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IDENTIFICATION OF SOME COMMON FOOD ITEMS
IN THE GUTS OF FISH LARVAE AND JUVENILES IN THE BLACK SEA

©2017r. I.V. Vdodovich, PhD, senior researcher,
A.N. Khanaychenko, PhD, leading researcher, A.D. Gubanova, PhD, leading researcher,
E. A. Kolesnikova, PhD, leading researcher, L. . Aganesova, PhD, researcher

Kovalevsky Institute of Marine Biological Research RAS, Sevastopol, Russian Federation
E-mail: vdodovich@mail.ru

Mocrynuna B pepakimo 23.11.2016 r.  Tlpunsra k nyoiaukamuu 31.03.2017 1.

Over the past decade the positive trends in the average annual number of fish larvae and in the copepod
population dynamics in the coastal area of the Black Sea agree. The increased fish larvae abundance
is hypothesized due to improvement of their nutrition associated with the drastic increase in number
of introduced invasive cyclopoid copepod Oithona davisae. This assumption is difficult to be verified
through fish gut content analysis in absence of methodology allowing prey species identification from
their fragmentary residual remnants. Our paper offers an original approach to identification of several
common copepod prey using specific distinctive features detected on their chitin fragments from guts of
fish larvae and juveniles. To identify specific features of the common species from the coastal areas off
Sevastopol (Acartia tonsa, Oithona davisae, Longipedia sp., Cyclopina sp.), alive copepods were isolated
from the samples and reared as monospecific cultures in laboratory. Images of alive copepods of each
species at successive stages of development and their moulted exoskeletons were compared with the images
of chitin remnants found in the fish guts. This technique discloses relatively intact specific morphological
features remaining undigested in chitin fragments of prey. These species-specific taxonomic features are
suggested to be used for trophic analysis of the Black Sea fishes at early stages of development. Application
of proposed method is helpful for assessment of qualitative and quantitative composition of consumed
prey and selectivity of fish, especially during the changes in zooplankton community structure affecting
significantly survival of fish generations.

KuaroueBnle cioBa: food items, fish larvae, fish juveniles, copepods, Oithona davisae, Black Sea

Numerous studies have shown that small copepods at
all stages of their development are the initial and the
main prey of fish larvae [3, 16]. The positive trend
of average annual number of fish larvae in the Black
Sea coastal waters is observed last decade and corre-
sponded to positive trend in copepod population dy-
namics [9]. The increase of fish larvae abundance in
the Black Sea is assumed to be related to the improve-
ment of their food web associated with the introduc-
tion of a new species of cyclopoid copepods, Oithona

davisae Ferrari & Orsi, 1984, which currently dom-
inate in zooplankton community in the second half
of the year. Verification of this hypothesis through
studying of gut contents of fish larvae and juveniles is
complicated because the food items are changed sig-
nificantly during digestion. Various chitinized cuticu-
lar processes on copepod carapace and limbs such as
spines, setae etc. used as identification keys for cope-
pods, are often not found after digestion. The only
known special guide for identification of prey items
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by their fragments from the guts exists only for the
fresh-water organisms [2] while none was found for
marine fish and their prey. The lack of methodologi-
cal base for identification of food items by their resid-
ual fragments complicates the taxonomic identifica-
tion of consumed items, and makes it difficult to as-
sess the contribution of different prey species to feed-
ing of fish at early stages. The goal of our work is to
propose our own approach to find specific features on
chitin fragments of several common copepod species
(needed for identification of their chitin fragments
from fish larvae guts) by comparison of alive prey and
their post-mortem analogues from fish guts. In partic-
ular, to assess the importance of different stages of
Oithona davisae in the fish diet it was necessary to de-
termine specific identification features for this cope-
pod species different from other common copepod
species found in the fish guts.

MATERIAL AND METHODS

Fish were sampled during the warm periods in
2013 and 2014. Mugil juveniles were caught in the
open sea by neuston net in August, 2013, and with
a dip net in a shallow coastal area of Sevastopol Bay
in August — September. Other species of fish larvae
were caught in August, 2014 by both neuston and Bo-
gorov — Rass ichthyoplankton nets.

Feeding of fish larvae and juveniles was stud-
ied after method [7]. Samples were preserved in a
4 % solution of formaldehyde. Identification of fish
larvae species was carried out according [6]. Iden-
tification of food items in fish guts was carried out
by [10, 11] with the exception of invasive cyclopoid
copepod Oithona davisae; for identification of cope-
pod stages of this species was carried out by [8] and
nauplii by [14].

Study of fish feeding was based on analysis of
guts contents of analysis was carried out for 63
specimens of mugil juveniles and 227 specimens of
fish larvae from Engraulidae, Mugilidae, Atherinidae,
Carangidae, Sciaenidae, Sparidae, Mullidae, Labri-
dae, Blenniidae, Gobiidae, Callionymidae families.
Larvae were dissected under a binocular microscope,
guts were separated from the larvae body and there-
after the guts were cut off with two thin needles, and
the gut contents removed to a drop of fresh water
with addition of glycerine on a glass slide and exam-
ined under microscope. Food items found in guts were

measured under Nikon Eclipse 200 at a magnification
x 100 and x 400 and identified to maximum possible
taxon.

After complete digestion of copepods their chitin
exoskeleton, or at least some of its identifiable compo-
nents are usually severely damaged. Therefore, it was
necessary to highlight the most typical specific details
of chitin exoskeleton left even on deformed remnants
which allow identification of the prey taxon. For com-
parison and analysis of food items and their fragments
in the guts, the most common copepods species were
selected: Oithona davisae (copepodite and nauplii),
Acartia clausi Giesbrecht, 1889 + A. fonsa Dana, 1849
(nauplii), Cyclopina Claus, 1886, sp. (copepodite and
nauplii), Longipedia Claus, 1883, sp. (nauplii).

To identify specific features of the common
copepods from Sevastopol coastal areas (Acartia sp.,
Oithona davisae, Longipedia sp., Cyclopina sp.), these
copepods were isolated from alive zooplankton sam-
ples, and reared as monospecific cultures in labora-
tory conditions. Additionally, for comparison, alive
marine Cladocera were sampled from the field.

Digital images of alive copepods from laboratory
cultures at successive development stages and their
moulted exoskeletons were compared with the images
of chitin remnants found in the fish guts were taken
with a camera Ikegami ICD-848P attached to the in-
verted microscope Nikon Eclipse 200, at magnifica-
tion x 100 and x 400. The images were processed
in the program ImageJ 1.45s (National Institutes of
Health, USA) [4].

RESULTS AND DISCUSSION

Currently copepods of Oithona genus in the Black
Sea are represented by two species: invasive Oithona
davisae and aboriginal species Oithona similis Claus,
1866. The latter species as opposed to thermophilic
O. davisae inhabit the upper sea layers only during
cold season [5], and therefore, may be excluded from
the possible fish prey during the warm season. In ad-
dition, O. similis is about 1.3 times larger and has no
rostrum, which is characteristic of invasive species
O. davisae [8, 15].

