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W olsan M., R u p re e h t A. L . & B uchalczyk  T., 1985: V a ria tio n  and  
a sy m m e try  in  th e  d en titio n  of th e  p in e  a n d  stone  m a r te n s  (M artes 
m a rtes  a n d  M. foina,) fro m  P o land . A cta  the rio l., 30, 3: 79— 114 [W ith  9 
T ab les & 13 F igs.],

To describe  th e  v a ria tio n  a n d  a sy m m e try  p a tte rn s  in  220 pine 
m arten s , M artes m a rte s  (L innaeus, 1758), an d  43 s tone  m arten s , 
M artes fo in a  (E rx leben , 1777), f ro m  P o land , som e te e th  w e re  m easu red , 
f iv e  g ro u p s  o f  m orpho types w e re  d is tingu ished , a n d  co n g en ita l oligo- 
don ties w e re  coun ted . D en ta l ch a ra c te ris tic s  fo r d is tin c tio n  be tw een  
M. m a rte s  a n d  M. fo ina , in c lud ing  a  few  o rig in a lly  described  ones, 
a re  p re sen ted . A ll th e  ch a rac te ris tic s  show  th e  o v e rlap p in g  ran g es  
of v a r ia tio n  in  m ore n u m ero u s sam ples. H ence, as m a n y  tr a i ts  as 
possib le  sho u ld  sim u ltan eo u sly  be  ta k e n  in to  co n sid e ra tio n  to  increase  
th e  p ro b a b ility  of co rrec t species d e te rm in a tio n . S ex u a l d im o rp h ism  is 
invo lved  n o t o n ly  in  to o th  size, w ith  m ales be ing  g en e ra lly  la rg e r  th a n  
females;, b u t a lso  i t  a ffec ts  bo th  to o th  shape  an d  th e  a b il ity  fo r 
congen ita l to o th  loss. B oth  v a ria tio n  an d  a sy m m e try  a re  g en era lly  low er 
fo r  th e  c e n tra l cheek  te e th  th a n  fo r th e  p e rip h e ra l o nes, w h ich  is 
re la te d  to  th e  g ra d ie n t of too th  shape  a n d  size. In  ad d itio n , th e re  is 
a  re la tio n sh ip  b e tw een  th e  freq u en c ie s  o f th e  m orpho types an d  th e  
a sy m m e try  in  th e i r  o ccu rrence : th e  m ore  f re q u e n t a  m o rp h o ty p e  is 
th e  less a sy m m e try  th e re  is in  its  occu rrence . T he to o th  v a ria tio n  
re f le c ts  th e  ev o lu tio n a ry  tre n d s  in  th e  lineage of th e  species, th ro w in g  
lig h t on th e ir  a n c e s try  and  on th e  p o ten tia l d irec tio n  o f m icroevo lu - 
t io n a ry  changes.

[ In s ti tu te  of S y stem atic  an d  E x p e rim en ta l Zoology, P o lish  A cadem y 
of Sciences, S ław k o w sk a  17. 31-016 K raków , P o lan d  (MW), an d  M am ­
m als  R esea rch  In s titu te , Po lish  A cadem y of Sciences, 17-230 B iałow ieża, 
P o land  (ALR, TB)].
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1. IN TRO D U C TIO N

An anatomical system  yielding the most information about mammals 
is undoubtedly their dentition (Gingerich, 1976, 1977; Gingerich & Simons, 
1977; Gingerich & W inkler, 1979), The study of variation and bilateral 
asym m etry in mammalian dentitions is of great importance to system atic 
identification and may throw light on the evolution of a given taxon as 
w ell as on the ontogeny of mammalian heterodonty.

The present paper gives a description of variation and asymmetry  
patterns in some teeth  of the pine and stone m artens from Poland ac­
cording to sex, and a comparison of the patterns betw een the two mor­
phologically similar species w ith  exten sively  overlapping geographic 
ranges (e.g. Anderson, 1970) to find the differences of taxonomic impor­
tance. In addition, paleontological data are adduced to show evolutionary  
importance of tooth variation in the species.

2. M A TER IA L AND M ETHO DS

2.1. C harac te ris tic s  of th e  M ateria l

The s tu d y  is b ased  on the e x am in a tio n  of th e  p e rm a n e n t den titions in 220 
(126 m ales an d  94 fem ales) specim ens of th e  p in e  m arten , M arie s  m arie s  (L innaeus, 
1758), an d  43 (30 m ales an d  13 fem ales) specim ens of th e  stone  m arten , M aries 
jo ina  (E rx leben , 1777), cau g h t in P o land . T he d iffe rences b e tw een  th e  n u m b ers  
m en tioned  above an d  th e  n u m b ers  of sku lls an d  te e th  g iven  in  tab les a n d  figu res 
a re  caused  b y  m issing te e th  as w ell as by  te e th  show ing  som e w ea r w h ich  m akes 
u n m is tak ab le  d e te rm in a tio n  of a m o rpho type  o r ta k in g  a re lia b le  m easu rem en t 
im possible. D en ta l an o m alie s  (W olsan, 1984a) w ere  n o t ta k e n  in to  co n sid e ra tio n  
in th is  re sp ec t as w ell.

T he sex  of th e  ex am in ed  specim ens w as reco rd ed  from  th e  co llection  d a ta , 
co rrec ted  in  ev id en t cases of m is iden tifica tion , w h ile  th e  age classes ( l= in f a n ts ,  
2 = ju v e n ile s , 3 = s u b a d u lts , 4 = a d u lts ,  5 = o ld  adu lts) w ere  d is tin g u ish ed  on th e  basis 

■of th e  defin itions p roposed  by  B uchalczyk  & R u p rech t (1977) fo r th e  polecat.
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2.2. Measurements and Indexes

A ll th e  m easu rem en ts  w ere  tak en  w ith  a slide ca lip e r to  th e  n e a re s t 0,05 m m . 
T h ey  a re :

L P 3: L en g th  of P 3 or th e  g re a te s t d is tan ce  b e tw een  th e  a n te r io r  an d  p o s te rio r 
p o in ts  of th e  c ro w n  of th e  too th  (Fig. la),

W P1: W idth  of P 3 o r the g re a te s t d is tance  be tw een  th e  lin g u a l an d  buccal
p o in ts  of th e  c ro w n  of th e  to o th  p e rp e n d ic u la r to  its  len g th  (Fig. la}.

L M 1: L en g th  of M 1 o r th e  g re a te s t d is tance  be tw een  th e  a n te r io r  an d  p o ste rio r
p o in ts  of th e  in n e r  lobe of th e  to o th  p e rp en d icu la r to  its  w id th  (Fig. la ).

W M 1: W id th  of M ! or th e  g re a te s t d is tan ce  be tw een  th e  lin g u a l an d  buccal 
p o in ts  of th e  c ro w n  of th e  too th  m easu red  a long  its  long ax is  (Fig. la ).

W Mi; W idth  of Mi o r th e  g re a te s t d is tan ce  b e tw een  th e  lingua l an d  buccal 
p o in ts  of th e  ta lo n id  of th e  too th  p e rp e n d ic u la r to  its  long ax is  (Fig. lb).

DM i: G rea te s t d iam e te r of Ma or th e  g re a te s t d is tance  b e tw een  tw o d is ta l 
po in ts of th e  crow n  of th e  too th  m easu red  across its cen te r (Fig, lb).

F ig . l. D iag ram s of th e  u p p er (a) a n d  low er (b) m a r te n  po stcan in e  d en titions, 
sh o w in g  th e  m an n e r of ta k in g  th e  m easu rem en ts  used.

T hree  in d ex es : (W PSX100VLP3, ttJVFXlOOVWM1, an d  (D M aX l00)/W M i w ere  
ca lcu la ted  b a s in g  on  th e se  m easu rem en ts , in  o rd e r  to  show  th e  p a tte rn s  of v a ria tio n  
in  th e  re la tiv e  w id th  of P 3, th e  re la tiv e  a n te ro -p o s te r io r  d im ension  of th e  in n er 
lo b e  of M>, a n d  th e  re la tiv e  size of Ma, resp ec tiv e ly .

The m o rp h o ty p es of group  A (Fig. 5) describe  v a ria tio n  in  th e  m orphology  of 
P* consisting  in  th e  occurrence  of th e  te e th  re p re se n tin g  successive stages in th e  
tran s itio n  fro m  th e  th re e -ro o te d  to  th e  tw o -ro o te d  to o th  accom pan ied  b y  g rad u a l 
m orpholog ical ch an g es in  th e  base  of th e  crow n:

A 1: Tw o ro o ts . N o concav ity  in  th e  o u tlin e  of th e  crow n.
A 2: T w o roo ts. T he p o ste ro -lin g u a l p a r t  of th e  crow n slig h tly  concave in  

o u tlin e .

2.3. M orpho types
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A  3: Tw o ro o ts  b u t th e  p o ste rio r one show s, lin g u a lly  an d /o r b ucca lly , the 
p resen ce  of a n  occluso -basal groove. A d is tin c t co n cav ity  in  th e  o u tlin e  of the 
p o s te ro -lin g u a l p a r t  of th e  c row n  accom pan ied  a n te r io r ly  b y  a  c o n v ex ity  fo llow ed 
b y  a s lig h t concav ity  in th e  an te ro -lin g u a l p a r t  of th e  eingulum . T he  b ucca l p a r t 
o f th e  crow n  m ay  show  a  s lig h t co n cav ity  in  ou tline.

A 4: T h ree  roo ts , w ith  th e  sm a lle st one p laced  lin g u a lly . B o th  th e  b ucca l and  
th e  tw o lin g u a l concav ities as w ell as th e  lin g u a l convex ity , m en tio n ed  above, 
a re  d is tinc t.

