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Results of previous investigations of the drifts on the shore of 
Lake Balaton (Entz, Sebestyén and Szabó, 1942) suggested that a 
thorough study of drifts built of detritus might help to elucidate the 
problem of organic detritus» including its role and significance in the 
cycle of organic substances within our lake.

F i g u r e  1 , A sketch of Kis-öböl bay, Tihany, Lake Balaton showing localities of
collections (section „A“—„D“).

* A report of this paper was read before the Xth International Congress of Lim
nology, Zürich, 'August, 1948. A brief summary will be published in the Proceedings of 
the I A L.
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In the course of field observations covering several years it could 
be established that on certain sections of the shores of the Tihany penin
sula, detritus was cast ashore frequently and in abundance. A section 
of the W shores is specially subjected to the accumulation of detritus 
(see E n t z , Seb esty én  and S zabó , 1942, Plate I. Fig. 4). On the E  shores 
of Kis-öböl, a bay located in the neighbourhood of the Biological Insti
tute, is known for this. The shores of this bay were therefore chosen 
for the present studies (Fig.  1).

The main road running along the shores is protected from the 
waves in the bay by a stone wall and loose quarried stones (Se b e st y é n , 
1948 p. 104). A section of the SW part of the shores of the bay — about 15 
m long (section ,,A‘‘, Fi g:  1.) — located between a small reed growth and 
the gate of the Institute altogether 36 m in length (sections ,.A“—,,C‘") 
is a typical place where detritus drifts are frequent. Along this 15 m 
stretch detritus accumulates in great masses and, depending on the water 
level and wave action, it forms either a dark 'sediment belt of 2—3 m 
in width resembling „ f ö r n a “ (Sern a n d er ), the particles may be dis-
Íjersed in the turbulent water, lending a dark brown color to it, or — at 
east part of it — is cast ashore. Sooner or later this material washes into 

the water again, floating for a while before sinking. When conditions 
allow, it is washed ashore again. When the level sinks gradually, the 
detritus mass left on shore dries, because it cannot be reached by the 
waves any more. Material cast on top of big stones is especially exposed 
to that fate. At the bottom of such masses of detritus in the favourable 
season, terrestrial hygrophile forms may find refuge (E t n z , Seb esty én  
and S zabó p . 35). When the water rises the dried detritus comes under 
the rule of the water again. Such situations continue for years. This may 
be the reason that parts of the plant debris turn brown and have a turf- 
like appearance.

METHOD

Field observations have, been, carried on frequently since 1930 on the shores of 
Kis-öböl (En TZ, Se b e s t y é n  and Sz a b ó  p. 53—Ö0). Samples for quantitative analysis 
were collected between June, 1942 and April, 1944, interrupted by the winter. Most of 
the samples were taken from newly drifted material, which iay close to the water and 
was being sprinkled by the waves. From the turbulent water the floating detritus 
particles were taken with a hand-net, or some of the water was simply drawn, up. From 
the bottom of the shallow reach the „f ö r  n a“ like sediment was brought up by means 
of a hand-net or a jar. For comparison a few samples were taken from the Aszóföi-öböl, 
an extensive bay located NW of the Kis-öböl. (Sebestyén 1948, p. 100).

Following a brief study in the field, the desired material, viz. 50—100 cm3 from 
the detritus drift, was taken up in large wooden pincers and carried in a porcelain cup 
to the laboratory. The measuring of one cm3 of the substance was done as follows: using 
small metal pincers, particles of the samples were placed with care in a measuring- 
cylinder of 10 cm3 volume, which held about 4 cm3 lake water, filtered twice), till the 
contents of the cylinder increased by one cm8. This was then poured out into a watch 
glass. For microscopic investigation a binocular preparatory microscope was used (Oc, V, 
Obj. 40). All the elements which could be recognised with the lens power mentioned, 
were noted, except those of plant debris. Qualitative studies were made in a similar 
way, without measuring the volume or enumerating the elements. The material was 
always studied in a wet condition, so as to find the animal constituents alive. It 
yas no use measuring the weight considering that the amount of water adhering to 
minute objects such as an ephippium or a lower crustacean,, etc., would outweight the 
object itself.



cm

F i g u r e  2 — 2 . Level (.............. ) and temperature ( ------------ ) of lake water, Tihany,
1942. and 1943.
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THE SAMPLES.
All the samples except N o s  1 6 a b  and 17 a h  were collected in Kis-öböl 

bay. If not indicated otherwise the samples are from detritus drifts, (q =  qualitative 
analysis; Q =  quantitative analysis; F =  floating detritus).

J u n e  4t h ,  1 94 2. Unusually high water for about two months. Level now 
descending. Stormy weather a few days previously. NE wind.

N o . 1 . (q). Few pelagic species present among the plant debris (Cerativ/m, 
hirundinella, Keraielta coehlearis, Conochilus sp., alive; Melosira, Pediastrum, Keratella, 
dead). A few Bangui, filaments originate from the rich growth of algae attached to 
stones in the vicinity. A statoblast of Lophopus, a species not known hitherto in the 
lake, is found.

J u l y  1 4 t h ,  194  2. Stormy weather for days strengthening to a gale at night 
and continuing during the previous 24 hours. Part of the detritus still afloat.

N o . 2 . ( q+Q) .  The drift („A“ section) is about 2—3 days old, but washed 
constantly in and out. It consists of green and brown, that is newly broken and old 
particles of macrovegetation; Cladophora glomerata filaments, partly empty cells. 
Epistylis colonies, empty gemmules and shells of Ostracods frequent. Tardigarda 
(Macrobiotus macronyx) noted for the first time. Various animal and plant constituents.

A u g u s t  f>th, 1 9 4 2. Drifts everywhere along the shores (Sects. A B C  D). 
The previous night a heavy shower (16 mm). Raining. Off „Ä“ section there is much 
floating detritus in the water (see No 3a).

N o . 3 . („A“ section) (q +  Q). Branches of Potamogelon beneath the detritus
drift, which mingle with reed fragments 6—14 cm in length. Fewer animal constituents 
than in No, 2.

No 3a  (F, q). Most of the fragments derive from insect larvae, very likely of
Cryptochironomus sp.

A u g u s t  10 t h ,  194 2. Medium water level. Drift formed on the day of
collection, wave action had ceased when sample was taken. Much floating detritus in
the water.

N o . 4 . (Section „B“) (q +  Q). Habit of drift is similar to that of Nos 2 and 
3, very likely it is of the same material.

A u g u s t  1 7 t h ,  194 2. Level descending.
N o . 5 . (q +  Q). Fragments of most varied origin. Arthropods being represented 

mostly by ephippia and shells of Gladocera. When collection was made from the bottom 
of the open water off shore, fragments of similar origin were noted in abundance. Among 
the live constituents wheel animacules and ohironomid eggs are frequent.

O c t o b e r  23d,  194 2. Water-level about 30 cm lower than during previous 
collection, portions of the bottom of the bay emerged above waiter. Drift scarcely 
developed, consisting of sand, shells of Dreissena, LAthoglyphus, as well as of the fallen 
leaves of trees. The plant debris is brown.

N o . 6. (q +  Q). Filaments of Cladophora — with a rich coat of Diatoma 
vulgare — partly dying, from some cells swarmers broke out. Spirogyra frequent. Most 
of the plant debris made up of the most resistant elements in plant tissue.

O c t o b e r  24 t h ,  194  2. (Section „D“). Close to the edge of the water pow
dery fine particles a continuation of the „förna“ like sediment in the shallow water. 
This latter forms a belt about 2 m wide along the Shores, beyond which the muddy 
bottom appears in a lighter colour. Here and there floating detritus. Quiet water, no 
waves. The detritus is very likely left on the shore by the descending water (not a true 
drift in s. s.).

