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The article is devoted to the description of the pages of the life of a prominent
Ukrainian scientist who made highly significant contributions to the formation of
the theoretical basis for the enrichment of natural and artificial reservoirs with food
resources in the steppe zone of Ukraine. Petro Oleksiyovych Zhuravel, Doctor of
Biological Sciences, not only made a great contribution to the development of the
Dnepropetrovsk hydrobiological school studies, but was also a very sensitive and decent
man. His students and followers remember him with great warmth and emphasize
how easy it was to communicate with Petro Oleksiyovych; he was always attentive
to other people's problems, and was reputed to have an unusual and interesting sense
of humor. During the 1950s, under the leadership of Professor Zhuravel, these studies
were developed into a broad multi-year program of work on the study of biology,
ecology, and adaptation of Caspian fauna introduced into estuaries of Southern Ukraine
and Crimea. The introduction of representatives of the estuarine-Caspian fauna was
carried out in the Dnieper Reservoir, in the reservoirs of Kryvyi Rig (Karachunivske and
Kresivske Reservoirs, Ingulets river, Saksagan river), in the Milk estuary of the Sea of
Azov, in Vasylkiv Reservoir on the Vovchy River, and in the area of the future Kakhovka
Reservoir. In connection with the acclimatization measures in the Dnieper Reservoir,
new representatives of the fauna of the estuary-Caspian complex have appeared which
have become feed components for many industrial fish species. A special merit of
Professor Zhuravel was the introduction and acclimatization of forage invertebrates
and fish in the reservoirs of southern Ukraine and the Crimea; acclimatization to the
Chornorichensk (Sevastopol) Reservoir of the Crimea, employing biofilters, fish, and
forage organisms from the estuarine fauna to improve w Petro Oleksiyovych ater quality.
In the 1970s, in order to intensify the processes of biological self-purification of water
in the Chornorichensk Reservoir in the Crimea, the acclimatization work started by
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Professor Zhuravel was continued. These works had a real positive economic effect and
are widely known. In the acclimatization center (Moscow) the work of Dnepropetrovsk
hydrobiologists such as Professor Zhuravel has always been highly valued. Following
the example of the Dnipropetrovsk Research Institute of Hydrobiology, work on
the enrichment of fish feed was carried out in other regions: in the Baltic Sea, Lake
Balkhash, lakes in Hungary, etc. The results of research by Professor P.A. Zhuravel
are summarized in his work, “Acclimatization of forage estuarine-Caspian fauna in
reservoirs and lakes of the USSR” and others.

Keywords: Professor Zhuravel, acclimatization, fish, aquatic bioresources, fodder
base, reservoirs

Dnipropetrovsk Hydrobiological School of Technogenic-Transformed
Freshwater Ecosystems is a scientific team that for more than 90 years has been
studying the hydroecosystems of freshwater reservoirs (reservoirs, cooling res-
ervoirs of energy facilities, canals, etc.) transformed by technogenic factors
(water pollution, etc.). The establishment of the Dnipropetrovsk Hydrobiologi-
cal School was due to the need to study the consequences of the construction of
the Dnieper Hydroelectric Power Plant (Dniproges), which was planned to be
created in the early 1930’s, in order to generate electricity and radically solve
the problem of navigation of the Dnieper rapids. In August 1927, a proposal was
approved to establish the Dnipropetrovsk State Hydrobiological Station, which
was tasked with conducting hydrobiological research related to the construc-
tion of DniproGES. The first director of the station was a prominent Ukrainian
hydrobiologist-algologist Professor Dmytro Onysyforovych Svirenko [1]. Sci-
entific and organizational activity of Professor D.O. Svirenko as the founder of
complex hydrobiological studies of the impact of the construction of Dnipro-
GES on the natural aquatic environment became the basis for the formation of a
team of Dnipropetrovsk scientists-hydrobiologists. The results of these studies,
presented in seven volumes of the “Bulletin of the Dnepropetrovsk Hydrobio-
logical Station”, have made a significant contribution to the treasury of hydrobi-
ological and ichthyological knowledge [1].