Specific features of females and copepod stages
of O. davisae. Among the studied food items
O. davisae late copepodite and adult female stages can
be easily identified due to their sharply curved rostrum

Mopckoii 6mosnoruaeckuii xypaana 2017 Tom 2 Ne 1
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Figure 1. Females of Oithona davisae: A — alive specimen from the culture; B-E — specimens from fish guts: B
— from the foregut, start of digestion, CT 0.3 mm; C — from the midgut CT 0.23 mm; D — completely digested
copepods — chitin remnants of CT 0.3 mm and E — completely digested specimen from the hindgut, deformed
and squashed CT 0.3 mm; F — completely digested copepod, head area. Arrows point to the rostrum of females;
CT — cephalothorax. Photo: 1A—1E — magnification x 100; 1F — magnification x 400

Fig. 1. Cawmxu Oithona davisae: A — xuBasi 0coOb U3 KyJIbTypbl; B-E — 0co0M U3 KHINEUHUKOB JTHYMHOK
ppi0: B — 13 BepxHero otena KuilledyHHKa, Hadano nepeapuBanus, 11d 0.3 mm; C — u3 cpenHell 4actu
kuirevnnka, LI® 0.23 mm; D — nonHocThIo IepeBapeHHast KOMenoAa, OCTaTKU XUTHHOBOTO NokpoBa, LId 0.3 mm;
E — mosHOCTBIO NepeBapeHHas KOIenoja U3 HIKHEro oTAesa KUIlleyHuKa, crumomenHsii P 0.3 mm; F —
HOJIHOCTBIO NlepeBapeHHast KOIEeNo/a, OCTaTKU XUTUHOBOTO MOKPOBa, rojioBa. CTPesIKU yKa3blBalOT Ha POCTPYM

camok O. davisae; 1P — nedanoropakc. Poro: 1 A—1E — npu yeemmyenuu x 100; 1F — npu yBenmaenun x 400

Figure 2. Nauplii of Acartia spp.: A — alive specimen from the culture; B — nauplius, drawing from [11]; C —
alive specimen with focus on its ventral setae; D and E — remains of chitin exoskeleton of completely digested
nauplius from the hindgut. Thin arrows point to the ventral setae of Acartia nauplius. Thick arrows point to the
long caudal setae of Acartia nauplius. Photo: 2A-2C — magnification x 100; 2D, 2E — magnification x 400

Fig. 2. Haymmycwe Acartia spp: A — xuBast 0ocoOb U3 KyJIbTyphl; B — Hayrumyc, pucynok u3 [11]; C —
KuBasi 0coOb ¢ (POKYCOM Ha psiibl BEHTPATIBHBIX METHHOK; D n E — ocTaTku XUTHHOBOTO MOKPOBA TOJHOCTHIO
NepeBapEeHHBIX HAYIIMYCOB U3 HWXKHEW YacTU KUIIEYHUKA. TOHKME CTPEJIKU YKa3blBAlOT Ha Psiibl BEHTPAJIbHbIX
HIETHHOK Y HayIUIMYCcoB Acartia. TOJCTbIE CTPEJIKM yKa3bIBAIOT HA JAJIMHHbBIE KayAaJIbHbIE [IIETUHKH Y HAYIUINYCOB
Acartia. ®oro: 2A-2C — yeemmuenue X 100; 2D, 2E — ypemuenune x 400

Mopckoii 6uosnornueckuii xkypaaa 2017 Tom 2 Ne 1
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Figure 3. Nauplii of Oithona davisae: A—C — specimens with caudal setae arranged parallelly; D-F — spec-
imens with crossed caudal setae; A and D — alive specimens from the culture; B and E — chitin exoskeleton
remains of completely digested nauplius from the midgut; C and F — deformed chitin exoskeleton of completely
digested nauplius from the hindgut. Identification characteristics: 1) arrows point to pair of caudal spines; 2)
species-specific attachment shape of caudal spines is showed by ellipse. Photo: 3A and 3D — magnification
x 100; 3B, 3C, 3F, 3E — magnification x 400

Fig. 3. Haymmycw Oithona davisae: A—C — ocobu ¢ napajuielbHbIMA KayJaibHbiMu Innamu; D-F —
CO CKpeUIeHHBIMM KayJajdbHbIMM mmmamu; A u D — xkuBble ocodn u3 KyabTypbl; B m E — xutunHOBBIE
MOKPOBBI TOJIHOCTHIO NEPEBAPEHHBIX HAyIUIMYcoB M3 cpegHero kumeynuka; C u F — nedopmupoBanHbie
XUTHHOBBIE TTOKPOBBI U3 HIWKHEW 4acTH KulleyHuKa. OnpenenuTenbHble MPU3HAKKM: 1) CTpEeNIKM YKas3bIBalOT Ha
napy KayAaJbHbIX LIMIOB; 2) BUAocnenupuiHas Gopma NpUKperieHns KayJalbHbIX [HIMIIOB OOBEAEHa OBAJIOM.
®oro: 3A u 3D — ysennuenue x 100; 3B, 3C, 3F , 3E — yBemmuenue x 400

Figure 4. Cyclopina sp.: A — alive adult specimen from culture; B — adult specimen, drawing from [10]; C —
semi-digested specimen from the midgut; digested specimen from the hindgut; D — completely digested copepod,
chitin remnants (cephalothorax and abdomen); E — alive nauplius from culture. Photo: 4 A—4D — magnification
x 100; 4E — magnification x 400

Fig. 4. Cyclopina sp.: A — xuBas B3pocias 0coOb U3 KyJIbTYphl; B — B3pocnas ocobs, pucynok u3 [10]; C —
HoJIynepeBapeHHast 0co0b U3 CPEIHETO OT/Ie 1A KUIIeYHHKA; IepeBapeHHas 0coO0b U3 HUXKHETO OT/eJIa KUIIeUHUKa;
D — ocraTku XMTHHOBOTO MOKpoBa (LiedpasioTopakca u abpoMeHa) Korenonura; E — KUBOH Haymimyc u3
KyJnbTypbl. Pot0: 4A—-4D — yBeaunuenue x 100; 4E — ysenuuenue x 400

Mopckoit 6uosnornueckuii xkypHait 2017 Tom 2 Ne 1
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Figure 5. Naupllii of Longipedia sp.: A — alive specimen from culture; B — specimen from larvae fish midgut
with undigested lipid drops with coloured lipid-soluble pigments; C — chitin exoskeleton of completely digested
items from the hindgut; D — digested remains of Cladocera (the black spot at the top — remains of the faceted
eye). Braces point at caudal process of Longipedia sp. nauplii. The shaded arrow point to caudal process on Clado-

cera carapace. Photo: 5A-5D — magnification x 100

Fig. 5. Haymmmycel rapnaktukousHbix Korenof, Longipedia sp.: A — kuBasi ocoOb U3 KyJIbTYphl; B — 0co0b
W3 Cpe/IHero OT/eNa KUIIEUHUKA JIMYMHKU PhIObl ¢ HellepeBapEHHBIMH BaKyOJISIMH JKHPa C KUPOPACTBOPUMBIMH
nurMeHTamu; C — XUTHHOBBI MOKPOB HOJIHOCTBIO TMIEPEBAPEHHON 0COOM U3 33 HETO OTAeNa KUIIeYHuKa; D —
nepeBapeHHble ocTaTku Cladocera (4epHoe MATHO BBEPXY — OCTaTKM (haceTOYHOro Iya3a). PurypHble CKOOKH
0003HAYA0T KayJajibHbI BHIPOCT HAyIUIMYCOB Longipedia sp. 3aKkpallleHHasi CTpesika — KayJaJbHbId BBIPOCT

na"uups Cladocera. @oto: SA-5D — ysennyenue x 100

(fig. 1A). This specific feature (fig. 1F) starting with
late copepodite stages of development of this species
is the most important one and remains whatever de-
gree of digestion in larvae and juvenile fish guts in all
cases:

* in practically intact copepod is found in the
foregut (fig. 1B-1C);

* in semi-digested copepod from the midgut
(fig. 1C);

* after significant deformation of chitin exoskeleton
when cephalothorax of O. davisae is found sepa-
rately from abdomen, mainly in the gut (fig. 1D);

* when cephalothorax is fully deformed, com-
pressed and twisted (fig. 1E).

Specific features of Acartia spp. and O. davisae
nauplii. Both nauplii Acartia spp. (fig. 2) and nau-
plii of O. davisae (fig. 3) dominate in the plankton of
the Black Sea coastal waters during the warm season
[1, 13], are common food items of the fish at early
stages of development, and it is important to distin-
guish from one another in the guts of fish.

Specific features of Acartia spp. nauplii (120—
240 pm) (fig. 2) are symmetrical rows of small ventral
setae and the caudal armature represented by 4 short
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spines and 2 long crossed setae observed at the stage
of metanauplius [11, 12]. However, the caudal arma-
ture details disappear in digested Acartia nauplii. The
main distinct specific features remained in completely
digested deformed Acartia spp. nauplii (fig. 2D-2F)
are symmetrically located rows of ventral setae in the
posterior part of the body (fig. 2A-2E).

