STUDIES ON DETRITUS DRIFTS IN LAKE BALATON®*

BY
OLGA SEBESTYEN

From the Hungarian Biological Research Tnstitute, Tihany, Lake Balaton
{Received for publication 10th March, 1949.)

Results of previous investigations of the drifts on the shore of
Lake Dalaton (ENTz, SEBESTYEN and SzaBO, 1942) suggested that a
thorough study of drifis built of detritus might help to elucidate the
problem of organjc detritus, including its réle and significance in the
cycle of organic substances within our lake.
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Figure 1, A sketch of Kis-6bol 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, Ziirich, '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 vears 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 ENTZ, SEBESTYEN and SzaBO, 1942, Plate I. Fig. 4). On the E shores
of Kis-6bol, 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 (SEBESTYEN,
1948 p. 104). A section of the SW part of the shores of the bay — about 15
m long (section ,A“ Fig: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 détritus drifis 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 lsediment belt of 2—3 m
in width resembling ..f 6 rna” (SERNANDER), the particles may be dis-
sersed in the turbulent water, lending a dark brown color to it, or — at
Ieast 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 bereached by the
waves any more. Material cast on top of big stones is especially exposed
to that fate. At the boltom of such masses of detritus in the favourable
season, terrestrial hvgrophile forms may find refuge (ETNz, SEBESTYEN
and SzaB6 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-6bdl (ENTZ, SEBESTYEN and SZARG p. 53—60). 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 say 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 6 rmna“ like sediment was brought up by means
of a hand-net or a jar. For comparison a few samples were taken from the Asz6f6i-6bol,
an extensive bay located NW of the Kis-6bol, (SEBESTYEN 1948, p, 100),

Following a brief study in the field, the desired material, viz. 50—100 cm?® from
the detritus drift, was taken up in large wooden pincers and carried in a porcelain cup
to the laboratory. The measuring of one ecm® 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 cm® volume, which held about 4 cm?® lake water, filtered twice, till the
contents of the cylinder increased by one c¢m? 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 sctudied in a wet condition, so as to find the animal constituents alive. It
was 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.
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Figure 2—2. Level (oo ) and temperature (------------ ) of lake water, Tihany,
1942. and 1943,



THE SAMPLES.

All the samples except Nos 16ab and 17ab were collected in Kis-6bol
bay. If not indicated otherwise the samples are from detritus drifts. (g = qualitative
analysis; Q = quantitative analysis; F = floating detritus).

June 4th, 1942 Unusuaily high water for about two months, Level now
descending. Stormy weather a few days previously. NE wind.

No. 1. (q). Few pelagic species present among the plant debris (Ceralium
hirundinella, Keratella cochlearis, Conochilus sp., alive; Melosira, Pediasirum, Keratella,
dead), A few Bangia filaments originate from the rich growth of algae attached to
stones in the vicinity. A siatoblast of Lophopus, a species noi known hitherto in the
lake, is found.

July 14th, 1942, Stormy weather for days strengthening to a gale at night
and continuing during the previous 24 hours. Part of the detritus still afloat.

No. 2, (q+ Q), The drift (,A" section) is about 2—3 days old, but washed
constantly in and out, It consisis of green amd brown, that is newly broken and old
particles of macrovegetation; Cladophora glomerata filaments, partly empty cels
Epistylis colonies, empty gemmules and shells of Ostracods frequent. Tardigarda
(Macrobiotus macronyx) noted for the first time. Various animal and plant constituenits.

August 6th, 1942 Drifts everywhere along the shores (Sects. A B C D).
The previous night a heavy shower (16 mm), Raining, Off ,A™ section there is much
floating detritus in the water (see No 3a).

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

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

August 10th, 1942 Medium water level. Drift formed on the day of
collection, wave action had ceased when sample was taken. Much floating detritus in
the water.

No. 4. (Section ,B*) (q+ Q). Habit of drift is similar to that of Nos 2 and
8, very likely it is of the same material.

August 17th, 1942, Level descending.

No. 5. (q+ Q). Fragments of most varied origin, Arthropods being represented
mostly by ephippia and shells of Cladocera, When collection was made from the botiom
of the open water off shore, fragments of similar origin were noted in abundance. Among
the live constituents wheel animacules and chironomid eggs are frequent.