N o . 7 . (q +  Q). Shells of Cladoeera, mostly badly damaged, very frequent, 
unsuitable for specific identification. Other chitinous fragments listed in group ,,Arthro. 
poda“ are abundant too. Diatoma vulgare frequent. The presence of this form, as well 
as the abundance of chitinous fragments seems to mark the approach of the end of the 
favourable season. This sample is distinguished by having the most various living 
animal constituents (21!).

N o v e m b e r  1 9 t h ,  1942.  Low water for over a month. The 17th was a 
a windy day, followed by a gale lasting for another 24 hours. On the 19th there was 
no wind, the water was almost quiet. Along the shores (incl, section A, B, C) fallen 
leaves of poplar frees and detritus accumulated in huge masses, forming a steep harrier 
at the water’s edge. There are sections where only mollusc shells (Dreissena, IAthogly- 
phus) are cast out without any detritus. It is an instructive demonstration of the rőle 
of various factors in the formation of drifts. Here and there detritus dispersed in the 
water.
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No 8 a  (off section „C“; Bottom Sediment; q). Structure of material shows its 
origin, which is the coating („Aufwuchs“, Ruttner) from water plants and submerged 
stones, detached and tossed about by the waves. Inorganic particles and Diatoms still 
adhere to each other. Very few live constituents, mostly infusoria, a few A lona  a ff in is  
w ith  winter eggs.

N o . 8 b . (Section „B“; q). Drift material taken from near the previous sample. 
Fragments of reed and water plants measuring about 1 cm or less, also a few larger 
pieces of reed and some poplar leaves. Detritus partly old, partly newly broken, ft 
differs from No. 8a, again showing the selective property of the waves. Filamentous 
algae and Diatoms — alive — more frequent than in No. 8a. Few forms with active 
motion. Fragments of Cladocera and other Arthropods frequent, but less than in previous 
month. Water mites and water bears move about slowly, temperature of water 4° C.

N o . 8c. (q). Floating detritus (off shore section „A“), Shells of Ostracods and 
some flat green mineral substance (muscovite?) of similar size. Shells of glochidium 
and veliger larvae. Ephippial female of A lona  a ffin is .  As to living specimens Nematoda 
(frequent), Canthocam ptus, a few Ostracods, free ephippia and the larva of D riessena  
(sphaerium phase) are to be mentioned.

N o . 8 d . Drift material from the same section (q +  Q). Many groups are repre
sented, live specimens and fragments. Nemaltods in abundance, some eggs (?) in decaying 
plant tissues. Among the fragments, shells of Ostracods, veliger larvae and empty cases 
of Oligochaeta cocoons noted. Many more animal constituents than in No. 8a. Filamen
tous algae.

N o v e m b e r  2 1 s t ,  194 2. Previous collections only two days earlier. Three 
samples taken from the shore, about 1—1.5 m from the water’s edge.

N o . 9 a .  (q). Finely distributed organic particles, inorganic elements missing.
No organism with active motion. A few ephippia (M onospilus) and some live gemmules. 
Dead specimen of Corophium . Cladophora  and S p irogya  alive.

N o . 9 b . (q). Sample taken at a graeter distance (1.5 m) from the water’s edge 
than the previous one. Material similar to No. 9a, with the difference that it contains 
plant debris of larger size too. No live constituents, a very monotonous sample.

N o . 9 c .  (q). Consists only of Nematods and Infusoria in a live condition. The 
material very likely originating from the coating of various substrata, still bears a 
resemblance to its typical structure. The abundance of Nematode is evidently due to 
this. The effect of wave action iß shown in the separation of the gemmules into single 
specimens.

M a r c h  2 9 t h ,  19 43. No collection during winter. Previous days with clear sky 
and warm weather. Drifts of pebbles and reed decorate this shores. Here and there 
small patches of detritus gently washed by the waves. In water floating detritus.

N o . 10. (q +  Q). The animal constituents are mostly fragments. With the ex
ception of Nematods (25 live individuals per cm3) 12 groups are represented by a few 
living individuals.

N o . 1 0 a  (q). From section „A“ some water with floating detritus was drawn 
up. When poured into a glass cylinder, sedimentation soon began. Volume of sediment 
about 6*/o. It consists of plant debris containing epidermis particles and the other parts 
of plant tissues having the highest resistance. The following forms were found alive: 
Nematods, a few; Flagellate Protozoa and Infusoria, scarce; Diatoms, abundant. Shells 
of Ostracoda and Cladocera (M onospilus), empty gemmules and byssus thread. Green 
mineral particles mentioned above present. After the sedimentation of formed elements, 
the water seemed rather opaque, in lit a minute organism (a colourless Mastigophora?) 
was present in great numbers.

A p r i l  2 1 s t ,  194 3. Detritus drifts on the shore washed by the waves. 
(No, 11). In the water (section „A“) floating detritus (No. 11a).

N o . 11 . (q +  Q). Empty ephippia of M onospilus  in abundance. Unusually few 
shells of Ostracoda, which fact was related somewhat to the gentleness of wave action.

N o . 1 1 a  (q). A net haul from the shore water. A few living specimens of 
M icronec'ta  noted, fragments of animal origin being the same as in sample No. 11.

Comparing the spring material (Nos. 10, 11) with the ones collected during the 
previous autumn, not muoh difference could be established. Empty shells of A lona  and 
E u rycercu s  (?) are more corroded than in Nos 9 a b c, while the heavily built shell of 
M onospilus  bears no signs of such process, It is known that in this species the resting 
egg is encased in the entire shell and that „hibernation“, tabes place in this condition. 
The specific gravity of such an ephippum with a shell having several layers of chitinous 
substance, must be high enough, and may resist wave action better than an empty and 
thin shell of a species with a more advanced form of ephippium.
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M a y  2 4 t h ,  194 3. N o .  12.  (q +  Q). Plenty of E p is ty lis  partly inside empty 
cases of Oligochaeta cocoons and in gemmuies. Living animal constituents scarce. 
Fragment material is made of 21 groups, the highest number found during the course 
of this study. Chitinous particles and shells of Ostracoda are the most frequent. Speci
mens of M acrobiotus (in mould with eggs) are smaller than the autumn examples.

J u n e  1 7 t h ,  194 3. No .  13 (q). The plant particles are rather coarse. 
E p is ty lis  abundant, some Rotators and ephippia with eggs. Free branches of Cladophora. 
Among the fragments cast skins of Insecta larvae and shells of Ostracoda noted.

J u l y  1 1 t h ,  194  3. No  14.  (q +  Q). Water above medium level. The mate
rial cast out —I only poorly developed drifts — is wet, though it is not freshly 
washed out by the waves. Mingled with plant debris only a very few animal constituents 
are present (Rotators, Protoza, ganimules). Composition of fragment material is rather 
monotonous.

J u l y  1 9 t h ,  194 3. Water is still above the medium level. Volume of material 
cast out during the last two weeks amounts to almost nothing. At the time of collection 
a gentle wave action. A't section „A“ floating detritus in abundance. Part of the formed 
material collected from the neighbourhood of the reed growth in the bay (see No. 15 b) 
differs from this, both in structure and colour. The one originating from the reed is 
lighter in colour and has a fibrous structure.

N o . 1 5 a  (q). Newly fragmented green particles of plants mingled with the
old, brown material. Epistylis and other ínfusors found alive. Fragments of Arthropoda, 
empty gemmuies, etc., present.