Nauplii of O. davisae (70—-160 um) lack similar
symmetrically located rows of rows of ventral setae
but their distinct features from the stage of metanau-
plius (85-160 um) is their caudal armature presented
by 2 pairs of caudal setae and 1 pair of long and strong
caudal spines [14] attached to the small rectangular
protrusion (fig. 3A-3F).

Our study revealed that such identification feature
as “crossed caudal processes” (fig. 2B used in iden-
tification key [11]) cannot be applied for distinction
of the remnants of nauplii Acartia spp. from nauplii
of O. davisae because the caudal processes of the lat-
ter can also found crossed both in alive specimens
(fig. 3D) and digested ones (fig. 3F-3E). Long caudal
spines and their specific attachment mode are typical
for O. davisae nauplii remnants. Absent from other
Black Sea copepods nauplii, this species-specific fea-
ture remains unchanged even in case of strong de-
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formation and twisting of digested chitin exoskeleton
(fig. 3C, 3F).

Specific features of Oithona and Cyclopina
copepods. Additionally, it is often difficult to see
the difference between the remains of Oithona (0.22—
0.28 mm) and Cyclopina (0.20-0.24 mm) in the guts.
In case of weakly digested specimens identification
is beyond doubt: shorter antennules and thickened
and shortened abdomen indicates Cyclopina genus
(fig. 4A—4D).

The rear part of Cyclopina sp. cephalothorax of is
greatly expanded in comparison with that of Oithona
but compressing and twisting of copepods carapaces
during digestion makes this characteristic useless for
identification of food items. In this case only the com-
plex of features: absence of typical for O. davisae ros-
trum on the head and abdomen morphology of these
species together with proportion of cephalothorax and
abdomen should be considered (fig. 1). Cyclopina nau-
plii (65—-135 um) (fig. 4E) possess rather weak caudal
processes, and lack thick caudal spines compared to
those of O. davisae.

Specific features of Longipedia sp. nauplii. An-
other common food item in fish guts — Longipedia
sp. (Harpacticoida) (fig. SA-5C). No problem exists
in identification of alive (fig. SA), or partially digested
(fig. 5B) Longipedia sp. nauplii but in case of signif-
icant digestion and deformation the caudal processes
of nauplii of this species can be mistakenly can be ac-
cepted for the caudal process on Cladocera carapace
(fig. 5D). Digested chitin remnants of the latter can
identified in most cases by a specific black pigment
indicating remains of the complex compound eye of
Cladocera (fig. 5D). However, if the black pigmen-
tation of compound Cladocera eye is absent, atten-
tion should be paid to the proportions of the caudal
process: it is much longer relatively to the carapace
length of Longipedia sp. nauplii, and in Cladocera it
is shorter and has a broader base.

Thus, our research allowed us to mark out the spe-
cific chitin features of the copepod specimens that are
not subject to deformation under the action of digest-
ing processes and, therefore, are key indicators to de-
termine the digested food items.

Conclusions. Our approach allowed us to find out
specific taxonomic features of the common food items
of the fish larvae and juveniles (O. davisae, Cyclop-
ina sp., Acartia spp., and Longipedia sp.) remaining in

chitin residues after digestion in the guts. Application
of proposed method is proposed to use for feeding
analysis of the early stages of the Black Sea fish as it is
helpful for assessment of qualitative and quantitative
composition of consumed common prey and selectiv-
ity. It allowed us to assess the contribution of each
of these prey in the diet of the fish at early stages in
Sevastopol Bays [17], and could be useful for complex
analysis of ichthyoplankton changes especially during
the changes in zooplankton community structure, and,
thereafter for prediction of viability and survival of
fish generations.
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B KHIIEYHHKAX JHYNHOK H MOJIOAH pbio B YépHOM Mope
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TPEH/I CPeTHErO0BOM YMCIICHHOCTH JIMYMHOK PBIO, KOTOPHIH COBNANAET C TPEHOM YMCIIEHHOCTH KOMETIO].
Ectph mpennonoxeHue, 4To yBeJIMUYEHHE YHUCIEHHOCTH JIMUYMHOK PhIO B UEPHOM MOpe B MOCJIEJHUE TOIbI
CBSI3aHO C YJIyUIlIEeHUEM WX KOPMOBOH 0asbl B pe3yJibTaTe MHTPOAYKIMH HOBOTO BHAa Komenop Oithona
davisae. TIpoBepka 3TOI T'MMOTE3Bl C MOMOIIBIO MCCIEI0BAHUSA CONEPKUMOrO KUIIEYHUKOB JIMUYMHOK U
MOJIOJI PbIO OCJIOKHSIETCSI OTCYTCTBUEM METOIOJIOTMYECKON Oa3bl s OnpeeieHusl OObEeKTOB MUTAHUS
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10 MX OCTaTOYHbIM (pparMeHTam. Lleab paboThl — MPEIOKUTh COOCTBEHHBIH MOIXO0/ K UIACHTU(DUKALIUM
HEKOTOPBIX MAaCCOBBIX BHJIOB KOIETO] M3 KUIIEYHNKOB JTMYMHOK M MOJIOAU PBIO TIO WX CIerr(prIecKiM
OTJIMYUTENILHBIM MPU3HAKAM, OIpe/eIsieMbIM 10 HellepeBapEeHHBIM XUTUHOBBIM (hparMeHTaM. MaccoBble
Bubl Komeroy npudpexbs Cesacronons (Acartia tonsa, Oithona davisae, Longipedia sp., Cyclopina
Sp.) ObUIM BBIIEJICHBl W3 MPUPOJAHBIX YCJIOBHI B JIAOOpPATOpPHBIE KYJIbTYpPhl, B KOTOPBIX IOJYYEHBI BCE
MOC/IeI0BaTe/IbHbIE CTAJUU PA3BUTUS KaXI0rO Buia. [[isi HAXOXKICHUS OTJIMUYMTENbHBIX CHelU(PUIECKUX
TIPU3HAKOB KaXIOTO BUJA IIPOBEICHO CpaBHEHHE KUBBIX KOIIETO ] Ha MTOCTIeIOBATEIbHBIX CTAIUAX Pa3BUTHSI,
VX JITHOYHBIX ITKYPOK U KOTIETIO/T 3 KUIIIEYHUKOB PHIO Ha pa3HBIX CTAIUAX UX NIepeBapUBaHUs. BoIsBIESHDI
XapakTepHbIe IS KaXJ0ro Bujia hparMeHTHl U IETall XUTUHOBOTO CKeJleTa pakoOOpa3HbIX, KOTOpHIE He
nojBepraiorcs aedopMalyy Jake B pe3ysbTare MUIeBapuTeIbHBIX MPOLECCOB. DTH BUAOCTIEM(pUIHbIC
MPU3HAKU TPEJIOKEHO UCIIOJIb30BaTh MPU TPODOIOTMUECKOM aHAIM3e YEPHOMOPCKUX PHIO HAa paHHUX
CTaMsIX PA3BUTHS, B YACTHOCTHU IPU OLIEHKE CE30HHBIX M JIOKAJIbHBIX W3MEHEHWH B KaueCTBEHHOM U
KOJIMYECTBEHHOM COCTaBe MOTPEOIEHHON MUY U U30MPATENIbHBIX CIIOCOOHOCTEH PHIO MO OTHOLICHHIO K
Orpee/IEHHBIM MMUIIEBBIM 00beKTaM. [Tpea1okeHHbIH METO T aHaIM3a OCOOCHHO BaKeH IPU MCCIICI0OBAHUSIX
B MIEPUOJIbI UI3MEHEHHSI CTPYKTYPBI 300IUIAHKTOHHOTO COOOIIECTBa, OKA3bIBAIOIIETrO 3HAYMMOE BIIMSTHAE Ha
KHU3HECTIOCOOHOCTD ¥ BBDKUBAEMOCTh TEHEPAIUiA PhIO.

