
Raccoon population biology 175

Schneider, D. G.; Mech, L. D.; Tester, J.  R. (1971): Movements of female raccoons and their
young as determined by radio-tracking. Anim. Behav. Monogr. 4, 1-43.

Schoonover, L. J. (1950): A study of the raccoon (Procyon lotor hirtus Nelson and Goldman) in
north-central Minnesota. M. S. Thesis. Univ. Minn., St. Paul.

Seyle, H. (1949): Textbook of Endocrinology, 2nd ed. Acta Endocrinologica, Inc., Montreal.
Stains, H. J. (1956): The raccoon in Kansas - natural history, management, and economic import-

ance. Univ. of Kansas Mus. Nat. Hist. and State Biol. Survey. Mise. Publ. No. 10.
Steel, R. G. D.; Torrie, J. H. (1960): Principles and procedures of statistics. New York: McGraw-

Hill Book Co., Inc.
Stickel,  L.  F.;  Mitchell,  R.  T.  (1944):  Food  habit  study  of  Maryland  raccoons.  Maryland

Conservationist 21, 26-28.
Stuewer, F. W. (1943a): Reproduction of raccoons in Michigan. J. Wildl. Manage. 7, 60-73.
— (1943b): Raccoons, their habitat and management in Michigan. Ecol. Monogr. 13, 203-258.
Urban, D. (1970): Raccoon populations, movement patterns, and predation on a managed waterfowl

marsh. J. Wildl. Manage. 34, 372-382.
Whitney, L. F.; Underwood, A. B. (1952): The raccoon. Orange, Conn.: Practical Sei. Publ. Co.
Willner, G. R.; Chapman, J. A.; Pursley, D. (1979): Reproduction, physiological responses, food

habits, and abundance of nutria on Maryland marshes. Wildl. Monogr. 65, 1-43.

Authors' addresses: John P. Dunn, Pennsylvania Game Commission, Rt. 3, Box 61F, Boswell, Penn.
15531,  USA;  Prof.  Dr.  Joseph  A.  Chapman,  Department  of  Fisheries  and
Wildlife, College of Natural Resources, Utah State University, Logan, Utah
84322, USA

Osteological  measurements  and  some  remarks  on  the  evolution

of  the  Svalbard  reindeer,  Rangif  er  tarandus  platyrhynchus

By  G.  F.  Willemsen

Institute of Earth Sciences, Utrecht, The Netherlands

Receipt of Ms. 1. 12. 1982
Abstract

Some measurements of the limb bones of Ranfiger tarandus platyrhynchus are presented and a
comparison with other reindeer subspecies is made. It is pointed out that the Svalbard reindeer shows
an interesting parallel with many pleistocene island ruminants. Some remarks on the possible
evolution of the Svalbard reindeer are made.

Introduction

The Svalbard reindeer, Rangif er tarandus platyrhynchus Vrolik, 1 829 is probably the most
clearly  distinguishable  of  all  subspecies  of  Rangif  er  tarandus (L.,  1758),  the  reindeer  and
caribou. The species is highly variable and many different forms can be distinguished. The
taxonomy  is  far  from  uniform,  but  there  is  no  doubt  about  the  subspeeifie  rank  of  R.  t.
platyrhynchus.

The most  striking differences with the other  subspecies  are its  small  size  and its  short
legs. In this paper I present some measurements on the limb bones of this animal as well as
some remarks on its evolution.
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Material  and  methods

All reindeer specimens of which I present measurements in this paper are in the collection of the
Naturhistoriska Riksmuseet in Stockholm. The approximate ages of the juvenile specimens, given in
the catalogue of the museum, were checked by the eruption pattern of the teeth (Bromee-Skuncke
1952). Bones, in which the epiphyses and the diaphysis are fused, are considered to have reached their
adult length.