T he  m orpho types of g roup  B (Fig, 7) describe  v a ria tio n  in  th e  m orpho logy  of 
Pa an d  Pa consisting  in th e  o ccu rren ce  of th e  te e th  rep re sen tin g  successive stages 
in  th e  tra n s it io n  fro m  th e  to o th  w ith  the  p re sen ce  of a  sm all accesso ry  cusp  on 
th e  p o ste rio r rid g e  of th e  p ro tocon id  to  th a t  w ith o u t a n y  sign  of th e  cusp:

B 1: T he p o ste rio r r idge  of th e  p ro tocon id  w ith o u t an y  sign  of convex ity .
B 2: T he p resence  of a sm a ll e lev a tio n  pass ing  sm ooth ly  in to  th e  p o ste rio r 

rid g e  of th e  p ro tocon id .
B 3: T he p resen ce  of an  e lev a tio n  passing  a n te r io r ly  in to  th e  p o s te rio r ridge 

o f th e  p ro tocon id  on th e  square .
B 4: T he p resen ce  of a c u sp -lik e  e lev a tio n  se p a ra te d  a n te r io r ly  fro m  th e  

p o s te rio r rid g e  of th e  p ro tocon id  b y  a  shallow  occluso-basal V -sh ap ed  ind en ta tio n .
B 5: T he  p resence  of a  sm all b u t d is tin c t cu sp  se p a ra te d  a n te r io r ly  fro m  th e  

p o s te rio r rid g e  of th e  p ro tocon id  by  a  c lea r V -shaped  o r n ea rly  U -shaped  valley .
T he m orpho types of g roup  C (Fig. 9) describe  v a ria tio n  in  th e  m orpho logy  of 

M 1 consisting  in  th e  o ccu rren ce  of th e  te e th  re p re se n tin g  successive s tag es in  th e  
tra n s it io n  fro m  th e  to o th  w ith  th e  p resence  of a  V -shaped  in d e n ta tio n  in  th e  
o u tl in e  of th e  p o ste ro -b u cca l p a r t  of th e  c ro w n  to  th a t  w ith o u t an y  sig n  of 
concav ity :

C 1: T h e  p o ste ro -b u cca l p a r t  of th e  c row n  w ith o u t a n y  sign of co n cav ity  in  
o u tlin e .

C 2: T he p resen ce  of a  s lig h t concav ity  in  th e  o u tlin e  of th e  p o ste ro -bucca l 
p a r t  of th e  crow n.

C 3: The p resence  of a  d is tin c t V -shaped  in d e n ta tio n  in  th e  o u tlin e  o f th e  
p o ste ro -b u cca l p a r t  of th e  crow n.

T he m orpho types of g ro u p  D (Fig. 11) describe  v a ria tio n  in  th e  m orpho logy  
of M 1 consisting  in  th e  o ccu rren ce  of th e  te e th  w ith  absence  (m orpho type D 1) or 
p resen ce  (m orpho types D 2—D 10) o f accesso ry  s tru c tu re s  on th e  occlusal su rface  
of th e  in n er lobe of th e  too th .

T he m o rpho types of g ro u p  E  (Fig. 12) describe  v a ria tio n  in  th e  m orpho logy  of 
M 1 consisting  in  th e  occu rrence  of th e  te e th  rep re sen tin g  successive stages in  th e  
tra n s it io n  from  th e  to o th  w ith  th e  p resence  of a sha llow  occlu so -basa l V -shaped  
in d en ta tio n  in som e h a lf of th e  leng th  of th e  c ris ta  ru n n in g  p o ste ro -lin g u a lly  fro m  
th e  a n te r io r  e ingu lum  to  th a t  w ith o u t an y  sign of concav ity  in  th e  c ris ta :

E  1: T he c ris ta  w ith o u t an y  sign of concav ity .
E  2: T he p resen ce  of a  concav ity  in  th e  crista .

2.4. O ligodonty

T he a u th o rs  h ave  b een  in te re s ted  on ly  in  co ngen ita l defic iencies in  d en tition , 
th e re fo re  th e  absence  of a to o th  w as no ted  on ly  w h en  th e re  w as no sign of its  
p rio r p resen ce  in d en titio n , th a t  is w h en  th e re  w as no a lveo lu s n o r an y  tra c e  of 
its  overgrow ing . T ooth  defic iencies c lea rly  re su ltin g  fro m  d ev e lo p m en t d is tu rb ­
an ces  in  th e  em bryogeny  caused by th e  in flu en ce  o f en v iro n m en ta l fa c to rs  w e re
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no t ta k e n  in to  co n sid e ra tio n  in  th is  re sp e c t as w ell. T he  te e th  in  th e  C arn ivora , 
e sp e c ia lly  th e  sm a lle s t ones, te n d  to  be lo s t in  th e  course of th e  an im a l’s life  
a n d  th e ir  a lv eo li to  b e  overg row n , hence  th e  o ld e r a n  an im a l is th e  m ore p robab le  
it  b eco m es to  recogn ize  a  to o th  lack  in co rrec tly  as congen ita l. T herefo re , th e  da ta  
on oiligodonties h ave  b een  p re sen ted  acco rd in g  to  age classes.

2.5. Statistical Methods

T he n ew  m u ltip le  ra n g e  te s t (D uncan, 1955) has b een  used fo r te s tin g  th e  
d if fe re n c e s  b e tw e e n  m eans , w h ile  th e  sign ificance  of th e  d iffe ren ces betw een  
f re q u e n c y  d is tr ib u tio n s  has b een  d iscovered  using  th e  x! te s t. T he P ea rso n  p ro d u c t-  
m o m e n t co rre la tio n  coeffic ien t r  has b een  u sed  to  ex p ress  le f t- r ig h t d en ta l 
a sy m m e try .

2.6. Abbreviations

F  fem ales N n u m b er of te e th
M m ales * O.R. observed  ra n g e
1 le ft bo d y  side  x m ean
r  r ig h t body  side  s s ta n d a rd  d ev ia tio n
n  n u m b e r of sk u lls  V coeffic ien t o f v a ria tio n
O th e r  a b b re v ia tio n s  a re  d efin ed  w h e re  used .

3. R ESU L TS

3.1. Q u a n tita tiv e  V aria tio n

3,1.1. V aria tio n  in  M easu rem en ts

Table 1 show s variation in the tooth m easurements. The coefficients 
of variation (V) range from 3.9 to 7.7 for M. m artes  and from 2.7 to 10.0 
for M. foina. In both the species, they reach the low est values for WM1 
and the h ighest ones for DM2. For P* the w idth is d istinctly more variable 
than the length, w ith  the ranges of the coefficients of variation being  
respectively  5.7— 7.3 and 3.9— 4.8, in M. martes,  w hile in  M. foina both 
the dim ensions are practically equally variable, w ith  the ranges being 
4.0— 5.5 and 4.1— 6,2 respectively. For M1 the length d istinctly exceeds 
the w idth in variability in both the species, w ith  the ranges of the1 
coefficients of variation being respectively 5.8— 6.3 and 3.9— 4.1 in M. 
martes,  and 6.4— 7.0 and 2.7— 4.3 in M, foina. The ranges of the coef­
ficient of variation for WMi are 4.5— 4.9 in M. m artes  and 4,5— 5.4 in  
M. foina, w hile for DM2 they are 7.0— 7.7 and 7.8— 10.0 respectively.

Table 2 shows a statistical significance of differences betw een means, 
calculated for each pairwise combination of the m eans listed in Table 1 
within each tooth measurem ent. The differences betw een M. m artes  and 
M. foina have appeared to be h ighly significant (P < 0 .001) in  most cases. 
Both for the two species and for all the measurements, the means have 
been discovered to be h ighly significantly (P < 0 .001) higher for m ales 
than for fem ales of the same species.
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T ab le  1
D escrip tiv e  s ta tis tic s  fo r th e  to o th  m easu rem en ts  m ade (mm), accord ing  to sex an d  body side.

M easu ­
re m e n t

Sex Body
side

M artes m a rtes M artes fa ina
n =  N O.R. X s V n = N O.R. X s V

LP* F 1 87 4.45—5.40 4.91 0.19 3.9 13 4.65—5.40 4.97 0.21 4.1
r 92 4.45—5.75 4.96 0.23 4.7 13 4.55—5.30 4.93 0.21 4.2

M 1 125 4.60—6.00 5.38 0.26 4.8 30 4.50—5.85 5.21 0.32 6.2
r 119 4.85—6.00 5.41 0.23 4.3 30 4.70—5.80 5.26 0.27 5.2

W ps F 1 87 2.30—3.10 2.71 0.15 5.7 13 2.35—2,70 2.57 0.10 4.0
r 92 2.40—3.65 2.73 0.18 6.5 13 2.40— 2.80 2.57 0.11 4.3

M 1 125 2.40—3.95 3.02 0.21 6.9 30 2.35—3.00 2.72 0.15 5.5
r 119 2.65—3.95 3.03 0.22 7.3 30 2.50—3.00 2.75 0.14 5.0

LM> F 1 92 4.95—6.85 5.58 0.33 5.9 13 4.40—5.55 4.87 0.32 6.5
r 89 4.65—6.30 5.56 0.32 5.8 13 4.30— 5.50 4.84 0.34 7.0

M 1 122 5.35—7.25 6.28 0.39 6.3 30 4.95—6.60 5.52 0.36 6.5
r 122 5.45—7.25 6.25 0.39 6.3 30 5.00—6.50 5.45 0.35 6.4

WM> F I 92 7.15—8.85 7.82 0.30 3.9 13 7.35—8.25 7.93 0.23 2.9
r 90 7.15—8.90 7.86 0.32 4.1 13 7.50—8.30 7.98 0.22 2.7

M 1 121 7.55—9.55 8.51 0.35 4.1 29 7.85— 9.20 8.36 0.30 3.6
r 122 7.85— 9,55 8,57 0.34 4.0 29 7.95—9.40 8.45 0.36 4.3

W Mi F 1 89 2.80—4.20 3.78 0.19 4.9 13 3.40—4.15 3.83 0.20 5.4
r 87 3.10—4.25 3.77 0.17 4.5 13 3.35—4.20 3.81 0.20 5.3

M 1 122 3.30— 4.65 4.14 0.19 4.7 28 3.85—4.45 4.17 0.19 4.5
r 121 3.35—4.60 4.13 0.19 4.7 29 3.80—4.45 4.18 0.20 4.7

DM¡ F 1 84 2.55—3.65 3.21 0.24 7.5 12 2.70—3.65 3.12 0.31 10.0
r 82 2.60— 3.75 3.22 0.23 7.1 13 2,60—3.60 3.09 0.29 9.3

M 1 108 3.20—4.45 3.71 0.26 7.0 29 3.05—4.00 3.45 0.27 7.8
r 109 2.90—4,70 3.69 0.29 7.7 28 2.70—4.05 3.42 0.29 8.5
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T ab le  2
D ifferences b e tw een  th e  m eans fo r th e  to o th  m easu rem en ts  m ade, b ased  on d a ta

fro m  T ab le  I.
—= n o t  s ign ifican t (P>0.05), 4 - = sig n ifican t (0.001 < P <0.05), +  + = h ig h ly  s ig n ifican t

(P<0.001).

