  com parat ively numerous statements regarding 
marked reindeer m ust ,  h owever ,  be taken i n to account .  I t  m ust be 
presumed that from time to t ime there has  been a recruit ing fro m  outside ,  
most probably of Sam oyede reindeer  v ia  N ovaya Zemlya .  The  l ike
ness o f  the  Sam oyede reindeer to the Lapland type, and the  l ack  o f  
the  pecu l iari t ies wh ich mark t h e  Spi tsbergen an ima l ,  do  n o t  exclude 
such a supposi tion . A f t  e r its i m m igration in to Spi tsbergen the  rei ndeer 
have perhaps in  a short t ime got the d isti nct ive features they possess 
on th is  isolated is land group ,  Iying as i t  does on the  outer l i m i ts of  the 
habitat of th is species ,  where snow and ice to  a great extent confine the 
sphere i n  which this an ima l ,  on the whole, can support l i fe ,  where the  
c l imate is  severe , the summer short, the winter long and dark At a l l  
events ,  no  very  great length of  ti me  e lapses before such  pecul iar  fea t
ures as the laver o f  fat under  the h ide  can read i ly  be recogn ised as  the 
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result  o f  the change o f  habitat .  Some o f  the marked draught reindeer 
from Norway which NORDENSK IOLD brought  with h im to Spi tsbergen 
d uring h is  expedit ion i n  1 872 ,  escaped as  soon as  they were put ashore .  
In  the  summer o f  1 875 some o f  them were shot  by hun ters. The 
d raught an ima ls  grazed a long wi th  the  wi ld reindeer and were ,  l ike 
these ,  very fat .  As regards the change o f  co lour and  coat severaI 
o bservations have been made in  re indeer transferred from Norway to 
F in land ,  - for instance, from Varangernes to Enare.  When moved from 
mountain to forest, the re indeer acquires a somewhat  darker co lour ,  
and  the contrary has  been observed when re indeer a re transferred from 
forest t o  mountai n ,  i .  e .  the  coat becomes l ighter .  Th i s  change is  said 
to take place as ear ly as the second year a fter such cha nge of  h abi tat .  
In the o ffspring of  fem ales that have m oved from forest to mounta in ,  
or  the reverse, the change comes ear l ier .  

Of  the numerous speeies of  reindeer which h ave been estab l i shed 
espec ia l ly  by American scientists ,  the one (R. pearyi) from El lesm ere 
Land described by j. A .  ALLEN [ I ] , ( 1 902) undoubtedly comes nearest in 
s ize and colour to the Spitsbergen reindeer. U n fortunately ALLEN has 
had only 4 more or  less defective h ides of  ful l-grown an ima ls ,  wi thout  
skuI Is ,  and a complete h ide  of  a young ca lf, taken on  El lesmere Land 
i n  J une 1 902 . "In colorat i on , "  says ALLEN  "they are strikingly d i fferent  
from any other known caribou,  being pure wh ite except for a l arge 
dark patch on the midd le  and  poster ior part of the back . "  " I t  i s  practica l ly 
whol ly whi te ,  a t  lea st i n  the winter coat ,  and has  a t  most a shade o f  gray 
on  the midd le  of the back and  a t  t imes with a leaden gray band over 
the nose .  By its sma l lness i t  i s  easi ly d istingu ished from a l l  other 
American reindeer and I i kewise a lso by its unusual ly l a rge spoon- formed 
l ateral toes which by PEARY (as wel l  as ALLEN )  are sa id to be "as l a rge as 
hare 's  ears . " The  antlers are erect i n  an  unusual degree for a rein deer" 
( LO N N BERG 1 909, p . 3 ) .  ALLEN  gives the  length o f  the fu l l-grown re in
deer's h ide  as being from 1 560 to 1 660 mm. ( for comparison the  h ide 
o f  a Green land reindeer i s  g iven as 1 820 m m . ) .  Both in  co lour and 
s ize  th ere t h u s  see m s  to  be  agreement  with the  Spi tsbergen re i n deer .  
I have not  had  the  opportunity of  measuring the length of  the  hide of  
Spi tsbergen reindeer ,  bu t  h unters h ave to ld  m e  "5  to 6 feet"  as the usua l  
l ength . The mounted fu 1 1-grown ma le  reindeer in  t h e  Oslo Zoological 
Museum ,  from Sas sen Bay 1 9  I I ,  has  a length from the root of  the tai l  
to the point o f  the nose of only 1 45 cm. The lateral toes are ,  h owever, no t  
o f  any stri k ing s i ze  (compared wi th  Norwegian reind eer) , and i n  length 
not nearly so l a rge as " h a r e ' s  e a r s . " ALLEN  compares the El lesmere 
reindeer with the Green land type. H e  says : " R. pearyi is eviden tly  a 
very d ist inet i nsular form ,  very d ifferent from R. grænlandicus in colora
t ion and doubtless in other features. U nfortuna te ly only flat skins are 
avai lable for examination .  Speeimens of  R. groenlandicus i n  corresponding 
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pelage are dark slaty brown above, th is co lor fad ing gradua l ly on  the sides 
to the white o f  the neutral surface,  the Green land caribou being very 
much darker in  i ts winter pelage than the Newfoundland car ibou ,  which 
heretofore has  been the whitest known form of  the group ."  " I  have 
seen many winter coats of  the Green land caribou , "  says PEARY ,  in a 
letter to ALLEN ,  "and they are pronounced ly  darker than the El lesm ere 
speeimens . " In the sa m e  letter PEARY  ment ions the various local i t ies 
where " remains  and traces of re indeer  have been noted by previous 
explorers : Alexandra H aven, El lesmere Land ; Rawl ings Bay ,  Grine l I  
Land ; and in  the Fort Conger region ,  Gr ine l i  Land ; and an ant ler was 
picked up by a member  of  my  party i n  the summer of  1 90 1  a t  Er ik 
H arbor, some hvelve m i les south of  Cape Sabine .  The publ ished 
reports of  SVERDRUP'S  expedit i on state that  he found reindeer i n  abun
dance on the west s ide of  E l lesmere Land . "  U nfortunate ly n o  speci
mens o f  reindeer were brought home by Sverdrup ' s  expedit ion .  LON N
BERG ( 1 909) considers it probable th at the same reindeer form occurs 
also in other extreme Arctic American is lands .  During J O H N Ross'  
second voyage a l i tt le reindeer was seen on  Melvi l le I sland , which in  
s i ze  has  been com pared to the Spitsbergen reindeer ,  and  which had 
only ha l f  the s i ze  o f  the Barren Ground car ibou i n  Booth ia .  