The following measurements were taken:
L: numerus: length from head to medial epicondyle

femur: length from head to lateral epicondyle
other bones: total length

BT: Smallest transversal width of the diaphysis
All measurements are given in millimeters.

The following subspecies have been used for comparison:
R. t. tarandus (L., 1758) from Scandinavia.
R. t. fennicus Lonnberg, 1909 from Scandinavia.
R. t. eogroenlandicus Degerbol, 1957 from East Greenland.
R. t. groenlandicus (Borowski, 1780) from West Greenland.
Measurements of the latter two subspecies are taken from Degerbol (1957). I followed the taxonomy
of Banfield (1961).

Results

The measurements of the limb bones of the front leg are given in table 1 , those of the hind
leg in table 2. From the tables and from the igures, it is clear, that all bones are smaller in
R.  t.  platyrhynchus  than  in  the  other  subspecies.  In  table  3,  the  length  of  the  humerus,
radius and metacarpus and of the femur, tibia and metatarsus are given as a percentage of
the  total  length  of  humerus,  radius  and  metacarpus,  respectively  of  femur,  tibia  and
metatarsus. It is clear that the metacarpus is relatively shorter in the Svalbard reindeer than
in  the  other  subspecies.  The  metatarsus  is  relatively  somewhat  shorter  than  in  the  R.  t.
tarandus specimens, but with R. t.  fennicus there is no difference.

In  table  4  some indexes are  given,  which are  calculated by dividing the lengths of  the
two bones. The metacarpus/humerus and the metacarpus/radius indexes are considerably
lower  in  R.  t.  platyrhynchus  than  in  the  other  subspecies.  This  again  shows,  that  the
metacarpus is relatively short in this subspecies. The metatarsus is shorter in the Svalbard
reindeer  in  relation  to  the  tibia  if  compared  with  tarandus,  but  not  if  compared  with
fennicus.

The  indexes  in  table  5  show,  that  in  the  fennicus  specimens  the  radius  is  shorter  in
relation to the tibia than in the other subspecies. In platyrhynchus the metacarpus is shorter
in relation to the metatarsus.

Summarizing  the  results,  we  can  say  that  in  platyrhynchus  all  limb  bones  are  shorter
than in the other subspecies used for comparison. The metacarpal bone is relatively more
shortened than other bones.

Discussion

The  size  of  R.  t.  platyrhynchus

The  Svalbard  reindeer  is  smaller  than  the  other  reindeer  subspecies.  This  is  clear  from
measurements  given  in  Wollebaek  (1926),  Banfield  (1961),  Krog  et  al.  (1976)  and  Lono
(1959, 1968).

Krog  et  al.  (1976)  compared  Svalbard  reindeer  with  domestic  reindeer  from  Hinnoya,
Norway.  They  found,  that  the  Svalbard  reindeer  is  smaller.  They  State  that  "...  the
dimensions of the Spitsbergen deer are significantly smaller than those of the Continental
deer they are compared with; an exception to this, however, is the somewhat longer back
and larger circumference of the ehest. The latter may be due to the thicker pelt and a larger
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Table 1

Measurements of the front leg

material  may  show  that  the  body  length  is  in  accordance  with  the  rest  of  differences
observed" (p. 409). They give a mean body length of 164.5 cm (n = 10, SD = 4.2) for males
and  154.2  cm  (n  =  18,  SD  =  6.9)  for  females.  Lono  (1959,  1968)  gives  body  lengths  of
several  animals  with  adult  males  ranging  from  135  to  155  cm  and  females  from  125  to
140  cm.  So  these  are  indeed  smaller  than  the  animals  measured  by  Krog  et  al.  (1976).  It
must, however, be noted that the animals of Lono are from Nordaustlandet and Edgeoya,
while  those  of  Krog  et  al.  (1976)  are  from  West  Spitsbergen.  Lono  (1959)  mentions,  that
several people say, that the reindeer from Nordaustlandet are smaller than those from other
places,  but  that  this  is  improbable  considering  the  data  he  presents.  Oosterveld  (1973)
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Table 2

Measurements of the hind leg
(See remarks with table 1)

states  that  "The  reindeer-population  of  West  Spitsbergen  makes  generally  a  somewhat
more robust impression than the population of Edgeoya" (p. 18).  The data available now,
are too few to decide on whether such local  differences exist,  but they do not disprove a
difference between the West Spitsbergen population and the Edgeoya and Nordaustlandet
populations.