Keywords: nuiiieBbie 00beKThI, JMUYUHKY PbIO, MOJIOb PhIO, Konenopl, OQithona davisae, Y€pHoe Mmope
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AKTYaJIbHOCTh M3yUYCHHSI SKOJIOTUUECKHX U MOBEAEHUECKUX aIaNTalllid TUAPOGUIbHBIX MTHIL B TOPOICKHX
3oHax Kpeima oGyciioBieHa HeOOXOIMMOCTBIO COXpaHeHUs OMOpa3HOOOpas3usl B YCIOBUSX aHTPOIIOTEHHO-
o MpeoOpa3OBaHusl BHYTPEHHUX BOJIOEMOB M MOPCKUX OeperoB MmojayocTpoBa. Briepbie B ropoJCKON 30He
yepHOMOpcKoro nodepexbsi KpeiMa (Oyxta Kpyrias, CeBacTomnosb) 3aperncTpipoBaHO HE3/I0BaHUE Ma-
o1 Bem (Boruka) Ixobrychus minutus (Linnaeus, 1766). Llemnplo uccnenoBaHus ObUIO BBISIBICHHE YCIOBHH,
orpezensionyx 3pGeKTUBHOCTh PA3MHOKEHHS BOJTYKOB B OMOTOIE C BBICOKOW aHTPONOTeHHOM Harpy3Kowu,
3aJa4aMy MCCIIeOBaHMs — ONpe/ieieHre MUIIEBOro CIIEKTPa, MOBEJEHYECKIX PEeaKkIMi U CPOKOB MpeObl-
BaHUs NTHIl B OMoTorie. BusyanbHoe HaOmoaeHue, poTo- 1 BUICOCHEMKY MPOBOAMIN HE MEHee ISITH pa3 B
Heneso. [Tapy B3pocibix ocobeit HabmogaM ¢ 3 Ui 10 2 aBrycra, TPEX MOJIOABIX 0cober — ¢ 24 uiois
10 7 cents0ps 2016 r. B BepirHe OyXThl. YCIEIIHOMY Pa3MHOKEHUIO BOJYKOB CIIOCOOCTBOBAJIN HATMUHE
€CTECTBEHHBIX YKPBITHI (3apociell TPOCTHHUKA) U XOpoIast KopMoBasi 6a3a. OCHOBHOM TOObIUeH NTHUIT OblTa
MOJIOIb Kedpasiel, TakKe OTMEUEHB! CJIy4au MOMMKH [J1a34aTod 3e/IeHYIIKH, MOPCKOW COOAUKU-TIABJIMHA 1
Pas3yIMuHbIX OECTIO3BOHOYHBIX. [ITHIIBI POSBISIIM HETUITMYHOE 7SI CBOETO BU/Ia CHHAHTPOITHOE TIOBECHME.
PesynbTathl MiccaeaoBaHUs CBUAETENBCTBYIOT O IOCTATOYHO BBICOKOM a[IalITUBHOM IMOTEHIIMAJe BOTYKA K
pas3iuHbIM hakTopaM OECTIOKOWCTBA B TOPOJCKON 30HE YepHOMOpPCKoro nobdepexbs Kpeima. IIpearnona-
raeTcst BOSMOKHOCTh 3aCEJIeHHS BOJTYKOM (PparMeHTOB MPUPOIHBIX JaHAIIA(TOB (3apocyieil OKOJIOBOJHOM
PaCTUTEJIBHOCTH B BEPLIMHHBIX YACTSX HEKOTOPBIX OYXT), OCTABLIMXCS B TOPOACKON 30He Kpbima.

KuaroueBrble cjioBa: Masnas BBIb (BOJYOK), [xobrychus minutus, THe310BaHUE, CHHAHTPOITHOE TTOBEICHIE,
Kpobim, YepHoe mope

Mamnas Bbitib (BOJTYOK) Ixobrychus minutus (Linnaeus,
1766) — camblil MEJIKUI NpPEICTABUTENIb CEMENCTBA
[ATUIeBBIX; THE3/IMTCS Ha Oeperax BOJI0EMOB MPUPO/I-
HOTO Y aHTPOTIOT€HHOTO MPOUCXOKIECHUS CO CTOSTUE
BOJION B 3apOCJISIX OKOJIOBOJTHOW PACTUTEILHOCTH; BE-
AET CyMEepeuHbIil M CKPBITHBIN JHEBHOW 00pa3 KU3HU
[8]. B KpbiMy 3T0 rHe3nsmascs, nepeaeTias u mpo-
JNE€THAA NTUla. B neproy rue3noBaHus OHa LIMPOKO
pacIpocTpaHeHa Ha TeppUTOPHUHM MOJYyOCTpOBa 3a MC-
KJIIOYEHUEM TOPHBIX PAaOHOB (JIECHOM 30HBI U STIAJTBI),
HaceJIsieT BOJOEMBI C PAa3JIMYHON COJIEHOCTBIO (TIpe-
MMYIIIECTBEHHO TPECHbIe U CIa0O0COJIEHBIE), B TOM
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yucae o3épa Kusun-fAp, Cacbik-Cusai, [loHy3nas,
Jlxapblaray, MekropHoe BoJI0X paHuIuILe, JIeOskbu
0CTpOBa, 3ayuB CuBalll U Jpyrue BOJAOEMBI B Pa3HbIX
paiionax Kpeima [2, 5, 7]. Boruok npuneraet B Kppim
OOBIYHO B ampesie-Mae, MHOTIa BO BTOPOM TIOJIOBUHE
MapTa, yJleTaeT B aBrycre-cenrsope [2, 5, 6].

Emg no o6Bognenus CeBepHoro Kpbsima BoT4OK
ObLJT CaMbIM MHOTOYMCIICHHBIM Ha THE3[0BAaHUU BU-
JoM naruieBblX. ITo mepe npoaBukeHHs Ha BOCTOK
Tpaccel CeBepo-KpbhIMCKOro kaHaia OH 3aHUMAI 00-
pasylommecs 3apociiv THAPO(PUTOB U MOJHOCTBIO 3a-
CeJIJI 30Hy pucocesiHus [6]. B cBs3u ¢ npekpalieHu-
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Puc. 1. Bapocibie camka (A) u camerl (B) Bouka Ixobrychus minutus B 6yxte Kpyrnas
Fig. 1. Adult female (A) and male (B) of the Little Bittern Ixobrychus minutus in Kruglaya Bay

eM B 2014 r. mogauu BOABI B KaHAJI C TEPPUTOPUU
VKpauHbl, U3MEHEHUEM OCHOBHBIX XapaKTepHCTHK
BOJIHOTO PeXMMa MPUJIEralolluX aKBaTOPUA U TeppU-
TOPUH, COKpAILlEHUEeM IUIOLIA U U TOBBIIIEHHEM CO-
JIEHOCTU BOJIOEMOB, B TOM uucJie Ha JIeOsKbUX OCTPO-
Bax 1 B 3aimBe CuBail, 1, Kak cleJcTBHe, TpaHchop-
Malleil 9KOCUCTEM, paclipeeieHle U YMCIEHHOCTb
THE3AAIMUXCSA nap ¥ 3(PPEeKTUBHOCTb Pa3MHOKEHUS
BOJIYKA (KaK U APYTUX TUAPOMUIbHBIX MTHUI]) MOIJIH,
MIPEATOIOKXUTEbHO, U3MEHUTHCS.

WNudopmanms o rHE3N0BaHMM BOMYKA B TOPOJ-
CKOH 30He YepHOMOPCKOTO nodepeskbsi Kppima otcyT-
ctByeT. byxta Kpyrnas senserca pekpeanroHHOM
30HOI ropoja CeBacTonoss U MOJBEPraeTcsl 3HAUM-
TEJIbHON aHTPOIOTEHHOM Harpy3Ke: C Hel COCEACTBY-
0T TOPOJICKUE KBAPTAJIBI, 3/1€Ch HAXOIUTCS TIOMYJIsIp-
HBII TOPOJICKOM TUISTK, & B BEPUIMHY OYXThI BHIBEIECH
aBapUIHBII KaHAJIM3AMOHHBIN CTOK. [I1MHa Bepiu-
Hbl (IO YCJIOBHOW TI'paHMIIbl C OTKPBITOM YacThi0) —
270 m, mmpuHa — 10 215 M, miybuna — o 1.5 m. Ux-
toayna 6. Kpyras npencraBnena 42 pugamu [3],
3000eHTOC (B BepmuHae OyxThl) — 97 Bujamu [1]. Ha
6eperax OyxThI 10 2016 T. OYEHb PEKO BCTPEUAIIHCH
JIMLIb €IMHUYHbIE TIPOJIETHBIE OCOOM BOJIYKA B MEPU-
0J1bl BECEHHEU U OCEHHEN Murparuii [4].

