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Shell variation in some populations of Trichia hispida (L.) from
Poland

(Gastropoda: Pulmonata: Helicidae)

~AŁGORZATAPROĆKÓW
Zoological Institute, Wrocław University, Sienkiewicza 21, 50-335 Wrocław, Poland

ŃlSTRAcr. Twenty one populations of Trichia hispida from vańous locaJities in
Poland were analysed biometrically with respect to 13 shell characters. Almost each of
them differs statistically significantly from the remaining populations in at least one
character (shell size, proportions, number of whorls). The least variable characters are:
aperture height and breadth, relative height ofbody whorl and umbilicus relative diameter.
The shell proportions, expressed as height/breadth ratio, are correlated with longitude -
the more eastwards the locality is situated, the more flat the shell. The growth ofjuvenile
snails is allometric only in some populations; in others it is isometric. Besides the age, the
degree of shell "hairiness" depends also on some other factor(s).

Key words: malacology, Gastropoda, Trichia hispida, biometrics, shell, geographic
varianon.

INTRODUCTION

The genus Trichia, distributed in Central and Eastem Europe (SHILEYKO1978),
includes 21 nominal species. Most of them are much variable which makes both
revisions and identifications difficult (FORCART1965). Seven or eight species occur
in Poland (RIEDEL1988), T. hispida being the most common. In the literature prior to
1965 the name T. hispida was applied to two, morphologically very close, species:
T. hispida distributed more to the north, and T. concinna (JEFFREYS,1830) of a more
southem distribution range.

Data on the Polish members of the genus Trichia pertain only to the distribution
of particular species, and are very incomplete (POLIŃSKI1918, 1924, RIEDEL1988).
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l. Distribution ofthe studied populations: ł - Lubawka (WS 71), 2 -Wałbrzych (WS 92),3 - Stęszew (XT
19), 4 -Chyby(XU 10), 5 - Poznań(XU 20), 6 - Muszkowice(XS 03),7 -Oława(XS 64),8 - Rąbczyn(XU
55), 9-Jarocinł (XT75), IO-Jarocin2(XT75), 11- Węgierki (XT 89), 12-Parzynów(YS09), l3 -Gdynia
(CF34), 14-Gliwice (CA 37), 15-Radom(EB 19), ł6-Gołdapl (EF81), 17-Gołdap2(EF81), 18-

Błądziszki (FF 02), 19 - Biłgoraj (FA 29), 20 - Staw (FB 67),21 - Chełm (FB 76).
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2. Similarity dendrogram based on mean vaiues of shell parameters of the studied populations.
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The genu s has not been revised hitherto; inter- and intrapopułation ranges of shell
variability have not been studied in any of its members. Generał data on the shell
structure and reproductive system in T. hispida and several other European species
were presented by POLIŃSKI (1924), FORCART (1965) and SHlLEYKO (1978).

3,4. Frontview of1he shelIs from Lubawka - "typical" (3) and Muszkowice (4). Scale bar 2.5 mm
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The aim of this work was a detailed examination of geographic and individual
shell variability in the most common Central European species - T. hispida. Such
studies might reveal characters of low variation and thus possibly diagnostically
useful.

5, 6. Front view ofthe shells from Parzynów (5) and Gołdap (6). Scale bar 2.5 mm
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T. hispida inhabits a considerable part of Europe, except its southern parts and
westernmost fringes, where it is replaced by T. concinna (FORCART1965); in the north
it exceeds the Arctic Circle along the Atlatic coast of Scandinavia and in the east it
reaches the Ural Mts (SHILEYKO1978, RIEDEL1988). In Poland it occurs in the whole

7,8. Umbilical view ofshells from Lubawka - "typical" (7) and Muszkowice (8). Scale bar 2.5 mm.
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9. Mean adult heightlbreadth ratio plotred against longitude of the localities.
y=O.723-O.005X, r=-O.612, df=19, P=O.003
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II. Relative height of body whorl plotted against the number of whorls. Population from Jarocin

2. y=l.038-O.047x, r=-O.463, P<O.OOI
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12. Umbilicus relative diameter plotted against the number ofwhorls. Population from Gliwice.

y=O.033+0.034x, r=O.540, dt=138, P<O.OOI



rabie 1. Interpopulation variability of Trichia hispida in Poland.

Na. Lo<aIity -...•. Sbdl ApcmR Apoo1In BaoIrw",d _I lJmIoiliNł UmIXIicus \\1ood_ ~ RJbool RJbool RdJIM boiII<- boiII< - ••••• -- moi« """'" lilia wnbiIicuomoi« ~amor afbody.m..t
di_ m- AMom

_ •. ••••••. toitl AM •••
B.SD 1heIld:i..- ..•...- B.SC

A~ AM ••• AM.., AMom AMcoo AMoon AMom AMem AMoon c.m AMom AMcoo C.NS
UD B.SD B.SD B.SD B.SD B.SD B.SD B.SD B.SD D.RaoF B.SD B.sD D.RaoF
cxs C.NS c.ss c.m cxs c.m c.ss c.ss c.m E.v c.m C.NS Lv
D.~ D.~ D.Jtqo D.Jtqo D.1tqo D.1tqo D.Jtqo D.Jtqo D.1tqo D.RaoF D.~8.v Lv E.v E.v E.v E.v E.v Lv 8.v E.v 8.v

I. LUBAWICA A4.371 A6.m A.1,14 A3.347 AJ.,2I A6.99 AUI6 A 1.297 AU' AO.63 AO.22 AO.'S AO.81
1l0.619 8.0.8SS 8.0.329 1l0.431 B.M69 8.0.1'3 8.0.2IS B.O.279 8.0.39 8. 0.040 B.0.024 8.0.0'7 B.0.033
C.6' C.61 C.61 C.61 C.61 C.61 C.61 C.61 C.61 C.68 C.68 C.68 C.68
0.3.O-S.' 0.4.6-9.0 0.1.7-3.S 0.2.3-4.3 0.2.S •••.S D.4.S-9.0 0.0.1-2.2 0.0.7-2.0 0.4.00-6.00 0.0.'4-0.71 O.O.IS~.29 D.0.61~.9S 0.0.71~.19
E.14.14 E12.2S EI2.9I E.12.88 E.13.29 E.12.2 E. I 1.1 E2UI E.7." E.6.3S E.IO.91 E.6.7 E.4.07

2. WAL- A4.633 A7.41l A2.694 A3.S44 Al.717 A7.l'2 AI.714 AI.4S0 AS.32 AO.63 AO.24 AO." AO.IO
BRZYCH 1l0.442 B.0.Sl4 B.0.238 B.0.3S3 B.0.268 8.0.143 B.0.239 B.0.262 8.0.26 B.0.042 B.O.OS7 B.0.062 8.0.037

C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66 C.66
0.3.7-S.7 0.5.6-8.6 0.2.2-3.3 0.1.5 •••.2 0.3.2-4.3 0.2.6-8.6 0.1.1-2.2 0.0.9-2.0 0.4.75-'.00 0.0.SU.74 0.0. I 6-O.6S D.0.67~.9S 0.0.6U.9O
E.9.34 E.7.11 E.I.8l E.9.96 E.7.14 E.11.47 E. 13.94 E. 11.07 E.4.19 E.6.67 E.23.7S E.B6 E.4.62

3. STĘSZEW A3.9" A6.'37 A2.439 A3.m A3.m A6.'" AI.40S AI.I" A4.19 AO.60 AO.21 AO.n AO.82
8.0.93 B.1.418 B.0.47S 8.0.763 8.0.671 8.1.494 8.0.371 8.0.341 B.0.71 B.O.038 8.0.024 8.0.01S B.o.oS3
C.1I0 C.1I0 C.1I0 C.1I0 C.1I0 C.IlO C.1I0 C.1I0 C.110 C.1I0 C.1I0 C.IlO C.1I0
0.1.7-S.6 0.3.0-1.7 0.1.3-3.4 0.l.5-S.0 0.1.6-4.4 0.3.1-9.0 0.0.6-2.0 0.0.5-1.8 D.3.00-S.7S 0.O.'2~.72 D.O.ll-O.27 0.0.61-1.00 0.0.67~.96
E.23.S E.22.76 E.19.47 E.23.31 E.20.12 E.22.72 E.26.9 E.29.4' E.14.S2 E.6.33 E.11.4l E.IO.36 E.6.46

4. CHYBY A4.027 A6.6S9 A2.44 I A3.211 A3.268 A6.6S9 AUI4 A1.2S9 AS.II AO.61 AO.23 AO.13 AO.81
B.0.471 B.O.179 B.O.l9II 8.0.426 B.0.371 B.O.179 B.0.269 B.O.244 B.0.39 8.0.039 8.0.026 8.0.076 8.0.039
C.56 C.S6 C.56 C.56 C.56 C.S6 C.S6 C.56 C.56 C.S6 C.56 C.56 C.56
0.2. ••••.• 0.4.7 -s. s 0.2.0-3.3 0.2.3-4.0 D.2.S•••.0 D.4.7 ..•. S 0.0.1-2.2 0.0.7-2.0 0.3.75-S." O.O.SM.70 0.0.1'~.27 0.0.67-1.00 0.0.75-Q.93
E. 11.16 E.II.7 EI2.21 E. 12.96 E.1l.3S E.Il.7 E. 17.77 E.19.31 E.7.S3 E.6.39 E.I1.3 E.9.16 E.4.1\

S. POZNAN A4.H7 A7.238 A2.49O A3.448 AJ.SOS A7.090 AI.609 AI.376 A'.36 AO.60 AO.23 AO.SS AU.'I
8.0.656 8.1.026 B.0.323 B.O.S28 B.0.462 B.I.237 B.0.3S3 8.0.34' B.O.30 B.0.041 B.O.029 B.0.076 8.0.039
C." C.SI C.SI c.ss C.,. C.S8 C.'8 C.S8 C.S8 C.SI C.SI C.SI C.S8
O.2.6-,.S D.4.S-9.0 0.1. •..3.2 0.2.3 •••.' D.2.l •••.4 0.1.11-1.8 0.0.9-2.3 0.0.8-2.1 0.3.15-6.00 D.0.'I~.61 0.0.16-0.90 D.0.6S-I.00 0.0.73-0.90
E.IS.09 E.14.17 E. I 2.97 E.IS.lI E.Il.\8 E.17.44 E.21.94 E.2S.07 E.9.ll E.6.13 E. 12.61 E.9.94 E.4.11

6. MUSZKo. A4.SIl A6.161 A2.71l Al.lIl Al.813 A6.806 AO.734 AO.69S A4.96 AO.66 AUI AO.96 AO.8S
WICE 8.0.672 B.0.869 B.0.430 8.0.104 8.0.S9S B.O.940 1l0.112 B.O.ISS 1l0.3S 8.0.048 B.0.017 8.0.070 8.0.046

C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62 C.62
0.2.7-6.0 0.4.9-1.3 0.2.0-3.7 0.2.1-7.' 0.2.2-'.0 D.4.4-Il.S 0.0.4-1.2 0.0.4-1.0 0.4.00-S.7S O.O.'S-O.79 0.0.07~.16 0.0.71-1.00 D.0.7S~.94
E.lS.46 E. 12.66 E.1".' E.24.27 E.IS.6 E.13.81 E.2U E.2l.3 E.7.06 E.7.27 E.1S.43 E.7.29 E.HI

7. OŁAWA A3.49O AS.644 A2.11O A2.719 A2.164 AS.634 A 1.273 A 1.092 A4.62 AO.62 AO.22 AO." AO.12
8.0.107 B.I.262 B.0.4IS 8.0.602 B.0.613 8.1.2S4 B.0.368 8.0.3S0 B.O.SS 8.0.043 8.0.030 B.0.07 B.0.041
C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242 C.242
0.1.7-S.6 0.3.0-8.9 0.1.2-3.3 0.1.3 •••.3 O.I.6-4.S 0.3.1-9.0 0.0.6-2.S D.0.S-2.3 0.3.00-6.00 D.0.I~.83 0.0.14-0.31 0.0.63-1.00 0.0.71~.94
E. 17.19 E.22.36 E.19.04 E.22.14 E.21.4 E.22.26 E.21.91 E.32.0S E.11.9 E.6.93 E.13.64 E.1.23 E.S
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Table I continued. Interpopulation variability of Trichia hispida in Poland.

B. RĄBCZYN A4.297 A7.012 A2.532 A3.J.43 A3.463 A6.99J AI.62J A 1.365 A5.2S AO.61 AO.2J AO.84 AO.II
B.0.S41 B.0.7SS B.0.2S5 B.O.3BI B.0.376 B.0.769 8.0.251 8.0.2SB B.O.30 8.0.043 8.0.021 8.0.072 8.0.042
C.6O C.60 C.6O C.6O C.60 C.60 C.60 C.60 C.60 C.60 C.60 C.60 C.6O
D.2.9-5.5 D.S.0-8.B D.I.9-3.0 D.2.3-4.2 D.2.5-4.0 D.5.0-8.B D.I.6-2.2 D.0.8-2.0 D.4.3J-5.15 D.0.53-0.15 D.O.I8-0.29 D.0.67-l.oo D.0.76-0.9O
E.12.59 E.IO.77 E.10.07 E.11.4 E.10.B6 E.II E.IS.7 E.IB.9 E.5.71 E.7.05 E.9.13 E.B.57 E.S.II

9. JAROCINI A4.354 A6.646 A2.610 A3.316 A3.473 A6.66 AI.391 AI.U3 A5.U AO.65 AO.21 AO.83 AO.80
B.0.702 8.1.017 8.0.350 8.o.m 8.0.476 B.I.02O B.0.312 8.0.253 8.0.51 8.0.043 B.O.026 B.O.07O B.0.047
C. 120 C.I20 C.I20 C.I20 C.I20 C.I20 C.I20 C. 120 C.120 C.120 C.I20 C.I20 c.no
D.1.9-5.B D.3.6-B.5 D.I.6-3.4 D.U-4.3 D.U-4.4 D.3.6-B.4 D.0 .•.. 2.2 D.0.3-2.0 D.3.06-6.oo D.0.53-0.78 D.O.13-4.31 D.0.65-1.00 D.0.61-I.00
E.16.12 E.U.3 E.13.41 E.15.71 E.lJ.7 E.15.31 E.22.43 E.21.94 E.9.9 E.6.61 E.I2.3B E.B.43 E.S.87

10. JAROCIN 2 A4.073 A6.264 A2.419 A3.U2 A3.2SS A6.247 A 1.440 A LI 60 AS.oo AO.6S AO.23 AO.80 AO.80
B.0.662 B.0.9B6 B.0.306 B.0.470 B.0.4SS B.0.967 B.0.304 B.0.263 8.0.51 B.0.034 8.0.025 8.0.071 B.0.042
C.I79 C.l79 C.I79 C.I79 C.I79 C.I79 C.I79 C.I79 C.179 C.I79 C.I79 C.I79 C.I79
D.U-S.7 D.2.2-9.0 D.I.I-3.2 D.I.2-4.1 D.1.3-4.3 D.2.3-8.7 D.0.3-2.0 D.0.2-1.7 D.2.5-S.7S D.O.56-4.77 D.O.I3-0.29 D.O.6+l.oo D.0.67-4.96
E.16.2S E.IS.74 E.12.6S E.14.91 E.13.9B E.IS.4B E.21.11 E.22.67 E. 10.2 E.5.23 E. 17.87 E.B.87 E.S.25

11. WĘGIERKI A3.888 A6.101 A2.333 A3.044 A3.164 A6.IOI ALl71 AO.925 A4.80 AO.64 AO.19 AO.78 AO.82
8.0.520 B.0.702 B.0.274 B.0.371 B.0.35I B.0.715 B.0.211 B.0.203 8.0.36 B.0.03B B.0.019 B.O.077 B.0.039
C.101 C.IOI C.IOI C.IOI C.IOI C.IOI C.IOI C.IOI C.IOI C.101 C.IOI C.IOI C.IOI
D.2.8-6.0 D.4.8-B.6 D.I.8-3.3 D.2.2-4.4 D.2.4-4.3 D.4.7-8.7 D.0.8-2.0 D.0.6-1.9 D.3.15-6.oo D.0.SI-4.74 D.O. I 5-0.24 D.0.S7-l.oo D.0.67-4.94
E.l3.37 E.IUI E.II.74 E.12.19 E.II.09 E.11.71 E.17.91 E.21.95 E.7.5 E.5.94 E.10 E.9.17 E.4.76

12. PARZy- AJ.791 A6.051 A2.415 A2.950 A3.154 A6.141 A 1.309 AI.I61 A4.6O AO.62 AO.21 AO.87 AO.84
NÓW 8.1.453 B.2.133 B.O.B54 B.I.049 B.1.144 B.2.217 B.0.552 8.0.534 B.0.92 B.0.054 B.0.024 B.O.066 8.0.045

C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46
D.I.8-6.5 D.2.B-9.2 D.I.4-4.2 D.I.5-4.7 D.I.6-5.5 D.2.8-9.4 D.0.5-2.4 D.0 .•.. 2.2 D.2.7S-5.9 D.O.SI-4.78 D.O.I6-0.26 D.0.71-l.oo D.0.15-4.95
E.38.32 E.35.21 E.34.37 E.3S.S6 E.36.27 E.36.1 E.42.17 E.4S.99 E.2 E.B.71 E.II.43 E.7.59 E.5.36

13. GDYNIA A4.359 A7.026 A2.516 A3.337 A3.47B A7.015 A 1.633 AI.3B6 A5.30 AO.62 AO.23 AO.15 AO.80
B.0.406 B.0.SS5 B.0.272 B.0.304 B.0.321 B.0.SS4 B.0.214 B.0.211 8.0.24 B.0.037 B.O.023 8.0.74 8.0.036
C.SI C.SI C.SI C.SI C.51 C.51 C.51 C.51 C.51 C.51 C.51 C.51 C.51
D.3.J-5.5 D.5.7-8.3 D.2.6-3.2 D.2.7-4.2 D.2.7-4.3 D.5.7-B.4 D.1.2-2.2 D.I.6-1.B D.4.15-5.15 D.0.52-4.70 D.O.I9-0.27 D.0.71-l.oo D.0.69-0.87
E.9.31 E.7.9 E.IO.81 E.9.11 E.9.23 E.7.B3 E.13.1 E.15.22 E.4.S E.H7 E.IO E.B.71 E.4.5

14. GLIWICE A3.589 AS.9B4 A2.I83 A2.943 A2.936 A5.970 A 1.166 A 1.006 A4.62 AO.6O AO.19 AO.87 AO.82
8.0.632 B.0.863 B.0.373 B.0.46O B.0.5U B.0.863 B.O.294 8.0.261 8.0.44 B.0.039 B.O.028 B.0.063 8.0.053
C.149 C.149 C.149 C.149 C.149 C.149 C.149 C.149 C.149 C.I"9 C.149 C.149 C. 149
D.U-5.5 D.2 ..5-8.1 D.0.5-3.2 D.I.6-4.0 D.I.6-4.2 D.2 .•.. 7.6 D.0.3-2.0 D.0.3-1.9 D.2.S6-5.50 D.0.49-0.70 D.O.I2-4.27 D.0.67-l.oo D.O.46-4.93
E.17.61 E.14.42 E. I 7.09 E. 15.63 E.17.34 E.14.45 E.25.21 E.25.94 E.9.52 E.6.5 E. 14.74 E.7.24 E.4.27

15. RADOM A4.135 A6.705 A2.542 A3.239 A3.357 A6.708 Al.S66 AI.292 A4.98 AO.61 AO.23 AO.B3 AO.82
B.1.036 B.1.580 8.0.509 B.0.776 B.0.769 B.1.577 B.0.449 B.0.374 B.O.77 8.0.033 B.O.023 8.0.070 B.O.048
C.1I1 C.1I1 C.1I1 C. III C.IIB C.IIB C.IIB C.IIB C.1I1 C.1I1 C.IIB C.1I1 C.1I1
D.I.8-5.1 D.3.0-8.7 D.1.3-3.3 D.1.2-4.5 D.1.3-4.5 D.2.9-9.0 D.0.6-2.3 D.0 .•.. 2.0 na.eo-s.ee D.0.52-4.71 D.O.16-0.28 D.0.67-l.oo D.0.61-l.oo
E.2S.05 E.2J.56 E.20.D2 E.23.96 E.22.91 E.23.S1 E.28.67 E.2B.9S E.IS.46 E.S.41 E.IO E.B.43 E.5.85
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Tabela l continued. Interpopulation variability of Trichia hispida in Poland.