The legs of the Svalbard reindeer are relatively short. This fact has been noticed by many
investigators,  but measurements are scarce.  Andersen (1862) compared the bones of the
Svalbard  reindeer  with  the  Greenland,  Lapland  and  fossil  Skäne  reindeer.  He  states,  that
humerus, radius and metacarpus are shortest in the Lapland reindeer. The tibia is shortest
in  the  Svalbard  reindeer  and  longest  in  the  Greenland  reindeer,  while  the  metatarsus  is
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Table 3

Length of limb bones as a percentage of the total length of the three long bones
of front resp. hind leg

(For abbreviations see table 1)

Table 4

Indexes of limb bones, calculated by dividing their total lengths (L)
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longest  in  the  Svalbard  reindeer  according  to  Andersen  (1862).  Krog  et  al.  (1976)  show,
that, that the "metatarsal length" as a percentage of the total length is significantly shorter
than in the domestic animals they studied. (They did not measure the metatarsal bone but
took the measurement on the intact body, from the heel to the base of the toe.)

From the results presented in this paper, it is clear, that all limb bones are considerably
shorter than in other subspecies. Considering the relative proportions of the limb bones, it
appears, that the metacarpus is relatively more shortened than the other limb bones. The
metatarsus,  on  the  contrary,  is  relatively  not  shorter  than  in  fennicus.  It  is,  however,
shorter in absolute terms.

The  Svalbard  reindeer  forms  an  interesting  parallel  with  other  insular  ruminants,
hippopotamuses  and  elephants.  A  large  number  of  fossil  island  forms  is  known,  which
show  dwarfism  and  shortening  of  the  limb  bones,  especially  of  the  metapodia  and  the
phalanges. They are known from the Pleistocene of many Mediterranean islands, but also
from  the  Japanese  archipelago,  the  Philippines  and  the  Indonesian  archipelago  (Sondaar
1977;  Dermitzakis  and  Sondaar  1979).  Examples  are  Myotragus  balearicus  Bäte,  1909,  a
bovid from the Baleares, Phanourios minor (Desmarest, 1822), a dwarf hippopotamus from
Cyprus,  Candiacervus  cretensis  (Simonelli,  1907),  a  small  deer  from Crete  (see  Kuss  1965,
1973,  1975;  De  Vos  1979)  and  C.  cerigensis  Kuss,  1975  from  Karpathos  and  Kasos  (Kuss
1967, 1969, 1973, 1975).

Table 5

Indexes of limb bones, calculated by dividing their total lengths (L)
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De Vos  (1979)  made a  study of  the  limb bones of  the  pleistocene deer  from Crete.  He
found a great Variation in size and probably more than one species must be distinguished.
In the smaller forms he found that the metacarpus was relatively more shortened than the
metatarsus  and  the  other  bones,  just  as  is  the  case  in  the  Svalbard  reindeer.  My  own
(unpublished) measurements on the Karpathos deer show, that this is also the case in this
animal.

Evolution  of  the  Svalbard  reindeer

To  understand  the  selectional  pressures  which  caused  shortening  of  the  legs  and  size
deminishing,  it  is  necessary  to  study  the  functional  concequences  of  these  changes.
Sondaar  (1977)  pointed  out,  that  shortening  of  the  leg  reduces  locomotion  speed.
Mainland ruminants need a high speed to escape from predators. The faunas, to which the
dwarfish and short  legged forms belong,  are so-called unbalanced faunas (Sondaar 1977;
Dermitzakis  and  Sondaar  1979).  These  faunas  lack  large  carnivores.  From  the  Plei-
stocene of Crete, for example, no other carnivore than an endemic otter, Isolalutra cretensis
Symeonides  and  Sondaar,  1975  is  known  (Symeonides  and  Sondaar  1975;  Willemsen
1980).