Henpio uccnenoBanusi ObUIO BBISBIEHHE YCIIO-
BUH, onpeessionux 3(p(eKTUBHOCTh PA3MHOKEHU S
BOJIYKOB B OHMOTOIIE C BBICOKOW aHTPOIIOI€HHOW Ha-
IPY3KOi, 3aJa4aMu MCCJIeJOBaHUs — ONpe/iesieHre
NUIIEBOro CHEKTPa, MOBEJAEHUYECKUX PEaKLUi Ha aH-
TpororeHHble (haKTOpbl OECTIOKOICTBA U CPOKOB Tpe-
ObiBaHUs NTUI B OyxTe. JlaHHBIA CiTydail THE370Ba-

HUS BOJTYKA KPAaTKO YIOMSIHYT B CTaThe, MOCBAIEH-
HOW aHAIM3y CE30HHOW ITMHAMUKH TUAPOGUILHOTO
opHutokoMiuiekca 0. Kpyrnas [4], B HacTosiem xe
COOOIIIEHUH TPEICTABICHbI MOIPOOHBIE CBEACHUS O
HEM.

MATEPUAJI 1 METO/1bI

Byxta Kpyrnas siBisiercst paloHOM KpyIJIoroany-
HBIX OpPHUTOJIOTMYECKuX uccieaoBanuil [4]. Tlocne
OOHapyKeHHUs1 BOJYKOB B BEPIIMHHON YacTH OyXTbI
3 miost 2016 r. HaOMOAEHUS 3/1eCh TIPOBOIVIIH JI0 Ce-
PEaVHbI CEHTSIOPSI, He MEHee ISITH pa3 B HeJeJo, Ipe-
MMYILECTBEHHO B YTPEHHEE U BeuepHee BpeMs (Bce-
ro 35 pesynbratiBHBIX HaOmoneHuii). C nenbio 00-
HapyXeHUsI NTUL] OCMATPUBAJIM OEPETOBYIO MOJIOCY U
3apOCiM TPOCTHUKA, a TAKkKe OINpelessyIi MecTa Ux
npeOBIBaHUSA O M3/1aBaeMbIM 3ByKaM. Poto- u Bu-
Je0ChEMKA ITHLI, UX MECTa OOUTAHHUSI ¥ OOBEKTOB -
TaHWS POBEJIEHBI C MOMOILBIO LM POBOM (POTOKAME-
pb1 Canon PowerShot SX50 HS (170 ¢porocHumkoB
u 8 BUIEO3aIIICel ).

PE3VIJIbTATHBI 1 ObCYKJIEHNE

B3pocabie camen u camka Ixobrychus minutus
(Linnaeus, 1766) Obti 0OHAPYXEHBI B BEPIIMHHON
yactu 0. Kpyrnas 3 wmions 2016 r. (puc. 1). ITtuist
JepKaIuCh B palioHe 3apoCiiell TPOCTHUKA OOBIKHO-
BeHHOTO Phragmites australis (Cav.) Trin. ex Steud.,
MPOU3PACTAIOIIEr0 Ha IBYX Y4acTKax, OAWH U3 KOTO-
phIxX (riomanasio 165 M%) HAXOIUTCA B I0XKHOM YacTH
BepLIMHBI OyXTHI, Apyroii (70 M%) — Ha BOCTOYHOM Oe-
pery npumepHo B 80 M oT niepBoro (puc. 2).
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Puc. 2. I0xubiii (A) u Boctounsiii (B) yyacTku 3apociieit TpocTHHKA B BeplirHe 0yxThl Kpyriiast
Fig. 2. Southern (A) and eastern (B) sites of the reed beds in the Kruglaya Bay head

[IpenmnosioxkeHue, 4To 3TO THE3/I0Bas mapa, moj-
TBEPAWJIOCH JTAIbHEHIIMMH HaOmoneHussMu. Mecto-
HaxOXJeHWe THe371a ObUIO BBISIBIIEHO MO KOCBEHHBIM
MPU3HAKAM: B3POCJIble KOPMUJIUCH B ITpeJIesiax I0KHO-
IO yYacTKa, HO PETYJISIPHO JIETAJIM HA BOCTOYHBIM, I]1e
CJIBIIIAIACH U3JJaBaeMble TITeHIIaMU 3BYKH. BriepBbie
CJIETOK BOJTUKA OBbUI 3aMeYeH 31eCh 24 MI01g. YUUTHI-
Basl, 4TO OT MOCTPOUMKM I'HE3/1a 10 CTAHOBJICHUSI ITEH-
LIOB Ha KPbUIO NpoxoauT He meHee 50 anen [8], oue-
BUJIHO, UTO THE3/I0BasI Mapa MpuieTesia Ha moOepexbe
6. Kpyrnas ve nozanee Havasa mions. [lo-Buaumomy,
B NIEpUOJT HACH)KUBAHUS SIMI] ¥ B TIEPBbIE JIHU TOCIIE
BBUTYTUICHHS] TITEHIIOB BOJYKH BEJIM Ce0s1 CKPBITHO,
U JIUIIb HEOOXOAUMOCTh KOPMUTH pacTyliee MoTOM-
CTBO 3aCTaBWJIa MX YTPAaTUTb MPUPOJHYIO OCTOPOXK-
HOCTb.

FOsxHast 9acTh BepIIMHBI OYXTHI TPUBJICKAJIA TITHIT
3HAYUTEJIPHOW KOHIICHTpAIliel KOPMOBBIX OOBEK-
ToB — KedaneBbix (Mugilidae) (B OCHOBHOM CHHIU-
na Liza aurata (Risso, 1810) m mmenraca Liza
haematocheila (Temminch et Schlegel, 1845)), Obru-
koBbIX (Gobiidae), cobaukoBbix (Blenniidae), ryba-
HoBbIX (Labridae), a Takke KpeBeTOK, HACEKOMBIX U
Moo KpaboB. B uiosie mapa B3pociibIX BOJTYKOB Ha-
XOAWIACh 37IeCh PEryJissipHO, OCOOGHHO B yTpeHHee
BpeMmsi. [locTeneHHO NTHIIBI TPUBBIKIIU K JIIOM, UHO-
I71a MO/ CKaJIM HaOJIIoqaTesl Ha PacCTOsTHUE JI0 6 M,
HO PeJKO YAAISJIMCh OT 3apociiell TPOCTHUKA OoJiee
YeM Ha S5 M.

[Tocne 2 aBrycra B3pocible 0OCOOM HE BCTpeda-
JINCh: OUYEBUIHO, BHIKOPMUB IITEHIIOB, OHU MMOKUHYJIN
OyxTty. KommuecTBo CJIETKOB OnpeieuThb ObLIO CIIOK-
HO TIO TIPUYHMHE MX CIIOCOOHOCTH MCKYCHO MAacCKHpPO-
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BaThCS B TPOCTHUKE; OJTHOBPEMEHHO OTMeJaITi He 00-
Jiee TpEX ocober.

Mosoapie 0coOU, BHIPOCIIHE B OJIM3KOM COCE-
CTBE C JIOIbMM, TMPOSIBISIA MEHBIIYI0 OCTOPOXK-
HOCTb, Y€M B3pOCJIble, OAIYCKAIM Ha0MoaaTes s Ha
paccrosiHue A0 4-5 M ¥ 4acTO KOPMUJIMCh HA CPABHU-
TEJILHO OTKPHITOM ydacTke Oepera B 40 M OT 3apoc-
Jiel TpOoCTHUKA. JIMIb npu Ype3MepHOM K HUM BHU-
MaHWU BOJYKY MPUHUMAIIY TUTTMYHYIO TIO3Y 3aTauBa-
HUS1, 0COOeHHO 3(p(eKTUBHYIO cpeau cTediel TpoCT-
HUKa (puc. 3), WIK e HEOXOTHO MepesieTalli Ha ApY-
roe MecTo.