The practical need for hydrobiological study of the processes of trans-
formation of aquatic ecosystems of the free-flowing Dnieper River into ecosys-
tems of the lake-like Dnieper Reservoir prompted scientists of the Dniprope-
trovsk Hydrobiological School under the guidance of Professor D.O. Svirenko
(G.B. Melnikov, P.O. Zhuravel, etc.) to the formation of a new direction of hyd-
robiology of reservoirs [10]. The theoretical basis of hydrobiology of reservoirs
was the provision that the fundamental changes in the hydrological, hydrochem-
ical and hydrobiological regimes of the primary reservoir (rapids section of the
Dnieper), due to hydraulic engineering (construction of the DniproGES), cause
radical changes in quantitative and qualitative Dnieper Reservoir): plankton,
benthos, periphyton, higher aquatic vegetation, ichthyofauna, etc.
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Subsequently, students and followers of Professor D.O. Svirenko signifi-
cantly expanded the scope of research. Innovative directions of hydrobiology
were founded or considerably deepened: space hydrobiology (G.B. Melnikov)
(1961); freshwater radioecology (I.P. Lubyanov) (1962); technical hydrobiol-
ogy (I.P. Lubyanov); water toxicology (S.P. Fediy). In addition to D.O. Svirenko
and others, Petro Oleksiyovych Zhuravel became the founder of the theory and
practice of enrichment of reservoirs with new forage organisms for fish.

P.O. Zhuravel was born
1 on January 5, 1901 in the vil-
lage of Anivka, Petrovsky
district, Kirovohrad region.
From 1922 to 1926 he studied
at the Dnepropetrovsk Insti-
. tute of Public Education (now
| DNU named after O. Gon-
char) at the agro-biological
department of the faculty of
vocational education. From
1926 to 1930 he worked as an
assistant, then associate professor of zoology and biology at the Dnepropetrovsk
Institute of Public Education, Faculty of Social Education. From 1930 to 1933
(without taking time off work) he studied and graduated from the Dnipropet-
rovsk State Hydrobiological Station under the guidance of Professor D.O. Svi-
renko. After graduating in 1933, he remained to work at the Dnepropetrovsk
Hydrobiological Station as a researcher engaged in a comprehensive hydrobi-
ological and fishery study of natural and artificial reservoirs of the steppe zone
of Ukraine, enriching them with feed resources for fish. From 1932 to 1944 he
worked as an associate professor of zoology at the Dnipropetrovsk Pharmaceu-
tical Institute.

During this period, Associate Professor P.O. Zhuravel and Associate
Professor O.1. Berestov studied the zoobenthos of the rapids section of the
Dnieper River, productivity and its changes under the influence of the con-
struction of the Dnieper dam. By the nature of biotopes, the rapids part of the
Dnieper turned out to be quite diverse; turbulent rapids and cataracts alternated
with calmer river reaches. The distribution of soils and organisms in the river
was also associated with different flow velocities. The composition of the zoo
population of the rapids area (coastal thickets, bottom, rapids and cataracts)
was quite diverse. There were places with a fairly poor population, but there
were also places with a rich population, for example, among the coastal thick-
ets of macrophytes, on the stone thresholds, on silted areas, and, with increas-
ing degree of silting, its zoo population increased. The population of sandy and
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stony soils was relatively poor. The biological productivity of the benthic fauna
of the entire area of the bottom of the rapids section before the changes was
more than 590 tons. The biomass of the benthic fauna of the sandy soil of the
rapids section of the Dnieper was 53 kg / ha, and of the stony soil was 88 kg / ha.
With the creation of the Dnieper Reservoir, the rapids part of the Dnieper River
changed dramatically. Large depths were formed, reaching 56 m in the lower
section, and all rapids were submerged deep under water (10-35 m). The cur-
rent became almost absent. After the creation of the Dnieper Reservoir and the
accumulation of silt on its bottom, the bioproductivity of the bottom increased,
reaching up to 300 kg / ha in the lower parts of the reservoir. In 1932, there
were an average of 10,680 organisms per square meter, while before the rise
of water on any of the soils such a number of organisms was not observed.
After the creation of the Dnieper Reservoir and the accumulation of silt on
its bottom, the bioproductivity of the bottom increased; in 1932 it reached
885 kg / ha in the lower parts of the reservoir.