N o . 1 5 b  (q +  Q), Its general aspect is similar to No. 15a. More green elements 
than in No. 15 a. Among the plant debris of usual size very fine particles are also 
present, which sink very slowly. Epistylis colonies with no more than 32 individuals are 
attached, mostly to plant debris. Of animal constituents only very few individuals aria 
present. Among the fragments, cast skins of chironomids (larvae and pupae) in abun
dance. Some fisdi scales and a dead young fish.

J u l y  2 0 t h ,  1 94 3. The Aszófői-öböl bay, where these four samples (No«».
1(6 a b, 17 a b) were taken, is much larger than Kis-öböl, from which most of thia 
samples originate. Two samples were taken on the shore (Nos. 16 b and 17 b), one 
immediately at the water’s edge (No, 16 a) and the other (17 b) somewhat further- 
Two hauls were brought up, onjö being sediment (No. 16 a), the other floating detritus
(17 a).

N o . 16 b. (q). Old plant debris with very finely distributed particles. Hypotricha 
Ciliata, Nematoda and S p iro g yra  —. all alive — in abundance. Cast skins of chironomids 
(C ryptochironom us, and P roten thes) dominating among the fragments, the very 
resistant prothoracal horns of the pupa found separately. Shells of Cladocera 
(A cro p eru s?) abundant.

N o . 17b.  (q). The outwashed material is not reached by the waves. Many in
organic constituents, old plant debris, some filamentous algae, pollen of Coniferae were 
noted, Nematoda only representing the animal constituents.

N o . 1 6 a  (q). A net haul taken from the water in the close neighbourhood of 
No. 16 h. It consists of the most iietsistant parts of plant tissues. Sp irogyra , Nematoda, 
Rotatoria, various forms of Infusoria (incl. E p is ty lis )  and D reissena  were found alive, 
Fragments are the same as in No. 16 b, with the addition of some dead C orophium  and 
fragments of cocoon shells.

N o . 1 7 a .  There is a wide, dark brown movable layer of detritus above the 
inorganic sediment of pale grleiy colour. I t is made up of newly broken and old 
particles^ Both animal and plant constituents — alive — are lacking. Fragments of 
Arthropoda in abundance.

J u l y  3 1, 1 9 43. Water level descending. Since the previous day, with a heavy 
Storm, a great mass of detritus floats in the Shore water, with some finely distributed 
particles. Material washed out on the shores, and a „förna“ like sediment on- the bottom.

N o . 18 (q +  Q). Section „A“. The drift material, brown in colour, is made up 
of plant debris, including the tiny branches of moss, of a turfy appearance. Newly broken 
particles less frequent. With the exception of E p is ty lis  and eggs of unknown origin the 
groups are represented by few individuals. Branches of Cladophora  and other filamen
tous algae — niot identified — are scarce. All the gemmuies are those of Spong illa  
fra g ilis . Forming a pavement layer, the group is divided into halves along the equator 
of the gemmuies.

A u g u s t  23d.  194 3. N o .  19.  Detritus drift (section- „A“) made of the 
usual turfy material. (q +  Q). Few living organisms present, among them S p irogyra  
(scarce) and E p is ty lis  (in abundance). Shells of Ostracoda, of veliger larvae, and 
chitinous fragments are more varied than the living constituents, resembling No. 18.
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S e p t e m b e r  23d,  194 3. The water level is rising. During this month the 
shore was decorated with detritus drifts only at section „A“. Rainy wiaather. A neustom 
formation made up of chitinous fragments, mostly of Cladocera.

N o . 2 0 . (q +  Q). Plant debris in a turfy condition.. Cladophora and Spirogyra 
alive. Animals with active motion but few. (Epistylis and other Infusoria), shells of 
Ostracoda, Cladocera and skins of Arthropoda being the most frequent among the 
fragments.

O c t o b e r  16 t h ,  194  3. Water level low for threia weeks. Temperature sinks. 
The weather is windy and rainy. Much detritus lies on the shore (Section „A“) and 
because of the descending level could not be washed into the lake again by waves of 
medium strength. The drift forms a band-like barrier on the shore, built up of horizontal 
sections. The material is arranged in such a manner that the parts furthest from the water’s 
edge consist of the coarsest particles, while those immediately at the water’s edge, are 
made up of finely distributed debris. From such an arrangement the gradually decreas
ing power of the wave action might be concluded. The shore water is full of floating 
detritus. An unusually large mass of detritus gathered in this section, in. consequence 
of the stormy season.

N o . 21 (q +  Q). Among the living constituents the water flea Iliocryptus is to 
he noted especially, it is abundantly present (23 ind./cm3) alive and nearly as many dead 
or empty skins), A few living Monospilus, ephippia of the same in abundance, but 
empty shells prevail. Fragments of Arthropoda (incl. insect larvae) very numerous. A 
year ago Macrobiotus was a very frequent constituent of the drifts, while -this year 
since May no specimens have been found till now. The sample is rich in both living 
and dead constituents.

N o v e m b e r  2 4 t h ,  1 9 43. Having reached the minimum level about two 
weeks ago, the water is rising again bul it has not yet attained medium level. Drifts 
on shore, the one (Section „A“) built of coarser material, while those near the reed- 
growth are of finer particles; this selection again is connected with the degree of wave 
action.

N o , 2 2 . (Section „A“, q —Q). Mostly plant debris, including very fine particles 
too. Diatoma vulgare, abundant, Cladophora, partly with epiphytes (Diatoma vulgare). 
With tihe exception of Epistylis there are very few animals present. One example of 
Aelosoma, badly damaged, but it moves about. Shell of Ostracoda relatively few. The 
groups represented by fragments outnumber those representing the living constituents.

N o . 2 2 a  (q). Material from the dose of the reed growth is made of finer
partielles with some fibrous structure (epidermis of reed stalk). Elements noted: 
Nematoda and Diatoms, in abundance, showing that it originated from the coating of 
various substrata (Potamogeton pectinatus in the neighbourhood, its coating consisting 
of the same constituents).

' A p r i l  2 4 t h ,  1943.  No .  23 .  A high water level. The submerged stones at 
the water’s edge have no coating. A few shells of Unionidae and of Lithoglyphus lay 
on shore. Detritus cast on shore scarce, this being only on top of large rocks (boulders) 
where it oouid not be reached by the waves. The surface of such- layers is dry, they 
are wet underneath. The material has a felt-llike structure, a brown colour, being built 
up of elements found regularly in the drifts. Cladophora, a few colonies of Cyano- 
phyoeae and Nematoda represent the living constituents. The dead material (fragments) 
much less monotonous.

RESULT OF THE ANALYSIS 

P l a n t  c o n s t i t u e n t s

As to volume, most of the material is of plant origin; bits of reed 
and submerged aquatic plants (Potamogeton perfolmtus, Myriophylium 
spicatum, etc.), all growing in the bay. In a systematical sense there is 
not much variety in the origin of the plant debris, but it differs decid
edly according to age. Particles newly broken off could be recognised 
by the colour, etc., and in such cases even specific identification might 
be possible. Among the older fragments, however, no more could be 
established — with the lens power used — than perhaps a distinction 
of reed from other water plants (Hung, „h i n  ár“). Fresh reed debris
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could be recognised by its fibrous structure too. The old particles, frag
ments of higher vegetation, moss leaves, minute plants (Leinna) turn to 
a brown somewhat resembling turf in appearance.