Puc. 3. Cnérok Bomuka Ixobrychus minufus B TUITAY-
HOU TI03€ 3aTauBaHUS

Fig. 3. The Little Bittern Ixobrychus minutus fledgling
in typical lurking pose

B aABr'yCTE€ MOJIOABbIC ocodu cTaau MpOABJIATD ITPU-
3HAKU TCPPUTOPUAJTIBHOTO MOBEACHUSA — IIPUHUMAJIN
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Puc. 4. Monogpie ocodu Bosruka Ixobrychus minutus ¢ KOpMOBBIMHA OOBEKTaMH: MOPCKOH COOAYKOH-IIaBIMHOM
Salaria pavo (A) 1, IpeaNONOKUTENBHO, UIeHracoM Liza haematocheila (B)

Fig. 4. Juvenile specimens of the Little Bittern Ixobrychus minutus with food items: Peacock Blenny Salaria
pavo (A) and probably So-iuy Mullet Liza haematocheila (b)

yrpo’KaloIIye Mo3bl U MHOT/Ia KPATKOBPEMEHHO TIpe-
CJIe/IOBAJIM APYT JIpyTa B 3apOCIsX TPOCTHUKA WU B
nosiéte Haj OyxToi. B ceHTsA0pe OHM cTai epro/ -
YeCKH BbLIETaTh 3a Mpeesibl OyXThl, IPUYEM B MaJIO-
3HAKOMBIX UM pallOHax 3aCTPOMKH MpeJNOYUTaIN ca-
JWUTBHCS Ha BBICOKME JiepeBbs. [locne 7 ceHTsAOps Ha
noOepexbe 0. Kpyriias BOIYKY He BCTPEYaIIHCh.

CornacHo pesyjbTataM HaOJMIOJICHUN W aHAJIM-
3a (OoTO- U BHIEOMATEPHATIOB, OCHOBY pallMOHA
BOJIYKOB COCTaBJIsIa MOJIoJb Kedpanien (2—12 cm).
JIBaxapl camell AOOBIBA TJIA3uyaThiX 3eJIeHYIIeK
Symphodus ocellatus (Linnaeus, 1758) (puc. 1 b),
a CJIETOK — MOPCKYI0 COOAUKy-TIaBIuHa Salaria pavo
(Risso, 1810) (puc. 4 A). OHu Takxke MOAOHpAITN
0eCro3BOHOYHBIX HA OTMEJH, )KUBO pearupoBajid Ha
CTPEKO3 ¥ MHOT/IA YCIENTHO UX JIOBHIIH.

Bosruku MCNOJIb30BaI B OCHOBHOM THITHYHYIO
IJIsl HUX OXOTHUYbIO TAKTUKY — 3aTalBaJIUCh HA TPU-
OpEKHBIX KOUKaX, KAMHSIX, HA MEJIKOBO/IbE CPEIF MO-
JIOAOH MOPOCTN TPOCTHUKA WJIM K€ HA ero CTeOJisix
Ha BbicoTe 110 20 cM. Camell NpUMeHsT MHOTIA HETU-
MMUYHBIA 1JIs1 BOJTYKOB OXOTHUYMI MPUEM — YBHUJICB
pbiOy Ha paccrostnum 1.0—1.5 M, B37ieTan Ha BBICOTY
1o 0.5 M u aTakoBai e€ cBepxy. [Ipu j0BIe KPyHHBIX
PbIO BOJTUKH UCTIONB30BAIN KIIIOB (OOBIYHO MOKJTIO-
BbE) Kak rapiyH (puc. 4 b).

Hammure KaHaJIM3alMOHHOTO aBapUITHOTO KOJI-
JIEKTOpa B BepIIMHEe OYXThl OKa3bIBAJIO HEOJHO3HAY-
HOE BJIMSIHME Ha YCJIOBUsI 0OUTaHUS BOMYKOB. C 0f1-
HOU CTOPOHBI, (DYHKIIMOHUPOBAHUE CTOKA B «ILTAT-

HOM» pexXuMe 00ecTieunBaJIo YMEPEHHOEe TOCTYILIe-
HHUE OPraHuKH U CIIOCOOCTBOBAJIO POCTY TPOCTHUKA U
pa3BUTHIO OOraToil (hayHbl OECIIO3BOHOUHBIX U PHIO.
HanpotuB, BcieacTBue SMM30JUUECKUX 3AIMOBBIX
BBIOPOCOB CTOYHBIX BOJ 3arpsI3HEHHUE, TIO-BUAUMOMY,
JOCTUTaJI0 KPUTUYECKOTO YPOBHS Aaxke 1Sl yCTONYH-
BOM K TAKUM YCJIOBUSIM MOJIO/IU Kehasied, UTo 3aCTaB-
JIST0 €€ TiepeMeInaThesi B 0oJiee YUCThie paioHBI OyX-
Tl Ha 1-2 cyTOK. 3aTpyAHsII0 0XOTy NTULIAM U (pop-
MHUPOBaHME IIJIAByYUX MATOB BOJAOPOCJIEW, KOTOPBIE
IIPY HArOHHOM BETpEe NOKPbIBAJIM IOBEPXHOCTb BOJIbI
B pailoHe 3apocyiell TPOCTHUKA.

Bepimna 6. Kpyrnas xapaktepu3syercst HECKOJTb-
KUMHU (pakTopamu OeCIOKOICTBA, KOTOPBIE TUIIOTETH-
YeCKH JOJIKHBI MPETsITCTBOBATh YCIIEIITHOMY THE3/10-
BAaHUIO BOJYKOB: B 15 M OT He€ HaXOAUTCsl aBTOTpac-
ca ¢ TWIOTHBIM TpahuKOM, BJIOJIb Oepera MpoJIOKEHbI
TeIIEXOIHbIE TOPOKKH, aKBATOPUIO MIEPECEKAIOT JBE
Tpacchl KaOeJIbHOTO BEMKOOP/IMHTA C TPaMILIMHAMM,
K BOCTOYHOMY YYaCTKY 3apOCJiell TPOCTHUKA TTPUMBI-
KaeT OTKphITasl Teppaca kade, Ha 3anmagHOM Oepery
PacIoIokeHbl pECTOPaHbl C TPOMKUM MY3bIKAJIbHBIM
COITPOBO’K/IEHMEM U MYHKT IIPOKATa BOAHBIX BEJIOCH-
Te/I0B.

Ho, no HameMy MHEHUIO, pe3yJbTaTUBHOE pa3-
MHOX€EHHE BOTYKOB B 6. Kpyrias B KOHEUHOM UTOTe
obecnieumi cieayomye (pakTOpbl: HETOIY IS PHOCTb
BepIIHBI OYXTHI KaK IJISHKHOUW 30HBI, HAIMYKE ecTe-
CTBEHHBIX YKPBITHH (3apOCliell TPOCTHHUKA), Oorarast
KOpMOBasi 6a3a U aJIalTUBHBIN MMOTEHIIMA [ITHII.
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3akmouenne. Ciydan CHHaHTPOITHOTO TTOBEIe-
HUS BUJIOB MITHII, KOTOPbIE TPAJIUIIMOHHO CUUTAIOTCS
ypOodobaMu, MHTEPECHBI B IIaHE U3YUCHUS UX aJ1all-
TUBHBIX CIIOCOOHOCTEN K TOPOJICKOW Cpejie U OLICHKU
MIepCTIEKTHB ypOAHU3ALIMKM HEKOTOPHIX BUIOB B YCJIO-
BUSIX KOHKPETHOTO roposia. MHOTHe U3 TaKKX CiTyda-
€B TPEeCTABJIAIOT COO0H pejIkue MOBeAeHYECKUe OT-
KJIOHGHUsI Y OT/AENIbHBIX 0COOeW M map, HO HEKOTO-
pble HaOMogaeMble SIBJIEHUSI MOTYT PacCMaTpPUBATh-
Csl KaK NPEeIBECTHUKU M3MEHEHHI 0oJjiee BBICOKOTO
YPOBHSI, a UMEHHO: (hOpMUPOBAHKME CHHAHTPOITHOTO
TNIOBE/IeHUs], paccesieHre B ypOaHN3UPOBAHHBIX JIAHI-
madrax u 0Opa3oBaHKE OTHOCUTEILHO YCTONUUBBIX
MOCTOAHHBIX MJIX CE30HHBIX TOPOACKHX HOHyJIH].IHfI.
[MpuurHaMu 3acesieHrst TOPOIOB MTUIIAMH YacTo CITy-
’)KaT aHTPOTIOTeHHOe MTPeoOpa3OBaHUE M COKpAIICHUE
UX €CTeCTBEHHBIX apeaioB.