As a result of changes in the hydrological regime in the new reservoir,
optimal conditions were formed for the emergence and mass reproduction of
alien organisms, such as the bivalve mollusk Dreissena polymorpha (Pall.) [2].
It should be noted that the mass reproduction of Dresisena, which in a short time
settled in the waters of the Dnieper reservoir, was first noted by PO Zhuravel
in “On the state of some representatives of the fauna Mollusca and Crustacea
in the Dnieper reservoir” [3]. The author noted that before the flooding of the
porous part of the Dnieper, Dreisenna was relatively rare, due to the hydro-
logical regime of this part of the Dnieper and the conditions of existence of
the mollusk. Beginning in 1932, noted P.O. Zhuravel, that is, from the time of
filling the Dnieper reservoir, in the reservoir Dreissena begins to appear in a
significant amount. The author notes the fact that Dreisenna got into the water
supply system of DniproGES. The DniproGES department was forced to fight
clogging of the pipelines with Dreissena shells. From our point of view, it is
important that DniproGES be advised about the need to conduct special studies
of the reservoir to use more effective means of combating and counteracting the
spread of Dreisenna [4].

During the Great Patriotic War, with a pharmaceutical institute, P.O. Zhu-
ravel was evacuated to Pyatigorsk in the Caucasus, and then to Semipala-
tinsk. After returning from evacuation in May 1944, P.O. Zhuravel worked at
the Research Institute of Hydrobiology of the State University: from 1944 to
1947 — a researcher, head of department, and from 1947 to 1967 — director of the
Research Institute of Hydrobiology. In 1951, P.O. Zhuravel defended his doctoral
dissertation “On the formation of the biological regime of reservoirs in south-
eastern Ukraine and ways to enrich their natural feed (for fish) resources” [4].
The urgency of work on the enrichment of water bodies of southeastern Ukraine
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with new forage organisms is explained by the poverty of their species composi-
tion. Depletion of species composition can be traced to the example of the hyd-
robiological complex of the Dnieper; in its mouth live 43 species of benthic and
benthonectonic forms of invertebrates of marine origin, and in the area from the
mouth to Dnepropetrovsk (just over 400 km) gradually falls to 33 species. In the
Volga, representatives of this fauna are distributed almost to the upper reaches
(more than 3,000 km from the mouth). The author explains this by the exis-
tence of rapids on the Dnieper. Biological fish productivity of reservoirs, which
depends on providing them with food resources for fish (worms, mollusks, crus-
taceans, insects, etc.), can be increased by acclimatization of new organisms.
Previous works of the Research Institute of Hydrobiology of Dnipropetrovsk
University have shown that the hydrological and hydrochemical regimes of the
reservoir of southeastern Ukraine resemble estuaries or riverbeds [9]. Along
with the typically freshwater forms, they can be inhabited by representatives of
the fauna of the estuarine complex (Caspian type): polychaetes-amphoretides,
mollusks, crustacean amphipods, kumacei, and misidia, which are also more
accessible to fish than the oligochaetes-tubinomids. This is evidenced by indus-
trial fish in the Dnieper reservoir, such as pike, pike perch, perch, and other fish,
eating a large number of young mussels.

The possibility of inhabiting the invertebrate fauna of the estuarine com-
plex in new reservoirs is evidenced by the author's data on the content of mysids
from various reservoirs of southeastern Ukraine in aquariums with water-fed
plant detritus, and in winter hay infusion with bacteria, they both gave viable
offspring. Experiments were also carried out on their transportation by various
modes of transport: rail, road, etc. — t considerable distances. The oxygen con-
centration in the water was reduced to 2.45 mg / 1 (25.15% saturation), but no
death was observed. In 1948, in two reservoirs of Kryvbas (quarries filled with
water — Tarapakivsky in the area of Kryvyi Rih and Kamenolomnya in the area
of Vecherny Kut) mysids were introduced by the author and began to take root,
and in 1949 young mysids were found in these reservoirs. Tarapakivska quarry
is similar to the reservoirs of southeastern Ukraine in terms of hydrological,
chemical and biological regimes. It became a source of relocation of mysids to
other reservoirs. Mysids in the Tarapakivsky quarry occurred among thickets of
higher aquatic vegetation; Dorogostaisky's dredge received more than 100 spec-
imens of mysids. In 1948 and 1949 Mysid specimens were obtained from the
lower Ingulets and introduced to the Kresiv and Karachunivsky reservoirs of
Kryvbas. In 1950, mysids began to take root in the reservoirs [10]. The author
associates a fairly wide range of salinity and high ecological valence with their
historical past: from the second half of the Tertiary period (Neogene) they lived
in basins where there were significant changes in the aquatic environment (tem-
perature, gas, especially salt: from significant salinity to almost complete desali-
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nation). Conditions in the reservoirs of southeastern Ukraine are close to the
estuaries of southern rivers, especially the Dnieper-Bug estuary, and are quite
favorable for the fauna of the estuarine complex, so estuaries can be a source of
enrichment of reservoirs in south-eastern Ukraine.

