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Some peculiarities in developmental biology of two
forms of the freshwater bivalve Unjo crassus in northern
Germany

By H. Engrr and K, WichHTLER, Hannover!

Witk 7 figures and 1 table in the text

Abstract

The freshwater bivalve Uhnie crassus (Peitcpsson) is threatened wich extinction in
many parts of Germany. In the course of more detailed studies on its ecological require-
ments some regional peculiarities among Unio crassus populations in Northern Ger-
many were observed. These peculiarities not only concern the well known variability in
bodysize and shape of the shells but also the number of released glochidia and dif-
ferences in the preference of host fish.

Introduction

The decline of Unio crassus observed already by Japcxur ( 1952) has become
more rapid in recent years (Wisse 1984). In order to provide more knowledge
for effective protection measurements of the remaining populations at both
the university of Bayreuth {(Dr. Bausr; Hochwarp 1986) and in this depart-
ment (BEDNARCzZUK 1986, Manss 1987, ENGEL in preparation) detailed investiga-
tions of habitat requirements and reproduction biology have been initiated.
Since 1987 the studies in Northern Germany are supported by the World
Wildlife Fund (WWF),

In Northern Germany Unio erassus is represented by the subspecies Unig
crassus crassus (PHiLIPSSON), In some rivers in Schleswig Holstein a large form of
this subspecies has been distinguished as Unio crassus crassus forma maximus
(KopeLt) by Jarcxes 1952 (Fig. 2). It may reach a shell length of up to 80 mm
and its proportions noticably differ from those of the smaller more abundant
normal form of Unio crassus crassus which apart from Schleswig Holstein also
occurs in Lower Saxony (shell length up to 60 mm). Observations on both
forms indicate that they differ not only in size and shape but also in their de.
velopmental biology.

! Author's address: Prof, Dr. Kraus Wicarier und Hrmver Ewcer, Institur fir
Zoologie der Tierirztlichen Hochschule Hannover, Biinteweg 17, 3000 Hannover 71,F.
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Material and methods Ltength of sha

Habitats Y
Population A: The population of Unis crassus crassus forma maximus studied oceurs , TeT

in the river Alster (District Stormarn Schleswig Holstein). The river at this place is

abour 4 to 5m wide and about 30 w0 120cm deep. There are cattle meadows on the bat

banks at both sides. The warer flows at moderate speed {10 cm/sec) through a rich veg-

etation of macrophytes (Kunny 1984). The mussels prefer sites near the banks often !

under bank projections in sandy or clayey sediments. i
Population B: The specimens of the normal Unio crassys crassus were taken from a 9

strall brook in the area of Liichow-Dannenberg 2.5-3 m wide and 50 to 80cm deep and and

a flow velocity of 10 to 12 cm/sec. The banks are lined by either wet meadows or alder

wood with dense nettle bels, The sites where mussels are found sre partly covered by 204

Elodea and Glyceria, The sediment mainly consists of coarse sand and clay with or with-

out thin silt deposits 0.5 16 1.0 em thick. Here again the clams prefer positions near the sod

banks and underneath bank projections. Pt
In both habitars the size and age structure of the populations were recorded. From . 0 den G

100 mussels out of zach population measurements were taken, Age determination was ° oo

carried out o empty shells by counting annual rings (Negus 1966). Gravity in females
was contrelled from april 1o july by carefully opening the shells using a pair of special
tongues. Gravid females were taken to the laboratory to follow up the output of
glochidia. Shed glochidia were counted and pur into contact with known or asswmed
host fish (Braun 1878, WeLLmasw 1939). The infection was controlled over a period of

3G days. c) Size of ¢
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llgfﬁefneﬂt

Resules
a} Size of shells ‘ d) Spectru
The length of shells determined in this study agrees with earlier data The su
{(Grver 1909, 1927, Jarcrer 1952, GLOER et al. 1985, BEDNaRCZUK 1986): both 'ff?rm'-‘
Unio crassus crassus: up to 50 mm ]-’r.r;zngzrfts“ p
Unio crassus crassus forma maximus: up to 77 mm mussels Fig
A comparison of annual growth in both forms is given in Fig. 1. On da
veloped su
The preser
Table 1.

b) Number of glochidia On sor
The number of glochidia released by gravid females is markedly different 20 encyste

in both forms never carn
throphthaln
number of glochidia  length n* . macheilus .
of shell (Salmo trus
Unio crassus crassus 9,500~ 16,500 33-52mm 20 Two di

Unio cr. er. fa. maximus 81,000~ 100,000 70~71 mm 5 developed

n* number of specimens controlled. crassus whe




s maximus studied occurs
The river at this place is
‘& zattle meadows on the
n/sec) through a rich veg:-
ites near the banks often

crussus were taken from a
and 5010 80 cm deep and
wer wet meadows or alder
ind are partly covered by
nd and clay with or with-
prefer positions near the

onxs were recorded, From
- Age determination was
1966). Gravity in females
dls using a pair of special
ollow up the output of
with known or assumed
ntroiled over a period of

ees with earlier data
VARCZUK 1986):

@n in Fig, 1.

is markedly different

b e s A ot

A,

i B

a0t

304

The freshwater bivalve Unio crassus

tength of shell in mm
8oy

7od —

60

564

-~ -inio crassus erassug

—Unlo ¢rassus crasivs maximus

Il L A L 5

° v 2T F 4 s & 7 8 9 1 w12 o1 m

N

V6

Age in years

Fig. 1. Growth curve of the shell in two forms of Urio crassus,

c) Size of glochidia

Glochidial size (230 x 210 um) is equal in both forms (Fig. 3). This is in
agreement with earlier data (Maass 1987).

d) Spectrum of host fish

The suitability of local teleosts as host fish for Unio crassus is different in
both forms. Only on the two species of sticklebacks (Gasterostens aculeatus and
Pungitins pungitins) glochidia from both origins fully developed into young
mussels Figs. 4 and 6.