October 23d, 1942, Water-level about 30 cm lower than during previous
collection, portions of the bottom of the bay emerged above water. Drift scarcely
developed, consisting of sand, shells of Dreissena, Lithoglyphus, as well as of the fallen
leaves of trees. The plant debris is brown.

No. 6. (q+Q), Filaments of Cladophora — with a rich coat of Dialoma
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.

October 24th, 1942. (Section ,D“), Close to the edge of the water pow-
dery fine particles a continuation of the ,forna“ 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 trme
drift in s. 8.).

No. 7. (@q+ Q). Shells of Cladocera, 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 (211),

November 19th, 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 irees and detritus accumulated in huge masses, forming a steep barrier
at the water’s edge. There are sections where only molluse shells (Dreissena, Lithogly-
phus) are ecast out without any detritus, It is an instructive demonstration of the réle
of various factors in the formation of drifts, Here and there detritus dispersed in the
water .
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No 8a (off section ,,CG*; Bottom sediment; q), Struclure 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 Alona affinis
with winter eggs.

No. 8b. (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, 1Tt
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.

No. 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 Alona affinis, As to living specimens Nematoda
(frequent), Caonmthocamptus, a few Ostracods, free ephippia and the larva of Driessena
(sphaerium phase) are to be mentioned.

No. 8d. 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 emply cases
of Oligochaeta cocoons noted, Many more animal constituents than in No. 8a. Filamen-
tous algae.

November 21st, 1942, Previous collections only two days earlier. Three
samples taken from the shore, about 1—1.5 m from the water’s edge,

No. 9a, (q). Finely distributed organic particles, inorganic elements missing.
No organism with active motion, A few ephippia (Monospilus) and some live gemmules.
Dead specimen of Corophium. Cladophora and Spirogya alive,

No. 9b. (q). Sample taken at a graeter distance (1.0 m) from the water’s edge
than the previous one. Material similar 10 No. 9a, with the difference thai it contains
plant debris of larger size too, No live constituents, a very monotonous sample.

No. 9c. (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
nesemblance to its typical structure. The abundance of Nematods is evidently due to
this. The effect of wave action is shown in the separation of the gemmules into single
specimens.

March 29th, 1943. No collection during winter, Previous days with clear sky
and warm weather, Drifts of pebbles and reed decorate thie shores. Here and there
small patches of detritus gently washed by the waves, In water floating detritus,

No. 10. (q+ Q). The animal constituents are mostly fragments. With the ex-
ception of Nemateds (256 live individuals per em?®) 12 groups are represented by a few
living individuals.

No. 10a (q), From section ,A“ some water with floaling detritus was drawn
up, When poured into a glass cylinder, sedimentation soon began. Volume of sediment
about 6%, 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 (Monospilus), empty gemmules and byssus thread, Green
mineral particles mentioned above present. After the sedimentation of formed elements,
the water seemed rather opaque, in it a minute organism (a colourless Mastigophora?)
was present in great numbers.

April 21st, 1943, Detritus drifis on the shore washed by the waves.
(No, 11). In the water (section ,,A*) floating detritus (No. 1la).

No. 11. (q+Q), Empty ephippia of Monospilus in abundance, Unusually few
shells of Ostracoda, which fact was related somewhat to the gentleness of wave action.

No. 11a (q). A net haul from the shore water. A few living specimens of
Micronecla 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 much difference could be established, Empty shells of Alona and
FEurycercus (?) are more corroded than in Nos 9 a b ¢, while the heavily built sheil of
Monospilus 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®, takes 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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May 24th, 1943. No. 12, (g+ Q). Plenty of Episiylis partly inside empty
cases of Oligochaeta cocoons and in gemmules. 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 Macrobiolus (in mould with eggs) are smaller than the autumn examples.

June 17th, 1943. No. 13 (q). The plant particles are rather coarse.
Epistylis abundant, some Rotators and ephippia with eggs. Free branches of Cladophora.
Among the fragments cast skins of Insecta larvae and shells of Ostracoda noted.

July 11th, 1943 No. 14. (g+ Q). Water above medium level, The mate-
rial cast out — only poorly developed drifts — is wel, though it is not freshly
washed out by the waves. Mingled with plant debris only a very few animal constituents
are present (Rotators, Protoza, gemmules). Composition of fragment material is rather
monotonous.