M artes m a rtes M artes fo ina M artes; m a rte s M artes  fo ina
F M F M 1 M F  M

1 r 1 r 1 r 1 r 1 r 1 r 1 r  1 r

LP® WP®

M aries
M r

1
+  4­
+  +

+  +  
+  +

+  +  
4-4- +  +

4-4- 4-4­
4-4- +  +

— — — 4-4- 
+  4-

4-4- 
+  +

4- +
+  4-

4 -+  — 
4- +

loina F r
1

— 4-4- + 4 ­
+  +  4-4-

— 4-4­
4-4-

4-4- 
+  4-

4-4­
4-4-

4-4- 
+  4-

—

M artes
M r

1
4-4­
4-4-

+  +  
+  +

— 4-4*
4- 4-

4-4­
4 T

—

m artes F r
1

— —

L M 1 W M 1

M artes
M r

1
— — +  +  4-4- 

+  +  4-4-
4-4- 4-4­
4-4- + 4 -

4-4­
4-4-

4-4­
4- 4- 4- 4-4-

4-4­
4-4-

4-4- - 
4-4-

fo isa F  r  
1

+  +  
4-4-

4-4­
-1-4-

+  +  4-4­
4-4- +  +

— — — 4-4­
4-4-

4-4­
4-4-

—

M arte s
M r

I
4-4- 
+  +

+  +  
+  +

— 4-4­
4-4-

4- +  
4-4-

—

m artes F r
1

— —

WMi DM*

Martes
M r

1
4-4- 
+  +

4-4- 
+  +

— — 4-4- 4-4­
4-4- 4-4-

— 4-4­
4-4-

4-4*
4*4*

4-4­
4-4-

4- +
+  4-

+  -I- 
+  4-

4-4- — 
4- -F

fo lia F r
1

— _
+  4- 4* +  
4-4- 4-4-

— 4- + 4-4­
4-4-

+ +  
4- +

—

Martes
M r

1
+  4­
+  +

4-4­
4-4*

— 4-4­
4-4-

4-4- —

m artes F r
1

— —-

3.1.2. V aria tion  in Indexes

Table 3 and Figs. 2, 3, and 4 show variation in the indexes calculated  
basing on the tooth m easurements. The coefficients of variation (V) 
raige from 5.0 to 7.8 for M. martes and from 4.6 to 9.9 for M. foina. 
In both the species, they reach the low est values for the index (LM’X  
X100J/WM' and the highest ones for the index (DM*X100)/WMi.

Table 4 shows a statistical significance of the differences between  
means and betw een frequency distributions, calculated for each pairwise 
conbination of the means listed in Table 3 w ith in  each index and the 
absolute frequency distributions shown in Figs. 2, 3, and 4 w ith in  each
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T ab le  3
D escrip tive s ta tis tic s fo r th e in d ex es  ca lcu la ted  fro m  

(see T ab le  1;
th e  m easu rem en ts  of 
F igs. 2, 3, a n d  4).

th e le f t a n d r ig h t tee th , acco rd ing  to sex

In d ex Sex
M artes m a rte s M artes fo ina

n N O.R. x s V n N O.R. X s V

WP=
Lpi X  100

F 92 179 46.1—70.2 55.23 3.61 6.5 13 26 48.0—56.1 51.99 2.42 4.6
M 125 2 244 45.6—73.8 56.19 4.29 7.6

5.4
30 60 43.9—64.0 52.33 3.58 6.8

L.M1 _
wm> X  100

F 93 181 61.1—86.2 71.07 3.85 13 26 53.1—67.9 60.96 3.33 5.5
M 125 243 63.5—83.9 73.36 3.68 5.0 30 58 57.4—71.4 65.08 3.22 4.9

DM S
W M ,X 1 0 °

F 89 163 67.5— 107.8 85.17 6.65 7.8 13 25 68.4—94.7 81.26 8.06 9.9
M 118 216 73.4—114.1 89.46 6.73 7.5 29 56 65.1—96.5 82.49 6.29 7.6
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of the figures. For all the indexes, the means are h ighly significantly  
(P <0.001) higher in M. m artes  than in  M. foina. A lso the frequency, 
distributions for the tw o species are highly significantly (P < 0.001) 
displaced by each other. Likewise, w ithin  both the species, the means

LP3
x  100

Fij. 2. F req u en cy  d is tr ib u tio n s  of th e  v a lu e s  of th e  in d ex  (W P1 XiOO)/LP* ca l- 
c u a te d  fo r  th e  le f t  an d  r ig h t te e th  (see T ab le  3). N um bers g iven  in /n ea r rec tan g le s  
o f th e  h is to g ram s show  th e  ab so lu te  freq u en c ie s  of th e  in d e x  v a lu e s  fo r  a  g iv en

rec tan g le .

aie higher for the m ales than for the fem ales and the frequency distrib­
u ions for both sexes are displaced by each other, h igh ly  significantly  
(J<0.001) for the index (LM3X 100)/WM‘, not significantly (P > 0 .0 5 ) for  
tie  index (WP*X 100)/LP>, and for the index (DM iX 100)/WMi high ly
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significantly (P < 0 .001) in M. martes and significantly (0.00 K P < 0 . 05) 
for the frequency distributions or not significantly (P > 0 .05 ) for the 
means in M. foina.

3.2, Q u a lita tiv e  V aria tion

3,2,1. M orpho typ ica l V aria tio n

Fig. 6 show s variation in  the morphotypes of group A (Fig, 5), A ll four 
m orphotypes of the group have been found in Pa of M. m artes,  whereas 
in M. foina the m orphotypes A 1 and A 2 have only occurred. In M. 
martes,  the most frequent is the morphotype A 3, followed by A 2, A 1, 
and A 4, w hile in M. foina it is the morphotype A 1. follow ed by A 2.

c« 30- 
ow.
©
Q.

20-

M. fo ina
n = 43 
N=84

10  -

52.0
IT r

58.0 64 0 76.0 82.0

LM 1
WIV1

x  1 0 0

Fig. 3. F re q u e n c y  d is tr ib u tio n s  of th e  v a lu es  of th e  index  (LM'XlOO)AVMl c a l­
cu la ted  fo r th e  le f t a n d  r ig h t te e th  (see T ab le  3). N um bers g iven  in /n e a r  re c tan g le s  
of th e  h is to g ram s show  th e  ab so lu te  freq u en c ies  of th e  index  v a lu e s  fo r  a  g iv en

rectang le .

70 .0 87.9
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The frequency distributions of the morphotypes for both the species differ 
highly significantly (P <0.001), whereas there is no significant difference  
(P > 0 .05 ) betw een those for the m ales and fem ales of the sam e species.

F ig. 8 show s variation in the morphotypes of group B (Fig. 7). For 
P>, th e m orphotypes B 1, B 2, and B 3 have been found in  M, martes

DM ,
x 100WM,

Fig. 4. F req u en cy  d is tr ib u tio n s  of th e  va lues of th e  index  (DM sX ioO)/\VMi ca l­
cu la ted  for th e  le f t an d  r ig h t te e th  (see T ab le  3). N u m b ers  g iven  in /n e a r  re c tan g le s  
of th e  tis to g ra m s  show  th e  abso lu te  freq u en c ies  of th e  in d ex  v a lu es fo r a g iven

rec tang le .

w hile in M. foina  the morphotypes B 1 and B 2 have only occurred. The- 
most frequent in both the species is the morphotype B 1, follow ed by 
B 2, and in M. m artes  also by B 3. There is no significant difference  
(P > 0 .0}) both betw een the frequency distributions of the morphotypes 
for the tw o species and between those for both sexes w ithin  the same-
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species. For P<, the morphotypes B 2, B 3, B 4, and B 5 have been found 
in  M. martes, w hile in M. foina all five m orphotypes of the group have 
occurred. In M. martes, the most frequent are the m orphotypes B 4 
and B 3, follow ed by B 2 and B 5, whereas in M. foina it is  th e  morpho­
type B 5, follow ed by B 4, B 1, B 3, and B 2. The frequency distributions 
of the morphotypes for both the species differ h ighly significantly  
(PCO.OOl), w hile there is no significant difference (P > 0 .0 5 ) between  
those for the m ales and fem ales of the same species.

Fig. 10 shows variation in the m orphotypes of group C (Fig. 9). The 
m orphotypes C 1 and C 2 have been found in  Ml of M, m artes,  w hile in

T ab le  4
D iffe rences b e tw een  th e  m ean s  a n d  b e tw een  th e  ab so lu te  freq u en cy  d is tr ib u tio n s  
( in  p a ren th ese s) fo r th e  in d ex es  ca lcu la ted , b ased  on  d a ta  fro m  T a b le  3 a n d

Figs. 2, 3, a n d  4 resp ec tiv e ly .
—= n o t  sig n ifican t (P>0.05), +  =  s ign ifican t (0 .001<P<0.05), +  +  = h ig h ly  s ign ifican t

(PCO.OOl).

Martes martes Martes foina
F M F M

(WP*X100)/LPS
Martes foina 

Martes martes

M
F

M
F

+  + (+ + )  
+  +  (+  + ) 
—(—)

+ + (+ + )  
+ + (+ + )

(LM1 X lOOyWM1
Martes foina M +  + (+ + ) + + (+ + ) + + (+  +)

F +  +  (+ + ) + + {+ + >
Martes martes M +  + (+ + )

F
(DMîX 100)/WMi

Martes foina M +  (+ + ) • + + (+ + ) -<+>
F +  + (+ + ) +  + (+ + )

Martes martes M -f- +{ ~h)
F

Ai. foina all three morphotypes of the group have occurred. In M. m artes,  
the most frequent is the m orphotype C 1, follow ed by C 2, w hereas in 
M. foina it is  the m orphotype C 3, follow ed by C 2 and C 1. The frequency  
distributions of the m orphotypes for both the species differ h igh ly  
significantly (P <0.001), w hile there is no significant difference (P > 0 .0 5 )  
betw een those for the m ales and fem ales of the same species.

Table 5 shows variation in  the morphotypes of group D (Fig. 11). A ll 
ten morphotypes of the group have been found in  M1 of M. martes,  
w hile in  M. foina the m orphotypes D 1, D 2, D 6, and D 8 have only
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Fig. 5. D iagram s of th e  m o rp h o ty p es of g ro u p  A (for d efin itions see p. 81).