VY Kaxaoro BUJa NTULl BbIpaOaThIBAETCS CHELU-
(prueckast peakuusi Ha pacIIMpeHre ropoJICKUX Tep-
pUTOpHU, B TOM uKcie B (popMe «BO3BpaTHOM ypOa-
HU3AIUN», Korja ypoohoOHbIN BU HAUMHAET aKTHB-
HO 3aCeJIATh MUKPO(PArMEeHThbl UCXOAHBIX MECTOOOU-
TaHUi, OCTaBIIMECsS B FOPOJCKOI 30HE, a CO BpeMe-
HeM (ripu (POPMUPOBAHUM OOJIbIIIEN JTAOUTBHOCTH K
TOPOJICKOM Cpejie) — W HETUITMYHBIE 1J1s1 HETO THE3/10-
Bbl€ 1 KOPMOBBIE cTanuu [9].

OcoOeHHO YyBCTBUTEJIbHBl K aHTPOINOIeHHOMN
TpaHchOpMaIUM MPUPOAHBIX JAHIMIA(PTOB UMEHHO
TaKye CTEHOTOINHbIE BUbI IITUL, KAK BOTYOK, YCHEIll-
HOE€ Pa3MHOXEHUE KOTOPOT0 BO3MOKHO JIUIIIb ITPU Ha-
JIUYUUA BOJOEMOB C T'YCTOM OKOJIOBOJTHOM PaCTUTE b~
HOCTBIO M COOTBETCTBYIOIIEH KOpMOBOM 6a3zoit. Oue-
BU/IHO, B TOPOJCKOM 30HE YEPHOMOPCKOro modepe-
Kbs1 KpbIMa BOJTYOK MOXKET a/IaliTUPOBATHCS K yCJIO-
BUSM OOWUTAHUSI B BEPIIMHHBIX YACTAX HEKOTOPHIX
OyXT, B TOM YHCJIe U CeBaCTONOJbCKNX — Kazaubei,
Kpyrnoi, Crpenenxoit u CeBactomnosbckon. Hampu-
Mmep, B 0. Ctpenenkasi, 6epera KOTOpO IUIOTHO 3a-
CTPOEHBl KUJIBIMA JOMaMHU M THUAPOTEXHUUECKUMU
COOPYKEHUSIMU, 2 AKBATOPHUSI AKTUBHO UCTOJIb3YyEeTCs
BOJHBIM TPAHCIIOPTOM, NocaegHue 3—4 roja B 3apoc-
JISIX TPOCTHUKA Y BEPIIUHBI OyXThI YCIIEITHO pa3MHO-
KalTcs KpsAkBa Anas platyrhynchos, neicyxa Fulica
atra v kambimauna Gallinula chloropus (HabmoaeHUs
aBTopa). Takue (pparMeHTsl MPUPOIHBIX JaHAIIA]-
TOB BHOCST CBOW BKJIAJl B COXpaHEHHe OMOPa3HOO00-
pas3usi U HyKAaI0TCSl B OXpaHe, B TOM YHUCJIe B [IPeIoT-
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BpAIICHUN 3aCTPONKN OEperoB M yHWUITOKEHUsT OKO-
JIOBOAHOM PAaCTUTEIbHOCTH.

Pabora BeimosnHeHa B pamkax roczaganus PAHO
Poccun « MOHUTOPUHT OUOJIOTMUYECKOTO pa3HOOOpa-
3us TUAPOOMOHTOB YepHOMOpPCKO-A30BCKOro Oac-
ceiiHa M pa3padoTKa 3 PEKTUBHBIX Mep IO ero co-
xpaHeHuo» (0828-2014-0014).
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Nesting of the little bittern Ixobrychus minutus (Aves: Ardeidae)
within an urban area of the Crimean coast of the Black Sea

V.E. Giragosov

Kovalevsky Institute of Marine Biological Research RAS, Sevastopol, Russian Federation
E-mail: vitaly.giragosov@gmail.com

Observations of the ecological and behavioral adaptations of hydrophilic birds in urban areas are essential
for preservation of the biodiversity under extreme anthropogenic transformations of the inland and coastal
waters on the Crimean Peninsula. In the Crimea little bittern Ixobrychus minutus (Linnaeus, 1766) nest usu-
ally on the fresh and brackish water bodies. For the first time this species was found nesting in the Kruglaya
Bay, the overused recreation area in Sevastopol (Black Sea). Our investigation detected factors determining
the breeding efficiency, food spectrum, behavioral responses and the duration of stay of the little bittern in
the biotope exposed to high anthropogenic load. Visual observations, photography and video recording were
conducted five times a week within the Kruglaya Bay. Two adult I. minutus were observed from July 3 to
August 2, and three immature birds — from July 24 to September 7, 2016 in the bay head. The presence
of natural shelter (reed beds) and good feeding base contributed to successful breeding of the birds. The
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main prey were the juveniles of grey mullet, other preys were peacock blenny Salaria pavo, ocellated wrasse
Symphodus ocellatus and invertebrates. The little bitterns showed atypical for this species synanthropic be-
havior: having gradually adapted to the people neighborhood, they allowed the observer’s presence at 4-6
m distance. In August the young birds began demonstrating territorial behavior and in September they flied
beyond the bay area. The study has disclosed high adaptive potential of I. minutus to disturbing factors in
atypical to this species habitats in the coastal urban area of the Black Sea. The possibility of little bitterns
settling in the fragmentary natural landscape of urban areas on the Crimean coast of the Black Sea is dis-
cussed. Presumably, I. minutus can nest in the semi-aquatic growth bordering some Crimean bays including
Kruglaya, Streletskaya, Kazach’ya and Sevastopol bays. The fragments of natural landscape allow preserving
the biodiversity; for their protection any building activity ruinous to semi-aquatic vegetation in the coastal
zone should be banned.

Keywords: little bittern, Ixobrychus minutus, nesting, synanthropic behaviour, Crimea, Black Sea
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[Mpunsra k nyoaukanmu 31.03.2017 1.