July 19th, 1943, 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. At seclion ,,A“ floating detritus in abundance Part of the formid
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 structune.

No. 1ba (q). Newly fragmented green particles of plants mingled with the
old, brown material. Epistylis and other Infusors found alive, Fragments of Arthropoda,
empty gemmules, etc., present.

No. 15b (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 are
present, Among the fragments, cast skins of chironomids (larvae and pupae) in abune
dance. Some fish scales and a dead young fish.

July 20th, 1943. The Asz6f6i-6b6l bay, where these four samples (Nos
16 a b, 17 a b) were taken, is much larger than Kis-6b6l, from which most of the
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, one being sediment (No. 16 a), the other floating detritus
(17 a),

No. 16b. (q), Old plant debris with very finely distributed particles. Hypotricha
Ciliata, Nematoda and Spirogyra — all alive — in abundance. Cast skins of chironomids
(Cryptochironomus, and Prolenthes) dominating among the fragments, the very
resistant prothoracal horns of the pupa found separately. Shells of Cladocera
(Aeroperus?) abundant,

No. 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.

No. 16a (q). A net haul taken from the water in the close neighbourhood of
No. 16 b. It consists of the most nesistant parts of plant tissues, Spirogyra, Nematoda,
Rotatoria, various forms of Infusoria (incl, Epistylis) and Dreissena were found alive,
Fragments are the same as in No. 16 b, with the addition of some dead Cerophium and
fragments of cocoon shelils,

No. 17a. There is a wide, datk brown movable layer of detritus above the
inorganic sediment of pale grely colour. It is made up of newly broken and old
particles. Both animal and plant constituents — alive — are lacking, Fragments of
Arthropoda in abundance.

July 31, 1943. Water level descending, Since the previous day, with a heavy
storm, a great mass of detritus floats in the shore water, with some finely distributied
particles, Material washed out on the shores, and a , forna“ like sediment on the bottom.

No. 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 Epistylis and eggs of unknown origin the
groups are represented by few individuals, Branches of Cladophora and other filamen-
tous algae — not identified — are scarce. All the gemmules are those of Spongilla
fragilis. Forming a pavement layer, the group is divided into halves along the equator
of the gemmules,

August 23d 1943. No. 19, Detritus drift (section ,,A“) made of the
usunal turfy material. (q + Q). Few living organisms present, among them Spirogyra
(scarce) and Epistylis (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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September 23d, 1943. The water level is rising. During this month the
shore was decorated with detribus drifts only at section ,, A“. Rainy weather. A neuston
formation made up of chitinous fragments, mostly of Cladocera.

No. 20, (q+ Q). Piant debris in a turfy condition. Cladophora and Spirogyra
alive, Animals with active motion but few, (Episiylis and other Infusoria), shells of
Ostracoda, Cladocera and skins of Arthropoda being the most frequent among the
fragments.

October 16th, 1943, Water level low for three 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
miedium 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 waler’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 seclion, in consequence
of the stormy season.

No, 21 (q+ Q). Among the living constituents the water flea Iliocrypius is to
be noted especially, it is abundantly present (23 ind./cm?®) 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 mow, The sample is rich in both living
and dead constituents,

November 24th, 1943 Having reached the minimum !level about two
weeks ago, the water is rising again bul il has not yet atiained 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 conmected with the degree of wave
action.

No. 22. (Section ,,A", ¢~ Q). Mostly plant debris, including very fine particles
too. Diatoma vulgare, abundant, Cladophora, partly with epiphytes (Diatoma wvulgare).
With the exception of Episiylis there are very few animals present. One example of
Aclosoma, badly damaged, but it moves about, Shell of Ostracoda relatively few, The
groups represented by fragments oulnumber those representing the living constituents.