Among the fragments of higher vegetation — in a low percentage 
— other plant organisms of lower systematical standing are mingled, 
such as moss, fungi and algae. Among the algae filamentous forms are 
frequent: Cyanophyceae, Cladophora glomerata, Spirogyra occa
sionally Bangia. Cladophora is present in almost every sample. It grows 
abundantly, attached to stones throughout the year, while the appear
ance of Bangia depends on high water level and protracted stormy 
weather. (Entz, Sebestyén, 1946, p. 297). The cells of the Cladophora 
filaments were partly living, partly empty. Besides these species other 
forms of filamentous habit were found, but with the exception of 
Spirogyra a form of frequanili occurrence, no identification could be made. 
Pediastrum is one of the few plankton constituents (see p. 52). Frag
ments of fungi (Saprolegnia and others) could be found quite frequently. 
Diatoms, usually alive, are the most common of the algae; there is hardly 
a sample without them. Among the forms recognised were Melosira, a 
plankton constituent, a few benthic species, Diatoma vulgare growing 
abundantly on Cladophora glomerata, appeared with the highest num
ber of individuals among the algae. In some autumn and spring collec
tions (Nos. 4, 6, and 10, 11.) swarmers were present, in one instance 
they were breaking out from Cladophora cells (No 6, Oct. 23).

Moss leaves and the tops of tiny branches are not infrequent. 
Identifications were not made. As to their origin, one is apt to think 
of the moss patches which decorate the stones lining the banks of the 
bay. These stones, brought here from the geyserite hills of the neigh
bourhood, are renewed each vear.

A n i m a l s  a n d  t h e i r  f r a g m e n t s

The Table includes the data from the analysis of the animal 
constituents. An effort was made to find a grouping suitable to the 
material, that is why, although thd elements are arranged in a some
what systematical order, the groups are not of equal systematic value.

The animal elements were in varions conditions, as follows:

A. L i v i n g

a) Adults and those in various phases of development capable of 
active motion; the following classes are represented: Flagellata, Ciliata, 
Hydrozoa, Platyhelminthes, Aschelminthes, Chaetopoda, Tardigrada, 
Crustacea, Eutracheata, Arachnomorpha, Conchifera and Pisces.

b) Resting stages: eggs, cocoons, cysts, gemmules, ephippia and 
statoblasts.

B. D e a d

Specifically the same as in A a—b. Forms where decomposition 
takes place immediately after death (Ciliata, Mastigophora, Turbellaria 
etc.) could not be found. Forms with high regenerative properties 
Hi y dr a), remain alive long after they are injured (see p. 57).



Number and frequency of animal constituents (living, dead, fragments) of tho sampies (1 cm1), Explanation of signs: S =■ sediment; F =  floating detritus; +  =  present (but no numerical data); f =  frequency in °/o; m =  highest number of live individuális or fragments present in the samples (1 cm3); 
a average number of live individuals or fragments in the samples (1 cm3) (drift material fromKis-öböl only being considered); * —data of quantitative investigations only being considered; numbers in fat type —living specimens; numbers inbrackets — dead specimens; numbers in ordinary type — fragments.

- • =  frequent, alive; o =  frequent, fragments.
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Year and season 

Date of collection 

Groups No of sample

S u m m e r  o f  1 9 4 2 A u t u m n  o f  1 9 4 2 S p r i n g  o f  1 9 4 3 S u m m e r  o f  1 9 4 3 A u t u m n  o f  1 9 4 3 1944 Living material * Fragm ents *

4 VI 

1

14 VI 6 VIII 10 VII1 17 VII 23  X 24 X 19X1 21 XI 29111 21 IV 24 V 17 VI 11 VII 19 VII 20 VII A szófő i-öb ö l 
bay 31 VII 23 VII 2 3  IX 16 X 24X 1 24 IV f°/i) m a fo/o m a

2 3 3a F 4 5 6 7 8a S 8b 8c F 8d 9a 9b 9c 10 10a F 11 11a F 12 13 14 15a 15b 16a 5 16b 17a I 17b 18 19 20 21 22 22a 23
1 Mastigophora + 1 1 1 1 1 4 4 27- 4 1 5
2 Rhizopoda 1 3 2 1 1 5 4 3 1-8
3 Epistylds, zooids 1170 05 133 110 171 260 860 • 4 973 4 198 300 100 8 160 5 7 7 1170 34 6
4 Zoothamnium, colony 1 1 7-7 1 1
5 Peritricha, others 5 1 5 4 13 1 23-1 13 4-8
6 Hypotricha 4 2 3 4 4 4 4 15'4 4 3
7 Ciliata, others + 1 4 5 7 3 8 • 5 4 1 7 • 4 4 4 4 1 1 4 1 7 3 1 8 3-7
8 Spongilla, gemmules 2 40 < + ) 4 30 10 9 4 27 4 4 14 4 4 4 4 13 4 12 8 60 4 +  + 4 24 4 78 41 7 3 24 4 19 2 8 4-6 84-0 78 26T
9 Hydrozoa 1 2 1 11-6 2 1 3

10 Turbellaria 1 + 2 4 1 1 1 1 3 0 8 4 1-6
11 Nematoda + + 2 4 5 4 21 4 11 4 30 4 25 4 14 5 1 4 4 4 1 14(1) 4 4 69-2 26 10-5
12 Rotatoria +  + 5 13 + 16 19 1 15 4 1 3 1 2 4 4 6 4 4 4 1 4 69-2 19 6-7 38 1 1
13 Oligochaeta + + + 3 2 1 5 3 2 l 2 2 1 2 4 0 2 5 2-3 3-8 1 1
14 Cocoon. Olig. ( + ) 6 4 2 2 32 4 4  n 9 4 7 4 3 4 3 25 5  7 3 3 1 4 1 5 4 5 3 65-4 32 8-2
15 Cocoon, others 2 9 1 4 2 4 4 l / i 1 3 3-8 1 1 34-6 9 27T
16 Tardigrada + 9 + 8 8 3 71(1) l 8 3 2 1 4 4 4 6 2 71 11-2 3-8 1 1
17 Eggs of Tard, in moult 2 ( 1 ) 1 4 7-7 3-8 1 1
18 Iliocryptus 1 o 23(28) 1 15*4 23 6-7
19 Alona quadr. aff 8 ( 3 ) (1) 2 4 4 4 35 11-5 3 2 6 3-8 35 35
20 Cladocera, others 4 1 13 1(4)32 (1)280 11 2 O o 4 1 1 4 4 4 16 19 20 2 4 4 2 1 21 53 130 5 4 2 3 1 5 1-8 7 6 9 280 43T
21 Ephippium of Monospilus 14 4 4 14 1 2 18 17 (3) 135 1 7-7 1 1 3 0 8 135 28-7
22 Ephippium, others 3 +  5 1 30 70 2 19 4 6 3 4 5 1 1 2 1 4 4 3 7 1 2  1 4- 3 4 6 6 2-4 53-8 70 13-9

23 Üstracoda 4- (2 )4 1 H" 1 18 1 50 3 2 1 4 4  4 251 + 4 1 168 4 17 43 4 4 1 4 18 157 77 2 11 14 + 19-2 2 1-4 88-5 251 54-6