Besides th is  re indeer from the i s l ands o f Arct ic Ameriea ,  a lso the 
reindeer on  the New Siberian I s lands is  sa id to be smal l  of  s ize .  Accord ing 
to LON N BERG [ 1 6 ] the Russian m iss ionary,  ARGENTOFF ,  says i n  the 
Russ ian Geograph ical  Society ' s " Sa piske" 1 86 1  that  the fishermen in  
the U s t jansk d istricts d ist inguish between two forms of  Arctic wi ld 
reindeer ,  the one is  ca l led " tundra reindeer" , the other "sea reindeer . " 
The tund rareindeer spend the summer  on the tundras and on the Arctic 
sea coast and the winter i n  the forest belt ; the sea reindeer ,  on  the 
con tra ry , spend the  s u m m e r  somewh ere o n  the  other side o f  the  sea 
( N ew Siber ian is lands) ,  from where they come i n  autumn to the  Asiat ie 
main land and pass the winter on  the I nd igirka-J ansk tundra. Th is  
mode o f  l i fe i s  the reason for the div is ion i n to tundra and sea reindeer .  
ARGENTOFF  says that  the most important th ing he  learnt from the nat ive 
fishermen about these two forms of  reindeer was that  the sea re in deer 
was smal ler than the tundra type and came annua l ly  i n  great numbers 
to the tundra .  

"On the  whole  stretch between Bjørnekap ( the  most southerly 
point  o f  Kersel I sl and ( KotelnoD right to Litt le L jachov I sl and  we found 
spoor ,  l i ke a road ,  o f  the reindeer herds  that  had wandered south 
ward i n  autumn"  says VON TOLL . i n  the report of the "Sarjas "  polar 
expediti on ,  1 900- 1 902. 

"This  in teresting  account of the sma l lness o f  the "sea "re indeer ,  
says LON N BE RG ,  shou ld  be compared "with the fac t  that  the Spitsbergen 
reindeer, l ike the re indeer recently described from El lesmere and  
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Grant 's Land ,  is  considerably smal ler  than other k inds .  I t  is  obvious 
that  the analogous extreme Arct ic condit ions on the N ew Siberian I slands 
p rouce j ust such a dwarfed form of  an ima l  as the two extremely Arctic 
is lands ment ioned ,  but  the N ew Siberian form may through its wan
deri  ngs to and fro m ainta in a connect ion with i ts origina l  hab itat on 
the  Continent ."  

