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MORPHOMETRIC STUDY OF THE UPPER PANNONIAN
GASTROPOD
MELANOPSIS BOUEI STURI FUCHS

A FELSO-PANNONIAI MELANOPSIS STURI FUCHS
BIOMETRIAI VIZSGALATANAK KOVETKEZTETESEI

Makadi Mariann
ABSTRACT

The small Melanopsis species, including Melanopsis boueu sturi, were
common in the Upper Pannonian, and they displayed varied shell
morphology. Independently from the quickly changing paleoenvironment,
morphometric study of this species revealed its ontogenetic development, as
reflected in shell size and ornamentation.

At the time of the deposition of the Pannonian sediments, i.e. 5.5 to 1.8
million years before present, the Bakony hills formed an island in the
Pannonian lake system. The area of this study comprises the southeastern
foreland of the Bakony hills, between Balatonf6 and Csoér. Here the Tihany
Formation, belonging to the so-called ,,Congeria balatonica beds”, is
exposed. Its layers were deposited under varying conditions, mainly in
shallower water, sometimes in paludal environment. Therefore, the area
displays diversified sedimentological and petrological features. The small
forms of Melanopsis, however, were found in layers representing four types
of paleoenvironments:

1.) 65% of the specimens came from huminitic silt (lime mud), deposited in
a several-metre deep, marsh-like environment, during subsidence of the
area. Oligohaline, freswater, and terrestrial species of molluscs can be
equally found in these lavers.

2.) 12% of the specimens was also found in huminitic lime mud (silt),
deposited during uplift of the area. These layers also contain mixed
molluscs fauna.
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3.) 8% of the total specimens came from fine mud, deposited in an
oligohaline, deeper water environment of moderate wave energy.

4.) Rest of the material (15%) was yielded by sandy, silty clay, deposited in
oligohaline, even deeper water environment of low energy.

Small species of Melanopsis were found in outcrops and cores of the
following localities: Balatonfizfé (Gyartelep, Janos-hegy, Papvasar-hegy),
Varpalota (Kalvaria-domb, Kikeri-to, Béantapuszta), and Csor. A highly
varied species, Melanopsis bouei sturi FUCHS, made up 40% of the
material. Morphometric study of this species involved 720 specimens. The
most characteristic parameters of its shell (measurable and observable) are
listed in Table 1.

A.) Height

Height of the shell is between 0.65 and 1.80 cm, with a mean of 1.10. The
standard deviation is high (1.15). The highest values of standard deviation
and height belong to the 1st environment (marsh formed during subsidence).
Specimens from the 2nd environment (marsh formed during uplift) are the
smallest with a mean of 1.07, and with a relatively high standard deviation
(0.70-1.35; 0.65). Height data maintain bimodal distribution curves in all
four environments.

B.) Width

Shell width is between 0.30 and 0.80 cm with a mean of 0.54 (0.50 standard
deviation). Similarly to shell height, the highest standard deviation belongs
to the 1st environment (0.30-0.80; 0.50), and specimens of the 2nd enviro-
ment are the less wide ones (mean width: 0.48 cm). Width data maintain
bimodal distribution curves in all four environments. However, the first
peak of the curve, belonging to lower width values, is much more
pronounced in each case than the second peak.

C.) Height/width ratio
The Height/width ratio is between 1.5 and 2.8 with a mean of 2.11 and

standard deviation of 1.5. Distribution of standard deviation among the
environments is the same as in case of height and width values.
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The slimmest specimens came from the 2 nd environment (mean: 2.28),
while specimens from the 4th environment are the squattest (mean: 2.05).
All distribution curves are bimodal, but location of the two peaks and the
distance between them is varied (Fig.4).

D.) Whorls

Number of whorls vary between 5 and 7 (mean: 6.63). Highest whorls
belong to specimens from the 3rd environment, while lowest ones to the
shells of the 2nd environment.

E.) Ornamentation

The shells of Melanopsis bouei sturi display varied morphological and
colour ornamentation. Upon the ornamentation features, they can be
grouped into 13 types:

no pigmentation, typical morphology (30.6 %);
orange speckles, typical morphology (11.7 %);
axial orange stripes, typical morphology (1.6 %);
axial orange zig-zag stripes, typical morphology (1.0 %);
no pigmentation, only last two whorls ornamented (2.5 %);
orange speckles, only last two whorls ornamented (5.4 %);
no pigmentation, last whorls with spines (17.5 %);
orange speckles, last whorls with spines (11.7 %);
9: no pigmentation, last whorls ribbed (7.8 %);
10: orange speckles, last whorls ribbed (3.8 %);
11: no pigmentation, last whorl smooth (4.6 %);
12: orange speckles, last whorl smooth (1.7 %);
13: axial orange stripes, alst whorl smooth (0.1 %).

el A - o

The morphological ornamentation is typical in 44.9% of the specimens. The
others either lack ornamentation (groups 11 to 13). or have different
sculpture: spine-like nodes (groups 7 and 8), or axial ribs (groups 9 and 10).
Some specimens display sculptural ornamentation only in the last two
whorls (groups 5 and 6); it can be interpreted as result of either irregular
growth or erosion.