24 Cyclops + 1 1 (1 ) 1 9(10)3 1P 5 9 5-0 1 5 4 3 1-7

25 Copepoda, others 1 (1) 1 1 1 1 4 4 4  2 0 ) 4 11*5 1 1-0 23.1 2 P3

26 Nauplius + 2 3 1 2 1 23-1 3 1-8

27 Corophium 2 7 2 21 2 1 ( 4 ) 4 3 27 21 5 4

28 Crustacea, not identified 8 35 5 6 15-4 35 13-5

29 Ephemerida 1 3 5 7-7 5 3 0 3-8 3 3

30 Ghironomid, larvae and pupa 1 + 1 11 95 4 o 7*7 1 1 0 7 7 95 53

31 Prothoracal horn of Chironum, pupa + -f 12 1 7 3 2 1 1 4 2 4 4 1 2 1 57-7 12 3

32 Diptera, larva f  + 1 ( l ) 1 1 4 1 19-2 1 1 0 7 7 1 1

33 Trichoptera, larvae 4 4 1 1 1 4 3 1 9 4 + 3 7 2 1 4 7-7 1 1 0 53-8 9 3-5

34 Microneota 5 2 13 4 11 I 19-2 13 6 4

35 Insecta, larvae + 32 (2 ) 26 31 94 3 33 4 1 9 O 2 46-2 94 25-7

36 Hydracarina 1 1 2 1 1 1 1 2 3 1 2 1-2 3 8 1 1

37 „ , mass of eggs (4) 3 3 1 2 3 6 11-5 6 3-7 1 1 5 3 2-3

38 eggs, not mentioned prev. 4 + 1 25 f3) 3 42 2 1 4 66 1 1 1 4 25 4 2 1 46-2 66 14*6 1P5 2 1-3

39 Arthropoda 122 68 181 182 47 O O 4 4 17 4 49 15 4 4 4 33 4 4 3 48 42 O 37 4 84-6 182 64-9

40 Lithoglyphus, eggs 1 + 3 + 2 1 4 1 2 3 4 1 1 1 19 5 6 P 5 19 3-3

41 „ operculum 1 I 4 1 3 19-2 3 P5

42 Bythinia, eggs 4-r 1 1 1 1 3-8 1 1 15-4 1 1

43 Dreisséna, larva + 5 8 +  1 1 3 3 4  4 1 58 + 4 29 4 1 9 + 4 1 4 1 3 1 96 4 27 5 1*7 61-5 90 2

44 „ byssus + + + + + + + 4 4 4 4 4 4 4 4 4 O 4 4 4 4 76-9

2 845 Unionidae, glochidium larva + 4 l 4 3 4 l 6 4 30-8 6

46 fragments of Mollusc, shells 4 1 5 6 4 18 1 4 6 l 2 42-3 18 4-8

47 Bryozoa, fragm. of tubes 15 18 5 2 2 4 4 3 4 l 1 2 46-2 18 5-3

48 „ , statoblast + 2 4 l  l 4 2 4 3-8 1 1 23T 2 P7

49 scales of fish 1 1 4 2 3 + l 4" l 2 34-6 3 1-6

6 9 15 14 11 12 18 17 16 20 12 21 16 7 10 12 16 2 12 6 2 7 13 17 10 20 14 21 3  7 3 10 2 3 8  10 8 16 8 15 4 12 17 14 5 18 1 1 12
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C. R e s i s t a n t  p a r t s  a n d  f r a g m e n t s .

ai). In conection with development: exuviae of larvae and pupae 
of Arthropoda, Cladocera, etc., empty oases (gelatinous, chitinous, etc.) 
of eggs, cocoons; gemmules, etc. already hatched.

b). Indicating death: Any fragments of forms mentioned in A. 
a—b. For instance, the calcareous shell of Mollusk larvae of young and 
adult Mollusks, of Ostracoda etc. Shell of veliger and glochidium larvae 
and Ostracoda are not so easily broken as those of adult mussels. This 
ought to be due totthe small size as well as to the higher percentage of 
organic material in those Shells. Chitinous material and byssus thread 
have especially high resistance.

P rotozoa  (F=84.6%). Of this group Infusoria occur the most 
frequently in the samples (F == 84.6%). Flagellate Protozoa are rare, 
Rhizopoda being represented only by a few empty shells of Centropyxis 
aculeata and Difflugia sp.

Most of the Cili'afa belong to the Order Peritricha, Epistylis being 
the most frequent and abundant. Colonies with zooids up to 50—60 
drift ashore with substratum (chitinous fragments of Arthropoda). They 
also enter into empty gemmules and cocoons (Oligochaeta). Zootham- 
nium alternans, occurring on stones on the shore, is detached from the 
original substratum. This might be caused by the resistance of the 
substratum to the mechanical action of the waves. There w ere only a 
few zooids left in the colonies, while most colonies of Epistylis, with the 
exception of autumn examples, were very vigorous. Vnrticella cast 
ashore attached like Epistylis (see Group 5, Tab. I). Hypotricha Ciliata 
are frequently found inside the tubelike fragments the exuviae of Arth
ropoda larvae, together with other Infusoria of various systematical 
standing (Group No 7). All these Infusoria seem to originate in the 
littoral, inhabiting shore waters, though the ones attached to floating 
chitinous remnants'may have drifted ashore from the open water (neu- 
stotripton).

The delicate body of most Infusoria disintegrates quickly after 
death, this being very likely the reason that all the Ciliata Protozoa 
were alive.

C o e l e n t e r a t a .  Gemmules of fresh-water sponges, were 
frequent. The majority of them belong to Spongilla fragilis, which is 
quite common on stones in the shallow water, those of1 S. Carteri being 
Tare. Most gemmules are empty, fragments seldom seen. On one occasion 
a small piece of sponge was found with a few spicules and some bind
ing material.

Not one hydra individual was found in its typical form, only 
degenerate (?) ones: closed tubes of small size, without tentacles (autumn 
samples. 1942). fudging from the nematocysts they belong to Pelmato- 
hydra oligactis P a l l .,  a species very common in our lake. Hydra in a 
similar condition is not rare in benthos samples collected in the shore 
waters. On one occassion a freshly broken piece was found from the 
aboral part’,of the body.

T u r b e l l a r j a .  A few free living flatworms, respresenting two 
species not yet identified, found alive in about a third of the samples. 
Their cocoons are enumerated in Group 15.
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N e m a t o d a .  Live round-worms are very frequent in samples 
taken either immediately at the water’s edge or at about 1.5 m distance 
from it. They were exceedingly numerous in samples collected in the 
autumn (Nos 7, 8 d). Sometimes they are the only animals in the drift. 
Nematods inhabit the coatings on macrovegetation or on any kind of 
submerged objects („Aufwuchs“) in great abundancy. Disturbed by 
wave action, its constituents disperse throughout the water. The worms 
found ashore, might be freed in this way.

Nematoda seem to be quite resistant, surviving in drifts far from 
the water’s edge. Further investigation is, however, desirable, to decide 
whether all the forms found are truly 'aquatic or amphibiotic. Hygrophil 
terrestrial species might also bd present. The worms found in great 
abundance were about Punctodora size, with the exception of a few 
large forms (Dorylaimus?).

R o t a t o r i a .  Freely swimming forms, those crawling about 
among the debris or creeping like leeches, as well as those of sedentary 
type, were found alive. In sample No. 1, collected after stormy days, a 
lew pelagic forms (Keratella cochlearis, Conochilus} were present.

A n n e l i d a .  Oligochaeta occur in almost every other sample 
(F =  46%) though with few individuals. Among them Nais, Stylaria 
and Aelosoma could be recognised, species common among the macro
vegetation in the littoral. The cases of their cocoons are highly resistant.

A r t h r o p o d  a. This well represented group included few live 
specimens, but there were plenty of fragments. This peculiarity is per
haps in connection with the high resistance of chitinous material. Within 
the group Crustacea, Insecta and Hydra carina could be recognised. In 
the Crustacea a few specific identifications could also be made. On 
many occasions it was impossible to establish the proper systematical 
place of the fragments- Group 40 (,,Arthropoda‘‘) was introduced for 
such cases.