LON N BERG ,  who c lass ifies the re indeer races estab l ished by various 
scientists into three dist inct groups, accord ing  to occurrence as wel l  as 
b io logical and morphological characterist ics ,  reckons the extreme-A rctic 
Island reindeer, as one group, the A r c t i c  r e s p .  s u b -A r c t i c  t u n d r a  
a n d  m o u n t a i n  r e i n d e e r  as another  and the b o r e a l  w o o d l a n d  
r e i n d e e r  as the th ird ,  and  in  LON N BERG'S  opin ion i t  i s  from the barren 
ground group (the Arctic resp .  sub-Arctic tundra and mountain reindeer) 
that  the reindeer which occurs i n  the extreme north on the inaccessib le  
i s lands of  the Arctic ,  cut o ff  from the continent  by broad arms o f  sea , 
has  i ts origin .  

I t  m ay be admitted ,  says t h e  sa me  author ,  l 1 6 ] ,  p .  2 1 ,  that the  char
acteristics pointed out are not  in themselves of such great importance 
a s  to j ustify the estab l i sment  of  separate races. But on  the oth er  
hand ,  i t  may be considered ful ly  j usti fiab le to regard these d ifferent fo rms 
a s  geographica l  sub-species , especia l ly  i f  the exterior variat ions s hou ld  
prove to be connected wi th  d ifferences i n  osteological respect, i f  m ateria l  
had ex isted for j udging this matter. Moreover the im portant  d iffer
ence i n  regard to occurrence and  mode  of  l i fe must be added ,  wh ich  
n atura l ly  stands  i n  d i rect connection wi th  the  dissimi larity i n  t he  struc
ture o f  the body .  

I t  is ,  as  LON N BERG points out ,  the auter characters , such as 
colour,  s ize ,  shape of  an tlers, etc. which in  quite an overwhelming 
degree form the bas is  o f  the races and species of  reindeer as c lass ified 
i n  d ifferent countr ies ,  especia l ly i n  America ,  whi l st ,  on the contrary , 
i nvestigations as to h ow far the  outer dissim i larit ies and d ifferent mode 
o f  l i fe are a lso connected with d issimi l arit ies ,  for instance ,  in  osteologi ca l 
respects, h ave as yet been carried out to but  a s m a l l  extent  on account  
o f  lack of  m ateria l .  

W e  must also take in to account the wel l-known fact that  many  
an i ma ls  and  plants possess great powers of  adaptabi l i ty ,  and tha t  a 
change of h abitat not  i n frequent ly ca l ls  forth certa in  d issimi larit ies i n  
the appearance of  the organisms concerned ; that ,  for example ,  certa in  
an imal s  and  plants increase i n  s i ze  and acquire a somewhat d ifferent 
colour i n  certa i n  local it ies than in  others wi l l  be known to al l .  N ei ther 
such morphological d ifferences, however ,  nor  the var ious modes of  l i fe, 
enti tle  the natu ral ist to d iv ide the species in quest ion into sub-div is ions 
o r  geographica l  races, un  less the d ifferences h a v e  r e a c h e d  a c e r t a i n  
d e g r e e , s h o w a c e r t a i n  c o n s t a n c y, a n d  a r e  w h a t  m a y b e  
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t e r m  e d  f i x e d .  I n  the  j udging of  these condi t ions the p e r s o n a l  
estimate may  o f  course p lay a very great part, and  has a lways done 
so .  I f, h owever, i n  representatives of  a " race " there is  proof  o f  the 
occurrence o f  a l l  o r  a ma jority o f  such morphological characteristics as  
are sa id  to be the characteristics of  another race ,  then  i t  w i l l  be c lear 
that  these cannot  be  given ran k  as racial  marks .  The ir  occu rrence 
could then only be cons idered  as a sign o f  a considerable tendency to 
variat ion as regards construetion , and  their d ifferent modes of  l i fe ,  i n  
the same way ,  cou ld  be regarded mere ly as the s ign  of  great power o f  
adaptabi l i ty t o  d ifferent outer condit ions of l i fe .  

As regards Spi tsbergen re indeer ,  i t  may  i n  m y  opin ion ,  be sa id 
that  its d i st inctive features h ave reached a certa in  degree o f  development ,  
show a certa in  constancy ,  and are ,  what  may be term ed fixed .  But ,  how 
fa r the ana logous extreme  Arctic cond it ions h ave produced a l ikeness 
between the Spitsbergen reindeer and the other fa r Arctic an imals  fro m  
El lesmere and  Gran t 's Laud a n d  t h e  N ew Siber ian I slands ,  n o t  o n  l y  
in  size (and t o  a certa in  extent in  colour) b u t  a lso in  general ,  for 
example ,  i n  the  construetion of  the sku l l ,  o r  how far the R. tarandus 
forma Spitsbergensis in i ts d i stri but ion is confined to Spitsbergen ,  is 
an  open question .  