In 1946, under the leadership of P.O. Zhuravel, work began on enriching
the forage base of fish by acclimatizing the representatives of the estuarine-Cas-
pian fauna (mysids, hamarids, kumacei, etc.).

The introduction of invertebrate fauna of the estuarine complex into the
reservoirs of southeastern Ukraine has enriched their foraging and contributed
to the increase of fish stocks. Along with the practical significance, these works
had an important theoretical significance: the ability of organisms of the estu-
arine complex (Caspian type) to take root in reservoirs can shed light on the
origin and evolution of these forms of fauna in freshwater bodies.

Meeting of the Scientific Council of the Research Institute of Hydrobiology, January 8, 1973.
From left to right — S.P. Fediy, P.O. Zhuravel, O.M. Chaplina, I.P. Lubyanov

During the 1950s, under the leadership of Professor P.O. Zhuravel,
these studies were developed into a broad multi-year program of work on the
study of biology, ecology and distribution of representatives of the estuary and
Caspian fauna. The introduction of representatives of the estuarine-Caspian
fauna was carried out in the Dnieper reservoir, in the reservoirs of Kryvyi
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Rih (Karachunivske and Kresivske reservoirs, Ingulets river, Saksagan river),
in the Milk estuary of the Sea of Azov, in Vasylkiv reservoir on the Vov-
cha-river and in the area of the future Kakhovka reservoir [7]. In connection
with the acclimatization measures in the Dnieper Reservoir, new representa-
tives of the fauna of the estuary-Caspian complex have appeared which have
become feed components for many industrial fish species. A special merit of
Professor P.O. Zhuravel lies in the introduction and acclimatization of forage
invertebrates and fish in the reservoirs of southern Ukraine and the Crimea;
acclimatization to the Chornorichenske (Sevastopol) reservoir of the Crimea
of biofilters, fish and forage organisms from the estuarine fauna to improve
water quality.