M. martes

20

©
o>
© 0

C  60
©
o

40

20

□  < n = 214 
N=418

M. foina
n= 40
N= 80

A3 A4

Mo r  p h o t y p e
Fig. 6. F req u en cy  d is tr ib u tio n s  o f th e  m o rp h o ty p es  of g roup  A (Fig, 5) fo r th e  
le f t an d  r ig h t P ss. N u m b ers  g iv en  in /n e a r  re c tan g le s  of th e  h is to g ram s show  th e  

ab so lu te  freq u en c ie s  of th e  m o rp h o ty p es  fo r  a  g iv en  rec tan g le .

occurred. In both the species, the m ost frequent is  the m orphotype D 1, 
w ith  the frequency nearly 89°/o, second most frequent is  the morphotype 
D 2 (about 5%), and all other m orphotypes have occasionally been observ­
ed with the frequencies less than 4%.
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Fig. 7. D iag ram s of th e  m o rp h o ty p es of g ro u p  B (for d efin itions see p. 82).

10

70

R a
M. martes
n= 146 
N=278

B1 B2 B 3  B 4  B5

M o r p h o t v p e

F ig . 8. F req u en cy  d is trib u tio n s  of th e  m o rp h o ty p es of g roup  B (Fig. 7) fo r th e  
le f t and  r ig h t Pss an d  Pis. N u m b ers g iven  in /n ea r re c tan g le s  o f th e  h istogram s, 

show  th e  ab so lu te  freq u en c ies  of th e  m orpho types fo r a g iven  rec tan g le .
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C1 C2 C 3
F ig . 9. D iag ram s of th e  m o rp h o ty p es of g roup  C (for d e fin itio n s  see p. 82).

M o r p h o t y p e

Fig. 10. F req u en cy  d is trib u tio n s  of th e  m o rp h o ty p es o f g ro u p  C (Fig. 9) fo r th e  
le f t an d  r ig h t Mis. N um bers g iven in /n ea r re c ta n g le s  o f th e  h is to g ram s show  th e  

a b so lu te  freq u en c ies  of th e  m o rp h o ty p es  fo r a g iv en  rec tang le .

Fig, 13 shows variation in the m orphotypes of group E (Fig. 12)}. 
Two morphotypes distinguished have been found in  both the species. 
In M. martes,  however, the most frequent is the morphotype E 2, whereas
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D1 D 2 D 3 D4

D 5 D 6 D 7 D 8

D 9 ,D10
Fig. 11. D iag ram s o i th e  m o rp h o ty p es of g ro u p  D  (for d e fin itio n s  see p. 82).

in  M. foina it is E 1. The frequency distributions of the morphotypes for  
both the species differ h igh ly  significantly (P < 0 .001), w hile there is no 
significant difference (P > 0 .0 5 ) betw een those for the m ales and fem ales 
of the same species.

3.2,2. O ligodonty

There are no extra teeth  in the exam ined martens. There are no 
dental anomalies in  the stone martens either, w hile those found in the  
pine m artens have been described in an earlier paper (Wolsan, 1984 a).
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T ab le  5

A bsolute a n d  p e rcen tag e  (in p aren theses) freq u en cy  d is tr ib u tio n s  of th e  m o rp h o ­
ty p es  of g roup  D (Fig. 11) fo r th e  le f t and  rig h t M 's, acco rd in g  to  sex.

M artes m a rte s  M artes fo in  a
M orphotype (n =  198, N =390) <n=40, N = 79)

F  M  T o ta l F  M T o ta l

D 1 141 (36.2) 205 (52.6) 346 (88.7) 26 (32.9) 44 (55.7) 70 (88.6)
D 1 6 (1.6) 13 (3.3) 19 (4.9) 0 (0) 4 <5.1) 4 <5.1)
D Î 1 (0.3) 0 (0) 1 (0.3) 0 (0) 0 (0) 0 (0)
D 4 0 (0) 3 (0.8) 3 (0.8) 0 (0) 0 (0) 0 (0)
D £ 5 (1.3) 1 (0.3) 6 (1.5) 0 (0) 0 <o> 0 (0)
D t 0 (0) 1 (0.3) 1 (0.3) 0 (0) 3 (3.8) 3 (3.8h
d  : 2 (0.5) 1 (0.3) 3 (0.8) 0 (0) 0 (0) 0 (0)
D ! 6 (1.6) 2 <0.5) 8 <2.1) 0 <0) 2 (2.5) 2 (2.5)
D i 0 (0) 1 (0.3) I (0.3) 0 (0) 0 (0) 0 (0)
D l( 2 (0.5) 0 (3) 2 (0.5) 0 (0) 0 CO) 0 <0)

E 1 E 2
Tig. 12. D iag ram s of th e  m orpho types of g ro u p  E (for d efin itions see p. 82>.

50
Z

60
o
® 3 0 -  
a
(Q
C
o
o
k.
©
0.

0 ■

6 0 ­

30  '

F T T H >
10

M. martes
n » 144 
N = 277

M. foina
n = 30 
N=56

E1 E2

M o r p h o t y p e
Fig. 13. F req u en cy  d is tr ib u tio n s  of th e  m o rp h o ty p es of g ro u p  E (Fig. 12) fo r th e  
le f t  a id  r ig h t M 's, N um bers g iven  in /n e a r  re c tan g les  of th e  h is to g ram s show  th e  

ab so lu te  freq u en c ies  of th e  m o rp h o ty p es fo r a  g iv en  rec tang le ,
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T ab le  6
F req u en cy  d is tr ib u tio n s  of th e  m issing  P 1, P i, and  Mi (N) a n d  th e  sk u lls  show ing  absence  of th e  te e th  (n), accord ing  
to  sex  a n d  age class. A ctual n u m b e r of o ccu rrence  of each  v a r ia n t and  n u m b er of scored teefh  an d  sku lls  respecively

as w elt a s  p e rcen tag e  in  p a re n th e se s  a re  g iven.

T oo th A ge
class

F M T ota l (F an d  M)
N (•/.) n N <•/•) n (*/«) N <*/«> n (%)

M aries m a rtes

1 0/0 0/0 0/2 (0) 0/1 (0) 0/2 (0) 0/1 (0)
2 0/40 (0) 0/20 (0) 0/46 (0) 0/23 (0) 0/86 (0) 0/43 (0)

P ' 3 0/95 (0) 0/48 (0) 0/109 (0) 0/55 (0) 0/204 (0) 0/103 (0)
4 0/32 (0) 0/16 (0) 0/74 (0) 0/37 (0) 0/106 (0) 0/53 (0)
5 0/18 (0) 0/9 (0) 0/13 (0) 0/7 (0) 0/31 (0) 0/16 (0)

T o ta l 1—5 0/185 (0) 0/93 (0) 0/244 (0) 0/123 (0) 0/429 (0) 0/216 (0)

1 0/0 0/0 0/2 (0) 0/1 (0) 0/2 (0) 0/1 (0)
2 6/38 (15.8) 4/19 (21.1) 2/46 (4.3) 1/23 (4.3) 8/84 (9.5) 5/42 (11.9)

P i 3 8/93 (8.6) 5/47 (10.6) 1/108 (0.9) 1/54 (1.9) 9/201 (4.5) 6/101 (5.9)
4 4/31 (12.9) 3/16 (18.7) 4/74 (5.4) 2/37 (5.4) 8/105 (7.6) 5/53 (9.4)
5 0/18 (0) 0/9 (0) 2/13 (15.4) 1/7 (14.3) 2/31 (6.5) 1/16 (6.2)

T o ta l 1—5 18/180 (10.0) 12/91 (13.2) 9/243 (3.7) 5/122 (4.1) 27/423 (6.4) 17/213 (8.0)

1 0/0 0/0 0/2 (0) 0/1 (0) 0/2 (0) 0/1 (0)
2 2/38 (5.3) 1/19 (5.3) 0/46 (0) 0/23 (0) 2/84 (2.4) 1/42 (2.4)

Mi 3 0/94 (0) 0/47 (0) 0/109 (0) 0/55 (0) 0/203 (0) 0/102 (0)
4 0/32 (0) 0/16 (0) 0/74 (0) 0/37 (0) 0/106 (0) 0/53 (0)
5 0/18 (0) 0/9 (0) 0/14 (0) 0/7 (0) 0/32 (0) 0/16 (0)

T o ta l 1—5 2/182 (1.1) 1/91 (1.1) 0/245 (0) 0/123 (0) 2/427 (0.5) 1/214 (0.5)

T o ta l 1—5 20/180 (11.1) 13/91 (14.3) 9/243 (3.7) 5/122 (4.1) 29/423 (6.9) 18/213 (8.3)
(P ‘. Pi. 
and  Mi)



Table 6. concluded.

M a rte s  jo in a

1 0/0 0/0 0/0 0/0 0/0 0/0
2 0/4 (0) 0/2 (0) 0/8 (0) 0/4 (0) 0/12 (0) 0/6 (0)

p> 3 0/16 (0) 0/8 (0) 0/34 (0) 0/17 (0) 0/50 (0) 0/25 (0)
4 1/4 (25.0) 1/2 (50.0) 0/8 (0) 0/4 (0) 1/12 (8.3) 1/6 (16.7)
5 0/0 0/0 0/6 (0) 0/3 (0) 0/6 (0) 0/3 (0)

T o ta l 1—5 1/24 (4.2) 1/12 (8.3) 0/56 (0) 0/23 (0) 1/80 (1.2) 1/10 (2.5)

1 0/0 0/0 0/0 0/0 0/0 0/0
2 0/4 (0) 0/2 (0) 1/8 (12.5) 1/4 (25.0) 1/12 (8.3) 1/G (16.7)

Pi 3 3/16 (18.7) 2/8 (25.0) 2/32 (6.2) 2/16 (12.5) 5/48 (10.4) 4/21 (16.7)
4 0/4 (0) 0/2 (0) 1/8 (12.5) 1/4 (25.0) 1/12 (8.3) 1/6 (16.7)
5 0/0 0/0 3/6 (50.0) 2/3 (66.7) 3/6 (50.0) 2/3 (68.7)

T o ta l 1—5 3/24 (12.5) 2/12 (16.7) 7/54 (13.0) 6/27 (22.2) 10/78 (12.8) 8/39 (20.5)

1 0/0 0/0 0/0 0/0 0/0 0/0
2 0/4 (0) 0/2 (0) 0/8 (0) 0/4 (0) 0/12 (0) 0/6 (0)

Mi 3 0/16 (0) 0/8 (0) 0/32 (0) 0/16 (0) 0/48 (0) O'24 (0)
4 0/4 (0) 0/2 (0) 0/8 (0) 0/4 (0) 0/12 (0) 0/6 (0)
5 0/0 0/0 0/6 (0) 0/3 (0) 0/6 (0) 0/3 (0)

T o ta l 1—5 0/24 (0) 0/12 (0) 0/54 (0) 0/27 (0) 0/78 (0) 0/39 (0)

T o ta l 1—5 4/24 (16.7) 3/12 (25.0) 7/54 (13.0) 6/27 (22.2) 11/78 (U .l) 9/39 (23.1)
(P1. Pi, 
an d  Ms)
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Some of the tooth deficiencies described by the author clearly result 
from developm ental disturbances in the em bryogeny caused by the 
influence of environm ental factors. There are, however, also those caused 
most probably by a mutation. Such congenital deficiencies affected the 
right Ii in  the juvenile (age class 2) and subadult (age class 3) fem ales 
of M. m artes  (Wolsan, 1984a).

