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EFFECT OF FLOODS ON THE DRIFT OF BENTHOS IN
THE BOMNAK RIVER (BASIN OF ZEYA RIVER)

V. V. Bogatov UDC 577.472(28)

During the flood period, there is a very sharp depletion of benthos in river beds, especially
on sandbars, mainly as the result of active drifts, The number of organisms passive ly drift-
ing in two days of floods is equal to their number living along a 2-kilometer line of the river
prior to the flood. Comparatively smaller forms are washed away from rocks and larger
specimens from the sand, The number of animalg at reaches and on sandbars was not re-
stored one month after the floods,

The migrations of bottom-dwelling invertebrates in water thickness as a reaction to deteriorating living
conditions most frequently caused by floods are of theoretical and practical significance, Migrating benthic
organisms play a special role as a source of food for fishes, since plankton is virtually non-existent in rivers
with rapid currents,

The investigations were carried out in the summer of 1975 on the Bomnak River (right tributary of Zeya
River) near the village of Bomnak (925 km above the estuary of the Zeya)., The river is 78 km long, average
slope 5.8%,, bogs 10%, afforestation 88%, catchment area 491 km?, average height of catchment 544 m with
largest water discharge of 114 m?/sec, and smallest, 0.7 m®/sec {Muranov. 1966). Current velocity at reaches
was 0.5-1.2 m/sec and at sandbars 1,5-2,0 m/sec, The bottom was essentially rocky (large and small pebbles),
the intervals between the stones filled with coarse-grained sand, the water temperature in the summer 7-13°C,
The river had not suffered anthropogenic pollution,

The a.nima.la were removed from the water thickness by traps of transparent silk (No, 39) with an opening |
of 12 x 12 em® and 25 x 30 em®, The traps were set from 30 sec to 2 min. The organisms captured were
counted and weighed on torsion scalea, The current velocity was determined by the trolling reel GR-11, Fluc-
tuations of the water level were observed with the help of gauges placed in the river bays,

Quantitative collections of benthos were carried out by generally accepted methods, At each section with
a definite current velocity, 4 to 12 stones were removed from the water by a lift net and washed in a small
basin, The area of the stcme projection was determined by the weight method, following which the organisms
were calculated per 1 m? of bottom area, It should be noted that this method does not take into account the con-
giderable part of oligochaetes and larvae of midges living in the sand filling the intervals between the stones,
We established that 70-80% of these animals in the Bomnak River inhabit the surface layer of sand at a depth
of 2 cm, During his investigation of the larvae of midges in the dry zone of the Amur River, A, S, Konstantinov
(1950) observed that even during severe desiccation of the ground the maximum larva population never dropped
lower than 1-2 em, Similar results were obtained at the Upper Volga reservoir (Pankratova, 1940), The thick-
nega of the layer of sand under stones in the Bomnak River usually did not exceed 1-3 cm, This sand was col-
lected by a tubular bottom sampler at 4-5 points, The number of organisms was calculated per 1 m? of bottom
area a.ud summed up with the results obtained for organisms washed off the stones, Thus the density of animals
per 1 m® of hottom area was calculated, The species affiliation of the bottom organisms was determined by
colleagues at the Zoological Institute, Academy of Sciences of the USSR: larvae of stoneflies by 1., A. Zhil'tsova;
caddis flies by T. V. Menshutkina, midges by V. Ya, Pankratova, black flies by I, A. Rubtsov, and mollusks by
Ya, 1. Starobogatov, to all of whom the author expresses his appreciation,

The largest mass species whose habitats in the Bomnak River are confined to reaches, sandbars and
small bays are the larvae of midges Cricotopus gr. biformis Edw., Cr. gr. algarum Kieff, caddis flies Oligo-
plectorodes potanini Mart,, stoneflies Suwallia teleekojensis Samal., Sk Sl-:wala bz\ews {Koponen), and mayﬂleﬂ.

Pacific Institute of Geography, Far East Science Center, Academy of Sciences of the USSR, Translated
from éknluglya, No. 6, pp. 36—41, November-December, 1978, Original article submitted December 24, 1976,
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Fig. 1, Population dynamics and biomass of animals of the stony ground of Bomnak River (exclud-
ing inhabitants of the sandy filler). Solid line) sandbar; dashed line) reaches; dashed and dotted
line) bay.

Fig. 2. Fluctuation of water level'in Bomnak River
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Fig, 3, Vertieal digtribution of benthic organisms in the water thickmess of
Bomnak River (August 15 at 3 p,m.).

Fig. 4. Drift dy‘namiga of benthic organisms (1 is the number, 2 ig the biomass)
in the surface layer of water of Bomnak River,

In August-September the number of organiems on sandbars was much lower and the biomass higher than
on reaches (Fig. 1). Such a difference in the biomass was the result primarily of the development on gandbars
of large larvae of the midges Gnus subvariegatum Rubz, et Dr., Gn, cholodkovsgkii Rubz,, Simulium (?) vulgare

Rubz, and the larvae of the caddis flies Mystarophora altaica Mart. After the passage of the flood waters and
flight of the midges in the middle of September, the biomass on sandbars became lower than on reaches, Fig, 2

shows the changes in the water level,

The maximum population and biomass of the bottom~dwelling animals were noted in a small bay where
the current was practically nonexistent. The difference in comparison with the river bed was created at the

expense of Procladius sp,, Chironomus sp., Hydatophylax nigrovittatus Mel., Capnia sp., Anisugs baicalicus
(B, Dyb.), and the large number of Cr, gr. biformig inhabiting the bay.