No. 22a (q), Material from the close of the reed growth is made of finer
particles 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 (Polamogelon pectinatus in the neighbourhood, its coating consisting
of the same constiiuents),

'April 24th, 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 Ltthoglyphus lay
on shore. Detritus cast on shore scarce, this being only on top of large rocks (boulders)
where it could not be reached by the waves. The surface of such layers 1s dry, they
are wet underneath. The material has a felt-like structure, a brown colour, being built
up of elements found regularly in the drifts. Cladophora, a few colonies of Cyano-
phyceae and Nematoda represent the living constituents, The dead material (fragments)
much less monotonous,

RESULT OF THE ANALYSIS

Plant constituents

As to volume, most of the material is of plant origin: bits:of reed
and submerged aquatic plants (Pofamogeton perfoliatus, Myriophyllum
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-
edlv 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. ,hin ar”). 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 (Lemna) 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, SEBESTYEN, 1946, p. 297). The cells of the Cladophora
filaments were partly living, pal-tlp empty. Besides these species other
forms of filamentous habit were found, but with the exception of
Spirogyra a form of frequeniti 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.

Animals and their fragments

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 the 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. Living

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, Futracheata, Arachnomorpha, Conchifera and Pisces.

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

B. Dead

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
(hydra), remain alive long after they are injured (see p. 57).



TABLE 1.
Number and frequency of animal constituents (living, dead, fragments) of tho sampies (1 cm), Explanation of signs: S-msediment; F = floating detritus; + = present (but no numerical data); f= frequency in °c; m = highest number of live individualis or fragments present in the samples (1 cm3);
average number of live individuals or fragments in the samples (1 cm3 (drift material fromKis-6bdl 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.

. Year and season Summer of 1942 Autumn of 1942 Spring of 1943 Summer of 1943 Autumn of 1943 1944 Living material * Fragments *
5 g Date of collection 4 VI 14VI  6VHI  10VI117VII 23X 24 X 19X1 21 XI 20111 20V 24V 17VI 1LV 19 VI zovi Asz‘jféi'%g‘;' 3L VI 23VII 23 IX 16 X 2ax1 24w ff) m  a  folo m a
» j’ Groups No of sample 1 2 3 3aF 4 5 6 7 8aS 8 8F 8d 9a 9  9c 10 10aF 11 1laF 12 13 14 15a 15b 16a5 16b 17al 17b 18 19 20 21 22 22a 23

Mastigophora + 1 1 1 1 1 4 4 27- 4 15

2 Rhizopoda 1 3 2 1 154 3 1-8

3 Epistylds, zooids 1170 05 133 110 171 260 860 . 4 973 4 198 300 100 8 160 577 1170 346

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 1 731 8 3-7

8 Spongilla, gemmules 240 <4y 4 30 10 9 4 27 4 4 14 4 4 4 4 13 4 12 8 60 4 + o+ 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 13