For the island ruminants from those unbalanced faunas there was no need to be able to
move at high speed, since there were no predators to escape from. The same is true for the
Svalbard  reindeer  (Lono  1959;  Norderhaug  1970).  The  only  large  carnivore  is  the  ice
bear, but they do not feed on reindeer.

On the other hand, short distal parts of the legs might be advantageous in fouraging in
the  mountainous  environment  of  islands  (Sondaar  1977).  It  is  known,  that  the  Svalbard
reindeer  often  climbs  while  it  is  fouraging,  at  least  in  some  areas  (Hjeljord  1975).

We might now try to reconstruct the evolution of the Svalbard reindeer. Where it comes
from is not known, but the first  reindeer in the Svalbard archipelago probably came from
Novaya  Semlya  (Lono  1959;  Wollebaek  1926).  The  reindeer  on  Novaya  Semlya  are  not
extremely  small  (though,  according to  Heptner  et  al.  [1961]  they  are  of  a  small  type)  and
do  not  have  short  legs.  Heptner  et  al.  (1961)  consider  these  reindeer  to  form  a  seperate
subspecies,  R.  t.  pearsoni  Lydekker,  1922.  Banfield  (1961)  shows,  that  there  are  no
reasons to place it in a seperate subspecies. He includes it in the subspecies R. t. tarandus.

No  predators  being  present  on  Svalbard,  the  population  could  increase  repidly.  Over-
population  could  have  caused  food  shortage,  high  mortality  an  even  population  crashes
from  time  to  time.  It  is  known,  that  there  is  a  high  mortality  among  Svalbard  reindeer
nowadays  (De  Bie  1977;  De  Bie  and  Van  Wieren  1980).  Under  conditions  of  food
shortage  selection  would  favour  small  sized  animals,  which  need  less  nutrition.  So  they
have  a  better  chance  to  survive  and  are  able  to  produce  more  offspring  than  larger
conspecifics. The harsh climate may have reinforced this effect. Severe winters cause mass
starvation,  as  happened in  1962-63  (Lono 1968;  Heintz  1964).  In  the  endemic  Cretan deer
mass  starvation  also  occured,  as  is  indicated  by  certain  fossils  (Sondaar  1977).

At the same time, selection may have favoured shortening of the legs as an adaptation to
locomotion in mountainous areas. Obviously, this is an advantage in heavy competition for
limited resources.

Krog et al. (1976) State, that reindeer and caribou get smaller and their legs get shorter
further to the north. I do not think that the high latitude, i.e. the arctic climate, is the main
cause for the size and the short legs of the Svalbard reindeer. These changes represent a
pattern,  seen  in  ruminants  on  both  arctic  and  subtropical  and  tropical  islands.  The  harsh
climate may,  however,  as pointed out above,  have reinforced the effect.

Some other reindeer show the same characteristics, but not as clearly as platyrhynchus.
R. t. eogroenlandicus, the East Greenland reindeer, extint since the turn of the Century, was
also a small form with rather small metapodia. This animal lived on an "ecological island",
effectively  isolated  by  the  ice  from  other  parts  of  Greenland  where  reindeer  occur.'  No
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predators  were  present,  the  polar  wolf  is  not  found  in  this  part  of  Greenland  (Degerbol
1957).  On  West  Greenland,  where  the  polar  wolf  is  present,  lives  another  reindeer,  R.  t.
groenlandicus,  which  is  normally  sized.