S ince  th is  paper  was  \\' r i t ten Norway has  assumed sove reignty 
over Sval bard (Spitsbergen and Bear I s l and ) ,  t hu s  estab l i sh ing l aw  and  
right in  th ese is lands .  Th i s  took place on August 1 4th ,  1 925,  and t h e  
fi rst adm in istrat ive step taken by  the  N o rwegian  Govern ment  was  t o  
proh ib i t  t h e  k i l l ing o f  reindeer for a period o f  t en  years 1 ,  i n  con form ity 
\vith the above-mentioned proposal  submitted by H O E L .2 .  And this ste p 
was taken none  too soon , as is ev idenced by  the  fo l lowing statemen t  
made by H O E L ,  from wh i ch  i t  appears t h a t  the  re indeer had  a lmost 
ent ire ly disappeared from West-Spitsbergen . 

" I n t he  sum mer o f  1 925 t he  region between I s fj orden ,  Van m i j en  
Bay ,  Kje l lstrom Va l I ey ,  and  Agardh Bay was  crossed in every d i rect ion 
by four  topograph ical  and two geological part ies o f  the  N orwegian  
Govern ment  exped it ion . I n  Comvay Val ley they d id  not see a s ing le  
reindeer, i n  the  upper end of  De Geer Va l l ey  they saw seven ,  in  the  
upper end of  Advent  Va l ley and Brent  Pass fourteen ,  a n d  a t  t h e  head 
of  Lundstrom Val ley two . These have a l",ays been rega rded as the 
best  re indeer  grounds .  

l Konge l ig  reso lus jon  av 7 .  august 1 925 .  Norsk Lovt idende ,  Nr .  37,  p .  527 . 
Os lo  1 925. 

2 This  proposal has now been printed i n  Norge, Tidsskrift o m  l 'å rt land,  Oslo I D20. 
Årg. 2. No. 1 2, p .  74 - 9 1 .  and in Na tu rfredning i Norg e .  Å rsherefn illf.; 1 926, p .  8 24 
[Os lo  1 920 1 .  
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The scarcity of reindeer in West-Spitsbergen wi l l  a lso be u nder
stood from the fact that on ly  fifty-five were shot  by  hun  ters during 
the  winter of 1 924-- 1 925, viz .  twenty-four  i n  Sassen Val ley ,  seven on 
Kapp Thordsen peninsula ,  n ine i n  the Liefde  Bay and  Wood Bay tracts, 
n ine  on  the west s ide of Wijde Bay, and five on  the east side of the 
same fjord ,  while one was shot by  some coal-min ing  people between 
the heads of Advent Valley and Conway Val ley .  In the summer of 
1 925 three were shot at the upper end of De Geer Val ley ,  in Brent 
Pass ,  and  in  Advent Val ley about three ki lometres below that pass.  
And seeing that  there were approximately fort y hunters i n  the various 
re indeer d istricts o f  West-Spitsbergen during the past winter ,  i t  is 
obvious that  re indeer must be very scarce i n  th is  isl and .  The  ma in  
stock i s  to be  found on Edge øy, Barents Land ,  and  Nordost-Landet ; 
but  even i n  those parts their numbers a re l im ited . Pract ical ly a l l  t h e  
reindeer ment ioned in  t h e  table, p .  54 ,  i n  the  l a s t  3-4 years ,  were 
shot in these parts of Spitsbergen" .  

Th i s  statement by HOEL shows how fortunate i t  was  t h a t  N or
wegian  rule in Svalbard should be i naugurated by the issuance of  an  
order i n  counci l  for the  protection  o f  reindeer .  The  number o f  rein 
deer  sti l l  l e ft in  the remote parts o f  these  i s l ands  i s  bel ieved to be  
suffic ient for the renewal o f  the stock by imm igrat ion throughout the 
archipelago during th is  period of protection ,  which lapses a t  the end  
o f  1 934.  
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De norske statsunderstøt. Spitsbergeneksped. Bind I ,  No. 4. 

a-do N orwegian Re indeer, Nasal ia ,  &c . ,  from above.  

Plate I l .  
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De norske statsunderstøt. Spitsbergeneksped .  Bind I ,  N o. 4.  Plate IV.  
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De norske statsunderstøt. Spitsbergeneksped . Bind I ,  No .  4 .  Plate V .  

.... o 



De norske statsunderstøt. Spitsbergeneksped. Bind I, No. 4. Plate VI. 

a W. Solheim fot. II/S 1925. 

b A. Kolier fot. 29/8 IgDn. 

Typical Reindeer Tracts in Spitsbergen: 
a. Upper part of Conway Valley, near Watershed in the Direction of Lundstram Valley. 

Looking up the Valley from a Mountain 876 m. high. b. Rensdyrlandet from Mt. Skald· 

kulla, 481 m. Looking ENE. 




