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Introduction

Paleolimnological studies established that remains of pelagic organisms
are very scarce in the quaternary sediments in Lake Balaton in comparison
to those of benthic (substrate) forms. (SEBESTYEN, 1969 : 234).

Because all members of the Filinia genus exhibit a pelagic mode of
life, remains of Filinia resting eggs in the sediments suggest the presence of
open water situation at periods corresponding to the layers from where the
remains had been recovered. Filinia then could be added to the rather brief
list of pelagic organisms which very likely inhabited the lake since the most
remote past (Bosmina longirostris, copepods, Botryococcus, clathrate forms
of Pediastrum etc.). (SEBESTYEN, 1969 : 297).

This study investigates at the species level the connection between
remains of Filinia resting eggs recovered from the sediments in this lake,
amictic females occurring at our time, as well as the resting eggs found in
both plankton and neuston samples.

In attempting to approach the problem some difficulties should be
mentioned: although there are for over seven decades written records and
publications on the presence of Filinia in Lake Balaton there exist no figures on
the species mentioned. There are also no measurements of both the body prop-
er and the body with appendages relative to specimens individually, except
those included in this paper of the population No 423 (p. 306). In the earliest
papers on the presence of Filinia in Lake Balaton there are, however, some
general remarks on the body sizes of both *‘Filinia terminalis and Filinia
longiseta” (NADAY, 1914; VArRGA, 1932). These will be discussed in details in
the following parts of this paper.

I. Recent material at hand

Data relative to Filinia in Lake Balaton of both published and unpub-
lished sources are arranged in 7T'able’ I as follows:
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TABLE 1
Data on the occurrence of Filinia sp. wn the plankton of Lake Balaton
Year of
Groups  umpling I ’ i 11 A v ‘ VI VI
1901 By |
1902 K
) /] ) [ ® o ’
[ [ | |
I/1 1925 3° Fio®
1926 g [ 0
| | \ l
1927 | 9
1928 |
1933l i ‘} i <3° 10° 16.5°
| o5 |6 9
| |
1936 | i2.4° <2°>2° 122 01255:18:3°
0 G0
[ | I
1937 | 1° 0.3° 4.5° 8.3° | 9.4°11.4°| 16° 20°
7} g 9 @ 60 g 0
| |
1/2 1938 | i 1.2° 2.4°
[7}
|
1947 24°
[}
|
1949
| 4
1951 | 122 3232~ 60 13°
g e ®
| |
1954
1956 | R. F. Ko i F. F. R.
1.4° 2° Ko i 3° i
2.5
[ ] [ ]
1957 | 10°
1/3 g
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between 1901—1973 based on both published and wnpublished sources

Vi1 IxX XI XII References Notes
Extz, 1904 Sampling 1901—1902
NAipay, 1914 V/5—20 Filinia
terman.
Haxké Sampling 19251926
Korrisz, 1933 Middle of IV Filinia
VArGa, 1932 is frequent rotifera
VARGA, 1932
Korrisz, 1933 Tihany-Narrows:
(E—K—S 1937) 1m: 2 sp. 2m: 3 sp.
10m: 0 sp. in March
8° 1.02 Nov.—Dee. situation
® @ in VARGA’s Ms
111/25 Filinia17.69,
SEBESTYEN— of rotifera
TOROK—VARGA,
1951
Plankton 2 .
e e scanning rotifers by
VARGA
SEBESTYEN 1953
R Plankton
records
11/24 thermalinversion
22° Fil. 3m (Fig. 3.)
(7] IV/17Fil. 199, of rotif.
VIII. date by TamAs
<0° Plankton X1/20 Colacium on Fil.
9 records
90 SEBESTYEN, 1958 | I/18 population No 423
Py Plankton Fig. 2. Table 2.
records Codonella
sketches II—1IIT ice cover
notes
13° 5° Plankton
[4] [4] records
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Groups oo of I I ' I v v VI VII
1958 | +1° 3.6° 2° 13°
i®R. F.| i ot
1960 7 9°
7]
1961 R. . 112 R E: K¢ 162 8% |2 20°5928 25°
o O 8°°113° [ ]
[ ] o
1963 i
1965 18°
0
1966 19?219 1:23:5°
1/4 ® 0 0
1967 12° 19°
o 0
1973 6° 9° 11°
e o ®
3 6 8 12 7 3 0

Explanation of symbols:

g = Filinia.