On  Queen  Charlotte  Island,  for  the  western  coast  of  Canada,  lived  a  caribou,  R.  t.
dawsoni  Seton,  which  became  extinct  probably  shortly  after  1935.  It  was  small  sized
(Banfield  1963)  but  no  data  are  available  on  bone  measurements.  Unfortunately,  not
much material remains of this animal. The only large carnivore on Queen Charlotte Island
is  the  black  bear,  which  is  probably  not  very  important  as  a  predator  on reindeer.
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Zusammenfassung

Einige osteologische Maße und Bemerkungen über die Evolution des Svalbard-Rens
(Rangif er tarandus platyrhynchus)

Einige Maße des Gliedmaßenskeletts vom Svalbard-Ren (Rangif er tarandus platyrhynchus) werden
mitgeteilt und mit entsprechenden Daten von anderen Unterarten des Rens verglichen. Das Svalbard-
Ren erweist sich als eine ziemlich kleine und relativ kurzbeinige Form. Mit diesen Merkmalen bildet es
eine interessante Parallele zu vielen pleistozänen Inselformen aus der Gruppe der Ruminantia. Einige
Bemerkungen über die mögliche Evolution des Svalbard-Rens werden gemacht. Wichtige Ursachen
der Veränderungen scheinen Abwesenheit von Feinden und eingeschränktes Nahrungsangebot zu
sein.
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Circadian  oscillations  of  locomotor  acitivity  in

Crocidura  suaveolens  (Soricidae,  Insectivora,  Mammalia)

By  Renate  Siegmund  and  L.  Sigmund

Department of Animal Behaviour Sciences, Humboldt University, Berlin, GDR, and Department of
Systematic Zoology, Charles University, Praha, Czechoslovakia 1

Receipt of Ms. 27. 12. 1982

Although the daily activity pattern in Insectivors has already received much attention (e.g.
Vogel  et  al.  1981  and  other  references  there),  the  existence  of  free-running  rhythms  has
not yet been proved.

We observed and recorded the behaviour of 18 individuals of C. suaveolens captured in
the  Prague  Zoological  Garden  and  reared  in  the  Department  of  Systematic  Zoology  in
Prague  from  April  to  August  1982.  The  animals  were  kept  in  glass  terraria  sized
50  X  30  X  30  cm  with  a  hiding  place  (box  o  10X10X10  cm),  at  first  at  an  artificial  light-
dark  cycle  (LD  cycle  12  :  12  -  white  light,  L:  0700-1900)  and  at  natural  light.  Later  they
were exposed only  to  the artificial  LD cycle  of  12 :  12 (80 :  0  lux).  Long-term variations of

1 In honour to the 70th birthday of Professor Dr. J. Aschoff.

U.S.  Copyright  Clearance  Center  Code  Statement:  0044-3468/83/4803-0185  $  02.50/0
Z. Säugetierkunde 48 (1983) 185-187
© 1983 Verlag Paul Parey, Hamburg und Berlin
ISSN 0044-3468 / InterCode: ZSAEA 7



Willemsen, G. F. 1982. "Osteological measurements and some remarks on the
evolution of the Svalbard reindeer, Rangifer tarandus platyrhynchus." 
Zeitschrift für Säugetierkunde : im Auftrage der Deutschen Gesellschaft für
Säugetierkunde e.V 48, 175–185. 

View This Item Online: https://www.biodiversitylibrary.org/item/163244
Permalink: https://www.biodiversitylibrary.org/partpdf/191643

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Biodiversity Heritage Library

Copyright & Reuse 
Copyright Status: In Copyright. Digitized with the permission of the rights holder.
Rights Holder: Deutsche Gesellschaft für Säugetierkunde
License: http://creativecommons.org/licenses/by-nc-sa/3.0/
Rights: https://www.biodiversitylibrary.org/permissions/

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 04:56 UTC

https://www.biodiversitylibrary.org/item/163244
https://www.biodiversitylibrary.org/partpdf/191643
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