10 Turbellaria 1 ¥ 2 4 1 1 1 1 308 4 1-6
1 Nematoda ¥ + 2 4 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 + o+ 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 I 2 21 2 402 5 23 3-8 1 1
14 Cocoon. Olig. (+) 6 4 2 2 32 4 4 n 9 47 4 3 4 3 25 57 33 1 4 154 5 3 65-4 32 8-2
15 Cocoon, others 2 9 1 4 2 4 4 I / i 1 3 3-8 1 1 34-6 9 27T
16  Tardigrada + 9 + 8 8 3 71(1) I 8 3 21 4 4 462 71 112 3.8 1 1
17 Eggs of Tard, in moult 2(1)1 4 7.7 3-8 1 1
18 lliocryptus 1 0 23(28) 1 15%4 23 67
19  Alona quadr. aff 8(3) (1 2 4 4 4 35 11-5 3 26 3-8 35 35
20  Cladocera, others 4 113 1(4)32 (1280 11 2 O 0 4 11 4 4 4 16 19 20 2 4 4 21 21 53 130 5 4 231 5 18 769 280 43T
21 Ephippium of Monospilus 14 4 4 14 1 18 17 (3) 135 1 7-7 1 1 308 135 28-7
22 Ephippium, others 3 + 5 13 70 2 19 4 6 3 4 5 11 21 4 4 37 12 1 4- 346 6 2-4 53-8 70 13-9
23 Ustracoda 4- ()41 v 118 150 3 21 4 4 4 251 + 4 1168 4 17 43 4 4 1 4 18 157 77 21 14 + 19-2 2 1-4 885 251 54-6
24 Cyclops + 1 1 (1) 1 9(10)3 1P5 9 5-0 154 3 1-7
25  Copepoda, others 1 @1 1 11 4 4 4 2 0) 4 11*5 1 10 231 2 p3
26 Nauplius + 2 3 1 2 1 23-1 3 1-8
27 Corophium 2 2 21 2 1 (4) 4 3 27 21 54
28 Crustacea, not identified 8 35 5 6 15-4 35 135
29 Ephemerida 1 3 5 7-7 5 30 3-8 3 3
30 Ghironomid, larvae and pupa 1 + 1 u 95 4 77 1 10 77 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 £ o4 1 0 11 4 1 19-2 1 10 77 1 1
33 Trichoptera, larvae 4 4 1 1 1 4 3 1 9 4 " 3 7 2 1 4 7-7 1 10 53-8 9 3-5
34 Microneota 5 2 13 4 u | 19-2 13 64
35 Insecta, larvae + 32 (2) 26 31 94 3 33 4 1 9 0 2 46-2 94 257
36 Hydracarina 11 2 1 1 1 1 231 2 12 38 1 1
37 . , mass of eggs (4) 3 3 1 23 6 11-5 6 3-7 115 3 2-3
38 eggs, not mentioned prev. 4 + 1 25 f3) 3 42 2 1 4 66 1 11 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 6] 37 4 84-6 182  64-9
40 Lithoglyphus, eggs 1 . 3 + 2 1 4 1 2 3 4 1 1 1 19 5 6P5 19 3-3
41 " operculum 1 1 4 1 3 19-2 3 P5
42 Bythinia, eggs 4 1 1 1 1 3-8 1 1 15-4 1 1
43 Dreisséna, larva + 58 + 1 13 3 4 4 158 + 4 29 4 1 4 1 4 13 1096 27 5 1*7  61-5 90 2
44 »  byssus + + + + + + + 4 4 4 4 4 4 4 4 4 0 4 4 4 76-9
45 Unionidae, glochidium larva . 4 I 4 3 4 I 6 4 30-8 6 28
46 fragments of Mollusc, shells 4 1 5 6 4 18 1 4 6 | 2 42-3 18 4-8
47 Bryozoa, fragm. of tubes 15 18 5 2 2 4 3 4 | 1 2 46-2 18 5-3
48 ” , statoblast + 2 4 [ 4 2 4 3-8 1 1 23T 2 P7
49 scales of fish 1 1 4 2 + I 4" | 2 34-6 3 1-6
69 15 14 11 12 18 17 16 20 12 21 16 7 10 12 16 2 12 6 27 13 17 10 20 1421 37 310 23 8 10 8 16 8 15 4 12 17 14 5 18 1 112
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C. Resistant parts and fragments.

a). In conection with development: exuviae of larvac and pupae
of Arthropoda, Cladocera, etc., empty cases (gelatinous, chitinous, ete.)
of eggs, cocoons; gemmules, eic. already hatched.

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

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

Most of the Ciliata 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 were only a
few zooids left in the colonies, while most colonies of Episfylis, with the
exception of autumn examples, were very vigorous. Vorticella 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.

Coelenterata. Gemmules of fresh-water sponges, were
frequent. The majority of them belong to Spongilla fragilis, which is
auite common on stones in the shallow water, those of\ S. Carteri being
rare. 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). Judging from the nematocysts they belong to Pelmato-
hydra oligactis PALL., 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
abora) part of the body.

Turbellaria. A few free living flatworms, respresenting two
species not yet identified, fonnd alive in about a third of the samples.
Their cocoons are enumerated in Group 15.
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Nematoda. 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 be present. The worms found in great
abundance were about Punctodora size, with the exception of a few
large forms (Dorylaimus?).

Rotatoria. 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
{ew pelagic forms (Keratella cochlearis, Conochilus} were present.

Annelida. 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.

Arthropoda. 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 Hydracarina 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.

Tardigrada. In the summer and autumn collections of 1942,
many specimens of the water bear, Macrobiotus macronyx, were found,
but during the following year it was scarce. In a sample taken at the
end of October, 1942, there were 71 individuals/em®, 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 Edmwardsii 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).