16. GOłDAP I A4.'64 A7.63' Al76 I A3.6'3 A3.729 A7.646 A 1."6 AI."2 A'.36 AO.60 AO.23 AO.C AO.U
aO.466 aO.787 B.0.2$6 aO.402 B.0.329 aO.778 aO.274 aO.244 aO.31 aO.037 aO.023 ao.06' 8.0.034
C."6 C.1'6 C.1.56 C.I.56 C."6 C."6 C.U6 C."6 C.U6 C.I.56 C.I.56 C.I.56 C.1.56
nas.s.s D.4.1-9.' D.1.1-3.3 D.ll-4.' D.l2-4.' D.4.1-9.4 D.0.l-l6 D.0.7-l0 D.3.7$-'.7$ D.0."~.70 D.O.I~.29 D.O.~.89 D.O.~.89
L10.21 LIO.31 U.27 E.lI LU2 E.IO.17 LU.6 E.16.14 E.'.78 E.'.17 LIO L7.ł3 L4."

17. GOłDAP 2 A3.947 A6.'26 Al4" AJ.I$? A3.288 A6.'22 A 1.426 A 1.276 A'.02 AO.61 AO.n AO.90 AO.14
B.O..566 aO.973 8.0.270 8.0.441 B.0.412 B.0.963 8.0.346 aO.30' B.0.42 8.0.033 ao.023 B.O.O" 8.0.041
C.72 c.n c.n c.n C.72 C.72 C.72 C.72 C.72 C.72 C.72 C.72 C.72
D.l7-'-2 0.4.6-8.3 D.I.I-3.2 0.l2 •.•.4 0.l2 •.•.2 D.4.7-1.4 0.0.9-l3 0.0.7-l0 0.4.2$-"" 0.0.'~.70 0.0.17~.28 D.0.71-1.00 0.O.71~.93
E.14.34 L14.91 LI 1.02 E.I.l.97 L 12.'3 L14.76 L24.26 L24.14 U.37 L5.41 E.IO.4.l L6.11 LU'

18. BLĄDZlS2lC A3.374 A' ..l.1 AI.m Al6J6 Al730 A.l ..lł3 AI.I28 AO.m A4.87 AO.60 AO.20 AO.87 AO.II
I aO.510 aO.662 aO.31' 8.0.3JI B.0.428 aO.667 B.O.20 aO.111 aO.42 ao.04O B.O.021 B.0.063 8.0.049

C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90 C.90
D.l2 •.••8 D.3.9-7.6 0.1.3-3.0 0.l0-3.' D.•.••.•.O D.3.8-7.7 D.O.6-1.9 D.0.'-1.7 D.3.7$-'.66 D.O.~.70 0.0.13~.2$ D.0.7-1.0 0.0.71~.93
LI'.'I LII.a6 LU.94 E.ll.56 LI'.68 LI 1.9' LI7.73 E.II.43 LU2 L6.67 LIO ..l L7.24 U.O.l

19. BILOOJVJ Al.411 A'.7'8 A2.2'9 Al797 AlBI4 A'.733 A 1.23' A 1.072 A4.66 AO.'9 AO.21 AO.87 AO.I'
B.O..l22 B.0.838 aO.206 8.0.3'4 aO.37$ aO.8.l' aO.2$2 aO.228 aO.40 aO.03 aO.02' B.O.077 8.0.036.
C.1I4 C.114 C.1I4 C.1I4 C.1I4 C.1I4 C.1I4 C.1I4 C.1I4 C.1I4 C.114 C.114 C.1I4
D.2.3-$.3 0.4.1-8.2 0.1.7-2.9 0.1.9-4.0 O.l0-4.1 D.3.2-8.2 0.0.1-1.9 0.0.7-1.8 D.3.'-'-" D.0.51~.69 0.O.1.l~.31 0.0.65-1.00 D.O.~.93
L".27 E.14." E.9.12 E.I2.66 E.13 E.14.91 E.20.39 L21.27 E.8.'8 E.'.08 E.IU L9.1.l E.4.23

20. STAW A3.9$8 A6.880 A2.282 A3.130 A3.209 A6.877 AI.m A 1.601 AH2 AO.$? AO.26 AO.19 AO.II
B.0.670 B.0.906 aO.268 8.0.4" B.0.411 aO.19I 8.0.334 B.0.314 aO.49 B.O.041 8.0.026 ao.064 8.0.041
C.203 C.103 .C.203 C.103 C.103 C.203 C.103 C.203 C.20J C.20J C.103 C.103 C.103
D.2.O-'.' 0.3.1-8.7 D.1.2-3.0 D.U •.•.O 0.1.8-4.2 D.3.2-'.' 0.0.1-2.4 0.0.7-2.3 D.3.$0-6.oo D.0.47~.74 0.0.11-0.31 0.0..5-1.00 D.0.71-4.9'
E.I'.93 LI3.17 LI 1.74 LI4." E.14.99 L 13.06 L 11.63 L19.61 L9.04 E.7.19 LIO L7.19 L'.06

21. CHELM A3.936 A6.121 A2.401 A3.191 A3.242 A6.127 A 1.727 A 1.464 A'.27 AO.'I AO.2$ AO.U AO.U
aO.429 B.0.70' 8.0.237 B.0.341 ao.3" B.0.714 aO.296 8.0.283 aO.31 B.O.029 8.0.024 8.0.063 8.0.03'
C.1I3 C.1I3 C.1I3 C.1I3 C.1I3 C.1I3 C.IIJ C.1I3 C.II 3 c.m c.m C.1I3 C.1I3
D.2.8-'.O 0.'.1-1.9 D.I.8-3.2 D.2.'-4.3 D.2.4-4.2 D.'. 1-'.9 D.I.I-2.6 D.0.9-l3 D.4.33-'.7.l D.O.'H.66 D.0.2-4.31 D.0.69-1.00 0.0.74-4.91
L10.9 E.10.32 E.9.87 E.10.69 E.9.72 E.IO.46 E.17.14 E.19.33 E.'.88 E..l E.9.6 E.7.41 E.4.27
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Table 2. Interpopulation variability of adult specirnens of Trichia hispida in Poland.

HeL LocoIity SIIoUIqIol - ApII1In ApII1In Body- - UmI>iIicw UdoiIicuo -....•.. ~ 1JooI>itiaD...;.r ~---...•.
AMom - ••••• - ••••• - ...;.r ..•.... A.Mem ••••• oI-.to_ ----"iii .cbody_
B.SD AMoID AMooo AMoID AMooo AMom - - B.SD Au.. di_ ...;.r- AMo.
c. NS B.SD B.SD B.SD B.SD B.SD A Mo. AMom c.m B.SD A.Mem ~ B.SD
D.R-. c.m C.NS c.m C.NS C.NS B.SD B.SD D.R-. C.NS B.SD B.SD C.NS
E.v D.~ D.R-. D.R-. D.~ D.~ C.NS C.NS Ev D.••• C.N! C.NS D.•••

Ev Ev Kv Ev Ev D.••• D.R-. Ev D.R-. D.R-. 6.v
Ev Ev Ev EV

I. LUBAWKA A4.114 A7.'66 Al. 709 A3.640 A3.860 A7."4 AU31 AI.391 AH' AO.63 AO.21 AD." AO.IO
B.0.442 8.0.63. 8.0.309 B.0.307 8.0.316 B.0.6'9 B.0.262 8.0.21' 8.0.24 8.0.039 B.O.OD 8.0.070 B.O.021
C.3' C.3' C.3' C.3' C.3'. C.3' C.3' C.3' C.3' C.3' C.3' C.3' C.3'
D.4.2-H D.6.3-9.0 D.2.I-B D.3.0-4.3 D.3.3-4.' D.6.3-9.0 D. 1.0-2. I D.0 .•..2.0 D.'.~.oo D.0.~.71 D.O.U~.26 D.0.61~.9' D.0.7'~.16
&9.11 &1.43 &11 .• 1 U.43 &1.19 E.I.n &16.06 &20.49 & •.• &6.19 E 10.9' EI.13 El.'

2. W/oJ-. A4.101 A7.643 A2.7" Al.626 A3.l11 A7."1 A 1.796 A 1.'39 A'.46 AO.63 AO.24 AO.M AO.79
BazyC!l 8.0.393 B.0.47' B.O.244 B.0.346 8.0.241 B.O.899 8.0.209 8.0.221 B.O.II 8.0.043 8.0.066 B.O.O" 8.0.034

C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46
D.3."".7 D.6.'-1.9 D.2.2-3.3 D.2.,....2 D.3.3-4.3 D.2.6-1.6 D.I.4-2.2 D.I.2-2.0 D.'.D-'.oo D.0.'U.74 D.0.11-O.6' D.0.12-O.9' D.0.61-O.81
&1.11 E6.21 El." E9." E6.41 ElU E 11.64 EI4." E.3.3 &6.12 E77.' E6.63 E4.3

3. srsszaw AUI7 A7.H3 Al.716 Al.73' Al.649 A1.~ AI.6D AI.HI AHO AO.61 AO.21 AO." AO.IO
8.0.341 8.0.461 8.0.217 8.0.3$7 B.O.292 B.O.'29 8.0.217 B.O.I98 8.0.1' 8.0.040 B.O.023 8.0.066' 8.0.041
c." C." c." c." c." c." c." c." c." c." c." c." C."
D.4.0-'-6 D.6.'-8.7 D.2.0-3.4 D.3.0-4.7 D.3.1-4.4 D.6.'-9.0 D.I.I-2.0 D.O.9-I.1 D.'.D-'." D.0.'3~.n D.0.13~.26 D.O.65-I.oo D.O.67~.n
E7.59 EH4 &10.1 E.9.'6 E.I.02 E6.99 &13.3S E.IUI E2.7I E6.S6 ElU E.7.M E$.I1

4. CHYBY A4.776 A7.063 A2.S37 A3.489 A3.447 A7.061 AUlI AI.3" AS.41 AUI AO.D AO." AO.II
8.0.212 8.0.411 B.O.212 8.0.316 8.0.217 B.0.497 B.O.22 B.O.20' B.O.I. 8.0.037 B.O.OD 8.0.071 8.0.040
C.3. C.lI C.31 C.3. C.31 C.lI C.38 C.3' C.3. C.31 C.31 C.lI C.31
D.3.7-4.' D.6.2-8.' D.2.0-3.3 D.2.7-4.0 D.2.1-4.0 D.6.3-8.' D.I.2-2.2 DJ.0-2.0 D.'.D-'.7' D.0.'3~.61 D.O.II-O.77 D.0.11-l.oo D.0."~.93
U.59 E6.11 EII.II E.9.06 EI.04 E7.04 &13.6 EU.13 E2." &6.07 EIO E.9.29 &4.94

5. POZNA!' A4.,.2 A1.631 A2."3 A3.633 A3.661 A7.442 A 1.724 AU76 A'." AO.60 AO.24 AO.IS AUI
8.0.46' 8.0.673 B.0.307 B.0.407 B.0.334 8.0.'93 8.0.214 8.0.309 8.0.26 8.0.044 8.0.10 8.0.079 B.O.036
C.4' c.•s c.•s C.4S c.•, C.4' C.4' C.4' c.•, C.4S C.• S C.4' C.4'
D.3.'-'.' D.6.0-9.0 D.I.9-3.2 D.2.9-4.' D.2I-4.4 D.H4.1 D.I.O-2.3 D.0 .•..2.1 D.'-2'-'.oo D.O."-4.61 D.0.17-4.89 D.O.65-I.oo D.O.~.81
EIOJ4 EU2 E12.02 EII.12 E9.l1 E.7.97 EJ6 .• 7 E.20.93 E4.66 &7.33 E41.66 &9.29 &4.44

6. MUSZKO. A'.06I A1.639 A2.904 Al.814 A4.m A7.671 AO.196 AO.I22 A'.30 AO.66 AO.12 AO.Pl AO."
WICE B.O.346 B.0.346 B.0.364 8.0.366 8.0.33' 8.0.441 8.0.126 8.0.113 8.0.14 8.0.048 B.0.016 B.O.077 8.0.044

C.D C.D C.D C.D C.D C.D cza C.D C.D C.D c.n c.n c.n
D.4.'-'.0 D.1.0-8.3 D.2.4-3.7 D.3.1-7.' D.3 .•.. '.0 D.6.74.S D.0.6-1.2 D.0.6-1.0 D.'.U-'." D.O.~.79 D.0.01-O.16 D.O.7I-I.oo D.0.7I-4.91
E.6." E4.'3 EI2.53 E9.4' E7.n EH3 E14.06 E/3." E2.64 E7.21 El3.ll EU7 ES.II

7. OLAWA AU25 A7.442 A2.664 A3.498 A3.702 A1.441 AI.791 AI.'ll A'.43 AO.62 AO.24 AD." AO.IO
B.0.422 8.0.674 8.0.262 8.0.l53 B.0.lI7 B.0.66O 8.0.l B.O.294 B.O./I 8.0.0" B.0.Ol2 8.0.073 8.0.031
C.53 C.53 C.'3 C.'3 C.53 C.'3 C.53 C.'3 C.53 C.53 C.'3 C." C.53
D.3.J.'.6 D.6.0-8.9 D.2.2-3.3 D.2.I-4.3 D.3.2-4.' D.6.0-9.0 D.I.2-2.' D.1.0-2.2 D.'.25-'.oo D.0.'I-4.13 D.O.I6-0.31 D.O.63-l.oo D.0.73-4 .• 9
&9.01 E9.06 E.9.13 E.IO.09 U.56 EI.I? EI6." LII.l? E.3.31 E9.03 E.l3.l3 E8.29 &4."
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Table 2 continued. InterpopuIation variability of adułt specimens of Trichia hispida in Poland.

8. RĄBCZYH A4.466 A7.149 A1.,76 A3.4$6 Al.$66 A7.232 AI.69O AI.411 AHI AO.62 AO.23 AO.14 AO.IO
8.0.414 8.0.6$9 8.0.234 8.0.301 B.O.341 B.0.613 8.0.231 8.0.2$2 B.O.I$ 8.0.041 8.0.022 8.0.011 8.0.043
C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41 C.41
D.3.O-S.S D.S.$-U D.I.9-l.0 D.1.6-4.2 D.1.5-4.0 D.S.S-I.I D.I.I-2.2 D.I.0-1.0 D.S.2$-$.7$ D.0.$3~.1$ D.O.IU.29 D.O.67-I.00 D.O.~.II
E.10.14 E9.09 E9.01 E.1.91 E9.16 E.9.31 E.\3.67 E.17.71 E.2.77 E7.74 E.9.S6 E9.64 E.'.37

9. JAROCINI A4.130 A7.117 A2.7$1 AJ.569 A3.70S A7.191 AI.$O A 1.213 AS.4$ AO.66 AO.21 AO.D AO.1I
8.0.422 8.0.S94 8.0.219 8.0.332 8.0.291 8.0.'91 B.0.240 8.0.205 8.0.19 8.0.040 B.O.026 8.0.012 8.0.041
C.14 C.14 C.74 C.14 C.74 C.74 C.14 C.14 C.14 C.14 C.14 C.14 C.74
D.3.9-'-I D.S.W.' D.1.1-3.4 D.1.1-4.3 D.3.0-4.4 D.6.0-I.4 D.1.0-2.2 D.0.9-2.0 D.S.~.OO D.0.5~.14 D.0.I~.31 D.0.6$-1.00 D.0.61~.11
E.8.92 EI.26 E1.94 E9.3 E.1.15 E.I.31 EI$.$$ E. 16. I EJ.49 E.6.06 E.11.J. EI.67 E$.26

10. IAROCINl A4.571 A6.9I A2.511 A3._ Al.$1O A6.960 AU36 AI.319 A$.41 AO.6$ AO.23 AUI AO.1I
aO.31O 8.0.56$ B.O.22$ B.O.29O B.0.276 8.0.$31 8.0.111 8.0.174 8.0.16 8.0.033 8.0.022 8.0.061 8.0.030
C.D c.n C.D c.n c'1] c.n c.n C.D C.13 c.n C.D C.13 c.n
D.3.7-'.7 D.5.1-9.0 D.1.O-l.2 D.2.7-4.1 D.3.0-4.3 D.5.W.1 D.I.:I-1.0 D.1.0-1.7 D.5.10-5.7$ D.O.SU.7$ D.0.11~.2I D.0.6$-1.00 D.0.61~.1$
EI.31 E.I.09 EI.69 E.'.32 E.1.71 E.I.31 E.1I.49 E.13.19 E.2.96 E.$.01 E9.$6 E.1.39 E.3.1$