T a r d i g r a d a .  In the summer and autumn collections of 1942, 
many specimens of the water bear, Macrobiotus rruacronyx, were found, 
but during the following year it was scarce. In a sample taken at the 
end of October, 1942, there were 71 individuals/cm3, 27% of which 
were in the process of moulting with eggs. Eggs, enveloped in the cast 
skin were found separately. This species lives in great population in the 
detritus covered bottom of shore water of section ,,A‘‘. During the study 
of the mud fauna, one example with 16 eggs was found in the mud 
(January 24 th, 1947). The water was covered by a layer of ice 25 cm 
thick, the temperature of the bottom was 3 C° (inverse temperature). 
Other members of the biocoenosis of the benthos were Micronecta, 
Ectinosoma Edroardsii and Macronyx laticornis, all of them abundant, 
while Alona affinis and chironomid larvae were scarce. Plant life was 
represented chiefly by Diatoms, Schizophyceae (Oscillatoria, Gomphos- 
phaeria, Lyngbya) and Cosmarium, which were scarce. The mud, due 
to the long-lasting ice cover, had a blackish colour. (The lake was frozen 
from the middle of November, 1946).

C l a d o c e r a .  One of the most common elements in drift sam
ples are Cladocera and their remnants. (F =  80.7%). Only 5 samples 
were negative. This material constitutes a considarable volume too. Liv
ing (F—46%) and dead specimens (F =  11.5%) as well as ephippia
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with eggs (F=34.6%) and empty ones were found, fragments of shells 
being very common, lliocryptus (L agilis Kurz and another sp. not cast
ing its shell when moulting), Alona quadrangularis affinis and Monos- 
pilus dispar could be identified, As to ephippia with eggs, those of 
Alona, Acroperus harpae, Monospi'us, Rhijnchoialona rostrata and 
Leydigia acanthocercoides could be distinguished. All the species men
tioned Were reported from Kis-öböl bay, some of them inhabiting the 
muddy bottom of the open water off its shores too. These were found at 
the bottom of the shallow water among floating detritus, as well as in 
detritus cast ashore. (Sebestyén 1947, 1948). lliocryptus, Alona, Rhyn- 
chotalona and MonospUus are common in the bottom among detritus in 
shore water off section „A“ too).

During late autumn and early spring the free shells of Clado- 
cera are badly damaged, but in some cases specific indentification was 
possible. Alona affinis and some striped valves (Acroperus?, Rhyncho- 
talona?) were the most common among the remnants. A few exceedingly 
large valves in all probability belong to Eurycercus lamellatus, which 
has been recorded from the bay also (Sebestyén 1948). In the case of 
Monospilus it could not be elucidated, whether the empty shells were 
empty ephippia or the skin of dead specimens. Ephippia in general had 
been found as late as May and as early as August. The presence of dead 
specimens of Monospilus and lliocryptus in an autumn sample (No. 21, 
October 16th, 1943) might mean the end of their life cycle at the close 
of the favourable season. Of pelagic species only Leptodora (one dead 
specimen) was recorded.

O s t r a c o d a .  Living specimens scarce, empty shells — partly 
broken — very frequent and numerous. Specific identification was not 
made.

C o p e p o d a .  In this group Cyclops occurred the most fre
quently in summer and early autumn, 1942. They were not found the 
following year. Green epizoon were attached to the October specimens. 
Group No. 26 (Copepods not classified) was made up mostly of Har- 
pacticidae, while the nauplii are enumerated separately. One dead indi
vidual of Diaptomus was found. Both Cyclops and Harpacticidae are 
common in the shore waters, while Diaptomus is a member of the 
plankton.

Of the higher Crustaceans inhabiting the lake only Corophium 
could be recognised. Though this Amphipode is very common in the 
littoral, no alive specimens were found. This very likely has something 
to do with the fact that this form is semi-sedentarv, though it is a very 
good swimmer. Its exuviae may occasionally be found in great masses 
in the shore waters, but in the samples investigated remnants were rath
er scarce. The tube-like case of Corophium ini a condition permitting 
recognition was found only in one sample.

Group 28, C r u s t a c e a ,  might include fragments of any of the 
groups already mentioned. In this group the Crustanceans were enumer
ated, the systematical standing of which could not be established.

I n s e c t s .  Larvae of Ephemeridae, Diptera, Trichoptera and 
Rhynchota were recognised. The Ephemeridae are rare and not numer
ous. The Chironomida larvae and pupae are grouped separately from 
the other Diptera. Their occurrence is rare and the individual number
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is low. Their fragments are more frequent. It must be noted though, it 
was impossible not to enumerate part of them with the Diptera (Group 
Diptera, Insects and Arthropoda, Groups 32, 35, 39). The prothoracal 
horns of the midget pupa (Protenthes and other species) are very re
sistant and, as floating objects, they were mostly uninjured. The pre
sence of these air sacs in drifts is known from earlier investigations (Entz 
Sebestyén, and Szabó, p. 24, 35, 47). The larval skin and fragments very 
likely belong to Cryptochironomus, and Microchironomus etc, species 
common in the bottom of the Kis-ölböl bay.

T r i c h o p t e r a .  Living „caddisworms“ were very scarce in the 
samples, empty cases more frequent (Hydroptilidae, Leptoceridae).

H e m i p t e r a .  Only dead individuals of Micronecta and a few 
of their cast skin were recorded. These minute water bugs are occasion
ally common in shore waters, inhabiting only „deep“ waters during 
the daytime and dispersing all over at night.

H y d r a c a f i n a .  A few larvae and adult specimens of water 
mites were present, though seldom. Fragments of their egg masses were 
found, as well as remnants of the gelatinous envelope surrounding the 
eggs.

M o l l u s c a .  Shells of Dreissena larvae, both in the veliger and 
sphaeriumj phase, were very frequent. This indicates the great loss take- 
ing place at the larval stage of this mussel. The few living specimens 
were mostly in the sphaerium phase. Very frequent constituents of the 
detritus are pieces of byssus thread. The great, mechanical shock breaks 
the thread, leaving the surface undamaged. The shell of the glochidium 
larva (Unionidae) was scarce, and no living specimens were found- 
Though Gastropoda are rather well represented in the littoral, remnants 
of only two species could be recognised, viz. the corneous operculum 
and the gelatinous case of the singly laid eggs of Lithoglyphus nati- 
coides, a very common form in our lake. Fragments of the gelatinous 
envelope of the egg mass of Bythinia are scarce. With the fragments of 
mollusk shells (Group 46) twTo young Dreissena, one Lithoglyphus and 
a fragment of the terrestrial form, Cycloston'^a elegáns, were enu
merated.

B r y o z o a .  Broken pieces of empty tubes are fairly common 
Statoblasts both free and stationary are in most cases empty. It is to be 
noted that one statoblast of Lophopus was found, a species not known 
hitherto in the lake.

Fishscales, mostly corroded, few.
In Group 38, under the title ,,eggs'1 are enumerated those which 

could not be placed with certitude in any systematical group.
About half of the groups (Nos 16—39) belong to the Arthopoda. 

Most of the elements originate from the littoral and benthos and many 
inhabit the coatings. Even the structure of the drift material occasionally 
bears some resemblence to that' of the coating. Only a few elements orig
inate in the open water, these being constituents of the plankton and 
neuston. Plankton organisms were cast ashore after Stormy days, (see 
sample No. 1). All the elements found, originate in the lake itself (home- 
produced elements). Using the terminology introduced by Entz, 
Sebestyén and Szabó (1. c. p. 31) the great majority of the elements 
might be considered true constituents of drifts („echte Driftelemente‘s).
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T e r r e s t r i a l  e l e m e n t s -
Allochtonous elements are mostly terrestrial („secundäre Drift

elemente“ 1. c.p. 32)., The pollen of Coniferae growing in the neigh
bourhood is rather common. Hairs of Verbascum and Hyppnphae were 
seldom found. Fruits and seeds are of Compositae and other plants of 
mostly unknown origin. Along the shore in November, 1942, the fallen 
leaves of the poplar trees cast ashore by the waves accumulated in 
great abundance. Their fragments mingle very likely with the autoch
tonous plant debris.