Cladocera. 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 ("= 11.5%) as well as ephippia
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with eggs ('==34.6%) and empty ones were found, fragments of shells
being very common. Iliocryptus (I.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, Monospilus, Rhynchotalona rostrata and
Leydigia acanthocercoides could be distinguished. All the species men-
tioned were reported from Kis-6bol 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. (SEBESTYEN 1947, 1948). Iliocryptus, Alona, Rhyn-
chotalona and Monospilus 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 (SEBESTYEN 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 Iljocryptus in an autumn sample (No. 21,
October 16th, 1943) mighi mean the end of their life cycle at the close
of the favourable season. Of pelagic species only Leptodora (one dead
specimen) was recorded.

Ostracoda. Living specimens scarce, empty shells — partly
bro(li;en — very frequent and numerous. Specific identification was not
made.

Copepoda. 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 Diapfomus was found. Both Cyclops and Harpacticidae are
common in the shore waters, while Diapfomus 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-sedentary, 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 in a condition permitting
recognition was found only in one sample.

Group 28, Crustacea, 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.

Insects. 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
SEBFSTYEN, and SzABO, p. 24, 35, 47). The larval skin and fragments very
likely belong to C'ryptochironomus, and Microchironomus etc, species
common in the bottom of the Kis-6bol bay.

Trichoptera. Living ,,caddisworms™ were very scarce in the
samples, empty cases more frequent (Hydroptilidae, Leptoceridae).

Hemiptera. 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.

Hydracarina. 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.

Mollusca. Shells of Dreissena larvae, both in the veliger and
sphaerium) 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) two young Dreissena, one Lithoglyphus and
a fragment of the terrestrial form, Cyclosfoma elegans, were enu-
merated.

Bryozoa. 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“ 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-

roduced elements). Using the terminology introduced by Enrz,
gEBESTYEN and SzaB6 (L. c. p. 31) the great majority of the elements
might be considered true constituents of drifts (,,echte Driftelemente*).
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Terrestrial elements.

Allochtonous elements are mostly terrestrial (,secundire Drift-
elemente” 1. c.p. 32). The pollen of Coniferae growing in the neigh-
bourhood is rather common. Hairs of Verbascum and Hyppophaé 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.

*

Becaus: 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
life of the lake.

The appearance of ephippial females of Alona affinis and the
presence;of quite a few dead specimens of Iliocryptus in some of the
autumn samples show that the E,ife cycle of these species came to an end
at the close of the favourable season. Macrobiofus 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 réle 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 réle 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 su
lstmta ldetached by the waves; 3) organic debris of the bottom of the
ittoral.

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

Data on animal constituents belonging to 49 groups (not of equal
svstematical value however) were united in a T able 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-
101,

g Beside these autochtonous fingredients 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 particles and their disposal on the shore, though in this process
the shape, size and specific gravity of each ingredient plays a réle 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 coarse and
fine detritus. It seems also that fine detritus may be formed at any
stage of fragmentation. The matier'of size however should be approach-
ed only by collecting many exact numerical data on the material.

The detritus drifted ashore 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 coarse 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 fine 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.

Through the effect of wave action plant and
animal bodies might become subject to fragmen-
tation before raching the end of their life cycle
and the organic substance represented in them,
by the intervention of detritus formation, det-
ritus feeders and their consumers etc., may be
transformed into live matter again, delaving the
process of complete decomposition.

July 21, 1948, Tihany.
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K BOIMNPOCY O TEUEHUU NETPUTA B O3EPE
BAJIATOHE
Astop: OJIbI'A NEBEUITLEH
PE3IOME

Mur uccnepnosanu Gopmauuio ¥ COCTaB [AGTPUTA OKOJIO moaxopsimed yactu Gepera
nonvocrposa Tuxaub B o3epe BanaToH.

OCHOBOM IS [JaHHLIX HCCHeaoBaHUd mnocnyikunu uHabnoaeHuss B none, nanee
KauecTBeHHLIM U KonuuecTBeHHbI nabopaTopubif ausinus 35 npob, 3a6paHHbIX C HIOHS
1942 r. no anpenn 1944 r.
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Jlanee npousBeeHa OLEHKA NAHHBLIX CO CUCTEMATUUECKO# W 3KONOruuecKoi Touex
3peHus.