11. WĘGWUQ A4.613 A1.013 A2.6$' Al.S27 A'.6ł1 A7.107 A 1.441 AI.I13 AU' AO.66 AO.20 AUI AO.19
8.0.516 8.0.711 B.O.311 aO.'1I 8.0.311 8.0.192 8.0.236 8.0.266 8.0.22 8.0.037 8.0.017 8.0.012 8.0.042
C.U C.U C.U C.U c.u c.n C.I$ C.U C.15 C.U c.u C.U C.U
D.4.0-6.0 D.S.9-1.6 D.1.2.'.3 D.3.0-4.4 D.3.2-4.3 D.6.0-I.7 D.I.I·2.0 D.0.1-1.9 D.S.~.OO D.0.60-0.74 D.O.I U.14 D.U7~.95 D.0.61~.14
E.1I.04 E.11.I4 E.lI.12 E. II E.I.62 E.11.I4 E.16.31 E.22.67 E.4.09 E.S.61 E.I.S E.U9 E5.32

12. PARZy· A5.112 AI.09I Al.213 A3.955 A4.255 AI.277 A 1.123 A 1.664 A5.45 AO.64 AO.22 AUI AO.12
NÓW B.0.563 8.0.593 B.0.412 8.0.'21 8.0.477 B.0.562 B.0.239 B.O.221 8.0.24 B.O.06O B.O.024 aO.O$$ 8.0.0"

C.22 C.22 C.22 C.22 c.n C.22 C.22 c.n C.22 c.n c.n c.n C.22
D.4.3 -s,5 D.6.1-9.2 D.2.1-4.2 D.3.2-4.7 D.3.$-$.$ D.7.0-9.4 D.I.4-2.4 D.I.3-1.2 D.5.IO-S.9O D.0."~.1I D.O.I~.26 D.0.76-1.00 D.O.77~.19
E.10.16 E.1.3' E 14.13 E.1.29 E.1I.21 E.6.19 E.I'.11 E.I3.7 E4.4 E.9.37 E.10.91 E6.04 E4.0l

13. GDYNIA A4.S14 A7.2$3 A2."1 A3.436 A3.519 A7.306 A 1.616 A 1.421 A5.43 AO.62 AO.23 AU5 AO.IO
8.0.342 8.0.423 8.0.266 B.O.217 8.0.275 8.0.404 aO.I93 8.0.194 8.0.1$ 8.0.036 8.0.024 8.0.013 8.0.034
C.36 C.36 C.36 C.36 c.36 c.J6 C.36 C.36 C.36 C.36 C.36 C.36 C.36
D.4.0-$.$ D.6.4-I.3 D.1.1·3.2 D.3.O- D.'.I-4.3 D.6.$-8.4 D.I.3·2.2 0.1.1-1.1 D.$.:23-5.7$ D.O.~.69 0.0.19-0.27 D.0.71-1.00 D.0.71~.ł1
E.1.$1 E.5.13 E.IO.JI 4.21.35 E.7.66 E.$.jJ E.II.45 E.13.51 E.2.76 E.5.11 E.10.43 E.1.S9 E.4.2$

14. GLIWICE A4.$22 A7.1I1 A2.5n AJ.556 AJ.600 A7.044 AUli A 1.422 A$.29 AO.63 AO.23 AO.n AO.IO
8.0.447 B.0.43I 8.0.254 8.0.317 8.0.316 B.0.422 8.0.210 8.0.213 8.0.09 8.0.042 8.0.0'1 8.0.036 8.0.0"
C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9 C.9
D.3.1·$.0 D.6.4-7.6 D.2.2·3.0 D.3.0-4.0 D.3.2-4.0 D.6.4-7.5 D.U-2.0 D.1.0-1.9 D.$.20-S.30 D.0.55~.61 D.O.\I~.27 D.O.~.9S D.G.1M.16
E.9.l1 E.6.06 E.10.01 E.I.91 E.1.1I E.5.99 E.11.3I E.19.2 E 1.7 E6.66 EI3.4I E.4.09 E4.62

1S. RADOM AU37 A7.764 A1.16O A3.137 AJ.I54 A7.769 AI.16O AUlO A5.SI AO.62 AO.l4 AO.12 AO.IO
8.0.390 B.O.301 8.0.190 8.0.314 B.O.264 8.0.492 8.0.170 B.0.176 8.0.20 B.0.033 B.O.OIS ao.o" ao.021
C.70 C.70 C.70 C.70 C.70 C.70 C.70 C.70 C.70 C.70 C.70 C.1O C.1O
D.4.I-S.' D.6.7-1.7 D.1.'-'.3 D.2.I-4.' D.3.3-4.' D.6.7-9.0 D.U-2.3 D.I.I-2.0 D.5.25 -s,00 D.0.~.71 D.0.1O-O.2I D.O.67~.94 D.0.74-0.16
E.'.06 E.6.4$ E6.64 E.1.4 E.6.15 E.6.33 E.9.14 E.11.$ E.3.63 ES.'2 E.6.2$ E7.07 El.37

16. GCJU)Ai' I A4.133 A7.930 A2.809 A'.717 AJ.n7 A7.93S AI.I3' AI.S7S A'.49 AO.60 AO.23 AO." AO.II
8.0.341 B.0.564 B.0.231 8.0.321 8.0.2$4 B.0.$62 B.0.20 8.0.221 B.0.16 B.0.O'9 B.O.023 8.0.060 8.0.032
C.1I7 C.1I1 C.117 C.1I7 C.1I7 C.1I7 C.1I7 C.1I7 C.1I7 C.117 C.1I7 C.1I7 C.1I7
D.4.O-S.5 D.6.3-9.S D.2.2-'.3 0.3.1-4.1 D.3.1-4.S D.6.4-9.4 D.I.2-1.6 D.0.9-2.0 D.S.20-S.7$ D.0.SI~.70 D.O.I~.29 D.O.60-I.OO D.0.13~.9O
E7.3S E.7.11 EI.44 E.1.63 E.6.62 E.7.01 E.I'.24 E.14.41 E2.91 E.6.5 E.IO E.6.9I El.9$
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Tabłe 2 continued. Interpopulation variability of adult specimens of Trichia hispida in Poland.

17. OOIDAP2 A4.419 A7.HI A2."3 Al.~3 A3.594 A7.353 A 1.666 AUI4 A5.42 AO.60 AO.23 AO.19 AO.II
aO.301 aO.532 aO.261 B.0.291 aO.263 B.O.'29 aO.261 B.0.24' B.0.16 aO.OJ4 B.O.021 B.O.O'I aO.OH
C.32 U2 C.32 C.12 C.32 C.32 C.32 C.32 C32 C.12 C32 C.32 C.32
D.l.I-'.2 D.6.2-1.3 D.2.I-l.2 D.2.9-4.4 D.3.2-4.2 D.6.2-8.4 D.I.2-2.3 D.I.I-2.0 D.'.23-'.75 D.0."-O.69 D.O.l7-O.2I D.O.IO-I.oo D.0.7I-O.11
E.6.97 E.7.2S E.IO.' E.1.1I E.7.32 E.1.19 E. 1'.79 E.16.'1 E.2.9S E.H7 E.12.17 E.'.73 E.4.2

18. BLĄOZJSZ· Al.162 A6.212 A2.234 A2.927 Al.l42 A6.23' Al.ll2 AI.I~ ADl AO.62 AO.21 AO." AO.II
KI aO.369 aO.441 8.0.1 U 8.0.243 8.0330 aO.463 aO.I6I 8.0.1'1 8.0." aO.034 8.0.019 B.0.052 8.0.046

C.26 C.26 C.26 C.26 C26 C.26 C.26 C.26 C.26 C26 C.26 C.26 C.26
D.3.3-4.1 D.'.7-7.6 D.1.1-3.0 D.2.$-3.' D.1.3-4.0 D.S.7-7.7 D.I.I-1.9 D.I.GoI.7 O.S.IGoS.66 D.0.S6-0.69 D.O.I6-0.23 D.O.IIO-I.oo D.O.73-0.19
E.9.5S E.7.13 E.13.97 E.I.3 E.IO.S E.7.43 E.12.1 E.l33 UlI E.H. E.9.0S E.5.91 E.S.6'

19. BlUlOItAJ A4.460 A7.360 A2.417 A3.433 A3.367 A7.3 A 1.627 A 1.447 AS.42 AO.61 AO.22 AO.19 AO.IO
8.0.366 8.0.614 B.0.233 ao.m B.0.313 B.O.'7I B.O.20' 8.0.196 8.0.16 8.0.033 8.0.020 B.O.06O ao.on
c.is C.I' C.I' C.I' C.I' c.is c.is c.is c.is C., c.rs c.., c..,
D3.~5.3 D.6.1-1.2 D.2.2-2.9 D.3.G-4.0 D.3.0-4.1 D.6.2-1.2 D.I.2-1.9 D.I.I-U D.'.2'-'." D.0.'4-0.6S D.O.lI-O.25 D.0.76-l.oo D.O.73-O.BS
E.1.21 E.I.H E.9.37 E.'.42 E.8.77 E.7.92 E.12.6 E.l3.54 E.2.95 E.HI E.9.09 E.6.74 E.4

20. STAW A4.306 A73" A23łO Al.335 A3.4'4 A7.341 AU" A 1."5 AS.61 AO.51 AO.27 AO.90 AO.IO
aO.3'7 8.0.457 B.O.I99 B.O.279 B.0.275 8.0.436 B.O.I93 8.0.193 B.O.22 8.0.034 8.0.018 8.0.0" B.0.03S
C.14I C.14I C.14I CI41 C.14I C.14I C.141 C.l41 CI4I C.14I C.l4\- C.14I C.14I
D.3.5-'.5 D.6.4-1.7 D.I.~3.0 D.2.7-4.0 D.2.9-4.2 D.6.3-I.S D.U-2.4 D.I.2-2.3 D.S.23-4.oo 0.0.5G-O.70 D.0.21-O.33 D.0.61-1.00 0.0.73-0.19
E.I.99 E.6.21 E.I.36 U.37 E.7.96 E.6.21 E.9.1' E. II E.3.17 E.5.16 E.6.67 E.6.11 E.4.37

21. Cl!ELM A4.069 A7.053 A2.431 Al.276 A3.333 A7.0" AI.115 AI.S46 AS.41 AO.SI AO.U AO.I' AO.12
B.O.346 B.O.'42 B.0.220 8.0.295 8.0.252 B.O.55 I 8.0.243 B.0.232 8.0.17 8.0.030 8.0.022 8.0.061 8.0.034
CIS C.15 c.., c.., C.IS C.IS C.IS C.15 C.15 CI' c.., c.., CIS
D3.5-4.9 D.6.1-I.7 D.2.Gol.2 D.2.6-4.2 D.2.1-4.0 0.6.1-1.9 D.I.3-2.6 D.l.o.1.3 D.5.UG-5.75 D.0.5I-O.66 D.0.20-0.31 D.0.71-l.oo D.0."-O.91
E.U E.7.61 E.9.02 E.9 E.7.36 E.7.11 E.1339 E.15 E.3.14 E.S.17 E.1.46 E.7.11 E.4.IS
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Table 3. Interpopulation variability ofjuveniłe specimens of Trichia hispida in Poland.

N•. LocUity SbeUbeiak SbeU Apaturo ApcrOR Bodywbarl ShcU UmbiIic:us lJd>ilicuI WharI_ ~ Umbilicus Umbiliaa W)ooI<oóć
A M••• - boiaIII - beiaht - maj« ....,. AMem hratio lilij« minor diIme&a' ••••••••••
B.SD AMem AMem A M••• AMooa AMcm - - B.SD AMem _la 10 ib lDIjor ~
C.NS B.SD B.SD B.sD B.SD B.SD AMcm AMcm C.NS B.SD oboII_ - muszli
D.R.qc CNS C.NS C.NS CNS CNS B. SD B.SD D.R.qc C.NS AMoID AMao A śndo;a
E.v D.R.qc D.R.qc D.R.qc D.Rqc D.R.qc C.NS C.NS E.v D.Rqe B.SO B.SD B.SD

av av E.v av s.v D.R.qc D.R.qc E.v CNS C.NS C.NS
E.v E.v D.Rqc D.Rqo D. ZaIaa

av E.v av
l. LUBAWKA A3.9U A6.355 A2348 A3.036 A3.176 A6.391 A 1.394 Al.l97 A4.84 AO.62 AO.22 AO.86 AO.81

B.O.406 8.0.567 8.0.236 8.0.308 8.0.325 B.0.584 8.0.26 8.0.236 B.0.24 8.0.039 8.0.026 8.0.041 B.0.037
C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33 C.33
0.3.0-4.8 0.4.6-7.7 0.1.7-27 0.25-3.7 0.25-3.8 0.4.5-7.7 0.0.8-2.2 0.0.7-1.9 0.4.00-5.00 D.0.54-0.70 0.0.17-0.29 0.0.79-0.93 0.0.71-0.89
E.IO.37 E.I.92 E. 10.05 E.10.14 E.IO.23 E.9.14 E. 18.65 E. 19.72 E.4.96 E.6.29 E. 11.82 E.4.77 E.4.57

2. WAL- A4.245 A6.875 A2.550 A3.355 AJ.500 A6.890 Al.525 AI.245 A5.01 AO.62 AO.n AO.81 AO.83
BRZYCH 8.0.274 8.0.446 B.0.147 B.O.296 8.0.172 B.O.44 I 8.0.197 8.0.221 B.0.12 8.0.040 8.0.024 B.0.063 B.0.038

C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO C.lO
0.3.7-4.6 0.5.6-7.5 0.22-28 0.2.7-4.0 0.3.2-3.8 0.5.9-7.6 0.1.1-1.8 0.0.9-1.6 0.4.75-5.00 0.0.52-0.70 0.0.16-0.26 0.0.67-0.89 0.0.76-0.90
E.7.64 E.6.49 E.5.76 E.8.82 E.4.91 E.6.4 E. I 2.92 E.17.75 E.2.39 E.6.45 E.IO.91 E.7.78 E.4.58

3. STI;SZĘW A3.329 A",42 A2.162 AUli A2.795 A5.515 AU84 AO.958 A4.37 AO.6O AO.21 AO.II AO.B5
8.0.904 8.1.497 8.0.470 B.0.783 8.0.672 8.1.494 8.0.377 B.0.337 B.0.68 8.0.037 8.0.024 8.0.099 8.0.051
C.S5 C.55 C.55 C.55 C.55 C.55 C.55 C.55 C.55 C.S5 C.5S C.55 C.55
0.1.7-5.0 0.3.0-8.5 0.1.3-3.3 0.U-5.0 0.1.6-4.0 0.3.1-1.5 0.0.6-1.9 0.0.5-1.6 D.3.00-S.00 0.0.52-0.72 0.0.17-0.27 0.0.61-1.00 0.0.73-0.96
E.27.U E.27.01 E.21.74 E.27.85 E.24.04 E.26.75 E.31.84 E.35.18 E.U.56 E.6.17 E. 11.43 E. 12.22 E.6

4. CHYBY A3.500 A5.806 A2.239 A2.861 A2.889 A5.811 A 1.294 A 1.056 A4.71 AO.6O AO.22 AO.12 AO.13
B.0.366 B.O.S71 B.0.225 B.O.293 B.0.235 8.0.549 8.0.229 B.0.192 8.0.31 B.O.044 8.0.030 8.0.073 8.0.032
C.II C.18 C.18 C.18 C.U C.18 C.18 C.18 C.II C.l1 C.1I C.II C.II
0.2.8-4.0 0.4.7-7.1 0.2.0-2.9 0.2.5-3.5 0.2.5-3.3 0.4.7-7.0 0.0.8-1.7 0.0.7-1.3 0.3.75-5.00 0.0.53-0.70 0.0.!5-O.27 0.0.67-0.92 0.0.75-0.89
E. 10.46 E.9.13 E. I 0.05 E.IO.24 E.8.13 E.9.4S E.17.7 E.II.l1 E.6.S1 E.7.33 E. 13.64 E.'.9 E.3.85

5. POZNAN A3.531 A5.m A2.269 A2808 A2.646 A5.869 AI.108 A 1.031 A4.62 AO.6O AO.20 AO.86 AO.14
8.0.566 8.0.164 8.0.287 8.0.375 B.0.412 B.O.899 8.0.266 8.0.221 B.0.39 8.0.032 8.0.023 8.0.061 B.0.038
C.13 C.U C.l3 C.13 C.l3 C.U C.13 C.13 C.13 C.13 C.l3 C.13 C.13
0.26-4.5 0.4.5-7.7 0.1.8-2.8 0.2.3-3.6 0.2.3-3.8 0.4.6-8.0 0.0.9-1.7 O.O.8-U D.3.75-S.00 0.0.54-0.68 0.0.16-0.25 0.0.75-1.00 0.0.77-0.90
E.16.03 E.14.7 E. I 2.65 E.13.28 E.IS.57 E.15.32 E.22.02 E.21.43 E.I.41 E.5.33 E.11.5 E.7.91 E.4.52

6. MUSZKO. A4. 187 A6.403 A2600 A2.982 A3.533 A6.292 A6.38 AO.621 A4.76 AO.65 AO.lO AO.98 AO.84
WICE B.0.6OS 8.0.749 8.0.430 8.0.550 8.0.534 B.O.75S 8.0.137 B.O.I26 8.0.27 B.0.048 8.0.015 8.0.058 B.O.048

C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39
0.2.7-5.2 0.4.9-7.9 0.2.0-3.7 0.2.1-4.0 0.2.2-4.5 0.4.4-7.9 0.0.4-0.9 0.0.4-0.9 0.4.00-5.00 0.0.55-0.76 0.0.07-0.13 0.0.78-1.00 0.0.74-0.94
E.l4.45 E.l1.7 E.16.54 E. I 1.43 E.l5.1I E.12 E.21.47 E.lO.29 E.5.67 E.7.38 E.U E.5.92 E.5.71

7. ou.WA A3.172 A5.l40 A2044 A2.S01 A2629 AS.l28 AU28 AO.9S9 A4.40 AO.62 AO.22 AO.S4 AO.83
B.0.S67 B.O.86S 8.0.342 B.0.4S9 8.0.447 8.0.846 B.0.228 8.0.226 B.0.38 8.0.038 8.0.027 8.0.066 8.0.039
C.I89 C.l89 C.189 C.189 C.l89 C.I89 C.189 C.I89 C.I89 C.I89 C.I89 C.I89 C.189
0.1.7-4.9 0.3.O-S.4 0.1.2-3.0 0.1.3-4.0 0.1.6-4.0 0.3.1-8.4 0.0.6-2.3 0.0.5·2.3 0.3.00-5.00 0.0.51-0.75 0.0.14-0.28 0.0.70-1.00 0.0.71-0.94
E.I7.87 E.16.B3 E.l6.73 E.IS.35 E. 17 E.16.5 E.20.21 E.23.S7 E.8.64 E.6.13 E.12.27 E.7.86 E.4.7
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Table 3 continued. Interpopulation variability ofjuvenile specimens of Trichia hispida in Poland.