It is well kmown that with the passage of flood waters the migrations of hydrobionts in the water thickness
intensify; in Far Eastern rivers these migrations occur only at night (Levanidova and Levanidov, 1962, 1965;
Levanidova, 1968; Klyuchareva, 1963; Zhuikova, 1974). The size of the drift of active migrants depends pri-
arily on the number of their population (Levanidova and Levanidov, 1965; Pearson and Franklin, 1968); how-
ever it remains unclear to what extent the changes in bottom-dwelling communities occur during floods and at

What rate these communities are eventually restored.
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Fig. 5. Population dynamics and biomass of

inhabitants of the sandy filler of stony ground

of Bomnak River, Solid line) sandbar; dashed

line) reaches; dashed and dotted line) bay, -

Many active diurnal migrants among benthic organisms in European and A merican rivers are known at
present (Muller, 1966; Besch, 1967; Anderson, 1967; Waters, 1968, 1972, and cthers). In Kamchatka rivers an |
increase in number of midge larvae has been observed during the day {Levanidova and Nikolaeva, 1968); the
drift of water mites in the Pritornaya River (Sakhalin Island) is also confined to daytime (Zhul'kov and Shersgh-
nev, 1975), It cannot be stated with reliability that the increase in number of midge and water mite larvae in
these cases is the result of active drift, since the authors do not present data on the vertical distribution of the
animals in the water thickness, Among the organisms in Bomnak River washed away during the day, the larvas
of Cr, gr. algarum, Cr, gr, biformis and of water mites predominated, In our case we probably observed the
passive drift of organisms, since the numher of animals in the benthic layers was high (Fig. 3), while a large
part of the organisms always ascended to the surface during active migrations (Levanidova and Levanidov,
1965; Waters, 1965, and others).

During the flood of August 10-11, the passive drift of benthic organiams congiderably increased, The
number of organisms per 1 m? of the surface layer of water increased by 50 times and their biomass by 25 times
(Fig. 4) during the flood,

For one of the streams in the state of Minnesota, Waters (1962) reported the maximum figure of noctur-
nal bottom-dwelling animals carried downstream in August as 161,000 specimens/h per 1 m? of the river sec-
tion. Bottom-dwelling animals carried downstream in the Sokoch River (Kamchatka) proved to be 20 times
lower (Levanidova and Nikolaeva, 1968) and in the Belaya River (Sakhalin Island) 18 timea lower (Zhulkova,
1974). Our data reveal that during the passage of flood waters in the reach of the Bomnak River, the passive
drift alone in the eveninghours (7 p.m.)was 891,000 specimens/h per 1 m? of the river section, about 5,5 times
higher than shown in Waters' data. Consequently, if up to the time of the flood the number of organisms at the
reach came to 47,170 specimens/m?, then during the flood in the surface layer of water alone, there was trans=-
ported within one hour through 1 m? of river section that number of benthic animals corresponding to their num-
ber per 20 m® of the bottom area of the reach, If the area of the river section at the reach was approximately
equal to 20 m? and if the average width of the river was taken as 10 m, then in two days of floods the number of
organismg transported only by passive drift would correspond to their number per 19,000 m? of bottom area of
the reach, or approximately to 2 km of the river length,

Two kilometers is 2,6% of the overall river length; hence only a very insignificant part of the benthos
drifts passively at the time of flooding, However, after the passage of flood waters, the number of organisms
inhabiting stones decreases by 22 times on sandbars and the biomass by 10 times, at the reach by 11 and 3
times, respectively, and in the bay by 3 and 2 times, respectively (Fig, 1), The number of animals living in the
sand filling in the intervals between stones decreases on sandbars by 12 times, the biomass by 50 times, at the 3
reach by 6 and 16 times, respectively, and in the bay by 1.5 and 3 times, respectively (Fig, 5). Thus a large
part of the organisms must be transported at night during the time of active drift. As will be geen from the
foregoing data, flooding results in the number of animals inhabiting stones decreasing greater than their bio-
mass, while the biomass of the inhabitants of sand decreases greater than their number, From this it follows
that much smaller forms are washed away from the stones and comparatively larger ones from the sand, The
greatest changes in number and biomass during the passage of flood waters occur on sandbars,
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After flooding the diurnal drift of organigsms fell sharply and the number and biomass of the bottom-
dwelling invertebrates started to increase at the reach, on sandbars, and in the bay. The biomass of benthos
in the bay was restored five days after the flood and the number of organisms exceeded the number prior to the
flood by three times. However, the size of the population on the sandbar and reach during August and the first
half of September did not attain the initial values, The biomass at the reach was restored in the middle of
geptember, in general, due to the growth of the animals (Fig, 1), '
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