Henbw Hammx uccnefoBaHu# SIBISANOCH:

1. BuisICHEHHE TNPOUCXO0XK/AEHUS PasyIdUHbLIX BUI0B (Guopbl H (avHL B TEUeHUAX.

2. TIpoueccsl (parMeHTalMM.

3. BuigcHUTb pONb, 3HAUEHUS W BIMSIHHE TEUEHMs ASTPUTA HA mpoueccw B oOmene
BemecTs B osepe Banartone.

'naBuvio yacTb npob COCTOBISIIOT OpraHHyYeCcKHe YacTHIbl. OTH YacTULHl TPOKC-
X JAT M3 TPeX MCTOYHMKOB:

1. ®parMeHTs MaKpOBereTaluu.

2. JiucriepcHble YacTHIbI, OTOPBAHHLIE BOJIHAMHU OT NIOBE PXHOCTH pasHLIX cviCTpaToB.

3. Oprannyeckuit Hanoc co ana noGepexbsl.

@parmeHTsH 00lee PasBUTOH BEreTaluy CMEIIMBAIOTCA ¢ pacTeHHsiMu Gosee HU3KOU
CHCTEMAaTUUECKOH KaTeropu, Kak MxH, rpudul ¥ Bojopocnu. Cpeid nOCAeJHUX uame
BCEro BCTPEYAlTCSA HUTEBU/IHLIE (bopmu. B Tabinuue cobpaHbl AaHHLIE OTHOCHUTEIHHO
OpraHuyeCrux COCTaBHLIX uar‘Teﬁ NpUuHaAQIe)IKAMUX K 49 rpvinam (paanulxum‘( cucre-
MaTHUYECKHX Karu“opuu) dra TaﬁllHu'l YKasniBaeT Ha Ha/IM4he W YMCJIO PasHbLiX Oprapu-
YeCKHX COCTaBHbIX dYacTei (JKMBBIX ,MEPTBbHIX, YaCTMML) B Kakho# oraenbHO# npobe.
Tam-)xe npyBeJieHbl YacTOTa UX pacrnpejenenusi B Y,-ax, gajee, MaKCUMalbHOe W CpejiHee
9UCI0 BCEX WUCCIEA0BAHHLIX MaTepuaioB. [IpubIM3UTENbHO NMOJIOBMHA BCEX T'PYNIN NpH-
HAJJIe)KUT K YIEHMHCTOHOTMM. Yauie BCero >KMBOTHLIE MPOMCXONSAT H3 BOJALI N0o0EpeIbs
u Oenroca, MHOTHE OJHAKO JXMBYT Ha NOBEPXHOCTHOH oGosiouke. ToNbKO HeGONMbmINE
9KCJIO COCTABHLIX YacTe, HaHACHHBIX nocyie OVpH, MPOMCXOANT W3 nejarnyeckoi obnacry.
Kpome 9THUX aBTOXTOHLIX COCTaBHLIX YacTed, uHoOrja BCTPEUawTCsI U 4aCTHUIbl MOYBEHHOTO
npoucxoaenusi. [IpoucxorkaeHue ceMsiH U QpykToB no Ooinbuel YyacTH HEHU3BECTHO.

Cocrosinve Teji pacTeHWH M HKMBOTHBIX PasjIMYHOE B 3aBUCHUMOCTH OT CPOKa Tmpe-
OniBaumg B peTpuTe. Ha aTuX uwactuuax HaliijofaTh pasHbie CTaAUM MEXaHWMUECKOro
pasmesibyeHusi U XMMHYECKOro pasioyxenus. MspecTHad yacTb PacTHTENLHOrO [JeTpuTa
HMeeT TopPsHOH cocTas.

Bce 9t cocraBHbie YaCTH TMOABEPIKEHL! NEeHCTBUI0 BOJIH, KOTODbLiE pacCcenBain?
HX B Cpejie, a eCJIi Cujia PasMEIeHUs] OCTATOYHA, BOJIHbI BHLIMLIBAKT HX Ha nobepejse,
Ha MecTa COOTBeTCTBYwmeH Tornorpaduu.