8. RĄIlCZYN A3.932 A6.SOO A2.437 A3.1oo A3.242 A6.479 A 1.479 A 1.253 A4.89 AO.60 AO.23 AO.15 AO.13
B.0.482 B.0.705 B.O.279 B.0.416 8.0.344 8.0.725 aO.257 B.0.239 8.0.22 B.0.032 8.0.019 B.0.cM9 B.0.033
C.l9 C.19 C.19 C.l9 C.19 C.19 C.19 C.19 C.l9 C.19 C.19 C.19 C.19
0.294.5 0.5.0-7.6 0.1.9-2.9 0.23-3.6 0.2.5-3.6 0.5.0-7.5 0.1.0-1.9 0.0.8-1.6 0.4.33-5.00 0.0.0-0.64 0.0.19-0.26 0.0.71~.90 0.0.77~.89
E.1226 E. 10.85 E.11.45 E.l3.42 E.l0.61 E.II.I9 E. 17.38 E.l9.07 E.4.5 E.5.55 E.8.26 E.5.76 E.3.97

9. JAROCIN I A3.750 A5.776 A2.374 A2.909 A3.098 A5.796 Al.I46 AO.96 I A4.66 AO.65 AO.l9 AO.84 AO.83
B.O.640 B.0.955 8.0.391 B.0.515 B.0.479 B.0.967 8.0.255 B.O.I99 B.0.47 B.O.04O 8.0.023 8.0.067 8.0.043
C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46 C.46
0.1.94.8 0.3.0-7.5 0.1.0-3.0 0.U-4.0 0.1.5·3.9 0.3.0-7.6 0.0.4-1.7 0.0.3-1.3 0.3.00-5.15 0.0.57-0.71 0.O.l3~.24 0.0.73-1.00 D.O.77-l.oo
E. I 7.07 E.16.53 E.16.47 E. 17.7 E.15.46 E.l6.61 E.22.25 E.2O.71 E.10.08 E.6.15 E.121 E.7.98 E.5.18

10. JAROCIN 2 A3.642 A5.638 A2273 A2.865 A2975 A5.63 I A 1.271 A 1.022 A4.65 AO.65 AO.22 AO.IO AO.82
B.O.54 I 8.0.832 8.0.291 8.0.401 B.0.389 8.0.121 8.0.284 8.0.249 B.0.43 8.0.035 8.0.027 B.O.073 8.0.044
C.96 C.96 C.96 C96 C.96 C.96 C.96 C.96 C.96 C.96 C.96 C.96 C.96
D.I.5-4.7 D.22-7.0 D.I.I-2.9 0.1.2-3.5 D.I.3-3.8 0.2.3-7.0 D.0.3-1.9 D.0.2-1.6 0.2.'0-5.00 0.0.5~.77 0.0.13-0.21 0.0.64-1.00 D.0.69-0.96
E.IU5 E. 14.76 E.12.8 E.14 E.I3.01 E.\4.51 E.22.34 E.24.36 E.9.24 E.H8 E. I 2.27 E.9.12 E.H7

II. WĘGIEIUCI A3.7'1 A5.931 A2.277 A2.959 A3.073 A'.934 AU31 AO.181 A4.70 AO.63 AO.l9 AO.71 AO.82
B.0.315 B.O.m B.O.226 8.0.297 8.0.268 B.0.'39 B.O.l68 8.0.155 B.0.27 8.0.037 B.0.019 B.O.077 8.0.037
C.86 C.86 C.86 C.16 C.86 C.86 C.86 C.86 C.86 C.16 C.86 C.16 C.86
0.2.8-4.5 0.4.8-7.0 0.1.8-2.8 0.2.2-3.7 0.2.4-3.7 0.4.7-7.0 0.0.1·1.6 0.0.6-1.3 0.3.75-5.00 0.0.51-0.73 0.0.15-0.23 0.0.57-1.00 0.0.73-0.94
E.IO.26 E.8.95 E.9.92 E. I 0.04 E.8.72 E.9.01 E.14.15 E. I 7.59 E.5.74 E.5.17 LIO E.9.87 E.4.51

12. PARZy- A2.517 A4.192 A 1.763 A2.029 A2.146 A4.IU AO.131 AO.700 A3.B5 AO.60 AO.20 AO.84 AO.M
NÓW B.0.547 B.O.996 8.0.278 B.0.45I B.0.367 8.0.982 8.0.243 B.0.219 B.O.55 8.0.040 B.0.02O 8.0.047 B.0.078

C.24 C.24 C.24 C.24 C.24 C.24 C.24 C.24 C.24 C.24 C.24 C24 C24
0.1.8-4.0 0.21-7.8 0.1.4-2.5 0.1.5·3.5 0.1.6-3.0 0.2.8-7.7 0.0.5·1.7 0.0.4-1.5 0.2.75·5.00 0.0.51~.67 0.0.17-0.25 0.0.71~.91 D.O.75-O.95
E.21.73 E.23.76 E.15.77 E.22.23 E.l7.1 E.23.41 E.29 E.31.21 E.14.28 E.6.67 E.IO E.5.59 E.9.07

13. GDYNIA A3.9ł7 A6.417 A2.360 Al.loo A3.213 A6.52O AU07 A 1.217 A4.98 AO.62 AO.23 AO.a, AO.II
B.O.292 B.0.455 B.O.226 8.0.196 B.O.270 8.0.472 8.0.215 B.0.225 8.0.064 8.0.040 8.0.023 B.o.olO 8.0.041
CU C.U C.15 C.15 C.U C.15 CU C.U C.U C.U CI5 C.15 C.U
0.3.3-4.5 D.5.7.7.4 0.2.0-27 0.2.7·3.' 0.2.7-3.6 0.'.7-7.4 0.1.2-1.9 0.1.0-1.7 0.4.75-5.00 0.0.'2-0.70 0.0.19-0.27 0.0.72-1.00 0.0.69-0.86
E.7.32 E.7.01 E.9.'8 E.6.32 E.8.4 E.7.24 E.14.27 E.17.48 LI.2lI E.6.4' E.IO E.9.41 E.'.06

14. GL~ A3.'29 A'.911 A2.161 A2.904 A2.194 A'.901 A 1.131 Aom A4.51 AO.60 AO.l9 AO.86 AO.82
8.0.'95 8.0.834 B.0.370 8.0.440 8.0.496 8.0.139 B.0.272 8.0.237 8.0.42 8.0.038 8.0.027 B.O.064 8.0.054
C.I40 CI40 C.I40 C.I40 C.I40 C.I40 C.I40 C.I40 C.I40 C.I40 C.l40 C.I40 C. 140
0.U-5.S 0.2'''.1 D.0.5-3.2 0.1.0-3.1 D.I.0-4.2 D.2.4-7.6 D.0.3·1.8 D.0.3.1.6 0.2.50-5.10 0.0.49-0.70 D.O.I2-0.25 D.0.67-1.00 D.O.'6-0.93
E.16.86 E. 14.1 I E.17.12 E.15.U L 17.14 E.14.22 E.23.9 E.24.21 E.9.17 E.6.33 E.14.21 E.7.44 E.6."

15. RADOM A3.\IO A5.160 A2.079 A2.SI3 A2.63 I A5.160 AO.ln AO.944 A4.20 AO.60 AO.22 AO.13 AO.I'
B.O.I B.1.318 B.0.472 8.0.666 B.0.61 B.1.309 8.0.378 B.0.306 B.O.64 B.0.30 8.0.027 B.0.085 8.0.0"
C.48 C48 C.48 C.48 C.41 C.48 C.41 C.48 C.48 CA8 C48 CAl CA8
0.1.8-4.7 0.3.0-8.4 0.1.3·3.1 D.I.2-4.1 0.1.3-3.9 0.2.9-8.1 0.0.6-2.1 0.0.4-1.7 0.3.00-5.00 0.0.52~.67 0.0.16-0.21 D.0.67·l.oo D.0.68-l.oo
E.25.72 E.25.54 E.22.7 E.26.' E.2'.85 E.25.37 E.33.22 E.32.24 E.U.24 E.5 E. 12.27 E.10.24 E.6.71
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rabie 3 continued. Interpopulation variability of juvenile specimens of Trichia hispida in Poland.

16. GOUlAPI A.4.056 A.6.75 I A2.611 A3.2.S1 A3.408 A6.T77 AUli AI.321 A4.94 AO.60 AO.ll AO.87 AO."
8.0.403 8.0.698 8.0.262 8.0.332 8.0.3%3 8.0.687 8.0.%%0 8.0.187 8.0.l6 8.0.0%7 8.0.0%3 8.0.076 8.0.03%
C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39 C.39
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rabie 4. Statistical significance of ditferences between the studied Ilopulations, Shett hej :ht H.
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rabie 4a. Statistical significance of ditferences between the studied populations. Shell breadth - L.
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Table 5. Statistical significance of differences between the studied populations. Aperturę height - W.
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P<O,OOI P<Il.OOI P<O,OOI I'>O.OS M),OS !'<lI,OOI 1'>0,05,'''''''' P<O.OOI P>O,05 I'>O,OS !'<lI,OOI I'>O,OS I'>O,OS P<O,OOI P<Il,OOI p,o,OS P<O,OOI 1'>0,1 P<O,OOI P<O,OOI

9. Il'IIl.IO l....ml 1•••:t69 I t-I.lS I t-O,19 1.••••1339 I t-U5 I w-2115 I :.·,:,fi::~·:.:: ;::.1 __ 112.1_3494 I ...-)07S 1_7 1__3211 I w-nu 1..-6501 1.-45 •• 1 •••••••••1 I t-4.13 1__ 12129 1-·lSl
1'>0,1 1'>0,05 P<O,OI 1'>0,1 1'>0.1 1'>0.05 1'>0,1 I'>O,OS " ,',"',"'," P<O.OOI 1'>0,05 P<O,OOI P<O.OOI P<O.OOI P<O.OOI I'>O,OS P<O,OOI P<O,OOI P<O,OOI P<Il.OOI P<O,OOI

10. I t-2.S6 1_3226 I t-4.35 I t=O.OI 11*2.17 1_1600 I t-O.24 1--2$1S 11-1.10 I:' .",.:~:.I-S3 1-364S I-S035 1_3930 I ••••ml 1_1•113 1_951 I w-S2'n I t-l." I •.• 12367 I w-I37.
P<O,02 P<O.OOI P<O.OOI 1'>0.1 P<O.05 P<O,OOI 1'>0.1 1'>O.0s 1'>0.1,,: :'{l',: 1'>0,05 P<O.OOI I'>O.OS I'>O,OS P<O.OOI P<O.OOI 1'>O,0l P<O,OOI 1'>0.1 P<Il,OOI P<O,OOI

11.1 •• 1.00 lorIS1411- r.'7 It-O.3. It-O,9O lw-so7.J It-O,66 1•••••11$1 It'"O·39 It-O.• I 1-4.75 It-o.ll 1tz::1.l2 1-.r-:3267Iw-1097 1r-1.01 1••.• 1•. 511-1.65 1_10412 I-I'
1'>0,1 I'>O.OS P<Il.l 1'>0.1,,_ 1'>0.1 I'>O,OS 1'>0,1 I'>O,OS 1'>0,1 1'>0,1 P<O,OOI 1'>0,1 1'>0.1 P<O,OOI P<O,02 1'>0,1 P<O,OOI 1'>0,1 P<O.OOI P<O,OOI

12. I t-1.62 1__ 132:0 Ila2.59 11'''5.31 11"'3.041 1••.••• 1 I ł-S.31 I _71 I t--UJ I l-fi.13 It-3... I?:!: ::\\;",,/:::11-6..11 I t-5.41 1.-2110 1•••••7•74 11-6.36 1"..374.511-6·35 1_10060 I w-3717
P<O.OOI P<Il.OOI P<Il.02 P<O.OOI P<Il,OOI P<O,OOI P<O,OOI 1'>0,05 P<Il,OOI P<O,OOI P<O,OOI,.. P<O,OOI P<O,OOI P<O,OOI P<O,OOI P<O,OOI P<O,OOI P<O.OOI P<Il,OOI P<O.OOI

13. t-2.19 ..-2222 t-4.41 t-6.76 1"'2.55 ••.•••5 1-0.91 _1667 t-2.16 1-0.13 t-O.ł2 t-6.13 ;?:::.::-/\:?dt-o.62 •.••• 502 •.••.10014 1-0.43 •• 532 t-1.26 w-1I44] """702
P<O,OI 1'<0.001 P<O.OOI P<O.OOI P<O.02 P<O.OOI 1'>0,1 I'>O.OS P<Il.OS 1'>0.1 1'>0,1 P<O,OOI'·:':)'(:o''':II'>O.I P<O,ool P<O,OOI 1'>0.1 !'<D,001 1'>0,1 P<O.OOI P<Il,OI

J4. tOoo.71 .•.••1311 t-l.0ł6 t~.S1 PO.63 ..-.406 t-o.SO _100. 1-0.)2 t=O.71 1-0.20 1-3.15 t-Ul w=c3024 .-1040 t-o.ll ....t02 1.00.34 __ 1040ł. _3966
1'>0,1 I'>O,OS 1'>0,1 1'>0,1 1'>0.1 I'>O.OS 1'>0,1 1'>0,05 1'>0,1 1'>0,1 1'>0.1 !'<lI.OI 1'>0.1 P<O.OOI P<Il,OOI 1'>0.1 P<O,OOI 1'>0,1 I'>O,OS I'>O,OS

lu. PI.J. _2417 1-0.03 1*3.90 1-1.46 __ 1065 '-).90 .-1595 tz).12 Ie.J.14 t-1.96 t-1.75 •••. 95 t-U5I [){}f:;}, _1037 •••.•)32 .-.4-15. _3414 .••••11909 _7992
1'>0.1 P<O.OS 1'>0.1 P<Il.OOI 1'>0,1 I'>O,OS P<O,OOI P<O.OOI MUl P<O.OOI P<Il,1 P<Il.OI P<O,OOI 1'>0.1 1::>:::::",:::\ 1'>0.05 P<O,OOI P<O,OOI P<O,OOI P<Il,OOI P<O,OOI

.,. &-2..45 w-109I PO.91 •••5.01 tal.21 .-1512 1-5.06 _1526 1-4.45 1-6.90 t-2.4' t-1.20 .-6.20 t-2.10 t-I 04 ·:~;::r:~:~:·~B~)E1•• 796) w-96.SO ••• 161 _11194 _15561
P<O,02 P<O.OOI 1'>0,1 P<O,OOI MI,OS I'>O.OS MI,OOI P<O,OOI P<Il.OOI P<O,OOI P<O,02 p<o,OS 1'<0.001 P<O.OS 1'>0I :""':"';;:'''''''1 P<OOOIł P<OOOI P<O,OOI P<O.OOI P<O,OOI

11. P1.f1 ..-2023 p3.29 &-0.19 e-1.63 w-Tn r-O.70 _1416 t-l.Ol MUl PO.21 e-s.n t-o.93i ł'"O.45 1-=367 c-.416 t-] 14 t-O.16 ..-11420 w-4614 I
P<O.I P<Il.ool P<Il.OO2 1'>0.1 1'>0.1 P<Il,OOI 1'>0,1 1'>0.05 P><I.I P><I.I 1'>0,1 P<O.OOI 1'>0,1 P>O.I P<Oool P<OOOI P<OOOI 1'>0,1 P<O,OOI p<o,OS

11. .-311 w-lOO9l w-401 .-4353 •••••3) ••••".$ •• 361.5 .-1120 ~1.' .519 wa3ł1 w-355 .-424 W"'366 1P403.5 w-403 .-3915 t-l.1O w-1.5S w-9lS.5
P<O,OOI P<Il.OOI P<O.OOI P<O,OOI P<Il,OOI P<Il.OOI P<O,OOI MI,OOI P<O,OOI P<O,OOI P<O,OOI P<O.OOI P<O.OOI P<O,OOI P<OOOI P<OOOI P<OOOI P<O,OI P<O.OOI P<Il,OOI

19. 1 ••• 2,21 1-1S6S 1"'3,40 l'O(),62 1'<2.1l1 l_m l'O(),73 1_1207 1'01.62 I t-O,6) l'o()'7S 1...s,10 l'o()'Ol 11=0·95 1,=3,64 1'<4,40 I t-O,77 1_3161 lU' < .•.'_1012 1_240
P<O,OS P<O.ool P<O.OOI 1'>0.1 P<O.OS P<O,OOI 1'>0,1 1'>0,05 1'>0.1 1'>0,1 1'>0,1 P<O,OOI 1'>0.1 1'>0.1 P<O,OOI P<O,OOI 1'>0,1 P<O,OOI)" "",','" "p,o,OS 1'>0,05
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Table 6. Statistical siznifi fdiffi l . Bod horl heizht - HAth diedb__•.__ _ ... popu... _.._. ...
l. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12 13. 14. 15. 16. 17. 18. 19. 20. 21

1.~==~=~====~~~~==::===
2 ..-1971 ·i·••.••.-·........2747 •••2540 _2420 _ms w=2ns ••••2315 ..-3542 w=3169 _1501 _12!6 w-229O _1359 ,..,2522 ..-3542 _147 ~ .-1567 _ ~

I'>O.OS ) ••••:"... 1'<1).001 1'<1).001 1'<1).01 1'<1).001 P>O.OS 1'<1).001 P>O.OS MlOOI P>O.OS 1'<1).001 P<O.OOI P>O.OS P>O.OS I'>O.OS 1'<1).001 1'<1).001 P<o.ol 1'<1).001 1'<1).001~==R~=~=====~====~:===4. ..3.51 _460 _3139 1'.':""/:: 1=3.21 r='O.OS _2IS9 _117S ..-10692 _5416 1=2.56 "".21 t=2.21 1=1.34 w=--47SS ••7.69 .=2.37 ••3.11 ••1.30 w=12092 _2
1'<1).001 P<O.OOI 1'<1).0011:../'. P<O.OO2 P<O.OOI P<O.OOI P<O.02 P<O.OOI P>O.02 P<O.02 P<O.OOI MI.OS P>il.l P<O.OOI 1'<1).001 I'<I).OS P<O.OOI P>il.l I'>O.OS I'<I).OS

5. _1109 ..-2191 ..-2n1 _22n';-';"',' 1=1.11 _2664 _1701 _10433 ••••5010 t-O.21 ••S.19 ••US t-O.S7 --'609 •• 1.27 ••S.47 ••6.43 t=LOS w=tt907 ..-4416
I'>O.OS P>il.OS I'>O.OS P<O.OOI...:'· P<O.OOI I'>O.OS I'>O.OS P<O.OOI P>O.05 1'>0.1 1'<1).001 P>O.I P>il.l P<O.OOI 1'>0.1 1'<1).001 P<O.OOI 1'>0.1 P<O.OOI 1'<1).001~===~=~====~=:~=:==~==7. ,-0.71 .-2579 w-31S1 t-3.14 W"'2334 pl.ll !/:}):/}{\...,,2690 w-365. .-4062 w-1I32 w-1611 .-2SQ .-1'709 .-2121 .-3651 _2424 •••2614 .-'1912.-6111 _5110
1'>0.1 P<O.OS 1'>0.05 P<O.OI P>O.OS P<O.I P<O.OOI P>O.OS I'>O.OS 1'<1).001 P>O.OS 1'>0.05 P<O.OOI 1'<1).001 P>O.OS 1'<1).001 P>il.05 P<O.OOI P<O.OOI