Other cases of congenital oligodonties found in the exam ined material, 
which m ay be included in W olsan’s (1984b) first grouip of con- 
gential departures from the typical number, shape, or size of mam ­
malian teeth, affect the sm allest and peripheral teeth  of the cheek den­
tition. Their frequency distributions are show n in Table 6. Both in  
M. m artes  and in M. joina, the most frequently m issing tooth is Pi. In 
addition, the bilateral absence of M e has occurred in a  fem ale of M. martes  
and P1 has been found to be unilaterally m issing in a fem ale of M. joina. 
The oligodonty is more frequent in joina, w here it  affects 23.1%j 
of the scored skulls and 14,1% of the scored teeth, than in M. m artes , 
where the corresponding values are 8,5% and 6.9%, Furthermore, it  is  
a more frequent phenomenon in fem ales than in m ales, both in M. m artes , 
w here it  affects respectively 14.3% and 4.1% of the scored skulls and 
11.1% and 3.7% of the scored teeth, and in M. joina, w here the cor­
responding values are 25.0% and 22.2%  for the skulls and 16.7% and 
13.0®/o for the teeth. The tooth deficiencies noted, assumed to be con­
genital, involve for the most part the age classes 2— 4. Thus, it seem s 
that only for some of the m issing Pis noted in the stone m artens of age 
class 5 there is  a high probability of incorrect recognition of a tooth lack  
as congenital.

3.3. A sym m etry

3.3.1. A sy m m etry  in  Q u a n tita tiv e  T ra its

Table 7 shows the amount of bilateral asym m etry for the tooth  
m easurem ents. The correlation coefficients (r), used as a measure of 
the left-right asymmetry, range from 0.647 to 0.921 for M. m artes and 
from 0.422 to 0.953 for M. joina. They reach the low est values for W P8 
and LP*, ranging from 0.647 to 0.782, in M. martes,  and for LP8 and WM1, 
w ith the ranges being respectively 0.422— 0.591 and 0.730— 0.827, in M. 
joina. The correlation coefficients for the remaining m easurem ents are 
of d istinctly  higher values in both the species, ranging from 0.801 to 
0.953. For P8 the width is slightly more asym m etrical than the length, 
w ith  the ranges of the correlation coefficients being respectively 0.647—  
— 0.757 and 0.672— 0.782 in M. martes, whereas in M. joina  the length  
has distinctly  greater asym m etry than the width, w ith  the ranges being
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respectively 0.422— 0.591 and 0.801— 0.953. For M1 the length is slightly  
more asym m etrical than the width, showing the correlation coefficients 
ranging from 0.853 to 0.889 and from 0.856 to 0.915 respectively, in  
M. martes,  w hile in  M. foina the w idth distinctly exceeds the length in 
asym m etry, w ith  the correlation coefficients ranging from 0.730 to 0.827 
and from 0.904 to 0.953 respectively. The ranges of the correlation coef­
ficient for WMi are 0.818— 0.921 in  M. m artes  and 0.870— 0.920 in M. 
foir.a, w hile for DMz they are 0.858— 0.900 and 0.899— 0.918 respectively.

Table 1 shows statistics quantifying variation of the tooth m easure­
ments for both body sides. Both in M. m artes  and in  M. foina, the d if­
ferences betw een the coefficients of variation (V) for the left and right 
body sides are generally distinctly higher for the m easurem ents of M* 
and P s than those for Mi and Ml. Furthermore, the m eans of the tooth 
measurements for both body sides are generally  different. The differences, 
however, are of no significance (P > 0 .05 ) (Table 2).

T ab le  7
C o rre la tio n  coeffic ien ts (r) be tw een  th e  le ft an d  r ig h t to o th  m e a su re ­

m en ts , accord ing  to  sex {see T ab le  1).

M easu rem en t Sex
M artes m a rte s M artes foina

n =  — N 
2

T h =  — N 
2

r

LP* F 87 +  0.672 13 +  0.422
M 119 +  0.782 30 +  0.591

WP* F 87 +  0.647 13 +  0.953
M 119 +  0.757 30 +  0.801

L M l F 88 +  0.853 13 +  0.953
M 119 +  0.889 30 +  0.904

W M 1 F 89 +  0.856 13 +  0.730
M 118 +  0.915 28 +  0.827

W M j F 87 +  0.921 13 +0.920
M 118 +  0.818 28 +  0.870

d m 2 F 76 +  0.900 12 +  0.899
M 99 +  0.858 28 +  0.918

3.3.2. A sy m m etry  in  Q u a lita tiv e  T ra its  
3.3.2.1. A sy m m e try  in  M o rp h o typ es

Table 8 shows the amount of bilateral asym m etry for the occurrence 
of the morphotypes distinguished. Of the morphotypes of group A, the 
mos, asym m etrical in  occurrence is A  1, follow ed by A 41, A 2, and A 3, 
w itl the frequencies of asym m etrical occurrences being respectively about 
73°/i, SO0/« 1, 36°/«, and 21°/o in M. martes,  whereas in M. foina i t  i s  
the m orphotype A  2, follow ed by A 1, w ith  the frequencies of about

Estimation based on a very small number of occurrences.
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T ab le  8

F req u en cy  d is trib u tio n s  of th e  b ila te ra l an d  u n ila te ra l occu rren ces of th e  m orp'ho- 
ty p es  d is tingu ished , acco rd ing  to  sex  (see T ab le  5; F igs, 6, 8, 10, an d  13), P e rc e n t­
age freq u en c ies  of th e  u n ila te ra l occu rrences a re  g iven  in  p a ren th ese s . W here 
o n ly  a v e ry  sm a ll n u m b e r o f occu rrences could  be sco red  no p e rcen tag e  has been

ca lcu la ted ; n =  1/2 N.

Tooth. M artes  m a r te s M artes fo ina
m orpho type, O ccurrence O ccurrence

and  sex b ila te ra l u n ila te ra l (°/o) b ila te ra l u n ila te ra l (•>/#)

n= 204 n = 4 0
A 1 F 3 6 (66.7) 5 4 (44.4)

M 1 5 (83.3) 15 7 (31.8)
p i A 2 F 28 17 (37.81 2 4 (66.7)

M 35 18 (34.0) 7 7 (50.0)
A  3 F 39 12 (23.5) 0 0

M 60 15 (20,0) 0 0
A 4 F 0 1 0 0

M 1 0 o 0

oCOIIC n  =  26
B 1 F 29 i i (27.5) 4 1 (20.0)

M 43 17 (28.3) 11 5 (31.2)
B 2 F 11 14 (56.0) 3 1 (25.0)

M 13 18 (58.1) 2 5 (71.4)
P i B 3 F 0 3 (100.0) 0 0

M 1 3 (75.0) 0 0
B 4 F 0 0 0 0

M 0 0 0 0
B 5 F 0 0 o 0

M 0 0 0 0

n =  132 n = 2 6
B 1 F 0 0 1 0

M 0 0 2 3 (60.0)
B 2 F 7 8 (53.3) 0 0

M 7 10 (58.8) o 2
P* B 3 F 15 17 (53.1) 0 1

M 20 21 (51.2) 1 0
B 4 F 15 13 (45.4) 1 3 (75,0)

M 26 12 (31.6) 2 3 (60.0)
B 5 F 0 n 3 2 (40.0)

M 1 1 3 2 (20.0)

n= 199 P 
'

il CO 00

C  1 F 61 8 (11.6) 0 0
M 83 14 (14.4) 1 0

M ' C 2 F 19 8 (30.0) 1 3 (75.0)
M 14 14 (50.0) 3 4 (57.1)

C 3 F 0 0 7 3 (30.0)
M 0 0 19 4 (17.4)

n =  192 n = 3 9
D 1 F 66 3 (10.8) 13 0 (0)

M ! M 96 9 (8.6) 20 3 (13.0)
D 2 F 1 4 (80.0) 0 0

M 2 9 (81.8) 2 0
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T ab le  8. concluded.

D 3 F Û 1 0 0
M 0 0 0 0

D 4 F 0 0 0 0
M 0 3 0 0

D 5 F 0 5 (100.0) 0 0
M 0 1 0 0

D 6 F 0 0 0 0
M 0 0 1 1

D 7 F 0 2 0 0
M 0 1 0 0

D 8 F 3 0 0 0
M 0 2 0 2

D 9 F 0 0 0 0
M 0 1 0 0

DIO F 1 0 0 0
M 0 0 0 0

n =  133 n = 2 6
E 1 F 3 4 (57.1) 2 2 (50.0)

M 1 M 1 5 (83.3) 9 7 (43.7)
E  2 F 51 4 (7.3) 1 2 (66.7)

M 69 5 (6.8) 5 7 (58.3)

55% and 35% respectively. Of the morphotypes of group B, in the case 
of P3, the most asym m etrical in occurrence is  B 3, followed by B 2 and 
B 1, w ith  the frequencies of asymmetrical occurrences being respectively  
about 86%, 57%, and 28%  in M. martes,  and in M. \foina it is thei 
morphotype B 2, follow ed by B 1, w ith the frequencies of about 55% 
and 29%  respectively, whereas in the case of P 4, it is B 2, followed by 
B 3, B  5 and B 4, w ith  the frequencies of about 56%, 52%, 50% *, and 
38% respectively, in  M. martes,  and in M. foina it is the morphotype 
B 2 ’, follow ed by B 4, B 3 1 and B 1, and B 5, w ith  the frequencies of 
about 100% \  67%, 50% S 50%, and 27% respectively. O f the morphotypes 
of group C, the most asym m etrical in occurrence is C 2, followed by 
C 1, w ith  the frequencies of asymmetrical occurrences being respectively  
about 40%  and 13% in AT. martes,  w hile in  Ai. foina it is the morphotype 
C 2, follow ed by C 3 and C l 1, w ith the frequencies of about 64]%, 
21%, and 0 % J respectively. Of the morphotypes of group D, in both  
the species, the least asymmetrical in occurrence is D 1, w ith  the 
frequencies of asym m etrical occurrences being about 9% for M. martes  
and about 8% for M. foina, whereas the remaining morphotypes have 
generally occurred asym m etrically. Of the morphotypes of group E, the 
more asym m etrical in  occurrence is E 1, follow ed by E 2, w ith  the 
frequencies of asym m etrical occurrences being respectively about 69%  
and 7%  in M. m artes,  whereas in M. foina it is E 2, followed by E 1, 
with the frequencies of about 60% and 45%  respectively.