ﬂnuamnqecxaﬂ cuJjia ]:(eﬁCTBHSI BOJIH CKa3biBACT BJIMSIHHE HaA IPYNNHUPOBKY YacTHLL
H Ha WX pacripejesenue no nobeperxbio, XOTS B 9TOM npoiecce ¥ Gopma, pasmep U Vjelib-

Hbl BeC OTJEJIbHLIX COCTABHLIX YacTeH MrpaeT WM3BECTHYIO POJb. [IpH OueHb Ci1abom
ABMYKEHMM BOJAbI WM [BHIKEHHME >KHBOrO OpPraHMsMa VYacTBYET B 9TOM Ipouecce.

PasMep pacturenbHOro pgerpura kosieGnercss yame Bcero or 0,5—5 Mm., Kpome
TOro BCTpedanTcsl U Gojlee MeJKHUe YacCTHIbl.

CejieMEHTALMSA TAKMX MEJIKMX YaCTHIl MPOUCXOAUT KpaliHe MEeJIEHHO W 9TO [ejaer
BO3MO)XHbIM NMEpeMEIeHUe MEJIKOr0 J[eTPUTa B OTKPLITYIO BOAY.

HecMoTpsi Ha TO, YTO pasmenbueHHe MaKpOBEreTaluy MPOMCXOANT NOCTENEeHHO,
OYeBHJHO KMMeeTcsl npolen B pasmepax MeKAY OueHb MEJIKMM W KPVIHLIM [IETPUTOM.

OueBMAHO MEJIKUH ASTPUT BOSHUKAET B Ka)K/A0W cTajud pasmenbyenus. Bonpoc
0 pasMepax, OJHAKO, MOXHO pellaTb TOJIbKO NYTEM HCCIIeJOBAHHA MHOIOUYMCIIEHHBIX
JOCTOBEPHLIX JAHHbIX.

JleTput, BhiHeCeHHHIH BOJION Ha nofepeixbe, BCiieACTBUE ONToro npebuiBaHus Ha
Gepery, BuiCbIXaeT, CTAaHOBUTCS (oJiee JIOMKHM M — NOJ BIMAHMEM PasiUuHbIX GakTOpOB
NOCTENEHHO PA3MENbYaeTCsl [J0 CaMblX MEJIKMX YaCTHil, OTKY/a BETEP ¥ BO/ia BNOCHEACTBUK
YaJIdT ero.

Menkuit ieTput, ocraBmuMiicss B Boze nobeperxkbss, ynorpebiasgercss uneHamu Oen-
Toca. Bonbiasi yacTh KPVNHOrO feTpuTa ocraeTcs na nobepejkbe, WM B BUJIE OCa/iKa
Ha aHe. On Tam oOpasver OMOTON AJsI XapakTepHOro GuouvHEsa, COCTOSAMEr0 W3 PasHLIX
Mukpoopranusmos. (IMoapoduoe uccienoBanne atoro OGuousnesa Bekope OYAST npows-
BefieH0.) KpynHbili [ETPUT MOXKET CIV)KUTb M B KadyecTBe NHTaTelIbHOr0 MaTepuasia,
HO 3TOT BONpoc TpeOver AajbHEHUero MayuyeHus.

I'1aBHASl 4aCTh MENIKHMX YACTHIl BLIHOCUTCS B CTKPHLITYIO BORY M Tam ¢ Tpoduuecroi
TOUKM 3PEHHSI COCTaBIISIET CYIIECTBEHHVIO YacTb CeCTOHA. Popmbl OeHToca MOryT nojb-
30BaTbCsl €THMH YacTULAMM, KOT/la OHM ONYCKATCS Ha AHO.

Benepcrsue pelcTBus BOJIH, PaCTUTEJIbHbLIE M HCMBOTHBIE TEJla MOIYT NOJABEPraTbecs
pasMesibYeHUI0 — €LIe HE OKOHYMUB MOJHLIA LUKI CBOEH >XU3HYM, a UX OPrasuyecKuu
marepuan, BcnejcTBue (GOopMalMu JIeTpuTa, JIeHCTBUSI npousBoauTesnei u norpedureneit
JeTpuTa M T. A. MOXKET OnsTh IpeBpamaThCsd B OpPraHvyYecKHe BeuecTBa, OTCPOUMBASL
TaknM 00pasoM Npouecc NOJIHOTO PasIo)KEeHHs.

31-ro uiona 1948 r. p. Tuxaue.
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