B. ...1392 ...-1341 w-2921 .-1140 .,-2161 wzll36 ••• 1136 1<;-/=>:::;;:_>/ .-21S7 .-2670 w-1I26 W'*9S2..s w= 1650 w= 1042 w-1610 .•.•2151 w= 1550 .-n·ł1 ..-1113 w-46S1 w-3475
P>O.05 P<O.OOI 1'>0.05 P<O.OS P>O.OS P<O.OOI I'>O.OS "i.' __' I P<O.OOI P>O.05 I'>O.OS 1'<1).001 1'>0.05 P>il.05 P<O.OOI 1'<1).001 I'>O.OS MlOOI P>il.05 P<O.OOI 1'<1).001

9. w-3696 W"'34S1 w-:4116 W"'"4426 w-3161 ••.•3235 w--4lł9 w-2oł69 I:?:::--«':::)?:: w-42S0 ••.•1041 wa74ł2 w-9999 w-1647 W"'902.5 .,..,3747 ...-9712 w=Jn67 w-ł202 wc2Ol11 ..••16021
1'<1).01 1'<1).001 1'<1).001 P>O.OS P<O.OOI P<O.OOI I'>O.OS I'>O.OS l •. ··::·."}}· I P<O.OOII'>O.OS 1'<1).001 P<O.OOI P<O.05 I'>O.OS 1'>0.05 P<O.OOI P<O.OOI P<O.OOI P<O.OOI P<O.OOI

10. ......64 _190 _SI9I t= 1.01 _3110 1=6.50 ••••.45 _3151 _ ',ii •••3992 _3656 _962 •••3139 _71 _5150 _767 _5323 _120 ..-10953 w-I761
1'<1).001 P<O.OOI 1'<1).001 1'>0.1 P<O.OOI 1'<1).001 1'<1).001 P<O.OOI 1'<1).001 P<Il.OOI I'>O.OS P>il.05 P<O.OOI P<n.OOI I'>O.OS P<O.OOI P>O.05 P<O.OOI 1'<1).001

11. ..1.91 _1556 _2132 .-0.21 w=1491 <*2.54 •• 1.50 _123S W"'3409 1=0.69 I":'" "".3S t=1.04 t-O.6S ,..,3173 •• 1.76 •••••.16 t=5.21 '-1.04 _10620 ..-3191
P<O.I P<O.OOI P<n.OOI 1'>0.1 P<n.OS P<O.02 1'>0.1 1'>0.05 1'>0.05 1'>0.1:-- 'P<O.OOI 1'>0.1 1'>0.1 P<O.OS 1'<1).1 P<O.OOI P<O.OOI P>O.\ 1'<1).001 1'<1).001

12.••..•.42 ..-1212 ..-1745 1"1.42 _1239 1"3.94 I"S.56 _1.S w=292O 1=9.16 1=4.94":'(/( ••5.97 1=4.47 ••••2140 1-4.00 ••1.59 1=9.23 ..s.JO _10117 •••3700
1'<1).001 P<O.OOI P<n.OO\ P<O.OOI 1'<1).001 P<O.OOI 1'<1).001 1'<1).001 P<O.OOI P<O.OOI1'<1).001· •.•..•..••·, P<O.OOI P<O.OOI1'<1).001 1'<1).001 P<Il.OOI P<O.OOI P<O.OOI P<O.OOI 1'<1).001B=====~~==~=~~==~=~=~=14. ..2.14 ••••1422 ••••,922 1=0.10 w=1329 t=3.15 ,.2.31 _1091 _3173 t-O.SS .-0.25 1-6.66 ••1.61 I"y,?"., ..-293S <*2.20 t=2.66 1"3.70 t-O.25 ...-10410 _31S9
1'<1).01 1'<1).001 1'<1).001 1'>0.1 I P<O.05 P<O.OOI I'<I).OS I'>O.OS P>O.05 P>O.I 1'>0.1 1'<1).001 MI.I I.•:•...•',:·.••.•I'>O.OS I'<I).OS 1'<1).02 P<O.OOI P>il.1 P>O.OS 1'<1).02

15. ..1.11 _7 ••••2912 ••7.09 ..-2311 t-O.12 ,-3.03 ••••1630 ..-4041 .-9.71 1-3.11 1=3.81 ..s.II 1-4.15 IV'.".;/'-'" ~S _171 _205 w-3275 ••••10112 ..-1915
1'<1).1 I'>O.OS 1'<1).001 1'<1).001 I'>O.OS MU 1'<1).01 1'<1).001 P<O.OOI P<O.OOIP<O.OI 1'<1).001 P<O.OOI P<O.OOI .1'<1).001 P<O.OOI P<O.OOI P<O.ool 1'<1).001

16. ..3.10 ..-3025 ..-3509 t-9.t2 w=2113 '.2.~ 1-4.72 _1190 ..-4459 t=12.39 ,-3.92 1=2.62 1=1.~ ,-5.94 ••2.11 I !""4,~" t-10.09 ••3.20 _12523 ..-4475
1'<1).002 P<O.ool 1'<1).001 P<O.OOI P<O.OOI P<O.02 1'<1).001 P<O.OOI 1'<1).001 P<O.OOI1'<1).001 1'<1).02 P<O.OOI P<O.OOI P<O.OS I P<O.OOI P<O.OOI P<O.OO2P<O.OOI 1'<1).001

17. ..1.31 _2040 _2594 ••2.36 ••••1116 1=2.46 .-0.61 w=14n _3191 1=3.55 1-1.09 1-6.01 t-O.41 ••1.13 ••3.n ••S.44 ki·,.-i'} .•• 5.67 ••2.94 ..-1156\ _293
1'>0.1 1'<1).001 I'>O.OS P<O.OS P>O.OS P<O.02 1'>0.1 P>O.OS 1'>0.05 P<O.OOI1'>0.1 1'<1).001 1'>0.1 P<O.I P<O.OOI 1'<1).001 ~.Ol 1'<1).001 1'<1).001

11. ....392.S -n13 _2929 ..-449 _2103 ••••365,5 _56.S _1190 _91 W"'6SS.S_14.5 _354.5 _ _373 w=393.3 ....01.5 ..-406 1"4.10 ..-12903 w=5204
1'<1).001 1'<1).001 1'<1).001 P<O.OOI P<O.OOI P<O.OOI 1'<1).001 P<O.OOI P<O.OOI P<O.ool 1'<1).001 1'<1).001 P<O.OOI P<O.OOI1'<0.001 1'<1).001 1'<1).001 ).001 P<O.OOI 1'<1).001

19. ..1.36 ..-1537..-2036 1-1.41 ••••1439 <*2.IS t=O.11 _1150 ,...3211 1-2.12 .-0.16 1=5.10 1=0.04 1=1.25 '=2.92 ••••.02 ..0.30 •••31O.S w=4017
1'>0.1 P>O.OS I'>O.OS 1'>0.1 P>O.OS I'<O.OS 1'>0.1 I'>O.OS 1'>0.05 P<O.I 1'>0.1 1'<1).001 P>il.l 1'>0.1 P<O.OI 1'<1).001 P>O.I P<O.OOI 1'<1).001

20. _Im ,..,SSI6 ..-6391 _3614 _ss W"95O _3m w= 3130 .-7446 _1454 _1347 ..-321 _2685 w=149.S _2556 ,..33n w-2111 w-543.5 _18111 ~17433
I'>O.OS 1'<1).001 P<n.OOI P<O.I I'<I).OS P<O.OOI 1'>0.05 I'>O.OS I'>O.OS P<O.OOI I'>O.OS 1'<1).001 P>O.OS P>O.05 »<U.OOI 1'<1).001 P>O.05 P<O.OOI P>il.t 1'<1).001

21. ..-4464 _156 _SIOS _S231 w=3101 ..-4009 _5034 _3052 ..-6493 746913 _271 _3771 ..-4611 w-402O ..-4613 _930 w=S95.S w-S9S.5 _liS woll\31
1'<1).001 1'<1).001 1'<1).001 1'>0.05 P<O.OOI P<O.OOI 1'<1).001 1'>0.01 1'>0.02 P>O.05 I'>O.OS 1'<1).001 1'<1).001 1'>0.05 P<O.OOI P<Il.OOI P<O.OOI 1'<1).001 P>il.OS P<O.OOI

Table 6a. Statistical significance of differences between the studied populations. Shell diameter -M.
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rabie 7. Statistical silZJ1ificance of differenees between the studied IX pulauons. Umbilicus major diameter -P.
I. 2 3. 4. j. 6. 7. .. 9. 10. II. 12. 13. 14. is, 16. 17. I'. 19. 20. 217.-

1"'2117

_2160 ••• :z.oo '-0.23 •• 1.52 1-'4,27 •• 2.64 •• \.0] - _921 t-1.19 ,-2." '-\.00 1"0.19 _]29 •••. 11 t<O.54 -u 1"0.015 _141S6 ••• 5613

"'2
~.ool 1'>0.05 1'>0.1 P>O.I 1'<0.001 1'<0.02 1'>0.1 1'<0.001 I'>O.OS P<U.I P<U.OI 1'>0.1 P>O.I 1'<0.001 1'<0.001 1'>0.1 Ml.001 !<>O.I P<Il.ool P<U.001

'r,'.tt w-2171 W"236O ,..,2266 1"'2139 ••• 2299 W"2246 ..-3497 _37S1 w-1679 ••• 1556 _liSI w-1372 ..-2346 ••••3497 ••••20S4 _2D6 ••••1571 .••••2156 -I'<O.OS P<U.001 P<U.001 P>O.OS P<U.001 1'>0.05 I'>O.OS I'>O.OS P<Il.OOI P<Il.ool 1'>0.05 P<U.02 I'>O.OS P<Il.OS 1'>0.05 1'>0.01 P<Il.OOI !<>O.OI P<U.001 I'>O.OS
3. 1"0.60 _2195 .;;;.:'.' ••• 2653 ••••2542 ••• 2101 W"2S02 -2410 .-3227 .••••3m .-214. •..•1". _2405 ....1104 _2212 _3227 - _2717 ••••1956 ..-2470 ..-2119

1'>0.1 P<Il.OOI I'>O.OS P<ll.OS P<U.OOI P<U.001 1'>0.05 ?<O.OOI I'>O.OS ~.001 P<U.OOI !<>O.OS !<>O.OS P<U.001 P<U.OOI 1'>0.05 P<ll.001 !<>O.OS P<U.001 P<ll.ool
4. ..-133. w-2351 _174)

r _131l

t-1.91 •• 16.29 ,-3.11 ..1.42 .-=102'" ..-SI9I 1"l.42 ,-3.29 ta1.4. "".07 ..-4651 t=S.U t"O.1l _74 ..0.1' ••••1- ..-
1'>0.05 P<U.OOI I'>O.OS Ml.1 P<U.001 P<U.OO2 1'>0.1 P<U.001 I'>O.OS P<U.02 P<ll.002 !<>O.I P>O.I P<U.001 MI.ool 1'>0.1 P<U.OOI P>O.I MI.OOI 1_.001

j. t-1~71 -2246 •• 2.22 1)}!7: 1-16.62 ,-I.U 1"0.61 ••. 10163 _919 pl.7] ,-249 ..0.71 •• 1.10 ...-....••S39 .-132 t-o.92 - t-1.43 ".14171 _5929
1'>0.1 !<>O.OS MI.OS P<U.OS 1'<0.001 1'>0.1 1'>0.1 P<U.001 I'>O.OS MI.ool P<D.02 1'>0.1 !<>O.I P<U.OOI P<ll.OS 1'>0.1 P<Il.ool !<>O.I P<Il.ool I'>O.OS

6. _303 w-2139 ••••21. W"'1609I w-292.S !i···.i;; t-1I.l1 ,-17.79 _5931 .-1394 •••. 30 .-16.17 ł"151.01 pl.l7 _2 ,027.56 &-14.42 _2.5 •• 1137 _132S4 w-S610
P<ll.ool MI.ool P<ll.001 P<U.OOI 1'<0.001 •P<ll.ool P<ll.001 P<ll.001 MI.OOI P<ll.ool MI.OOI P<Il.OO P<U.OOI P<ll.001 1'<0.001 P<U.001 P<ll.001 P<ll.ool P<ll,001

7. t-3.0S .-2137 •• 4.65 vr-126O 1-1.75 ..-210 '-L" .-10210 _959 t-4.6I t-o.49 1"101 t-1.16 ••••••592 1"0.94 ro2.01 ••••••74.5 •• 2" _15029 _ms
P<ll.01 I'>O.OS P<ll.ool P<ll,001 P<U.I P<U,001 P<ll.1 P<ll,001 P<Il.OOI 1'<0.001 1'>0.1 P<U.02 P<ll.l I'>O.OS 1'>0.1 P.O,OS P<U.OOI MI.Ol P<U.OOI 1'>0.03

ł. r-O.41 _22,s) •• 1.24 w=1311 1"0.97 W"2J1 1-2.94 ..·.;Xi!;( •••~IOOS51 .•••••920 ,-3.43 ,-2.13 ,=0.01 <=0.79 .•••••229 t-),41 •• 0.41 ••••••51.5 ..0,91 W""14722 _SiSJ
1'>0.01 P<ll.OS 1'>0.1 1'>0.05 P>O,I 1'<0.001 1'<0.01 P<ll,ool I'>O,OS MI.OO2 1'<0,05 P>O.I P>O.I 1'<0,001 1'<0.002 1'>0.1 1'<0.001 P>O.I MI,OOI 1'<0.001

9. _)716 _3131 _4)OJ .-24504 .-3164 •••])2 w-1S43
••• )767 m:~i~:~:~:;;~:~1(~{::.- ••••••• 2 •••• 253 _I ~767S wz767 _3142 _ _ ..-1211 _12677 _12261

I'<O.OS P<ll.ool P<U.OI 1'>0..05 1'<0.001 1'<0,001 P<U.OOI P<XUIJI •P<Il.OOI P<O.OOI P<U,001 P<ll.OS P>O.OS 1'>0.05 P<ll.001 1'<0.001 P<ll.001 1'<0.001 1'<0.001
lO. ...- ..-4005 _SS06 W""'2421 .•••••,51 _292 - ...-.łn5 1PS36) ~~~ .••••]996 -.00 w-3I59 w-46OS _59 _m ..-5423 .-4127 _799 ""'11

1'>0.05 MI.OOI P>O,I 1'>0.05 MI.OOI 1'<0,001 1'<0.001 I'<O.OS 1'>0.05 P<ll.001 P>O,OS 1'>0.05 P<Il,OOI P<ll.001 I'>O.OS P<Il.ool !<>O,OS 1'<0.001 P<ll.001
11. 1-2.13 w-1619 t-2.51 ••••1113 t-2.4S w-302.' •• 5.15 t-3.13 w-3S07 .••••092 'f 'ii'.··' t •••. 73 c-l.·n '-1.47 ..-3442 ,,',97 1-116 .•••••71 1-223 w-lt99S ••••••,65

1'<0.01 P<ll.001 1'<0,02 1'<0.001 1'<0.05 1'<0.001 P<ll,001 1'<0.01 P<ll.OS P<Il.OOI 11'<0001 P<Il,OOI P>O.I P<Il.ool P<ll.001 1'<0,01 P<Il,OS MI.OS 1'<0.001 P<Il.OOI
12. •• 3.99 ..-1430 •• H2 _.5 t-3.70 -276 •• 1.21 1-3.95 ..-2934 _3694 '-5,1) ,-2.21 •• 1.99 _33)9 ..0.21 1-2,01 ••••312 t-2.61 ••• 12116 _563

1'<0,001 MI.ool 1'<0.001 1'<0001 1'<0.001 1'<0,001 1'>0.1 P<ll,001 P<ll.001 1'<0.001 1'<0.001 P<O.OS P<Il,1 P<Il.OOI 1'>0.1 I'<O.OS 1'<0.001 P<ll.OS MI.OOI 1'>0.1
13. 1"0.64 .-2134 ,-1.67 _1272 1"0.92 ••• 216 ta3.00 t-O.22 .-3547 .•••••52.5 1-3.36 •••. 04 Itl:f;;;1 1"076 _314 pllO 1-0.35 ..-411.5 ..0.95 F'14297 _5611

1'>0.1 P<O,OS P>O.I I'>O.OS P>O.I P<ll.001 1'<0,01 1'>0.1 P<ll.001 P<U.OOI 1'<0,002 1'<0.001
111'<0001

1'<0001 P>O,I MI.OOI P>O.I P<U.OOI 1'<0.001
14. .-o.)() .-1143 '-0.61 ••••Us .-0.45 _271 •• 1.61 I"O.OS _2996 _3779 1"111 t-23S '-006 ,..,2964 '-1.33 .-o.n _390.5 ..0.1' .-11064 ..-419)

1'>0.1 1'>0.05 1'>0.1 I'>O.OS 1'>0.1 P<U.OOI 1'>0.1 P>O.I P>O.05 P>O.OS 1'<0.05 P<ll.OS 1'>01 P<IlOOI I'<OOS 1'>0.1 P<Il.ool P>O.I 1'<0.001 1'<0.001
rs. .-164 _2662 r-S.06 _1391 1-3.04 .••••216 ,-1.16 t-2.S3 W""3637 - 1"4,97 \-2.53 ,-2,64

t-I 16 Uz;n~i_t~ri~~_II _149 __-'lSM ••••3321 ••• 5796 _6211
P<ll.02 P<ll,001 1'<0,001 1'<0.001 1'<0.01 1'<0.001 1'>0.1 I'<Om 1'<0,001 P<ll.001 P<Il,OOI 1'<0.02 P<IlOl !<>Ol

6
P<IlOOI P<ll001 1'<0.001 I'>O.OS

16. ..-9717 ..-36.56 .-lIl1 _1140 .••••10094 ••••214 w-976 w-10146 w-414S •••••5302 ••••• 456 ••••7939 - .-7623 w=-1l4l6 •• ]27 .•••••93' •• 3.62 .••••20737 _1236
1'<0.001 I'>O,OS 1'<0.001 1'<0.001 P<Il.OOI 1'<0.001 P>O.OS 1'<0.001 1'<0,001 1'<0.001 MI,OOI 1'>0.05 1'<0.001 P>O.OS 1'>005 1'<0002 1'<0001 P<IlOOI 1'<0.001 P>O.OS