@ = Filinia terminalis PLATE.
0 = Filinia longiseta, no measurements.
K — Kellicottia longispina, frequent.

I. 1. Net hauls for qualitative studies

= period of sampling series

a) In the first list of rotifers in Lake Balaton no members of the genus
Filinia (Triarthra) are mentioned (Dapay, 1897). DADAY’s collections very
likely took place during the warm water period (VArGca, 1932 : 26).
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VIII IX X1 XII References \ Notes
‘ Plankton | III/11: r.e. in plankton
‘ records Codonella lac. ENTZ sen.
‘ end of IT1. i 10—12 em
| in open water
Plankton
records
1924185 15225 19% 1-14°-13% |12 /8% Plankton 1V/18 rotifers abund-
4° records ant, Kellicottia
with eggs
SEBESTYEN, 1965 | neuston sample,
several r.e. of
Filinia
L P.-ZANKAT—
20 KerrEsz, 1967
0 P.-ZANKAT—
Poxvyr, 1972
72 $1.8° 6° P.-ZANRAT—
0 0 Ponvyi,
| 1971—1972
18° P.-ZANRAT—
0 Ponvi,
. 1970—1971
SEBESTYEN, individual measure-
in this paper ments Fig. 2.
Table 2.
2 2 0 4 3 No of months with
positive data for
Filinia

R = rotifera, frequent.
F — Frrixia, frequent.

- = with eggs

-} = resting egg, recent (plankton, neuston).
W.t = water temperature C°.

i=ice.

1

K6 = Kisobol bay, Tihany.

b) First occurrences of Filinia (T'riarthra) are given by NADAY (1914),
who analysed part of G. ENTZ jun.’s sample series collected June 1901 —Novem-
ber 1902 off Balatonfiired and vicinity, at several locations in the NE and SW
part of the lake as well as in Kis-Balaton. (Monthly sampling, in April 1902

four ones).
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Only parts of this extensive collection have been analysed.

c¢) Collections by HANKO off Révfiilop at the SW part of the lake
two-three times monthly, both days and nights. From these collections
the occurrence of Filinia longiseta and Filinia terminalis PLATE are mentioned
by KorTisz 1933, (see Extz et al., 1937, Table 10 and VARGA, 1932 : 52, 56).

d) VArGA's collections very likely took place mostly off the Eastern
shore of the Tihany peninsula, 1928 —29. (Annual report of the Biol. Research
Inst. for the same years.)

e) Intensive other studies by this author in various habitats of Lake
Balaton did not mention Filinia with the exception of a summer collection
in Kis-Balaton, a former SW part of the lake (see p. 305).

1. 2. Quantitative plankton investigations throughout the year in the open waler,
off the eastern shore of the Tihany-Peninsula, net hauls added

a) First quantitative sample-series taken by Korrisz, 1933 (Ex1z et al.,
1937).

The adventages of the chosen location (marked A, in later studies for
horizontal distribution of the components of the plankton, SEBESTYEN, 1960)
are threefold: it is approachable easily from the Tihany Biol. Institute. The
water is well mixed here because of favorable water dynamics. The water
column exceeds 3 m.

Samples of 5—5 1 were taken with MEYER’s bottle from four depths of
the water column. From this material one liter had been analysed for both
phyto- and zooplankton, following formalin fixation, natural sedimentation
and concentration by Vork’s method. Net collection added. For more detail
see Korrisz, 1933 (ExTz et al., 1937 : 76).

b) Samplings for three successive years in the thirtieth. Two collections
monthly at the former location. Methods as above (SEBESTYEN et al., 1951b).

c¢) Sampling for three years, 1947, 1949, 1951. Same location, same
method (SEBESTYEN, 1953). (Biomass studies for Dinoflagellates and main
groups of the zooplankton. SEBESTYEN, for the rest of phytoplankton by
TAmAs.) At scanning the samples for the components of zooplankton, specimens
of Filinia had been assigned to ‘‘other rotifers with rare occurrence”. However,
considering the aim of this paper the original general records have now been
looked over with the following result: 1947: one occurrence, June, 1949: no
occurrence. This year is distinguished for an unusally low water level (see
SEBESTYEN et al., 1951a).

The year 1951 includes some data of special interest relative to Filinia
(See T'able I in this paper and sketches. SEBESTYEN, 1953). The aim of this
paper was to study the changes in the population density of a large numbers
of plankters (Zooplankton and Dinoflagellates) in connection with the rising
trophy of the lake. This situation — according to numerical data — is more
evident during the warm than in cold water season.