1 Estimation based on a very small number of occurrences.
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3.3,2.S. A s y m m e tr y  in  O ligodonties

Table 9 shows the amount of bilateral asym m etry for the occurrence 
of the m issing cheek teeth  in the exam ined martens. The absence of 
the most frequently m issing tooth, that is of Pi, has generally occurred 
asym m etrically in M. foina, showing the frequency of about 75% for 
the unilateral deficiencies, w hile in  M. martes  it is slightly  less frequent, 
w ith  the frequency of asym m etrical occurrence being about 41%. There 
w as on ly  one case of the absence of P ‘, found asym m etrically in  a stone 
marten, and only in one pine marten has there occurred the symmetrical 
absence of Mi. In addition, two pine m artens showed the asym m etrically  
m issing Ii (Wolsan, 1984a).

T ab le  9
F re q u e n c y  d is tr ib u tio n s  of th e  b ila te ra l an d  u n ila te ra l occu rren ces of th e  m issing 
P 1, P i, a n d  Mi, acco rd in g  to  se x  (see T ab le  6), P e rcen tag e  freq u en c ie s  of the  
u n ila te ra l  occu rrences a re  g iven  in  p a ren th eses . W here on ly  a v e ry  sm all n u m b er 
of occu rren ces could  be scored  no p e rcen tag e  has been  ca lc u la ted ; n = l /2 N .

M artes m a rtes  M artes fo ina
T o o th  S ex   O ccu rrence______   O ccu rren ce________

b ila te ra l u n ila te ra l (°A>) b ila te ra l u n ila te ra l (*/o)

p i F 0 0 0 1
M 0 0 0 0

Pi F 6 6 (50.0) 1 1 (50.0)
M 4 ' 1 (20.0) 1 5 (83.3)

Mt F
M

1
0

0
0

0
0

0
0

4. D ISC U SSIO N

1.1. Distinction between M. martes and M. foina

M. martes  and M, foina  are relatively  close to each other in dental 
m orphology. A s yet a few  dental characteristics have been proposed in  
literature to separate the two species. The present paper suggests several 
others. A ll the characteristics, however, show the overlapping ranges of 
variation in  more numerous sam ples (Kurt4n, 1965; Anderson, 1970; 
the present paper), m aking the distinctions not so clear as they seem  to 
be. Therefore, as m any traits as possible should sim ultaneously be taken  
into consideration to increase the probability of correct determ ination. 
The dental characteristics suggested to be useful in  distinguishing between  
the tw o species are:

(1) Those described qualitatively by the m orphotypes of group A and 
quantitatively by the index (WPSX 100)/LP* (com m only quoted in litera­
ture).
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(2) The proportions for P*: the tooth is longer and its  protocone less 
developed in M. foina than in M. m artes,  w ith  the length of the protocone 
being some half of the w idth of the blade in M. foina and about equal 
to the width in M. m artes  (commonly quoted).

(3) Those described by the index (LM‘X 100J/WM1 (cited by m any  
authors) and the m orphotypes of groups C (commonly quoted) and E 
(the present paper).

(4) The size of Pi: the tooth is  sm aller in M. foina than in  M. m artes  
(Kurt^n, 1965; Anderson, 1970), which is supported by the more frequent 
absence of the tooth in M. foina than in M, m artes (Abeljencev, 1968;
C pitrny, 1972, 1973; the present paper) *.

(5) Those described by the m orphotypes of group B (the present 
paper).

(6) The relation of the trigonid to the talonid for Mi: the trigonid is 
relatively longer in  M, foina than in M. martes  (Kurt6n, 1965; Anderson, 
1910).

i7) Those described by the index (DM iX 100)/WMi (the present paper).

4.2. Sexual Dimorphism

Members of the fam ily Mustelidae  are characterized by an especially
disunct sexual dimorphism in body size, w ith  males being larger than
females. M iller (1912), Rode & Didier (1944), A beljencev (1968), Anderson  
(1970), van Bree et al. (1970), and Gerasimov (1983a, 1983b) have doc­
umented the sexual dimorphism in the dentition of M. m artes  and 
M. foina, showing the teeth of m ales to be generally larger, especially  
tht canines and the carnassials. The results of the present paper, showing  
the means of all the tooth measurem ents, bath in M. martes and in 
M. foina, to be h ighly significantly (P < 0 .001) higher in m ales than in 
fenales, are in agreem ent w ith  the literature data. However, the observed  
raiges of the m easurem ents show overlap betw een sexes. Moreover, the 
prtsent paper reveals the sexual dimporhism in the proportions of M* 
(especially distinct) and Pa (poorly marked) as w ell as in the relative  
siz; of Ms in both the species. The values of the indexes are generally  
lover for fem ales, but w ith  the observed ranges exten sively  overlapping  
between sexes. No sexual dimorphism has been discovered in the frequen­
cy  distributions of the morphotypes. The fem ales have appeared to be

* It h as  b een  ev idenced  th a t  th e  p ro g ress iv e  re d u c tio n  in  size of a  to o th  in  
th e  cou rse  of ev o lu tio n , accom pan ied  by  a  s im u ltan eo u s  sim p lifica tio n  in  its  shape, 
h a ’e c le a rly  p reced ed  its  p h y logene tic  loss (K u rtén , 1953; Z iegler, 1971; H endey , 
190) a n d  th a t th e  sm a lle r  an d  m ore  sim ple in  sh ap e  a  to o th  is th e  m ore  p ro b ab ility  
there’ is o f its  loss (G rü n eb erg , 1951, 1965, 1976; K u rtén , 1953; S earle . 1954a, 1954b, 
195?, 1959, 1960; G rü n e b e rg  e t a l ,  1972; G lass & T odd . 1977).
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more frequently affected by the congenital tooth loss, which has 
especially been distinct in M. martes.  Furthermore, the oligodonties 
have clearly occurred more frequently in M. foina than in M. martes,  
and they have almost exclusively  been involved in the sm allest of the 
cheek teeth (Pi), which is sm aller in M. foina than in M. m artes  (Kurt£n, 
1965; Anderson, 1970). Thus, it seem s very probable that the sexual 
dimorphism in the frequencies of the congenitally m issing Pis observed  
in the present paper results from the sexual dimorphism in  size of the 
tooth (see footnote on p. 103). A beljencev (1968) did not discover such  
a dimorphism in  the pine and stone m artens from the Ukraine, however 
he considered all the cases of m issing teeth, not excluding those being 
clearly lost during an anim al’s life.

4.3. P a tte rn s  of V aria tion  an d  A sym m etry  in  th e  C heek D en tition

Nearly all m am mals show evidence of a gradient of tooth shape and  
size in the cheek dentition, w ith the teeth occupying the central position  
in the tooth row characterized both by the most com plex form and by 
the greatest dim ensions, and the peripheral ones being generally both 
sim plest and sm allest among the cheek teeth. Such a morphological 
gradient is  accompanied by gradients in tooth variability  (Gingerich, 
1974; Gingerich & Schoeninger, 1979; Gingerich & W inkler, 1979; Zhang, 
1982; Pengilly, 1984) and bilateral asym m etry (Garn et al., 1967, 1981; 
Bailit et a l ,  1970; Garn & Bailey, 1977; Sm ith et a l ,  1982), w ith  generally  
lower variability and asym m etry for the central teeth  than for the 
peripheral ones.

The results of the present study are generally in agreem ent w ith  the 
general mammalian patterns of variation and asym m etry characterized  
above. The most peripheral, sim plest in shape and sm allest of the 
measured teeth, Ms, shows the greatest variability. The congenital oligo­
donties affect the m ost sim plified in form and sm allest peripheral cheek  
teeth. The bilateral asym m etry is  generally greater for P3 than for the  
more com plex m orphologically and greater Mi and M1, However, M*, 
being the most variable, shows relatively great amount of bilateral sym ­
m etry. Moreover, there is the apparent relationship betw een the frequen­
cies of the morphotypes and the asym m etry in their occurrence: the more 
frequent a morphotype is  the lesser asym m etry there is in  its  occurrence.