17. _1110 _1922 .••••1631 w= 1167 .•••1251
__ 216

w-11I6 ..-1263 w-3394 ••••••135 ...-929 _730 .••••1156 ..-619.5 _1456 W"92S4 •••••••• 1"055 ••••13697 _5411
P>O.OS 1'>0,05 1'<0.05 1'<0.05 1'<0.1 1'<0.001 1'>0.05 1'>0.05 1'<0.001 P<U.OOI 1'<0,001 P<ll.001 P>O.03 P>O.OS P>OOS 1'>0 OS

li
P<Il.ool 1'<0,001

II. _552 ••• 2199 _15 1P1543 _551 ..-281 •• Sil _554 •••••• 119 w= 5177 _SlI ..-361 - •.•m •.•.•565 w-97S4 w-12n _13611 .-1716
MI,OOI 1'<0.001 1'<0.001 1'<0.001 P<Il.OOI 1'<0.001 P<ll.001 1'<0.001 1'<0.001 P<Il.OOI P>O.OS P<ll.001 1'<0.001 P<Il.ool P<ll 001 MI 001 1'<0001 P<ll001 1'<0.001 1'<0.001

19. '-0.10 _1500 ,-I.S7 - t-UM ••••276 t-2.10 t=O.'" •• :J01O _311S •• 3.21 t-3.09 ..0.32 1"0.24 t=1 SI _1075 w-T7IS _391 _.5 _519
1'>0,1 I'>O.OS 1'>0.1 I'>O.OS 1'>0.1 P<Il.OOI I'<O.OS 1'>0.1 P<U.001 P<Il.OS MI.OS P<ll.01 1'>0.1 1'>0.1 1'>0 I I'<OOS I'>OOS P<U001 P<ll.001 1'<0.001

20. _14213 _25901 ••••7540 orlUJ .•••14905 .••••276 .-15071 ....14~ w=3211 - _2001 w-11960 ••.••1•• 59 _1072 _17964 ••. 1$20 .-1421 .-411 ••••1139 ;?i\;r;i _11356
1'<0.001 P<Il.OOI 1'<0.001 1'<0.001 Ml.001 MI.OOI P<ll.001 1'<0.001 P<ll.001 1'<0.001 MI.OOI I'>O.OS 1'<0,001 P<ll.001 P<ll.ool MI.OOI P<ll.001 P<Il.ool Ml.001 1'<0.001

21. .••••5602 w-2956 w-706S •••••Isn W"'51S1 wc2.1I wc5673 _5901 .-3935 _5049 _767 w-43IS ••• 5647 .•••••159 w-6759 ..-2322 _1665 _517 ..-4451 w-19232
1'<0.001 P>O.OS 1'<0.001 P<O.OOI I'>O.OS 1'<0.001 I'>O.OS 1'<0.001 1'<0.001 1'<0.001 1'<0.001 P<ll.OS P<Il.ool I'>O.OS I'>O.OS 1'>0,05 I'>O.OS 1'<0.001 P>O,OS MI.OOI

rabie 7a. Statistical significanee of differenees between the studied populations. Umbilicus minor diameter -PM.
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Table 8. Statistical significance of differences between the studied nopulations, Height/breadth ratio -HlL.
21l. I 2. I 3. I 4. I 3. I 6. I 7. I 8. I 9. I 10. I 11. I 12. I 13. I 14. I 13. 16. 17. 18. 19. 20.

I.
1

,,"13S 11'"224 1,,"3.D 1-791.S "-0.99 "-1.00 ',,"3.72 ,~2.66 ''"2.31· u r.;o.ó9 ',"1.12 '''''' . '1"1.30 , 1-3.99 '1"3.36 11"1.07 ''''1.16 11"6·96 11-6.10
P<O.os P<O.os P<O.OI I'>O.OS 1'>0.1 1'><11 P<O.OI P<O.OI P<O.02 11'><1.1 P>O.I 1'><1.1 1'><1.1 P<O.ool P<O.OO2_!'?O.I P<O.I P<O.ool P<O.ool

2. p.l..' 11"2.29 1.-3.29 I w-IOSI I t-U)!) I t-l.02 I t-3.12 1 t=21. 11"2.62 I t-<).70 I t-1.15 11"0 I pl.].4. I t••••.ll I t-3.43 I to-l.09 1•• 1.11 I t-7.l$! I t-7.0l
1'><1.1 P<O.OS P<O.OI P<O.ool 1'><1.1 1'><1.1 P<O.ool 1'<0.01 P<O.02 1'><1.1 1'><1.1 1'>0.1 1'>0.1 P<O.ool 1'<0.002 P>O.I 1'<0.1 1'<0.001 1'<0.001

3. 1"0 I t-l.3<t. 11"'1.11 1_1323 I r-J.06 I r-ł.OI I ta7.0l I t-6.l6 11"4·56 I t=2.16 11*1.24 I PO.3] 11-1 ..50 I t=l.Soł I t=1.14 1 t-U7 11-0 1 t=4.91 I t-4.76
P>O.I P>O.I 1'>0.1 P<O.ool 1'>0.1 1'><1.1 P<O.ool 1'<0.00. 1'<0.001 P<O.OS P>O.I P>O.I 1'>0.1 P>O.I 1'><1.1 P>O.' 1'>0.1 P<O.ool 1'<0.00.
_1402 1••• 712 1_1141 1_1011 11-1.02 1121.04 11"6·31 I t=S.7t I tą ..•3 I t-2.12 I t""1.11 I pl.ll I t-1.39 11"'1.43 I t-l.l1 I t=Ll I 11-0 Ilz4.51 1•••. 39
P<OOO' I'>O.OS P<O.oo. P<O.ool 1'>0.1 1'><1.1 1'<0.01 1'<0.001 P<O.OOI 1'<0.05 1'><1.1 1'>0.1 1'>0.1 1'><1.' P>O.' P>O.I 1'>0.1 P<O.oo. P<O.ool

4.

3. w-1711 1_2092 I_ms I w=1~ 1>-\:;::\:</::ł ..-1142 I t=1.9I I t""Z.OI I t=7.03 11"6·D I 1=5.03 I t'"'2.73 1 t""2.14 I t-l.39 1"'2.SD 1'00 11"0 1•••2.04 11-0·90 II"2.S9 11'"2S4
P>O.os P<O.os P>O.os P>O.os········ P<O.OO' P<O.' P<O.05 P<O.ool P<O.OOI P<O.oo. P<O.OI P<O.os P>O.I P<O.Ol 1'><1.1 1'>0.1 P<O.os 1'>0.1 P<O.Ol P<O.Ol

6. ..-904 1_1136 1-t:IU l_SI 1-12.S0 1//((I-IIS9 1_7 1_1124 1_1217 1_3 I w-607.5 I w-I92.S 1- 1-1492 1_2606 1..-912 l_m Iw-m 1••••3299 1.-2163
P<Oool P<O.ool P<O.OO. P<O.OO. 1'<0.00' «.. . ...:. P<O.ool P<O.ool 1'><1.05 I'>O.OS I'>O.OS P>O.OS P<O.ool I'><I.OS P<O.ool 1'<0.001 1'<0.001 P<O.ool P<O.ool P<O.ool P<O.ool

7. ec 11"1.31 11"0 1_1817 1•••••= 1-1D3 1"0 1'-4·4S 1,"3.S3 1"'3.26 1'~I.34 1'-0 1'-1.74 1·-0 1,"2.3S I t-2.0S 11"0 11"0·17 1•••. 17 1•••. 79
P>O.I 1'><1.1 P>O.I 1'><1.05 P>O.OS P<O.ool P>O.I P<O.ool P<O.OOI P<O.OO2 1'><1.1 1'><1.1 1'<0.1 P>O.I P<O.OS P<O.OS P>O.I P>O.I P<O.ool P<O.ool

8. 1-0 ~1.19 PO w-lS6S w-l9SS w-Ion t::() I:,:<')})::):'/ ~.S3 Ip3.60 ta3.29 t="L3S 1;;0() 1-0.63 t-o t-2.<$O t-201 PO r-o.... t-oł.9I 1-4.19
1'>0.1 P>O.I P>O.I I'><I.OS I'>O.OS P<O.ool 1'>0.1 I.O-:<··.··IBP<O.OOI P<O.OOI P<O.OO2 P>O.. P>O.I 1'>0.1 1'>0.1 P<O.OS P<O.05 1'>0.1 1'>0.1 P<O.ool P<O.ool

19. w-3671 wc414' .-.390 wc2S41 F'3045 ••.•••17,56 w-4319 W""39111 ::{] t-1.70 t-o t-1..7 t-5.21 •..0.63 ł'"'6.s6 t-IO.lO .-7.90 ••••.92 t-S.lS •• I•. ~ .-1 • .10
P<O.OI P>O.OS P<O.OS P<O.o, I'><I.OS 1'<0.001 I'>O.OS 1'><1.05::'1 Ml 1'><1.1 1'><1.1 P<n.001 1'>0.1 P<O.ool P<O.ool P<O.ool P<O.ool P<O.ool P<O.ool P<O.ool

10. .-3 .•7 t-1.67 p3.Ił w= 2121 w-3373 ...-1961 t-J.24 .-2.67 wc5975 I{{::::/:'::::/'::,t-o.oa t--O.75 t-4.2' t-2.03 r--S.60 t=9.1ł .=7.12 1-2.95 t-4.32 t-U.16 .-1 •. 31
P<O.ool 1'>0.1 P<O.OI P<O.ool P<O.OS P<O.ool P<O.OS P<OOI P>O.OS n.· ..·}·:: 1'>0.1 P>O.I P<O.ool P<O.OS P<O.ool P<O.ool P<O.OO' P<O.OI P<O.ool P<O.OOI P<O.ool

11. w-351.S •••• 57 •••509.5 w-1065 ..-1319 W"'S6O w=494.S ••.• 1I _32321.•••••41 <:?:~:::\><: pl.2S pl.17 t=ol.n t-3.r7 t-S.'I t-5.32 p3 .•3 t-l.90 •••.02 .-7.93
I'>O.OS P>O.os 1'><I.0s P>O.OS 1'>0.05 P<O.ool I'>O.OS I'><I.OS P>O.OS P>O.OS ~ P>O.I P<O.I P>O.I P<O.ool P<O.ool P<O.ool P<O.OO2 P<O.ool P<O.ool P<O.ool

12 I t-=2.36 1.-3 .• 7 I t=2.23 I w-l049 1..-1311 1_16 1'"2.21 I t=2.06 I -=31 •• I pS.U 1--21S.s I t-O.53 It-1.49 I t-3.01 1·-2·13 It-1.39 IPl." 1•••. 51 I t-4.S5
P<O.os P<O.ool P<O.OS 1'><1.05 1'>0.05 P<O.OS P<O.OS P<O.OS P<O.ool P<O.ool P<O.05 P<O.I 1'>0.1 P<O.OI P<O.OI 1'>0.1 ]><0.1 P<O.ool P<O.ool

13. 1-0 '-1.32 t-O w-1.99 w-1'19 w-947 t-o ~ w-319oł p3.OS w-394 1'"'2.21 e-2.35 t-o t'"O.96 t-IS.02 f"OS.16
1'>0.1 P>O.I 1'><1.1 I'><I.OS P>O.OS P<O.ool 1'>0.1 1'><1.1 P>O.OS P<O.O' I'>O.OS P<O.OS I'<O.OS 1'>0.1 1'>0.1 P<O.ool P<O.ool

14. t-o t-O.7S.-o W"'92 • .s w-1236 w-439..5 t-o t=O w-3030 t-1.57 wa1l1.5 t-1.4 ...0.97 .-0.66 1-1.22 t-3.SO r-3.•1
P>O.I P>O.I P>O.I I'><I.OS P>O.OS P<O.ool P>O.I 1'><1.1 I'><I.OS P>O.I I'>O.OS 1'><1.1 P>O.I P>O.I 1'>0.1 P<O.ool P<O.ool

U. t=O .-1.61 t::oO ..-2210 'w= 2620 _1593 t-o ,-O w-4791 &-4.34 .-627 t-2.SI t-2.71 t=O t-1.(16 t-1.21 '.."7.12
1'><1.1 P<O.I P>O.I I'><I.OS I'>O.OS P<O.OO' P>O.. P>O.I P<O.Ol P<O.ool P>O.OS P<O.Ol 1'<0.01 P>O.I 1'>0.1 P<O.ool P<O.ool

16. .-1.79 ••3.44 t-1.59 .-2210 •••••3141 .....n.e.] t-1.67 t-1.36 w-5217 P6.n \lF76Ui t=1.31 t-o t-2.64 •• 1.01 1-4.34 t-4.1l
P<O.I P<O.ool 1'><1.1 P>O.OS 1'>0.05 P<O.ool 1'>0.1 P>O.I P<O.ool P<O.DOI P<O.05 1'><1.1 P>O.I P<O.Ol P>O.I P<O.ool P<O.ool

17. l,al.31 I'"2SS ~1.22 _1226 _1567 _16.5 ,"1.26 .-1.11 _3391 •••. 31 _271.S r= 1.01 1-1.21 ,-0.73 ",1.47 1"0 [-:..ci.: ..·..-:::> •••2.D •••. 96 ,"3.00 1"2.93
P>O.I P<O.02 1'><1.1 I'><I.OS P>O.OS P<O.OI 1'>0.1 P>O.I P<O.ool P<O.oo. I'>O.OS 1'><1.1 1'><1.1 1'>0.1 1'>0.1 1'><1.1 1'>0.1 P<O.OI P<O.OI

IS. "-0.91 1-1.94 1=0.94 _USD •••••1S06 ..-675.S •••. 96 t-o.19 _3371 '=3.12 W"257 ,o().17 '-0.94 •••. 61 '-1.04 ••• t-o I·{} ...?··:·' 1-0.92 ,"HI 1"3.39 I
1'>0.1 P<O.I 1'><1.1 I'><I.OS P>O.OS P<O.OS 1'>0.1 P>O.I P<O.ool 1'<0.01 I'>O.OS P>O.I 1'><1.1 P>O.I 1'>0.1 P>O.I 1'>0.1 P<O.ool P<O.ool
PO 1'"'1.03 t-o -=1046 r:J369 w=SSI t=O t"'O .-3191 ••2.25 ~.S tat.14 t--O t-o PO pU. t-O.9I 1-0.12 {\7?:i:;?} ••3.34 t-3.29
P>O.I P>O.I P>O.I I'><I.OS 1'>0.05 P<O.ool P>O.I 1'><1.1 I'>O.OS P<O.OS P>O.OS 1'<0.1 1'><1.1 1'>0.1 1'>0.1 1'><1.1 P>O.I P>O.I."olUiY·::o--:· P<O.OO2 P<O.OO2

19.

20. 1"0 I 1-1.72 11"0 1_3430 1_3911 1,,"2762 1'-0 1'-0 1..-6333 1••• ·S2 1_1026 1'<2.62 11"0 I'" I 1-0 1,"2.39 1 •.•1.49 1'"1.05 11-0 PK}·I'""
1'><1.1 P<O.I 1'><1.1 1'><1.05 I'>O.OS P<O.ool 1'>0.1 1'><1.1 P<O.ool P<O.ool 1'>0.05 P<O.Ol 1'><1.1 P>O.I 1'>0.1 P<O.Ol P>O.I P>O.I 1'>0.1 .. .

21. 1-3.33 ' •••. 12 ',"3.01 '_1964 1_2412 1_1609 1'-3.13 11'"261 I w=4405 1•••. 09 1_519 1'-0 1 t=2.96 1•.•!.S5 1 •..•. 08 1·-2·11 11-1.42 11=1.03 11"2.21 11"4·241!!;j:;iil
1'<0.002 P<O.ool P<O.OI P<O.OS P<O.ool P<O.O. P<O.OI P<O.Ol P<O.ool P<O.ool P<O.Ol 1'><1.1 P<O.OI P>O.I P<O.OOI P<O.OS P>O.I 1'>0.1 P<O.05 P<O.ool .••.../.. •.

Table 8a. Statistical significance of differences between the studied populations. Relative height ofbody whorl-HNH.

CZl::c
trl

b
<~
~
~
~
Z
CZl
O::::
trl
'"C
O

~

~
CZl

~
~g:;:
;S
~
b:h.