In the 1970’s, in order to intensify the processes of biological self-puri-
fication of water in the Chornorichensky Reservoir in the Crimea, the acclima-
tization works started by Professor P.O. Zhuravel were continued. These works
had a real economic effect and were protected by copyright. The works of Pro-
fessor P.O. Zhuravel are widely known. In the acclimatization center (Moscow)
the work of Dnipropetrovsk hydrobiologists has always been highly valued.
Following the example of the Dnipropetrovsk Research Institute of Hydrobi-
ology, work to enrich the feed base of fish was carried out in other regions: in
the Baltic Sea, Lake Balkhash, lakes in Hungary, etc. The results of Professor
P.O. Zhuravel's research are summarized in his works “How to enrich fish food
in freshwater” [6], “Acclimatization of forage estuarine-Caspian fauna in reser-
voirs and lakes of the USSR” [8] and others.
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CrarTst IpUCBSYEHa ONUCY CTOPIHOK JKUTTSl BUIATHOTO YKPaiHCHKOTO BYEHOTO,
SIKUA 3pOOMB BENMHKUA BHECOK B (POpMyBaHHS TeOpeTHYHOI 0a3m 3i 30araueHHs
NPUPOTHHX Ta INTYYHHUX BONOHM KOPMOBHUMH pecypcamu B yMmoBax CTernoBoi 30HH
VYkpainu.
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[erpo OnexciiioBu4 JKypasenp — 10KTOp 0i0JIOTIYHUX HayK, podecop, 3poouB
HE TUIBKU BEJHMKHH BHECOK B PO3BHUTOK JHINPONETPOBCHKOI TiPOOIOIOTIUHOI IIKOIH,
a GyB Jyse dyHHOIO Ta JOGPONOPSIHOIO JOIMHO. MOro yuHi Ta MOCiT0BHUKH 3 Be-
JIMKHMM TEIUIOM 3TaayloTh IPO HBbOTO 1 MiJKPECIIOIOTH SIK JIETKO OYJIO CIIJIKYBaTucs 3
[Terpom OmnekciiioBuyeM, BiH 3aBkaAn OyB HEOAHMYKHUM J0 Uy)KUX HPOOJIEM, BOJIOMIB
IyXe IIiKaBUM Ta SICKPaBHM IMOYYTTSIM rymopy. IIpotarom 50-x pokiB min KepiBHHUII-
tBoM mpodecopa I1.0. XKyparis i gocmipkeHHs Oy/Iu pO3rOPHYTI y IIMPOKY Oararo-
piuHy mporpamy poOiT 3 BHBYEHHs 0i0MOTii, €KOJIOTIi Ta MONIMPEHHS NPEICTaBHUKIB
nuMaHo-Kacmiicekoi payrn. OcobnuBa 3acioyra npodecopa I1.0. XKypapns momnsrae B
IHTPOMYKIIT ¥ akiiMaTu3aIlii KOPMOBUX Oe3XpeOeTHUX 1 pUO Y BOJOCXOBHINA ITiBIHS
VYkpainu Ta Kpumy; aknimarnzanii B HopHopiueHcbke (CeBacTonoIbChKe) BOJOCXOBH-
me Kpumy Giodinsrparopis, pub Ta KOpMOBHX IJISi HUX OPTaHi3MiB 3 JTMMaHOi (ayHH
JUTS T IBUIIICHHS KOPMOBOT 0a3u pub Ta moJinmieHHs skocti Boau. [Ipakruyna norpeda
B TiAp00i0IOriYHOMY BHBUYCHHI MPOIIECiB TpaHC(HOPMALIHHOTO MEPETBOPEHHS BOJHUX
€KOCHCTEeM BIJIBHO TpoTikatouoi piuku [IHimpo B exocuctemu o3eporonionoro JlHi-
HPOBCHKOTO BOJOCXOBHILA MiJINTOBXHYJA BYEHHX JHIMPONETPOBCHKOI Iiipolioioriu-
Hoi mkonu mix kepiBaunTBOM npod. J[.O. Cipenka (I.b. Mensnuxosa, I1.0. XKypasis
Ta iH.) 10 GOPMYBaHHS HOBOTO HAMPAMKY TiApo0Oionorii — rigpobionorii BOXOCXOBHUII
[1]. TeopeTH4HOIO OCHOBOIO TiZPOOIONIOTIT BOIOCXOBHIIL CTAJIO MOJIOKEHHS IIPO TE, 110
($yHIaMeHTaIbHI 3MIHM TiIPOJIOTIYHOTO, TiIPOXIMIYHOTO Ta TifpoOiodoriyHoOro pe-
JKUMIB TIEPBHHHOTO BOAONMHUIIA (MOPOXKHUCTOI AISHKN [[Himpa), oGyMoOBiIeHi Tigpo-
TEeXHIYHUM OyIIBHUITBOM (CHOpPYIKEeHHSIM J[HINporecy), BUKIUKAIOTh JOKOPIHHI 3Mi-
HU y KIJIbKICHOMY Ta SIKICHOMY CTaHi BCiX OIOTHYHMX CKJIaJJOBHX BOIHOI €KOCHCTEMH
HOBOCTBOPEHHOTO BomoimMuIa (J{HIPOBCHKOTO BOAOCXOBHINA): TUIAHKTOHY, OCHTOCY,
neprdiToHy, BUIIOT BOXHOI POCIMHHOCTI, ixTiodayHu i T. A. B monganbiiomy, yuHi ta
nociioBHUKH Tpod. J1.O. CBipeHKa 3HAYHO PO3IIUPHIN POOIEMATHKY JOCITIHKEHb;
Oyxm 3acHOBaHi a00 3HaYHO MOTNHMOJICHI HOBATOPCHKI HAIIPSMH TiAp0o6ionorii: KocMiyHa
rinpo6iosoris (I'b. MensaukoB) (1961); npicnoBonHa paanioexosnoris (II1. JIyo’siHoB)
(1962); rexniuna rigpo6ionoris (I.I1. JIy6’sHoB); Bogua Tokcukoioris (C.II. ®eniif)
TOIO. 3aCHOBHUKOM TeOpil Ta MPaKTUKH 30aradeHHs BOJOHM HOBUMH KOPMOBUMH, IJIS
pu0, opranizmamu ctas I1.0. XKXypasens.

Kirowogi cnoBa: npodecop XKypasens, aknimarusanis, pruba, BoaHi 6iopecypcew,
KopMoBa 0a3a, BOIOCXOBHINA
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