It is noteworthy that specimens with typical sculpture are missing from the
4th environment, while they are abundant in the 1st one (more than 95%).
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To indicate degree of sculptural ornamentation, an ornamentation idex (Ip)
was calculated as product of number of ornamentational elements in the last
two whorls and their heights. Heights of ornamentational elements was
determined in a 5-degree scale (0.05; 1.0; 1.5; 2.0).

The two domains, where the ornamentation index is 10 to 15 and 15 to 20,
are characteristically distinet from the rest of the material. This pheno-
menon have two reasons. First, these two domains include 38.5% of the
total specimens (Ip=10 to 15: 15.75%; Ip=15 to 20: 22.75%), while ratio of
the other domains is significantly lower. Second, domains where Ip 10 and
those where Ip 20 equally include specimens with increasing height and
width (Table 3). That is, both height and vidth have two peaks: the main one
in domain Ip 30, and the secondary one in Ip=0 to 5. It is in accordance with
the bimodal distribution curves of shell height and vidth, discussed above.

As it was shown by the distribution curves, no relation can be established
between height/width ratio and Ip.

Correlation between shell size and the paleoenvironments reveals that the
bimodal distribution curves of shell height and width can not be an indicator
of sexual dimorphism.

37% of the studied Melanopsis bouei sturi specimens are pigmented. Colour
of pigmentation is always orange, but is pattern can be different. The most
common pattern consists of irregularly distributed, though axially oriented,
speckles (92%). These speckles are ordered into regular axial stripes in
some specimens (groups 3 and 13), while others have axial zig-zag striped
pattern (group 4).

In the Ist and 3rd paleoenvironments all these kinds of pigmentational
patterns occur, while in the 4th environment only speckled specimens can
be found (Table 4).

Analysing the relations between ornamentation and size, it turns out that the
highest (1.16 cm mean) and widest (0.59 cm mean) specimens belong to
group 10. If we separate the pigmented and non-pigmented groups, we find
that size (both height and width) increases in the following order: groups 11,
1, 7, 9 in non-pigmented (Table 5), and groups 12, 13, 2, 3, 4, 8, 10 in
pigmented specimens (Table 6, Fig. 5).
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Apart from pigmentation, there is a spectacular relation between shell size
and morphological ornamentation. The last whorl is not, or hardly, orna-
mented in the smallest specimens (groups 11 to 13), while shells, having
measures close to the mean, display typical sculpture (groups 1 to 4). As
shell size increases, the ornamentation becomes more and more pronounced;
spines (groups 7 and 8), then, in the largest specimens, axial ribs appear
(groups 9 and 10). This trend is well reflected by the ornamentation index
Ip (Table 7).

How can we interpret these data?

Since these features show no relation to the quality of the embedding rocks,
1.e. the paleoenvironment, they probably represent ontogenetic develop-
ment. The age of the individuals show correlation with shell size, number
of whorls, and, due to increasing carbonate secretion, the morphological
ornamentation 15 more and more developed.

Colour ornamentation shows a different picture. Ratio of pigmented speci-
mens is low in paludal, shallow-water environments, while it is above 80%
under deeper water conditions. Therefore, different colour patterns should
be interpreted separately.

The speckled specimens constitute the following ontogenetic line: group 12,
2, 8, 10. As the axially striped colour pattern is concerned, a trend from
group 13 to 3 (and, perhaps, to 4) can be recognized. It seems that
appearance of orange spots between the axial stripes leads to the formation
of zig-zag stripes; but the sample, supporting this assumption, is rather
small.
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Table 1.:

shell size of Melanopsis bouel sturi FUCHS in the Vdrpalota and Balatonffizf§ outcrops

- (MAKADI M., 1991)

Paleocenvironments
1% 2. 3. k.

F v mean F v mean F v mean F v mean
height (em) 1,200 ¢ A7 19 1,060 n08: | 4,07 [« 545 it an i As LB 4,08 02
width (cm) 0,54 0,5 0,55 |0,47 0,48 0,48 0,53 0,5 0,54 |05 0,53 0,5
neight/width ratio 2,21 2,20 2,20 |2,26 2,29 2,28 | 2,24 2,14 219 |2,11 1,99 2,05
number of whorls 6,89 1 6,69 6,79 || 6,08, 599 6,04 16,95 6,85 6,9 (6,38 6,41 6,40
height of whorls (cm) 01 0T 0T 10T 8gl 0,181150,16 750,18 ¥4 0,16 0,17 -
non pigmented (%) 60,6 68,6 64,6 [52,9 M,8 e62,n| 18,2 12,9 156 | 6,9 10,5 8,7
smooth (%) 10,9 11,9 11,4 | 8,8 - = lias,2 & wlesd e0,5 lineie
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Table 3.:

Relation between ornamentational index (ID} of

Melanopsis bouei sturi and its shell size (MAKADI M,

1992)

Iz 4|0 =5 | 5= 3043015 15 - 20 |20 - 25| 25 = 30| 30<

height 2T 150% I505 L33 1,18 X,%4 1,39
fem/ ;

width 0,56 0,51 6,55 0,50 0,58 0,60 0,62
/em/ 1

2 2. 14 2,06 2. 007 =002
Ty 2,22 2,15 ,19 |
lwidth :

Table 4.: Ratio of the ornamentational groups in the different

(MAKADI M, 1992)

I. non-pigmented specimens (63 %)

palecenvironments of Melanopsis bouei sturi (percent)

ornamentational groups e
1S iLe, b 9.
g 5 g Lo 50,6 11,0 2,4 16,4
g |-2. 1.9 39,9 15,0 3,8 15,2
= o -
S| 3.17,5 31,7 13,2 - 13,1
B | AL ] T - 30,6 25,1 15,9
&
I1. pigmented speciements (37 %)
ornamentational groups 1 ornamentational
12. 2. Bl 10, . oo faa S lEs | 4, | TR
= :
% Bl el 19,4 Qe il P Woo o dags .1 1.6
=42, S SO0 e =B85 - 8 | - 0,6
2l 3.1 = 6:3 1655 o= 5477 - T.4 2,8 1;%
=
r,; 4.1 3,8 - 1558115 8,86 - - - -
@ |
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Table 6.; Relation between size and ornamentation in pigmented specimens
- Melanopsis bouel sturi FUCHS /MAKADI M, 1992/

O height /cp/ . width /en/ j height/width ratio

groups Vpt. Fif2f8 others’| mean | Vpt. Filzf6 others| mean |[-Vpt. Flz2f6 others| mean
2., o TR 1 =S S O W 0 (0911 o UGS ST Y3,y o 05 o 1 | R o e S et B By S0 e W 0 2,82

53 o4 fahzd’ 1 pelliy 17 1logss | gLes o 20l 0 58 a0 2158 w235 2,2%

. o8 1 ikez " e bR T4 . tiosda ) g se eagen it O 64 {oghany LoEaT | 22l 2,23

6. 1,14 o8 oyosr by, 00 11055 0058 e T 0. ARl e Lodt A BB) | 1506 1,91

8, LoAl AlEs |0 I s loldd o gLen aies 0 pesl hvaiagdl 2406 2] 06 245

10. Lreg Wilge ' fyaen (60, 16w i0gaT 8,97 0,600 0:B9 liie 147 2,061,853 2,01

12 T 10 - TLo4T o6 o2 - (o907 I S I 07 O Ve e 6 SR 2,46 2,44

13, 1,10 4 1,08" BacaTht oS - 0442 1 048 |a,00! & 2,52 2,26
mean Lot e 0,53 2,18
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Table 7.: Relation between ornamentational index (Iy)_and orna-

ornamentational groups of Melanopsis bouei sturi
(MAKADI M, 1992)

ornamentational groups
non-pigmented 11, [ i l 7 l 9.

speciemens
I, |3,66 —7,37— 15,36 — 17,96

pigmented 2. 2. ] 8. l 10. 134 3. 4.
specimens | Ip |3,69 — 8,39 —15,62 — 16,97 | 3,72 — 5,93 — 12,91
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Fig.2.

w
<]

Melanopsis bouei sturi FEUCHS

1. paleoenvironmen:

20

= 05 070 075 0.5 085 030 035 1,00 105 L10 115 120 1,25 £30 135 1,40 145 1.D 1,55 1.60 165 170 175 160 cn
0 :
height
=1 2. paleoenvironmer
a T
065 0.7 075 0.60 045 050 05 100 105 110 5 1.0 125 130 135 140 1S 150 155 160 165 170 175 180 o0
i height
il
= 3. paleoenvironment
10
06 070 075 080 0.85 090 0!55 !.‘ao 105 1,10 135 1,20 1,25 130 135 1.0 145 150 1,55 160 !:65 1,70 175 180 cm
-/. height
30 1 :
4. palecenvironment
20 +
R |
30 :

065 Q.70 075 080 045 9.9 09S 100 105 130 1.5 1,20 1.25 130 135 140 145 1.50 w_‘ss 1.60 165 170 175 13%cm
height

42



Fig.3.

Melanopsis bouei sturi FUCHS
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OSSZEFOGLALAS

A felsG-panndniai tiledékképzddés idején a kis-Melanopsis fajok, igy a
Melanopsis bouei sturi is igen gyakori és nagyon véltozékony megjele-
néstek voltak. Az egykori, gyorsan valtozo Gskdrnyezettdl fiiggetleniil a faj
biometriai vizsgalatai alapjan megrajzolhatd a faj feltételezhetd egyedfe;-
16dési vonala.

A fejlédési vonal mind méretbeli tulajdonsagokban, mind a szindiszitett-
segben megmutatkozik.
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