I. 3. Analyses of net plankton hauls-including some qualitative data, 1951— 1961,
Measurements. Biomass studies. (SEBESTYEN, 1958; 1958 a).
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1. 4. Extensive qualitative and quantitative studies on plankton rotifers in Lake
Balaton for three successive years: 1965 — 1967 .

For introduction: Literary survey on the rotifers recorded from Lake
Balaton 1897—1960 (P.-ZANKAIT, 1968).

Horizontal distribution of plankton rotifers in Lake Balaton based on
analyses of net hauls 1965 (P.-ZANKAI and KERTESZ, 1967).

Three papers on horizontal distribution, quantitative bottle-sampling
(Friedinger) and net hauls. Frequency in 9, of the various rotifer-members
of the plankton. Data on presence of Filinia in the various parts of the lake.

for 19656 — P.-ZANKAT and PoNvy1, 1972; P.-ZANKAT and KERTESZ, 1967

1966 — P.-ZAixxkAl and Poxvyr, 1971; 1972
1967 — P.-ZANKAI and PoNvy1, 1970; 1971

Based upon both published and unpublished records, 7'able I. informs
on the presence of Filinia sp in the plankton samples, Lake Balaton 1902—
1973. Considering data from several whole years series it
could be noted the followings:

a) the majority of the positive data for the presence of Filinia sp are
from the first part of the year, especially, in February —May.

b) there are no positive data for Filinia (in the active state) from July
and October.

¢c) considering all data, statements for a) and b) are equally
valid.

d) there are three data from June, two-two ones from August and Sep-
tember. November—February (t° < 10°) four, three, three, six, respectively.

e) Filinia is present in the open water of the various parts of the lake.

II. Population dynamics: The life cycle of the population of
Filinia in Lake Balaton

Basic information ‘‘The typical life history of the subclass Monogononta,
which includes all the planktonic species (of rotifers) begins with the hatching
from resting egg of a parthenogenetic or amictic female. This female produces
a series. of subitaneous eggs that develop without fertilization and produce
further parthenogenetic females. When a considerable population has been
built up and certain ecological conditions . . . have appearently been fulfilled,
male-producing or mictic females may appear in the population .... The
males which hatch from the characteristically small unfertilized micitic eggs

. . . fertilize some of the mictic females which then produce large mictic resting
eggs that undergo a prolonged diapause’”. The “hatching of the resting eggs
(takes place) when conditions become suitable . .. in the environment’’.
(HurcHiNsoN, 1967; 507).

In attempting the reconstruction of the life-cycle of the Filinia popula-
tion in Lake Balaton it seems that the pattern of all positive data in T'able T
being arranged according to the season (according to the water temperature)
would suggest that it is rational to start with at the entering of the cold
water season.

In advance we may call attention to the fact that both the freezing time
and the length of the ice-cover vary in Lake Balaton annually.
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It should also be considered that negative data on the occurrence of
Filinia in the samples at the entrance of the cold water season might mean a
very low population density and not necesserily a total absence of Filinia in
the lake. :

Having no data for October (see p. 291.) we may start with the Novem-
ber—December situation. There are positive data for

(A) November—December 1936 —February—May 1937

(B) December 1956 —April 1957

(C) November—December 1957 —dJanuary—March 1958.

We deal now in detail with the situation 1956/57 and 1957/58: Previous
situation: The ice-cover for the winter 1955/56 lasted for two months: February
and March 1956, both December 1955, and January 1956, being ice-free. At
the middle of January 1956 (w.t. 4 °C) occurrence of females with amictic
eggs were frequent. This sample (No 423) gave sufficient material for biomass
studies (SEBESTYEN, 1958) (Figs 1ab, 2 in this study). Samples for both
March and April as well as for December 1956, and for April 1957 were
positive.

In November—December 1957 and January 1958 the water temperature
gradually decreased (13°, 5°. -1 °C respectively).

Rotifers in great abundance on 10 January, 1958.* No data for February.
At the time of the March sampling there was ice in the neighbourhood of

1a R

Fig. la. Filinia terminalis PrATE Lake Balaton 18. I. 1956 Population No 423.
Size of body 172/98 u Cam. luc
Fig. 1b. Specimens from population No 423. Cam. luc

* This sample contained several alive specimens of Codonella lacustris ENTZ sen.
(Oligotricha, Ciliata), a plankter seldom encountered for in this location (sampling site A,
see p. 293).
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