-.J
00
Vl



Table 9. Statistical siznifi d.' PM/Pf diffi h Umbili d'b died__._. _ __. • _.••_._.._ . __ .. _ .popUlanons. _ __._ _. . .. _ . ..- .. -__ .
t. 2. 3. 4. S. 6. 7. •. 9. 10. 11. 12. \3. 14. rs, 16. 17. 11. 19. lO. 21

1. ,..t . :,(:":':: ::. w:10411 w==1741 w-1344 ..-1314 ••• 37 •.• 1282 _1424 .-2216 •••••166S ~ w-793 ,.-1302 111-760 w-l221 •••.2602 w-1001 _10'l9 w-I19.S ..-2124 .-21'73
I ...••·;·••·•••••• · !'>O.OS !'>O.OS !'>O.OS !'>O.OS P<Xl.001 P<O.OS !'>O.OS !'>O.OS P<O.OOI MI.OS P<C.OOI !'>O.OS MI.OS P<C.OS I'>O.OS P<C.OS P<C.OS !'>O.OS MI.OOI I'>O.OS2.=;~===================3. ...1619 _2119 , •. ; .•• t-O t-O.6I ••••1296 "",lSI6,~ t-O.I2 •• 2.51 pl.46 •••. 75 t-O.66 t=~6I ..-4193 '-1.91 ••3.9S _U22 ~IO ••••UM7 ••0.90
I'>O.OS P<C.OOI',··;. 1'>0.1 1'>0.1 P~.OOI P<O.OOI !'>O.I 1'>0.1 MI.02 P>O.I P<Xl.001 1'>0.1 MI.02 I'>O.OS P<Xl.1 P<C.OOI P<C.OOI !'<n01 P<O.OOI 1'>0.1

4. '-J.71 _1115 ••••1540 .••••.••••••..'~.SI r9JH ••• 2766,~ '~.66 ••2.04 •• Ul •••. 06 t-O.S7 •• 2.29 _3643 •• 1.4S •• 3.22 r97S ••2.50 _um.-o,70
P<C.OOI P<Xl.001 MI.OOI 1.···.< 1'>01 P<O.OOI P<O.OOI !'>O.I 1'>0.1 P<O.OS 1'>01 P<Xl.001 1'>01 P<O.OS P>O.OS P>O.I P<C.OI I'>O.OS MI.Ol P<O.OOI 1'>0.1

S. ;;;~~ ~~S ;;;: ~~~\ii~: = ;.;:;s: ;:;.\i~ ~I;I ~III ~%I ~.I ~711 ;;:: ~~ ~~ ;: ::!~~~;6~.1
6. c-17.j.6 _1093 ••.•1S40 .-21.91 .,-Ion .--1030 ..-996.5 •••• 651 •••.•19'1S w-S16.S ..-$42: •.• 196 •••• 21.5 __ 1615 ..-2210 ..-7)1 ..-676 .-497 •.•lU. _1732

P<C.OOI _.001 _001 P<D.OOI P<Xl.001 P>O.OS P<D.OOI P<D.OOI P<O.OOI P<O.OOI I'>O.OS MUlOl I'>O.OS P<C.OOI P<Xl.OOI l'>O.o.s P<D.OS 1'>0.05 P>O.OS P<C.OOI
7. t-S.Ił ••••2:1·0 .-2lS9 1-1.13 •••.1916 t-21.75 ~;.::~'.:.: w-2I94 w-4)()7 •••••9S1 ••••2016 _1131 .-noa •.•.1701 •••••m •• '164 welln _llSO _lIll w-4II2 ••••• )1

P<C.OOI I'>O.OS MI.OOI P<Xl.l P<Xl.001 P~OOI ....•. ;•. P<Xl.OOI P<C.OOI P<Xl.OOI P"l.OOI P<ll.OS P<COOI I'>O.OS P<Xl.OOI P<C.OOI l'>O.o.s 1'>0.05 _os P<O.OS P<Xl.OOI

l. ~I~I = ;;;~:::I ~.~ ~~I ::!;~'··c.;';:;~ ~~S ~Ji ~C~)J ':,oS1
7 ::!~;g: ;:;.\i~s ~~ ~.:s ~~ ~.~~ ~~

9. ,-o w-3~96 w-3145 t-4.l6 w-3225 1-19.97 '-'.62 t •••. )7 !::):/::'f'::S r-lo7I .-0.91 t-S.SS t-1.31 1-1.42 ..,5019 t-2.99 P'4.U .-1697 1-3.41 .-11141 1-1.17
1'>0.1 P<C.OOI I'>O.OS P<Xl.001 P<O.OOI P<Xl.001 MI.OOI P<Xl.001 ..•..• { ••, P<ll.1 P>O.J P<C.OOI 1'>0.1 P<C.OO2 P>O.OS P<Xl.01 P<Xl.001 P<C.OOI MI.OO2 MI.OOI P<C.I

10. ' •••.37 _2940 w-2132 t-o w-2!5S9 1-16.11 t-1.99 t-o '-5.17",,,,:::::"<:::. ,-o P'.6I t-2.IQ t-4.9S ,,'SQ7 c-S.lI 1-6,13 ••••2061 1-4.65 _19977 ,-4.01
P<Xl.001 I'>O.M P<C.OOI 1'>0.1 I'>O.OS P~.OOI _.1 1'>0.1 P<Xl.001 ••.... P>O.I P<Xl.001 P<ll.01 P<ll.001 P>O.OS P<Xl.001 P<C.OOI MI.OOI P<Xl.OOI P<O.OOI P<Xl.001

11. '-1.70 _1612 _2122 '-5.21 _1366 '-1<.51 '-6.44 '-S.31 •• 1.11 •• S.99 "". "<: •••. SS 1"1.10 '-3.16 _3097 •• 2.$1 ••3.17 _2 1"3.31 ••• 11176 '-2.03
P<Xl.1 P<Xl.001 P<O.OS P<C.OOI P<O.OOI P<Xl.OOI ~.001 P<Xl.001 P<C.I P<O.OOI •••...••.•.••;.• P<Xl.001 P<Xl.l _.001 P>O.OS !'<n02 P<C.OOI P<C.OOI P<C.OO2 MI.OOI P<C.OS

12. '-1.56 _I'4S .-2011 r-l.SJ ..-)604 r-16.31 '-2.96 t-1.62 t-1.6I ,-I.n t-2.91 :',/,:::,:::\:::'{ r-s.ss 1"'1.79 w=lfi62 t-J.as r-ł.JS .-$(M Pl.O] .-11213 t-4,~
1'>0.1 P<Xl.OS P>O.OS P>O.I P>O.OS P<Xl.OOI P<ll.01 1'>0.1 P<Xl.1 MI.I P<Xl.01 ... .•..••.., P<Xl.OOI _.1 P<ll.001 P<Xl.001 P<Xl.001 MI.OOI !'>O.I P>O.OS P<Xl.OOI

13. ~S~I ~~4 =1 ~I ~: ~~~ ~~ ~I ~:I ~.I ~0~11 ;';:;~)L ~~S ~l4: ~~S ~~ ~~.~ ~~ ;;':::2 ::.1
H. t-UI ••• 1317 .-1111 ,-o .-1231 c-IO.13 1-0.19 t-O '-1.16 1-0 .-2.61 c-O.l9 po() <::.':0...<'\ ••• 2619 '-I.SI \-0.61 w-446 1-0-'1 ..-10176 t-'l.19

M.I P>O.OS I'>O.OS 1'>0.1 !'>O.OS P<O.OOI P>O.I 1'>0.1 P<C.I P>O.I P<Xl.01 1'>0.1 1'>0.1 •.•••••.••••.}••••...•' P<Xl.OOI 1'>0.1 P>O.I 1'>0.05 1'>0.1 P>O.OS P<C.OS
.,. p7,OJ .-149r15 .-2231 pl.otZ ••• 2129 1-31.61 ,-o t-l.SI t-I,se c-J.l2 '''.44 t-l.69 t-111 PO.9S :::::.:-._::.::'::::_:::::-:~•• SlOS .-29lO w-1939 w-2710 .-4107 .-&152

P<C.OOI I'>O.OS P<Xl.001 P<Xl.02 P<Xl.001 P<O.OOI 1'>0.1 P<D.02 P<C.OOI P<O.OO2 MI.OOI P<C.OOI P<ll.o5 1'>0.1 •••••..•.••"". P<Xl.OOI MI.OOI P<O.OOI _.001 ~.001 P<Xl.OI
16. '''.SI _14 ••••3611 t-O _3469 1"27.10 '-2.M t-O 1"3.41 t-O ,-6.1S 1"1.10 t-O ..o ").39 !.: , •••.•••, •..'; 1"2.13 "",2167 •• 1.12 W"2Il1S •• 1.16

Ml.OOI 1'>0.05 P<ll.001 1'>0.1 P>O.OS P<Xl.001 P<O.OS 1'>0.1 P<Xl.OOI P>O.I P<O.OOI P<C.I 1'>0.1 1'>0.1 P<Xl.OOI \.A.·'·','·C; •. P<C.OI P<C.OOI P<C.I MI.OOI 1'>0.1
17. .-3J' _19IS w-22'S l~ wo=l'16 '-11,4) pl,SI 1-0 ,-1.45 pO ,•.•.$l t-1.4O t-o t-O t-1.90 t-o f.:::::: ..)(:.:"':" .-671.5 1-0 _llłO'7 t-l.5I

P<Xl.01 P>O.OS I'>O.OS 1'>0.1 I'>O.OS Ml.OOI P>O.I 1'>0.1 P<C.OOI 1'>0.1 P<O.OOI 1'>0.1 1'>0.1 1'>0.1 !'<nI 1'>0.1 '."J,"' ..,.'.,,; I'>O.OS 1'>0.1 P>O.OS P<Xl.OOI
IB. ~760S w-204O __2421 ..-3S1 •.•.1179 w-)51 .-6)6.6 •••.•.S6S ..-1227 ....-15" ...-6I)C __ 54l.S W"'"601S .-42)5 •••S54 .-1076 w-621.S ';t'>.;?···.':...:;' ••• SOI.! _1764 .-1730

I'>O.OS _.001 I'>O.OS P<O.OOI P<Xl.001 P<ll.001 MI.OOI P<C.OOI !'>O.QS P<Xl.OOI I'>O.OS I'>O.OS P<C.OOI P>O.OS P<Xl.001 P<Xl.OOI P<Xl.OS;;·., .••.-....... I'>O.OS P>O.OS I'>O.OS
19. '-I.SS _ISl2 _1179 •• U7 _1407 '-16.27 ••29S '-1.61 •• 1.67 I"US ,-2.~ t-O •• U3 1"0.17 ").66 '-1.79 1"1.40 ..-477.Si)··':";'·'··' _11142 •• 2.)7

1'>0.1 P>O.OS P>O.OS P>O.I P>O.OS P<Xl.001 MI Ol 1'>0.1 P<Xl.1 P<ll.1 P<ll.01 P>O.I 1'>0.1 P>O.I MI.OOI !'<nI 1'>0.1 P>O.OS .05 P<C.OS
lO •• 14.31 ..-2081 _177S ,-9.93 _1901 ,-40.93 1"6.4S •• 10.6S •• 17.74 •• 14.0l '-IS.07 1"9.37 1"9.3S .-3.13 1"12.71 •• 1$.32 '07.73 ..-410.5 1"9.29 ,•..,••; .•.,••:••.•.._II6IJ

. P<C.OOI P<Xl.OOI P<C.OOI P<Xl.001 I'>O.OS P<Xl.001 P<ll.001 P<tl.OOI P<Xl.001 P<O.OOI 1 M).001 P<O.OOI !'<nOOl P<Xl.001 P<Xl.OOI P<Xl.001 P<Xl.001 P<Xl.001 P<Xl.OOI ·t·).,.....},;-P<C.OOI
21. t-lO.96 ••••2013 ..,..1911 .-6.77 .-1140 t-3.c.1l 1a4.00 t-7.17 t-12.9I PI.... t-12.0 t-1.0I t-6.44 122.'3 &-6.70 1-9.39 pS.46 w-.ł69 t-7.03 1-3.54 ~::::?::::::\;:::::::f

P<C.OOI P<O.OOI P<ll.001 P<O.OOI P<O.OOI P~.OOI P<ll.001 P<C.OOI P<Xl.001 P<Xl.001 P<ll.001 P<C.OOI P<Xl001 P<O.OI MI.OOI P<Xl.OOI P<C.OOI P<Xl.001 P<Xl.001 _.001 l·}·.> •••· •.••••

Table 9a. Statistical significance of differences between the studied populations. Umbilicus major diameter to shell diameter -PIM.
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Table 10. Statisticał siznifncance or cmerences oetween me stumec otnnanons. wnon numocr -L;).
I. 2. 3. 4. ,. 6. 7. •• !I. 10. II. 12. 13. 14. ". 16. 17. II. 19. 20. 21

I. .-Il26 •••••1621 ..-1251 I:::: 1~~92
,..ul3 rl323 w:zllll ~7 _s.s w=100s _1225 _153 w-1629 ••••2229 _H17 _1207 .-II? .-17S1 _2143

P>O.OS !'>C.OS 1'>0.05 001 !'>C.OS P>O.OS 1'>0.05 P>O.os !'>C.OS P>O.OS P>O.OS 1'<0.05 !'>C.02 P<Il.OS P>O.OS I'>O.OS P>O.05 1'<0.0111 I'>O.OS

2. ..·..•........i w-2S11 1~7S ••• 1154 r-Im """,2<43& ..-2163 w=2163 w=3279 .-1576 ••• 1609 ...".1971 •.••1411 ..=2430 ..-3409 .-1914 .-1941 _1415 •• 2501 .-3374

!'>C.OS .OS I'<ó.OS P<Il.OOI !'>C.05 P>O.05 P>O.OS P>O.Ol 1'<0.001 P>O.Ol P>O.lOS P<O.OOI P>O.OS 1'>0.05 !'>C.05 1'<ó.00 !'>C.OS P<Il.OOI I'>O.OS

3. I, ....... ••••2497 ••• 2272 .-2445 _2S77 _l602 _3291 _3729 _2063 ...2014 ..-2426 _1902 ••••2791 _3777 ..-2361 •.• 23.51 ..-1931 1::,7122 I::,~I
1'>0.05 1'<0.001 P<Il.OOI !'>C.OS 1'>0.05 1'>0.05 !'>C.OS !'>C.OS !'>C.Ol !'>C.10l 1'<0.02 P<Il.ooI P<Il.ooI I'>O.OS Ml.Ol !'>C.OS .001 Ol

4. ...:tt. 1::!216 w-ł4łł ••.••11SO ..-1541 w=lOS4 W"2367 ••• 11li ..-1129 ...-1191 .-1014 ••• 1660 ••••2324 ••• 1360 w-1·ł\O .-1032 .-UIl _2
••••I P<u.ool !'>C.Ol 1'>0.05 1'>O.0l 1'>0.05 !'>C.02 !'>C.OS 1'>0.05 1'<0.001 Ml.OOI Ml.ooI I'>O.OS 1'<0.01 P>O.OS 1'<0.001 1'>0.05

,. •••• •••••1911 .,..2627 .•...:zm •••• 3169 _3592 .•• 1.561 .••••1669 .....2113 w-1314 _2196 """105 ..-2011 .-1963 _1496 _3401 •• 3709

1'<0.001 1'<0.001 Ml.OOI P<Il.OOI P<Il.OOI Ml.ooI I'>O.OS Ml.OOI 1'<0.001 I'>O.OS !'>C.OS Ml.OOI MI.OOI 1'<0.001 Ml.OOI Ml.OOI

6. . w= S17 _5Ol _77 ••• 711 _II .•••••30 """73 _371 ....sIO _726 .-.166 •• 53) _364 - .-I2S

1'<0.001 P<O.OOI P<O.OOI P<O.OOI P>O.OS Ml.OOI Ml.OOI P>O.OS 1'<0.001 Ml.OOI Ml.OOI 1'>O.0l Ml.OOI 1'<0.001 P<O.ool

7. •....•.•··0 ..-2542 _3271 .-3106 _1964 .-1993 ..-2360 _1796 .-2715 _103 w-2296 ,...2352 .-1139 _2S46 .-3119

I'>O/K I'>O.OS I'>O.OS Ml.Ol P>O.OS I'>O.OS Ml.ooI P<Il.OOI Ml.OOI I'>O.OS M).01 !'>C.OS 1'<0.001 I'>O.OS

I. r····· •• 2250 .-2579 .-1273 _1210 ..-US3 .-1145 ..-lll2 ..-2515 _1S14 _1566 .-1161 ..-1129 •• 2661

P>O.OS I'>O.OS Ml.OS !'>C.Ol I'>O.OS M).001 P<OOOI 1'<0.001 !'>C.OS M).OS P>O.OS Ml.OOI I'>O.OS

9. ." .... _llI .-3536 -- _160
1=;: I::~- ..-4053 _104 .-337. _5045 ~

1'>O.0l I'<O.OS 1'>O.0l P>6.M . 1'>0.05 1'>0.05 Ml.OOI P>OOS Ml.OOI 1'>0.05

10.

i,···.····.··.
_296 _32S _n ~J ...,~

1=
_790 .•••••111 _101 w-S411 _709l

P>O.05 I'>O.OS 1'>0 OS 1'<0.01 MUIOI I'>O.OS 1'<0.05 !'>C.05 1'<0.001 I'>O.OS

II. I{i .-2"2 _292 ..-200 ••••350 •• 535 r214.S .-319.5 .-196.5 .-31".5 •• S7ł.$

P>O.os Ml.OS P>O.05 Ml.OOI P<O.OOI I'>O.OS 1'>0.05 P>O.05 M).001 1'>0.05

12. .......• , ..-659.S _394 ....••. .-13S4 _24.5 ..-621 _29 ..-971 _Im

1'>0.05 P>O.OS I'>O.OS I'>O.OS 1'>0.05 P>O.OS 1'>0.05 1'<0.001 P>O.05

13.

I· ••. •.··•••••·••.•••••·••. •••

1;:'19 _1612 _2291 ••. 1270 ••••1309 ..-9l2 _1570 •• 2330
.001 P<O.os P<O.Ol I'>O.OS M).01 1'>0.05 1'<0.001 1'>0.05

14. 1#"·'······ _124 w-t9<ł.S _UH _144 ..n.s .-IGl.s .-247.S
.001 Ml.OOI 1'<0.02 P>O.OS P<O.05 1'<0.001 P<O.OI

I~.
I·••·••.•••••.•••••••·•••U

W"67JS •.•••3921 .-3911 _3161 _S283 -I'>O.OS P<O.OI M).001 Ml.OS M).001 P<O.OOI

16. 1.<.;••·••<·•••••··•1~7
W"92S9 _1022 _11062

__ 13311

Ml.OOI 1'>0.05 1'<0.001 Ml.OOI

17. p;:C; _1011 ..-769.5 .-=133<4 w=1942
Ml.OS P>O.05 MI.OOI I'>O.OS

18. .··i w-413.s _7.S _1151
Ml.05 MI.OOI P<Il.os

19. + lii _71.5 ..nI
i 1'<0.001 I'>O.OS

20.
,., "FlO155

P<O.OOI

21.

I····.·.··.···.·.iji
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Table Ił. List ofch hich diffi . . alł ·.fi ,fth died I .tIv betw :h_______ - . -1IV SI~:mL_ __ _ _

l. 3. •. s, 6. 7. I. 9. 10. II. Il. 13. 14. ts, 16. 17. 11. 19. 20. li
I. P,PM. lł,HA. II,W.J, H.L.W. II,W_S.P. 1I,SJłA. H.L.W.s. L.S.M, H.L.W. L.PM. H.L.W.s. H.L.s.HA L.M.LS. H.P,PM. L.S.M.P. H.L.S,M H.L.W.S. II,W.S. II,W.s. H.L.W,s,

PIM HIL MJłA. HA.IM.. IIA,PM. P,PM. MJłA. HA.P. S.M./łA, HIL. M.HA.P. PIM PM1' PM1'. Pt.IJM.. lWł.1. M.HA.P. IIA.PMI pJW. M.HA.P.
PIM,H.1.. PIM.LS PIMJW PM1'. PM.PIM PM. HlL.PIM PM1' PMJIMł PIM.w. PIM.w. PM.? PM.PMI p PM.HIL. PM.HIL.
lłMI 1ł.PMIP_ PIM lłMI JłMI. PM.? LS LS PIM.W P PM1'. lWI!.

LS PMIP P!MU PIM
110tS~~~~~~~~~~~~~~~~~~~

RPM.HIL.~HA.IM..~ ~~~~~~LS ~HIL~~AA~~
PIM M,/łA. IWH. IWH. w. PMIP. P,PM. PM1'. ,!IM/. PM.M p 1WIł.P. PM.PIM. ~ H.ł.,IW

WIM LS~:.. PIM ~ LS PM.? ~.S. łoI,l.S ~~ H.PIM

1 ?~~~~~~~~~~~~~~~~~~~

(
:t:<;; MJłA. S.P.PIM. P,PM. PM1'. PIM S.M.P. MJ!,t., ~ M.HA.P. PIM MiI'.LS M.HA.P. M.HA.P. ~ M.HA.P. W .M.HA.P M.HA.P.