4.4. E v o lu tio n a ry  In te rp re ta tio n  of D en ta l V aria tion

4.4.1. V aria tio n  in  P 3

The morphotypes of group A (Fig. 6) and the index (WP*X 100)/LP* 
(Fig. 2; Table 3) describe the variation of P3 in the pine and stone m artens 
from Poland. Judging from the common use of the same morphological
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characteristics of P3 by m any authors for discrimination between the two 
species, most likely  also in other populations the dominant morphotypes 
are A 3 and A 2 for M. m artes  and A 1 for M. foina. The other species 
of the genus Martes, both the recent and fossil ones, show various pat­
terns in the morphology of P3 (see, e.g., Anderson, 1970). A ll the patterns, 
however, are contained in the variation range described by the morpho­
types of group A. The polymorphism of P* found in M. m artes  {Pavlinin, 
1962; the present paper), M. foina (the present paper), Martes americana  
(Turton, 1806), and Martes zibellina (Linnaeus, 1758) (Pavlinin, 1962) is 
in  all likelihood characteristic of the other species of the genus as w ell. 
Furlhermore, the morphological patterns of Pa found in the members 
of 1he early m ustelid genera, such as Paragale  (Petter, 1967a) and 
Ples'-ogale (Simpson, 1946; de Beaumont, 1968; Müller, 1970), and in the 
members of the m ustelid stem  group genera, such as Plesictis (Zittel, 
1893; Gaillard, 1899; Simpson, 1946; Dehm, 1950; Viret, 1955; Müller, 
1970; de Beaumont & Weidmann, 1981), BroiZiana, Stromeriella, Amphictis  
(Dehm, 1950), and Mustelictis  (Lange, 1970), m ay also be included in 
the variation range described by the morphotypes of group Л. Moreover, 
the tooth was clearly polymorphic in som e species of the fossil genera 
mentioned above (e.g. Stromeriella franconica Dehm, 1950; see Dehm, 
1950), which w as probably true also for the other species. The miacids, 
acceoted to be ancestral for the modern Carnivora  (e.g. Romer, 1966), 
shoved a great variety in the morphological pattern of P3, ranging from  
the three-rooted tooth resem bling an isosceles triangle w ith rounded 
vertees and concave sides in  the crown outline (e.g. Ictidopappus  
mus.elinus  Simpson, 1935; see Simpson, 1937) to the tooth w ith  morpho­
logy of the morphotype A 1 (e.g. V ulpavus ovatus  M atthew, 1909; see 
Matthew, 1909; Thenius, 1969), w ith  triangle crown outlines being  
prevailing (Zittel, 1893; Wortman, 1901; M atthew, 1909; M atthew & 
Gratger, 1915; Simpson, 1937; Butler, 1946; Romer, 1966; Thenius, 1969; 
Müller, 1970; Savage, 1977).

Therefore, there is a general trend in the evolution of the lineage o f  
M. nartes  and M. foina involving progressive sim plification in the 
morphological pattern of P3. In term s of the trend the morphotype A 4 
is rrost prim itive and the morphotype A 1 most progressive. Thus, M. 
foim  is more progressive than M. m artes  in respect of the P3 morphology.

4.4.2. V aria tio n  in  M 1

4.4.2.1. V aria tion  in  th e  O u ter Lobe

The morphotypes of group С describe the variation of the outer lobe 
of M in the exam ined m artens (Fig. 10). Judging from the common use-
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of the same morphological characteristics of the M1 outer lobe to 
discriminate between the two species, it is  most likely  also in other 
populations that the dominant morphotypes are C 1 for M. m artes  and 
C 3 for M. foina. The other living species of the genus M artes  show  
various patterns in the morphology of the outer lobe of M1 (see, e.g., 
Anderson, 1970), A ll the patterns, however, are contained in the variation 
range described by the morphotypes of group C. The polymorphism of 
■the M! outer lobe found in M, m artes  (Pavlinin, 1962; the present paper), 
M. foina (Opatrnÿ, 1972; the present paper), M. americana, and M. zibe!- 
lirta (Pavlinin, 1962) is in all likelihood characteristic of the other species 
of the genus as w ell. M‘ in the middle Pleistocene Martes ve tu s  Kretzoi, 
1942 [ =  M. intermedia  H eller, 1933], considered to be the probable 
ancestor of both studied species (Heller, 1933; Kurtén, 1968; Anderson, 
1970), shows a variable indentation of the outer lobe (Heller, 1933; Dehm, 
1962; Anderson, 1970; Rabeder, 1976). The tooth in a specim en of the 
Pliocene Martes wenzensis  Stach, 1959 (MF/342/60 Institute of System atic  
and Experim ental Zoology, Polish Academ y of Sciences, Cracow), which  
m ight have been in the direct line of ancestry towards M. ve tu s  (Ander­
son, 1970), represents the morphology of the morphotype C 3 (see also 
Stach, 1959; Anderson, 1970; Rabeder, 1976; Czyżewska, 1981). There 
was a concavity in the outline of the outer lobe of M1 in m ost other 
T ertiary m artens of the genera Martes  and Pliomartes,  very  often  
showing the morphology of the m orphotype C 3 (Gaillard, 1899; Viret, 
1933; Dehm, 1950; Petter, 1967b; Rabeder, 1976; Ginsburg, 1977; Schm idt- 
-K ittler, 1981). Similar concavities w ere shown also by the early m ustelids 
o f the genera Paragale  (Petter, 1967a) and Plesiogale  (Simpson, 1946; de 
Beaumont, 1968; Miiller, 1970) as w ell as by the members of the m ustelid  
stem  group genera, such as Plesictis  (Zittel, 1893; Gaillard, 1899; Simpson, 
1946; Dehm, 1950; Viret, 1955; Miiller, 1970; Rabeder, 1976; de Beaumont 
& W eidmann, 1981; Schm idt-K ittler, 1981), Broiliana  (Dehm, 1950), 
Strom eriella  (Dehm, 1950; Schm idt-K ittler, 1981), Am phictis  (Dehm, 1950) 
and Mustelictis  (Lange, 1970; Schm idt-K ittler, 1981), in which the posterior 
cusp of the M1 outer lobe or the m etacone was clearly much more 
developed than it is characteristic of the genus Martes. The above was 
also true for the miacids (e.g. Matthew, 1909).

Therefore, there is a general trend in the evolution of the lineage 
of M. m artes  and M, foina involving progressive reduction of the m etacone 
and postero-buccal root, generally accompanied by decline of the con­
cavity  in the outer lobe of M1. In term s of the trend the morphotype 
C 3 is most prim itive and the morphotype C 1 most progressive. Thus, 
M. m artes  is more progressive than M. foina in  respect of the morphology 

. o f  the M1 outer lobe.



4A.2.2. V aria tio n  in  th e  R e la tive  L en g th  o f  th e  In n e r  Lobe

The index (LM‘X 100)/WM‘ describes the variation of the relative 
length of the inner lobe of M1 in  the Polish m artens (Fig. 3; Table 5). 
Judging from the common use of the relative length of the M1 inner 
lobe to discriminate between the two species, most likely  also in other 
populations of the species the values of the index are generally higher 
for M. m artes  than for M. foina. The available specim ens of the middle 
Pleistocene AT. ve t  us show the variation in the index values ranging from  
about 64 to about 70 (calculated from the data of Heller, 1933: Abb. 3, 
Dehm, 1962: p. 33, Anderson, 1970: Table 3, and Rabeder, 1976: Abb. 26, 
Fig. 6), w hile in  the Cracow specimen of the Pliocene M. wenzensis  
(MF/342/60) the value is about 63, For the early Pliocene martens, such 
as Martes stirtoni W ilson, 1968, Martes campestris  Gregory, 1942, and 
Martes anderssoni Schlosser, 1924, the values of the index are about 
57, 56, and 42— 59 respectively (calculated from the data of Anderson, 
1970: Table 2 for the first two species and for the latter from those of 
Schlosser, 1924: p. 14, Petter, 1967b: PI. I, Fig. 3b, and Anderson, 1970: 
Tables 1 and 2), w hile in the late Miocene Martes khelifensis Ginsburg, 
1977 it is about 47 (calculated from the data of Ginsburg, 1977: p. 226) 
and in the available specim ens of the early M iocene Martes laevidens  
D ehn, 1950 the values range from about 39 to about 54 (calculated from  
the data of Dehm, 1950: p. 66, Anderson, 1970: Table 2, and Schm idt- 
Kittter, 1981: Fig, 21). For the early m ustelids Paragale hiirzeleri  Petter, 
1967 and Plesiogale angustifrons  Pomel, 1846 they are about 38 and 
39— 13 respectively (calculated from the data of Petter, 1967a: PI. I, 
Fig. Id for the former species and for the latter from those of Simpson, 
1946 Fig. 4b, de Beaumont, 1968: Fig. 5, and Müller, 1970: Abb. 168B). 
In t ie  m embers of the genus Martes, the inner lobe of M‘ exceeds the 
outei one in  length. In the genus Paragale  the two lobes are nearly  
eq u a ly  long (Petter, 1967a), w hereas in Plesiogale the inner lobe is 
shorter (e.g. Simpson, 1946). Both the members of the m ustelid  stem  
groUj> (e.g. Dehm, 1950) and the miacids (e.g. M atthew, 1909) showed  
the d stinctly  greater length for the outer lobe.

Therefore, there is  a general trend in the evolution of the lineage of 
M. n,artes and M. foina involving progressive relative antero-posterior 
extersion in the inner lobe of M1. In term s of the trend M. m artes  is 
more progressive than M. foina in respect of the relative length of the 
M1 im er lobe.
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4.4.2.3. V aria tion  m  th e  M orphology o f th e  O cclusal S u r fa c e  of the In n e r  L obe

The morphotypes of groups D and E describe the variation in the 
morphology of the occlusal surface of the inner lobe of M1 in the martens 
from Poland (Table 9; Fig, 13). In two recent pine martens from the 
Soviet Union Pavlinov (1974) found still one m orphotype of group D, 
showing the crescent-shaped crista running across the waist of the tooth 
from the anterior to posterior cingula. The morphotype D 1 is typical 
of the living species of the genus Martes  (e.g. Anderson, 1970), which 
seem s to be true for M. ve tu s  as w e ll (Rabeder, 1976). Both the morpho­
type E 1 and E 2 occur in the living martens, w ith  E 1 being more 
frequent in M. foina  and E 2 prevailing in Af. martes (Rabeder, 1976; 
the present paper). The morphology of the inner lobe of M 1 in the. 
Cracow specimen of M, ioenzensis (MF/342/60) resem bles the morphotypes 
D 8  and E 2. Other Tertiary m artens of the genera Martes  and Plio- 
m artes  showed various patterns in the morphology of the crista, as 
w ell as a clear intraspecific polymorphism, ranging from the crescent­
shaped crista resem bling that described by Pavlinov (1974), which  
prevailed, to that described by the morphotype D 1, which was relatively  
rare (Gaillard, 1899; Viret, 1933; Dehm, 1950; Ginsburg, 1961, 1977; 
Petter, 1967b, 1971; Rabeder, 1976; Schm idt-K ittler, 1981). In the holotype 
specimen of Paragale hürzeleri  the crista connects the antero-medial part 
of the cingulum w ith its postero-lingual part (Petter, 1967a), whereas a 
specim en of Plesiogale angustifrons  reproduced both by Simpson (1946) 
and by M üller (1970) shows the crista being long but not attaining the  
posterior cingulum . Both the members of the m ustelid stem group (e.g. 
Dehm, 1950) and the miacids (e.g. Matthew, 1909) generally showed the 
crescent-shaped crista. In addition, there w as a clear depression in the 
crista in members of the genus Plesictis  (e.g. de Beaumont & Weidmann, 
1981), presumably homologous to the indention involved in the morpho­
type E 2.