It is hard to tell whether the few feathers found are those of 
water fowl or are blown into the water and later cast ashore. The origin 
of minute scales of some Lepidoptera is also unknown.

*

Because field investigations as well as the collection of samples 
extended over one year, — judging from the condition of organisms 
washed ashore, — some idea could be gained of certain events in the 
l i f e  o f  t h e  l a ke .

The appearance of ephippial females of Alona affinis and the 
presence of quite a few dead specimens of 7Uocryptus in some of the 
autumn samples show that the life cycle of these species came to an end 
at the close of the favourable season. Macrobioius with eggs could be 
found throughout the year, showing that reproduction is not limited to 
a certain season, and that the species in question is eurythermous.

Forms distinguished by a high number of offspring, perish in 
great numbers in their early stages of development, a great loss taking 
place in the veliger phase of the Dreissena larva, somewhat less during 
the following larval phase, called sphaerium.

When' the water level is falling organisms inhabiting the organic 
sediment on flat shores are left dry. They survive as long as some water 
remains among the particles. Detritus left on shore in such way, could 
not be considered as true drift, though the destiny of its microfauna is 
similar to that of drifts. However, a difference exists between them viz. 
the construction of the original biocoenosis could be recognised in the 
first case, while in the material washed ashore, the selective power of 
the wave action might change its structure.

The most resistant animal substances seem to be chitin and spon- 
giolin, but even in the case of these, a mechanical destruction, through 
the dislodging force of the waves, prepare them for the activities of 
specific bacteria which play a role in the decomposition of such sub
stances.

CONCLUDING REMARKS
Formation and material of detritus drifts were investigated in 

an appropriate section of the shores of the Tihany peninsula, Lake 
Balaton.

Field observations and qualitative and quantitative laboratory 
analysis of 35 samples collected from June, 1942, to April, 1944, were 
involved in the study, followed by an evaluation of the data gained 
from systematical and ecological points of view. The aim was to elu
cidate 1) the origin of the various plant and animal constituents in the
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drifts, 2) the process of fragmentation, and 3) the role and significance 
of detritus drifts in the cycle of matter in Lake Balaton.

The bulk of the samples is made up of organic particles.
The origin of the organic particles is threefold: 1) fragments of 

macrovegetation; 2) dispersed elements of the coating of various sub
strata detached by the waves; 3) organic debris of the bottom of the 
littoral.

With the fragments of higher vegetation other plants of low 
systematical rank mingle, such as mosses, fungi and algae, filamentous 
forms being the most frequent among the latter.

Data on animal constituents belonging to 49 groups (not of equal 
systematical value however) were united in a T a b l e  showing the pre
sence and individual numbers of the various animal constituents (alive, 
dead, fragments) in each sample: frequency of distribution calculated in 
■%, maximal and average individual numbers of all the material in
vestigated quantitatively are also given. About half the groups belong to 
Arthropoda. Most of the animals originate in the littoral and benthos, 
many inhabit the coating. Only a few elements are from the pelagic re- 
gion.

Beside these autochtonous ingredients some of terrestrial origin 
might also be found. The origin of seeds and fruits is largely unknown.

Condition of the bodies of plants and animals differs according 
to the length of time they have been detritus constituents. The part
icles represent various stages of mechanical disturbance and chemical 
decomposition. Part of the plant debris is of turfy appearance.

All these constituents have come under the rule of wave action, 
which disperses them in the medium and when the dislodging force is 
sufficient, they may be washed ashore where the topography is suitable.

The selective power of wave action takes part in the gathering 
of the partiöles and their disposal on the shore, though in this process 
the shape, size and specific gravity of each ingredient plays a role too. 
The locomotion of an active organism might come into play but only in 
the case of very gentle motion of the water.

The most frequent size of the plant debris is about 0.5—5.0 mm, 
besides which finely distributed particles are also present. Sedimenta
tion of such fine particles is exceedingly slow, and this makes the 
transportation of the fine detritus into the free waters possible.

Though fragmentation of the macrovegetation takes place grad
ually, it seems that there is a gap in size between c o a r s e  and 
f i n e  detritus. It seems also that fine detritus may be formed at any 
stage of fragmentation. The matter of size however should be approach
ed only by collecting many exact numerical data on the material.

The d e t r i t u s  d r i f t e d  a s h o r e  lies there for a longer 
period, it dries, becomes fragile, and may break up gradually to fine 
particles under various mechanical influences and might be carried 
away by the wind or washed into the water immediately.

Fine detritus which remains in the shore water, might be con
sumed by members of the benthos. Most of the c o a r s e  detritus remains 
in the littoral and as bottom sediment forms a biotope for a characteris
tic biocoenosis made up of various microorganisms. (A thorough study 
of this biocoenosis will follow in the near future.) Coarse detritus might
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serve as food too, but this question needs special investigation. Most of 
the f i n e  particles are transported to the open water district, and 
might form an essential part of the seston from a trophical point of 
view. Benthic forms might feed upon it, when sunk.

T h r o u g h  t h e  e f f e c t  o f  w a v e  a c t i o n  p l a n t  a n d  
a n i m a l  b o d i e s  m i g h t  b e c o m e  s u b j e c t  to  f r a g m e n 
t a t i o n  b e f o r e  r a c h i n g  t h e  e n d  of' t h e i r  l i f e  c y c l e  
a n d  t h e  o r g a n i c  s u b s t a n c e  r e p r e s e n t e d  i n  t h e m,  
b y  t h e  i n t e r v e n t i o n  o f  d e t r i t u s  f o r m a t i o n ,  d e t 
r i t u s  f e e d e r s  a n d  t h e i r  c o n s u m e r s  e t c - ,  m a y  be  
t r a n s f o r m e d  i n t o  l i v e  m a t t e r  a g a i n ,  d e l a y i n g  t h e  
p r o c e s s  o f  c o m p l e t e  d e c o m p o s i t i o n .

July 21, 1948, Tihany.
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K B o n p o c y  0  T E M E H H H  f l E T P H T A  B 0 3 E P E
EA JIATO HE  

Abtop: OJlbrA IIIEEEIUTbEH 
PE3I0ME

Mbi HCCJiegOBajiH (jrapMauHto h coctsb geTpHTa okojio noaxogHuieü uacTH ß e p e ra  
rionyocTpoBa TnxaHb b 03epe BanaTOH.

Ochoboü gnu gaHHbix HCcnegOBaHHü nocjiywHJiH HaßmoaeHHH b none, ganee 
KauecTBeHHbiH h KOJiHMecTBeHHbiü naSopaTopHbiü aHHJiH3 35 npo6, 3a6paHHbix c hiohh 
1942 r. no anpejib 1944 r.
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Xlanee npOM3Be^eHa opeHKa AaHHbix co CHCxeMaxHqecKoií h 3KOxorHqecKOö xobck 

3 p e H H H .
Henbio HauiHX HCCAeAOBaHHfl hbahaock
1. BbííICHeHHe npOMCXO)KASHHH pa3AHqHbIX BHAOB $J10pbI H 4>ay HBl B TeqeHHHX.
2. npoueccbi (|)parMeHTanHH.
3. BblHCHHXb pojlb, 3HaqeHHH H BXHBHH6 TeueHHH AeTpHXa Ha npoueccw  B OÖMene 