On dace {Leuciscus lewciscus) only glochidia of Unio cr. cr. fa. max. de-
veloped successfully whereas those of the normal Unio erassus crassus did not.
The present state of botk forms of Unio CYass#s crassus 15 summarized in
Table 1,

On some sticklebacks (n = 21) caught in the habitat of population B 10 to
20 encysted glochidia were found per fish whereas other species at this sire
never carried glochidia: Dace (Lenciscus lencisens) n = 11, rudd (Scardinius ery-
throphthalmus) n =19, gudgeon {Gobio gobio) n =77, stone loach (Neo-
macheilus barbatulus) n = 8, bitterling (Rhodeus sericeus) n = 10, river trout
(Salmo trutta) n = 1, rainbow trout (Salmo gairdneri} n = 3.

Two daces (Lenciscus leuciscus) caught at habitat A carried glochidia which
developed into young mussels in the laboratory. Glochidia of Iinio crassus
crassus where exclusively found on the gills of their host fish whereas glochidia
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Fig. 2. Shells of the two forms of Unio crassus crassuss;
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Fig. 3. Glochidium of Unio crassus crassus.

A
Fig. 4. Glochidium of Unio crassus crassus in the gill of the stickleback (Pungitins pun-
gitins). The arrow points to the cyst formed by the gil tissue.

1962, Tuporancea 1968). The reliability of this age determination is at present

being tested on labeled specimens in the field.
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Fig. 5. Glochidium of Unio crassus crassus forma smaxinms encysted at the tail fin of the
stickleback (Pungitiss pungitins). Glochidia encysted outside the gills degenerate in the
: course of 2 few days {arrow).
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Fig. 6. Young mussel of Unio crassus crassus two days after leaving the host fish
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Fig.7. Young mussel of Unio crassms crassus. 3 weeks old. Arrow points to the border
of the original shell at the time of release from the host fish.

The number of glochidia produced is markedly higher in the maximus
form than in the normal form. This is in agreement with observations of Bep-
NARCZUK (1986) who found 237,000 glochidia in a mussel of 65 mm length. As
the size of the brood pouch cannot be measured in the living animal, it can so
far only be suggested that the production of giochidia is just determined by the
size and the storing surface of the gills.

The size of glochidia is evidently not only uniform in Unio crassus but the
same for all three species occurring in Central Europe (Maass 1987, Nacrr
1988).

The main differences found in the Unio crassus populations studied con-
cern their host fish preferences. According to our present observations both
species of sticklebacks (Gasterostens aculeatus and Pungitius pungitiusy play an
mportant role as host fish for Unio crassis in Northern Germany. While a suc-
cessful infection of perch (Perca fluviatilis), rudd (Scardinius erythrophthalmus)
and chub (Leuciscus cephalus) as reported by Bepnarczur (1986) and in addition
dace (Lenciscus leuciscns) reported here could be achieved with glochidia of the
maximus form, rudd and dace were always negative when infected with
glochidia of normal Unio crassus crassus. As perch and chub (Table 1) do not

occur in the habitat of population B they were not tested with Glochidia of the
normal form in this experiment.
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The negative results in the gudgeon (Gobio gobio) with glochidia of Unio
crassus confirms our observation thar this fish is obviously neither a host for
Unionids nor for Margaritifera,

Glochidia of the maximus form kept on the gill of Gobio gobio up to 4 days
whereas glochidia of the normal form where not taken up at all

In Unio crassus populations from rivers of Frinkische Sehweiz (Southern
Germany) in addition to chub (Leuciscus cephalus) builhead {Cottus gobio) and
minnow (Phoxinus phoxinus) recently were found to be host fish (Hocawarp
1988). Cystformation around the glochidium on sites other than the gill
epithelium of the host fish (Fig. 5), as found in glochidia of Unio crassus crassus
forma maximus but not in normal Unio crassus crassus is obviously quite com-
mon in other species. It was ohserved not only with the large glochidia of Ano-
donta and Psendanodonta (Husy 1988) but also in Unio tumidus and Unio pie-
torum {FLerscHAUER-Rssing 1987).

The findings reported here indicate, that regional differences in jis eco-
logical requirements have 1o be taken into account whenever measurements
for the protection of threatened Unio crassus populations are considered,

Detailed knowledge on the host fish spectrur and its variability may help
to understand better the breakdown of many populations.

As Unio crassus is more selective in the choice of its host fish than other
Unionids (although less specialized than Margaritifera) it is likely that at least
in some localities environmental changes affecting host fish ecology may be
more destructive than direct effects of pollution. Detailed studies on abiotic
and biotic factors governing habitat selection, reproduction and early post
parasitic life are in progress.

Summary

From the freshwater bivalve Unig crassus several subspecies are known. In Unio
crassits crassus distributed in Northern Germany a large form “forma maximus” has
been distinguished (Jazcxer 1952). It ot only differs in size and shape from Unio crassus
crassiss but also in its developmental biology. Differences in reproducttvity and hest fish

preferences of these two forms are described for two populations in Northern Ger
many.
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