Therefore, there is a general trend in the evolution of the lineage of 
M. m artes  and M. foina involving progressive sim plification and reduction  
of the crista or the protocone in the inner lobe of M1. In term s of the 
trend the P avlinov’s (1974) morphotype and the morphotypes D 9 and 
D 10 are most prim itive, w hile the morphotype D 1 is most progressive. 
Likewise, the morphotype E 2 seem s to be more prim itive than E 1. 
Thus, M. foina is more progressive than M. m artes  in respect of the 
morphology of the occlusal surface of the M‘ inner lobe.

4.4.3. V aria tio n  in  P j an d  P»

The morphotypes of group B describe the variation in the morphology 
of the posterior ridge of the protoconid of Pa and P 4 in the Polish m artens

1 Q3 M. Wolsan e t al.
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(Fig. 8). Judging by descriptions and figures included in many papers 
of authors from various countries, it is most likely also in other pop­
ulations that the dominant morphotypes are B 1 and B 2 for Ps and 
B 3 and B 4 for P* in M. martes,  w hile in  M. foina th ey  are B 1 and 
B 5 respectively. P< in a specimen of M. ve tu s  reproduced both by Dehm  
(1962) and by Anderson (1970) shows a sm all posterior accessory cusp, 
while in the Cracow specimen of M. wenzensis  (MF/342/60) Pa amd P< 
resemble in  morphology the morphotypes B 2 and B 4 respectively, 
in  spite of a slight wear of the teeth. Other m embers of the genus Martes, 
both the recent and fossil ones, show various patterns in the morphology 
of Pi and P<, w ith  the former tooth being usually  cuspless (the morpho­
types B 1— B 3) and the latter cusped (the morphotypes B 4 and B 5). 
A ll the patterns, however, are contained in  the variation range described  
by the morphotypes of group B. The polym orphism of Ps and P< found  
in M, m artes  (Miller, 1912; Pavlinin, 1962; the present paper), M. foina 
(the present paper), M. americana, and M. zibellina  (Pavlinin, 1962) is in  
all likelihood characteristic of other recent and fossil species of the 
genus as w ell. Pi in a specimen of Paragale hiirzeleri reproduced by; 
Petter (1967a) resem bles the morphotype B 3 in morphology, w hile in 
members of the genus Plesiogale both Pa and Pi were cusped (Dehm, 
1950) or resem bled the morphotype B 3 (Simpson, 1946; Müller, 1970). 
A ll the morphotypes of group B m ay be seen in the two teeth both in  
the members of the m ustelid stem  group (e.g. Dehm, 1950) and in the 
miacids (e.g. M atthew, 1909), which showed a great variety in respect 
o f the morphology of the posterior ridge of the protoconid.

Therefore, there is a general trend in the evolution of the lineage of 
M. martes and M, foina involving progressive sim plification in the 
morphological pattern of the posterior ridge of the protoconid in Ps and 
Pi. Ii terms of the trend the morphotype B 5 is most prim itive and the 
morphotype B 1 most progressive. Ps has more distinctly been affected  
by toe trend, resulting in the more sim plfied morphology than it is for 
Pi, vhich is in accordance with a gradient of tooth shape and size in the 
cheer dentition.

4.4.4. V aria tio n  in  P 1, P i, an d  Ma

Tible 6 and Fig. 4 show the variation in number of the cheek teeth  
and in relative size of Ma respectively in the Polish martens. Judging by 
the Iterature data (Rottcher, 1965; A beljencev, 1968; Opatrny, 1972, 1973), 
also other populations of the two species are most likely  affected by 
the congenital tooth loss involving P 1, Pi, and M2 and occurring more 
freq iently  in M. foina than in M. martes,  w ith Pt being most frequently  
m issng. The above is also true for M. americana  (Hall, 1940; Marshall,
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1952) and most likely  for most other members of the genus, in which  
P 1, Pi, and M* are typ ically  sm all one-rooted teeth  (e.g. Anderson, 1970). 
The index (DMîX 100)/WMi calculated from the means given  by Anderson  
(1970: Table 3) for M. ve tu s  is about 93 and that calculated from Dehm ’s 
(1962: Taf. 4, Fig. 4b) data is about 102. For the Miocene m artens, such  
as Martes kinseyi Gidley, 1927 and Martes sansaniensis (Lartet, 1851), the  
index values are respectively 109 and 105— 130 (calculated from the data 
of Gidley, 1927: Fig. 1 and Ginsburg, 1961: Pl. IX, Fig. 6b, Pl. X, Fig. 4c, 
respectively). The two-rooted Ms w as characteristic of the m ost members 
of the m ustelid stem  group and P* and Pi w ere generally  less reduced  
than it is typical of the genus Martes, often showing two roots (e.g. Dehm, 
1950). The above was also true for a great many miacids (e.g. M atthew, 
1909).

Therefore, there is a general trend in the evolution of the lineage of 
M. m artes  and M. foina  involving progressive reduction in size, ac­
companied by sim ultaneous sim plification in shape, w ith subsequent
loss of the peripheral teeth  of the cheek dentition. Pi has most d istinctly  
been affected by the trend. Thus, in terms of the trend M. foina  is more 
progressive than M. martes.

A cknow ledgem ents: T he a u th o rs  th a n k  P ro fesso r Z, P u cek  fo r v a lu ab le  com ­
m en ts  on th e  m an u sc rip t.
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M ieczysław  W OLSAN, A n d rze j L. R U PR E C H T , T adeusz  BU CH A LCZY K

ZM IEN NO ŚĆ I A SY M ETR IA  W U ZĘ B IE N IU  KUNY L E Ś N E J I  DOM O W EJ 
(M A R TES M A R T E S  I M. F O IN A ) Z  P O L SK I

Streszczenie

B adan ia  p rzeprow adzono  n a  220 (126 sam ców  i 94 sam ice) czaszkach  k u n y  le ś ­
n e j, M artes  m a r te s  (L innaeus, 1758), o raz  43 (30 sam ców  i 13 sam ic) czaszkach  k u n y  
dom ow ej, M artes fo ina  (E rx leben , 1777), pochodzących z obszaru  Polsk i. D okonano 
po m ia ró w  długości i szerokości P ! i M 1, a  tak że  szerokości ta lo n id u  Mi, i n a j­
w iększej średn icy  Mj (T abela  1). N a ich podstaw ie  obliczono indeksy  c h a ra k te ry z u ­
jące  w zględną szerokość P s (W P>X100/LP3), w zg lędną d ługość p ia ta  w ew nętrznego  
M1 (L M ^IO O /W M 1) oraz w zg lędną  w ie lkość  Mi (DMi X l00/W M i) (T abela  3; Ryc. 2—4). 
W yodrębniono  pięć g ru p  m orfo typów  (A—E) op isu jących  zm ienność m orfo log iczną 
P* (Ryc. 5 i 6), Ps i P i (Ryc, 7 i 8), o raz  M1 (T abe la  5; Ryc. 9— 13), a  tak że  
obliczono częstości w rodzonych  u b y tk ó w  w  uzęb ien iu  policzkow ym  (T abela  6). 
P o n ad to  sch a rak te ry zo w an o  dw uboczną a sy m e trię  d o konanych  pom iarów  (T abela  
1 i 7) oraz w y stępow an ia  m orfo typów  (Tab. 8) i w rodzonych  o ligodoncji (T ab. 9).

Z ak resy  zm ienności cech uzęb ien ia  d la  o d różn ien ia  k u n y  leśne j od dom ow ej, 
zarów no  tych  dotychczas p roponow anych  w  li te ra tu rz e  ja k  i zap rezen to w an y ch  po 
ra z  p ierw szy  w te j p racy , zachodzą n a  siebie. A by zw iększyć p raw dopodob ieństw o  
p raw id łow ego  oznaczenia, pow inno  się w ięc  rozw ażać w szystk ie  m ożliw e w  dan y m  
p rzy p ad k u  cechy rów nocześn ie . Do p rzy d a tn y ch  pod ty m  w zględem  n a leż ą : (1) 
za ry s  c ingu lum  P 3, zw iązany  z liczbą korzen i (m orfo typy  g ru p y  A i indeks 
W P 8X100/LP>), (2) w ielkość i k sz ta łt P 4, (3) w zg lędna d ługość p ła ta  w ew nętrznego  
M 1 (indeks LM 'X loO /W M ') o raz  zary s c ingu lum  p ła ta  zew nętrznego  (m orfo ty p y  
g ru p y  C) i m orfo log ia  p ro to k o n u  (m orfo typy  g ru p y  E), a  także  (4) w ie lkość  P i, 
(5) m orfo log ia  ty ln e j k raw ęd z i p ro to k o n id u  Ps i P i (m orfo typy  g ru p y  B), (6) sto su n ek  
tr ig o n id u  M i do ta lon idu , o raz  (7) w zg lędna w ielkość M t (indeks DM2XiQ0/WMi).

D ym orfizm  płciow y zaznacza się n ie  ty lko  w  w ielkości zębów , z sam cam i na  
ogół w iększym i od sam ic, a le  tak że  w  ich k sz ta łc ie  i te n d e n c ji do w rodzonych  
o ligodoncji, b a rd z ie j częstych  u sam ic  an iże li u  sam ców .

Z arów no  zm ienność jak  i a sy m e tria  są  n a  ogół w iększe  d la  zębów  sk ra jn y c h  
u zęb ien ia  policzkow ego, co zw iązane je s t z is tn ien iem  g ra d ie n tu  k sz ta łtu  i w ie lkości 
w  szeregu zębow ym . P onad to , stw ierdzono  zw iązek pom iędzy  częstością w y stęp o ­
w a n o  danego m orfo typu  w  popu lac ji a asym etrycznością  jego p o jaw ian ia  się: im  
m o rfo ty p  b a rd z ie j rz ad k i ty m  częściej w y s tęp u je  asy m etry czn ie  (jednostronn ie ).

^ p .e ra ją c  się na  danych  paleon to log icznych , w y k azan o , że o b se rw o w an a  u 
b ad an y ch  k u n  zm ienność o d zw ierc ied la  ich przeszłość filogenetyczną, tzn . w a r ia n ty  
sk ra jn e  zakresów  zm ienności m ogą być in te rp re to w an e  jak o  n a jb a rd z ie j p ry m ity w ­
ne łu b  p rogresyw ne.