BemecTB b  03epe B a J ia T O n e .
TaaBHyio qacxb npo6 cocxobahiox opraHuqecKHe qacxnubi. 3 xh qacxMutJ nponc- 

x abt M3 Tpex hctobhhkob:
1. tpparMeHTu MaKponereTaqHH.
2. ßHcnepcHbie qacTHpu, OTOpBaHHue boahamh ot nOBepxHOc™ pa3H b ix  cyßcTpaTOB.
3. OpranHqecKHÍí naHOc co Ana noö'epejKbíi.
<J)parMeHTbi Sonee pa3BHXoM BerexauHH cjvieuiMBaioTCM c pacxenHHMH öonee hh3KOü 

CHCTeMaTHBecKOíS KaTeropKH, Ka« mxh, rp n ő u  h boaopocjth. CpeAH nocAeAHHX Maine 
Bcero BCTpeqaioTCH HHTSBHAHbie (popMbi. B xaÖAHue coöpaHbi AaHHbie OTnocHTejibno 
opraHHaecKHX c o c T a B H b ix  qacxeß, npHHa,AAe>xamHX i< 49 rpynnaM  (pa3AHqHux cucxe- 
MaTMMecKHX K a x e r o p i i í l ) .  3xa xaÖAHija y K a 3 H B a e x  Ha HaAHqne h bhcao p a 3 H b i x  o p ran n - 
qecKHX cocxaBHbix qacxeií ( jkhbmx .MepxBbix, qacxHHíj) b i<a*AOft oxAeAbHOií npoöe. 
TaM-x<e npHBeAeubi qacToxa hx pacnpeAenenHH b % -ax , AaAee, MaKCHMaAbHoe n cpeAHee 
bhcao Bcex HccAeAOBaHHbix MaTepwaAOB. npH0AH3HxenbHO noAOBHHa scex  rpynn  npvi- 
HaAJiOKHx k MJieHHCxoHorsiM. Haipe Bcero x<HBOXHbie npoHcxoA«x H3 boa«  noöepexíbH 
h  öenxoca, Mnorne OAHaKO >KHByx na noBepxnocxHOíí oöonoqKe. TojibKO HeöoAbinoe 
bhcao cocxaBHbix qacxeíí, HaßAennbix nocae 6ypn , nponcxoAHX H3 nejiarHqecKOíí o6nacxn. 
KpoMe 3XHX aBXOxxOHbix cocxaBHbix qacTeü, HnorAa ncxpeqaioxcsi h qacxnubi noqBeHHoro 
npoHcxojKAeHHB. npoHCxo>KAeHHe ceMHH h iJ)pyKX0B no Bojibuiefí qacxH HeH3Becxno.

CocxoHHHe xen pacxeHHÜ h  >k h b o x h w x  pasnnqHoe b  3aBHCHinocxH ox cpoxa ripe- 
öbiBanHíi b  A6Tpnxe. Ha 3 x h x  qacxHuax naÓíiioAaxb pa3Hbie cxaAHH MexanHnecKoro 
pa3MeAbqennH h XHMHqecKoro paanoweHHH. H3BecTnaH qacxb pacTHxenbHoro p ß j p v m  
HMeeT Top^swoft cocTaB.

Bee 3th cocTaBHbie qacTH riOABepxceHbi AeKcxBHio boah, KOTOpue pacceHBaro? 
hx b cpeAe, a eenn curia pa3Meixi.eHHH AoexaxoqHa, boahu BbiMbiBaiox hx na noöepewbe, 
na Mecxa cooxBexcxByromeií xonorpa<5)nn.

ÍÍHHaMHqecKaH CHJia AeíícxBHH bojih 0Ka3UBaex BJiHHHHe Ha rpynnHpoBKy qacxHH 
h Ha hx pacnpeAeneHHe no noöepexcbio, xoxh b bxom nponecce w (})opMa, pa3Mep h yAeJib- 
HbiW Bee oxAeJibHbix cocxaBHbix qacxeü Hrpaex H3BecxHyio pojlb. r ip n  oqeHb cjiaöoM 
ABH»<eHMH BOAbi h ABH>KeHHe >KHBoro opraHH3Ma yqacxByex b 3xom npopecce.

Pa3Mep pacxMxe/ibHoro AeTpHxa KOaeßjiexcB qaipe Bcero ox 0,5—5 mm., Kpowe 
xoro Bcxpeqaroxca h öo.xee Me.iKHe qacxHUbi.

CeAeMeHxauHH xaKHX mbakhx qacxHU npoMCxoAHT KpaiÍHe mbaachho h 3xo Ae«aex 
B03M0)KHbiM nepeMemeHHe MeAxoro AeTpHxa b oxKpuxyio BOAy.

HecMOxpn na xo, qxo pa3Me.nbqeHHe MaKpoaerexaunH nponcxoAHX nocxeneHHO, 
oqeBHAHO HMeexcfl npoßeii b pa3Mepax Me>KAy oqeHb mcjikhm m KpynubiM AeTpHXOM.

OqeBHAHO MejiKHÖ AeTpwx B03HHKaex b i<a>KAOií cxaAMH pa3MenbqeHHH. Bonpoe 
o pa3Mepax, OAHaKO, moxcho pemaxb xojibKO nyxeM HCCJieAOBaHHB MHoroqHcaeHHbix 
AoexoBepHbix AaiiHbix.

JJexpHx, BbiHeceHHbift b o a o ü  Ha no6epea<be, BcneACXBHe A O J i r o r o  npeSbiBanun na 
ßep ery , B b i c w x a e x ,  cxaHOBHXca 6oaee a o m k m m  h  —  ü o a  b a m b h m c m  pa3JiHqHwx (})aKXopoB 
nocxeneHHO pa3Mejibqaexc>i a o  caMbix mc.tkmx qacxmi, oxKyAa BeTep m  b o a h  Bnocjiea c t b h k 
yAanniox erő .

MejiKHÜ AexpHX, ocxaBmHiícM b BOAe noßepejKbH, ynoxpeßjiHexcB qneHaMH 6en- 
xoca. Eojibuia« qacxb KpynHoro AeTpwxa ocxaexcn na no6epe>Kbe, hjih b b h p p  ocaana 
na Ane. Oh xaM oöpa3yex Snoxon aab xapaKTepnoro 6nou3He3a, cocxonuiero H3 pa3Hbix 
MHKpoopranH3MOB. (IlOApoÖHOe HCCJieAOBaHHe axoro 6HOU3He3a BCKOpe öyAex npoH3- 
BeAeHO.) Kpyrim.íH AeTpux mo>kct cjiyxoitb h  b Kaqecxae mnaTejibiioro Maxepnajia, 
h o  3xox Bonpoe xpeßyex AanbHeíimero H3yqeHHH.

TAaBnaH qacxb «enKHX qacTHU bhhochxch b oxKpwxyio BOAy h xaM c xpoi})HqecKoa 
ToqKH 3peHHH cocxaBAHex cyiuecxBenHyio qacxb cecxoHa. <t>opMbi öem oca  Moryx nojib- 
30BaxbCH exHMH qacxHuaMH, KorAa ohh onycKaroxe« na aho.

BcneACXBHe acíIctbhh boah, pacxHxeAbHbie h x<HBOXHue xeAa Moryx noABepraxbcji 
pa3MeAbqenHK> — euje He okohahb noAHbiH uhka CBoefi >kh3hh, a hx opraHHqecKHÜ 
MaTepnaA, BcneACXBHe (JjopMauHH A^TpnTa, aohcxbhh np0H3B0AHxeAeií h noxpeSuxeneK 
AexpHxa h x. a- MO>xex onnxb npeBpamaxbcn b opraHHqecKHe BemecxBa, oxcpoqHBaH 
TaKHM o5pa30M npouecc noAHoro pa3A0>KeHHH.

31-ro HioAH 1948 r . a- TnxaHb.
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