PIM. LS HlL.PIM PIM IIA,PM. PIMJłA PIM l'M,II.t.Ił PM.PIM PM.PIM PM.? PM.PMI .PM.HIL PM.HIL.
'. "': lłMI ~'LS HIL. IH,PMIP MI. .LS.LS P.LS .PMIP. lWI!.

"'" PM1'.L lłMI PM1' PIM PIM
•. . .••••..••. ~ H.L.W.s. H.L.w'p. H.L.I!A, II,w,KA lł,HA. H.HA.P. H.L.w,s. II.S.M, PM1'.LS H.L.w. II.L.w. H,W.ł. H.L.w.s, lł.PMIP L.w.s.P. 1I,s,

~

IIA,PM. M.HA.P. MJłA. M .HIL.P. HIL. PM.HIL. M.HA.P. AA 5,MJłA. S.M.I!A, PM. M.HA.P. PM.HIL. HA.P.PM
PIM.LS ~ PM.PMIP HAllI IWA, LS PM.HIL. P,PM. P,PM. PM.? PM.PIM. !'NN. H.ł.,IW

IWH. PM1' PMIP LS LS PM.?.LS LS H~-+ +-__-+~ ~~~r.PM1'~~LS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~y~~~~~~~~~~~~~~~~~.':.j P,PM. W.PMIP. LS P,PM. PM.HIL. ~ M.HA.P. LS ~ M.P.PM PM.?.LS M.HA.P. LS .KA.P.P MJłA.

•

•~... HlL.PIM. PIM HA.IM.. HM/, PIM.LS PM.HIL. P,IR, PM.HIL. ~ HlL.PIM
HM/, PIM.LS PM1'. PMIP. PMn'. PIM.LS MiI'.M.L LS,IIMI
PM1'.LS LS IWH PIM S

6. •••••.•.••••:...."\: II,W.s. H.L.w,s. H.L.M.H H.L.w.S II,W,M L.W.M.P. H.L.W,s. II.L.W. H.HA.P. II.L.M.P H.L.W.s. H.L.w.S. II,w.S. II,L,W.S H.L.W.J,
..••.•.•..:: HA.P.PM M.HA.P. A.P. .M.HA.P HA.P. PM.PIM. M,IIA,P. M,IIA,P. PM.HIL. IIA,PM. M.HA.P. M,IIA,P. M.HA.P. .M.HA.P M.HA.P.

.•.. 'c',:'} PIM,H.1.. PM.IW PM.PIM.,PM.PI PM.PIM IWH.LS. PM.IWH PM.PIM. HM!. IWH.P PM.HIL. PM.IW PM.HIL. W.IW PM.IW

..:.::.,..1". IWH.LS II.M. IWH.P M,IWII HM!. S .PMIPW HAllI PłoW. MiI',ł/IL HM/, 1ł.PMIP. PIM. H.HIL.PI H.HIL.PI':C,., ~:!W~~· PM1' L.PIM.LS LS:IM.LS. PIM.LS HlL.PIM ~ M.LS :f"'"
~ ~W~~~~~~M.LS~~~~~~~

PMn' MJ!,t., PM.HIL. HlL.PIM MJłA. PM1' .M.HA. MJłA. M,IIA,P. PIM.W IIA,PM. MJłA.
\'.. PM1'. HM!. .PMIP. HAllI PM1'. HlL.PoM PM.PIM. P,IR, HlL.PIM.0>/ ~IM. PM1'.W LS P<M.PMIP LS~. LS ~~ =

1-.~.-I---1I---+---+---+---+=... ~II,W.PJł L.M. PM.HIL. H.L.W. LS L,W.s. II.L.w. HIL. H.L.w,s. PM1' II,W,s'p II,W,s.L.
A.PM. PM.HIL. PIM.LS HA.P,PM. M.HA.P S.M.HA. PMn' M,IIA,P. W,PM. 1łA,P.PM
HlL.PIM HM!. lIMł W'p1 P,PM. PM.PIM. PłoWW ,M,PIM

PM1' PM1',M M.LS HIL.LS LS L.PIM.L .JWH.M
••.••.••..•••• S HA

9. I .., •.•' ••:/:' H.L.W. P.PM,LS II.L.W.s, II,w.S.P. W.PMIP. L.W.S. L.S.M.P II,W. H.L.W,s, II,W.PM II.L.W,s II,W,s.P.
I:'; .,.••.M,IIA,P. ~ IIA,PM. HA.P.LS M,PM. ~ HA.P. M.HA.P..PJł/L. HA.PM. HA.PM.
1'< . ....,y"; PIM 'p,!IM/. HlL.PIM. HM/, IMJW PM.HIL. Pt.IJM.. PM1'. P,!IM/. Ił!L.PIM.')j .•...•.'.... PM1' PM1' HlL.PIM H.PMIP PIM. IWH.P AA HlL.PoM HM/,M

.LS lWI!. MiI'.LS .PMIP.
PM.? LS
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10. .... L.P.PM. H,L,W.S, L.M.PM. HIL. H,L,W,s H,L,W, !U.M.P H,L,W,s. L.PM. H,L,W, II.W.s,
PIM MJłA,PM HIL. PM/P,l.S PM.M. S.łoUIA. loUłIL. 1IUfA.P, HIL. S.łoUIA. IIAJ',PU

,P,HMI. lIMł. HA,H.ł., P.PM. lIMł. PM.IW lIMł. P.PM. Kt.!'1M.
PM/P PMIP PMIP.P, Jt1. PMIP II.PMIP, PMIP M,JW lIMł.
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area except the Carpathians (RIEDEL1988); in the Sudetes it reaches 800 m a.s.l.
(WIKTORand WIKTOR1968). It inhabits a variety of habitats of varying humidity,
from dry meadows and anthropogenic habitats to forest edges. There are no data on
the area occupied by populations of the species, but in a mosaic, fragmented habitat
populations are probably smaJl and to a large degree isolated.

MATERIAL AND METHODS

Twenty one populations from various localities in Poland were examined (fig. I ).
The material, comprising 1490 shells, is deposited in the foJlowing collections:
Museum of Natural History, Wrocław University, Museum and Institute of Zoology,
Polish Academy of Sciences, Warsaw, and Department of General Zoology,
A. Mickiewicz University, Poznań.

The following measurements were taken: sheJl height, sheJl breadth, body whorl
height, aperture height, aperture breadth, shell diameter, umbilicus major diameter,
umbilicus minor diameter. In order to characterize shell proportions the foJlowing
coefficients were used: al height/breadth ratio (HIL), bl relative height of body
whorl, i.e. ratio of the body whorl height to the shell height (HAIH); ci umbilicus
relative diameter, i.e. ratio of umbilicus major diameter to shell diameter (p1M); dl
ratio of umbilicus major to its minor diameter (PM/P). The degree of "hairiness" of
the shell was estimated according to the three-degree scale: O - no hairs, 1 - hairs
partly damaged, 3 - hairs complete. Whorls were counted according to EHRMANN'S
(1933) method.

For each parameter and each population arithmetic mean, standard deviation
(SD), variability coefficient (V) and variability range were calculated, considering
juvenile and adult sheJls separately, and aJl sheJls jointly (tabs.1-3). The data were
statisticaJly analysed with respect to the significance of differences between populations
(Student t-test and Mann- Whitney test). For parameters suspected of allometric
growth Pearson correlation coefficient (r) and regression equation parameters were
calculated.

RESULTS

Almost each of the studied populations differs statisticaJly significantly from the
remaining populations in at least one character. Most populations differ in sheJl size
(tab s 4-7) and proportions (tabs 8-9), and in the number of whorls (tab. IO). Charac-
ters showing statistically significant inter-population differences are summarized in
table II. Some pairs of populations differ in aJl or nearly aJl the parameters exam-
ined, e.g. those from Muszkowice, Parzynów and Błądziszki. Likewise, populations
from Chełm and Staw differ from the remaining ones in such characters as shell
height, body whorl height or height/breadth ratio.

The least variable characters are: aperture height and breadth, relative height of
body whorl andumbilicus relative diameter.
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The simi1arity dendrogram (fig. 2), based on mean va1ues of all the studied
characters, confirms the resu1ts presented in tab1e 12. Popu1ations from Muszkowice,
Parzynów and Błądziszki distinctly depart from the remaining ones. Shells from the
first two popu1ations differ most of all in higher values of shell height and breadth
(mean values of these characters for specimens from Muszkowice and Parzynów
amount to 5.1 and 7.6 mm, and 5.2 and 8.1 mm, respectively). Their height/breadth
ratio and relative height of body whorl are also higher. Besides, shells from
Muszkowice are characterized by ca. twice narrower umbilicus, while those from
Błądziszki are smaller than the shells from the remaining populations (height,
breadth and diameter). Figs 3-8 represent shells of specimens from those popu1ations,
and a representative of a "typical" popu1ation.

None of the studied characters is corre1ated with latitude; some are correlated
with longitude (tab. 12). This pertains to shell height, body whorl height and aperture
breadth. Shell proportions, expressed as height/breadth ratio, change depending on
longitude - the more eastwards the loca1ity is situated, the more flat the shell (fig.9).

Table 12. Shell parameters corre1ated with longitude

parameter
shell height
body whorl height
aperture breadth
height/breadth ratio

equation
y=56.197-0.562x
y=44.882-0.431 x
y=42.740-0.386x
y=0.732-0.005x

r
-0.0495
-0.4402
-0.4684
-0.6117

df
19
19
19
19

P
0.023
0.045
0.030
0.003

Analysis of the way of growth of T. hispida, consisting in calculating corre1ation
between the number of whorls and the coefficients, describing shell propotions
indicates, that the growth of juvenile snails is allometric only in some populations
(Błądziszki, Muszkowice, Oława, Gliwice, Węgierki), whereas in others it is isomet-
ric. The results are summarized in tab1e 13. Figure 10 represents changes in the
height/breadth ratio, depending on the number of whorls, in one of such populations.
In some popu1ations the re1ative height of body whorl is corre1ated with the number
of whorls (fig. 11); the same is true of the umbilicus re1ative diameter (fig. 12).

Table 13. Allometric growth ofvarious shells parameters, depending on the number of
whorls

popu1ation parameter equation r df P

Błądziszki h/b r. y=0.427+0.036x 0.306 62 0.014
Gliwice h/b r. y=0.498+0.021 x 0.237 138 0.005
Muszkowice h/b r. y=0.215+0.092x 0.522 37 0.001
Oława h/b r. y=0.539+0.018x 0.178 187 0.014
Węgierki h/b r. y=0.403+0.049x 0.357 84 0.001
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population parameter equation r df P

Chełm u.r.d. y=O.004+0. 048x 0.503 26 0.006
Gliwice u.r.d. y=0.033+O.034x 0.540 138 0.001
Gołdap2 u.r.d. y=0.040+O.036x 0.330 38 0.037
Jarocin2 u.r.d. y=0.065+O.034x 0.543 94 0.001
Rąbczyn u.r.d. y=-0.098+O.066x 0.757 17 0.001
Staw u.r.d. y=0.144+0.021 x 0.252 60 0.05
Błądziszki r.h.b.w. y=I.035-0.484x -0.331 62 0.007
Chyby r.h.b.w. y= 1.092-0.056x -0.540 16 0.021
Jarocin I r.h.b.w. y=1.016-0.040x -0.439 44 0.002
Jarocin2 r.h.b.w. y=1.038-0.047x -0.463 94 0.001
Oława r.h.b.w. y=0.933-0.023x -0.229 187 0.001
Parzynów r.h.b.w. y=1.075-0.056x -0.644 22 0.001
Poznań r.h.b.w. y=1.l22-0.061 x -0.624 II 0.02
Rąbczyn r.h.b.w. y=1.201-0.076x -0.508 17 0.026
Staw r.h.b.w. y=I.064-0.046x -0.428 60 0.001
Stęszew r.h.b.w. y=I.063-0.049x -0.648 53 0.001
Węgierki r.h.b.w. y=I.142-0.068x -0.500 84 0.001

hlb r.-heightlbreadth ratio, u.r.d.-umbilicus relative diameter, r.h.b.w-relative height
of body whorl

When analysing the degree of "hairiness", it can be seen that they hairs are lost
with age. Shells of three populations were divided in three age classes, and the
percentage of "hairy" shells was as follws:
Staw: juevnile - 100%, subadult - 72.1%, adult - 47.7%
Oława: juvenile - 93.1 %, subadult - 69%, adult - 14.3%
Gliwice: juvenile - 80%, subadult - 63.8%, adult - 11.1%.

DISCUSSION

FORCART(1965) pointed out the difficulties involved in identification of a group
of closely related species of the subgenus Trichia s. str.: T. hispida (L.), T. concinna
(JEFFREYS),T. plebeia (DRAPARNAUD),T. suberecta (CLESSIN),T. striolata (HARTMANN)
and T. caelata (STUDER).RIEDEL(1988) listed 7 species of Trichia from Poland, two of
which belong to that group. Of these, T. plebeia has few localities in the Sudetes
(RIEDEL1988), and distinguishing it from T. hispida is not very difficult (FORCART
1965). T. concinna, whose occurrence in Poland is doubtful (RIEDEL1988) and the
shell variability range poorly studied, was listed by FORCART(1965) from two
localities near Warsaw and Bydgoszcz. According to that author it differs from
T. hispida in a more flattened shell with wider umblicus and twice shorter penial
flagellum. SHIELYKO(1978) presented a description and figure of the reproductive
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system of T. concinna, based on 7 examined specimens from two populations in the
former Czechoslovakia. Both the description and figure correspond to the eharaeters of
T. hispida, but the shell aecording to that author is flattened, and the umblicus wideo

A wide distribution of T. hispida and the faet that the speeies inhabits a variety of
habitats, suggest a possibility of eonsiderable individual and inter-population vari-
ability. Sueh a variation of the shell size and proportions was aetually observed (ef.
tabs 1-3). This may result partly from the degree of isolation of partieular populations.
There were no systematie studies on the areas oeeupied by snail populations; on the
other hand T. hispida, though eommon, oeeurs very loeally (own, unpublished
observations). No doubt some of the observed differenees between popualtions may
have eeologieal reasons (direet effeet of habitat faetors), but the habitat data are too
ineomplete to eorrelate them with shell variation.

Snails from some of the studied populations have f1attened shells with a broad
umbilieus (Gołdap I, Gołdap2, Staw, Chełm, Poznań) whieh might eorrespond to the
deseription of T. concinna given by FORCART(1965) and SHILEYKO(1978). The first
four of these populations, in whieh the eharaeetrs mentioned were the stron gest
expressed, eome from the eastem fringes of Poland - an area situated outside the
distribution range of T. concinna (FORCART1965). All the anatomieally examined
speeimens from sueh populations (a total of 35 speeimens from 2 populations) had
penes provided with long flagella. With respeet to other eharaeters of the reprodue-
tive system they did not depart from the snails whieh in their shell morphology
eorresponded to the deseription of T. hispida. On the other hand, the shell variability
range in T. concinna is unknown. FORCART(1965) did not list the number of
speeimens at his disposal, but in his shell deseription he did not eonsider any
variation.

Shells of T. hispida from some loealities are strongly flattened, thus resembling
those of T. concinna. The strueture of the reproduetive system of the speeimens
deseribed by SHILEYKO(1978) as T. concinna did not depart from sueh a strueture in
T. hispida, and the speeimens disseeted by that author eame from an area where both
speeies are likely to oeeur (FORCART1965). These faets indieate that SHILEYKO(1978)
eould aetually deal with speeimens of T. hispida of strongly f1attened shells. The
problem of diagnostie eharaeters, variability and distribution borders of both those
speeies requires a more detailed study.

Shell eharaeters in T. hispida that display the lowest inter- and intrapopulation
variability are: aperture height and breadth, realtive height of body whorl, and
umbilieus realtive diameter (ef. tabs 5, 8a, 9a). The shell shape is rather eonstant,
exeept for the three populations whieh distinetly depart from the "typical" pattem
(ef. figs 3-8). Considering the shell variability in T. hispida on the one hand, and its
similarity to T. concinna on the other (FORCARTJ. 965), it appears that at least until
shell variability in T. concinna is studied in detail, the only eharaeter enabling the
identifieation of both those speeies will be the strueture of their male genitalia.

None of the studied eharaeters is eorrelated with latitude. The correlatien ofshell
proportions with longitude indieates a geographie trend. A similar dependenee was
found by PAUL(1975) for populations of Columella edentula from the British Isles;
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however, he found no correlation with any habitat factor. The only factor that
changes gradually with longitude in Poland is an eastwards increasing aridisation
(STARKEL1991). The problem requires further studies, which would include populations
from the entire distribution area.

AlIometric growth was previously studied only in a few species, and only those
in which juvenile shelIs distinctly differ in their proportions from the adults. Growth
regression equations were calculated for three species of Columella (POKRYSZKO
1987) and for Carychium tridentatum (BULMAN1990). ShelI proportions in juvenile
and adult T. hispida do not differ in any obvious manner, but in some populations
they actually change with growth (cf. tab. 13 and figs 10-12). The most often found
dependence in the studied populations was a negative correaltion between the
relative height of body whorl and the number of whorls. At the same time it was the
strongest correlation (the highest values of Pearson's coefficient, cf. tab.l3). Such a
change in the shell proportions with growth means that in adult shells the spire is
more elevated, compared with specimens from populations displaying an isometric
growth. It was observed in 11 of the studied populations (Błądziszki, Chyby,
Jarocin I, Jarocin2, Oława, Parzynów, Poznań, Rąbczyn. Staw, Stęszew and Węgierki).
Nine of them come from the western part of Poland. Such a change in shell
proportions is compatible with the above presented negative correlation between the
longitude and the heightlberadth ratio (cf. fig.9). At the same time I found no
correlation between the longitude and the number of whorls; the mean whorl number
in the eastern and western populations is very similar. On this basis it could be
conjectured that the higher values of the heightlbreadth ratio (more elevated spire),
observed in the adult shells from western populations, result from their allometric
growth.

Variation in the shell "hairiness" was studied in three of the populations. It is
known that the hairs are progressively lost with age (e.g. URBAŃSKI1957, FORCART
1965), but systematic studies on the problem are lacking. The three populations
studied in this respect differ considerably. In two of them (Oława, Gliwice) almost alI
the adult specimens, a considerable proportion of subadults and a part of juveniles
were devoid of hairs. In the third one (Staw) nearly 50% adults and alI the juveniles
were hairy. This indicates that besides the age, the degree of "hairiness" depends also
on some other factor(s).
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