HecmoTps Ha MCKITIOUMTENIBHYIO BaXXHOCTh JMATOMOBBIX B IMPHUPOJHBIX IKOCHUCTEMAX, MX TEHETUYECKUN U
OUONPOIYKIIMOHHBIA TIOTEHIIMAT TTOYTH HE WCTOJb3YeTcsl BCIEACTBUE c1aboi M3y4eHHOCTH OUOJIOTUN U
Ype3BbIUAHO HHU3KOH IMPEICTABICHHOCTH B KOJUIEKIMSIX KYJIbTYp. OTCYTCTBYET HEOOXOJUMBIA OIBIT BbI-
JeJIeHUs KJIOHOB (IITaMMOB) TMaTOMOBBIX, TOCTAHOBKH U COJEPKaHUS B KyJIbTypax, HEJOCTATOYHO IOJTHBI
MIpeICTaBIIEHNUA O KU3HEHHBIX LIMKJIax AnaToMoBbIx. Ha Kapagarckoi HayuHoii cranium (Kpeim) 3aHMMAIOT-
sl U3y4EeHHEeM JIMaTOMOBBIX Bojopocieit 6oiiee 40 net. K Hactosemy BpemeHu copMupoBaHa padodast
KOJUIEKIIMs, KoTopas BKimovyaeT 6osee 400 KJIOHOB, OTHOCAIIMXCS K 27 MOPCKMM U 7 IPECHOBOAHBIM BUAAM.
PerynspHo nepeceBaemble KyJIbTyphl COIEpAKATCS HA KUIKUX cpenax. [Tomrmo YEpHOTro MOpsi, MOpPCKUE BU-
IIbl OTOOpaHBl B Pa3IMUHBIX PETMOHAX BCEX OKEAHOB, a MPECHOBOJHbIE — B OT/IEIbHBIX perroHax EBpasuu.
Pe3ynbratel BccnenoBaHUs KOJUIEKIMK KyJbTYP HEOOXOAMMBI KaK ISl PeIleHus psiga HayYHBIX MpoOeM
(BBISIBIIGHHSI PENPOLYKTUBHBIX OCOOEHHOCTEN, Oruoreorpaduy BUIOB, BHYTPHUBUIOBON N3MEHUMBOCTH ), TaK
U U1 HOTEHLMAIbHOIO MPAKTHYECKOTO UCTIOIb30BAHMS JUATOMOBBIX BOAOPOCEH B OMOTEXHOJIOTHSIX.

KirueBble ciioBa: AUAaTOMOBBIE, KOJUIEKIHWA KYJIbTYP, KJIOHBI, )XKUJAKUE IMATATEJIbHLIE CPEIBI,

Kapaparckas Hayynas cranumst, Kpeim

JlnatoMOBBIE TIPE/ICTABIISIIOT COOOW OJJMH U3 CaMbIX
Pa3sHOOOPA3HBIX OTAETIOB MUKPOBOJOPOCIEH: Yke
onucadHo okoyio 30 ThIC. BUJOB, MPEIOJIAraeTcs Cy-
mecrBoBanue nopsaka 100 Teic. BUI0B. B xX07a€ 3BO-
JIOIMY, KOTOpasi COMPOBOXIANACh NBYMS STariaMu
CUMOMOTEeHe3a M 3HAYUTEJIbHBIM JIaTepPaJbHBIM Iie-
PEHOCOM TEHOB OT MPOKAPHOT W MPOCTEHIINX, /-
aTOMOBBIE TIPUOOpPENH Psii OCOOSHHOCTEN: YHUKAIIb-
HBble KOMITIEKCHI T€HOB, TyTH OMOCHHTEe3a U (PU3HO-
JIOTUYECKUe CcBOMCTBa. HecMOTpsi Ha MCKITIOUMTEb-
HYI0O BaXHOCTb JMATOMOBBIX B KpPYrOBOPOTE Bellle-
CTBA U DHEPruM, UX T€HETUYECKU U OUOMPOYKIIU-
OHHBI MMOTEHITUAT UCTIONh3YyEeTCs YeJIOBEKOM KpaiiHe
OrpaHMYEHHO BCJIE/ICTBUE C1a00i U3yUYeHHOCTH OHO-
JIOTUM M YPE3BBIYaHO HU3KOW, B OTJIMYHE OT APY-
TUX TPYII OJHOKJIETOYHBIX BOAOPOCIIEH, MpeICcTaB-
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JIEHHOCTU B KOJUIEKIIUSX KyJbTyp. [lepBbiii mmar Ha
OyTH K BO3MOXHOMY MPAaKTUYECKOMY HCIIOJIb30Ba-
HUIO TEeHETUIECKOTO U METa0O0IMYECKOTr0 pa3HooOpa-
3WsI IMATOMOBHIX COCTOUT B CO3[aHUM KOJUICKIIUU
KyJbTyp. OTMETUM, YTO B OTEUECTBEHHBIX M MHUPO-
BbIX KOJUICKIIMSIX B XHUBOM (aKTUBHOM) COCTOSIHUM
NOJJIEpPKUBACTCS KpaliHe MaJjioe YUCJIO BUAOB /M-
TOMOBBIX, 0COOEHHO IO CPAaBHEHHUIO C UX OTPOMHBIM
pasHooOpazueM. [IpobieMsl copepkaHusl TUATOMO-
BBIX BOJOPOCJICH B KyJbTYypaX OTYACTH CBS3aHBI C
0COOEHHOCTSIMU BOCIIPOU3BEICHU S, )KU3HEHHBIX ITUK-
JIOB U CUCTEM CKpellrMBaHus quatoMoBbIX [3]. Cnox-
HOCTh BEJICHHS KYJIbTYp yCyryousiercsi TpeOoBaTelib-
HOCTBIO TMATOMOBBIX K KauyeCTBY Cpejibl, YyBCTBH-
TEJIBHOCTHIO K HAJIMYHUIO METa0OIUTOB (aBTOMHTUOU-
pPOBaHMEM) M HEOOXOAMMOCTBIO YaCThIX TMEPECEBOB.
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MHOro1€THU OIBIT KYJIbTUBUPOBAHUS MO3BOJIUT CO-
31aTh B 1Ja0OpaTOpHK BOJOPOCIIEN 1 MUKpOOHOTHI Ka-
panarckoii HayuyHou ctanimu (KHC) obumpHyio ko-
JIEKIMIO KJIOHOBBIX KYJIBTYp IMaTOMOBBIX BOJOPOC-
JIei, MOy YEHHBIX U3 Pa3HbIX MecT MupoOBOro okeaHa
u EBpasmiickoro koHTHHeHTa. OCHOBHas LieJb JIaH-
HOM CTaTbU COCTOMUT B TOM, YTOOBI ITPE/ICTABUTh U OXa-
PaKTEepU30BaTh KOJJIEKIIMIO, CPAaBHUB €€ C N3BECTHBI-
MU MUPOBBIMH KOJUIEKIIMSIMA MUKPOBOJOPOCIEH, 00-
CYAUTH €€ 3HaYeHHE U POJib B BHIIIOJHEHUU HAYYHO-
UCCIIeIOBAaTEeIbCKUX padoT.

MATEPUAJI 1 METO/IbI

OTt60p MaTepuaa OCyIeCTBISIA CTAHAAPTHHIMU
TUAPOOUOTIOTMIECKMMHA METOJaMH: MyTEM COCKoOa
00pacTaHui ¢ TOBEPXHOCTH JINOO C MOMOIIIBIO TUIAHK-
TOHHOU ceTu [5]. [Ijis mosy4eHus1 KJIOHOB ITPUMEHSI-
I0TCS Pa3IMYHble METOb! [ 12], Mbl BBIIIOJIHSIIA MAHU-
IyJISLAY IPY TOMOIIY MUKPOTUIIETKH, YTO ITO3BOJISI-
JIO BBIACJUTDh U OTMBITh OJIMHOYHYIO KJIeTKy. Onepa-
MU OCYIIECTBJISUIM C UCIOJIb30BAaHUEM WHBEPTHUPO-
BaHHOTrO MuKpockona tuna Nib-100 (mpou3BeaéH B
Kwurae).

Mopckue Buapl Bogopocieit B kojutekimun KHC
colepxkarcsi B nuTareiabHon cpene ESAW  [11]
¢ HeOoNpmMMKM MoaupuKanusaMu [2], TPecHOBOI-
Hble — B cpeage DM [19]. Kak nokazan Hail MHO-
rosieTHUi omeIT, cpena ESAW obecrnieunBaet xopo-
LM POCT JUATOMOBBIX Pa3HbIX POOB, MOJYUYEHHbIX
U3 pa3IMyYHBIX Mopel. s noBelneHus CONEHOCTU
cpellbl IO YPOBHs, XapaKTepHOTo JJisi MecT oTOopa
npod, opuruHabHYO cpeay (30 %o) ymbo pazdas-
JISIOT TUCTUUTMPOBAHHON BOJIOW, JTMOO JT0OABJISIOT
B He€ HeoOXOJMMOe KOJMYECTBO XJIOpHIa HATPHS.
BaxxHbpIM ITperMyIIECTBOM MCKYCCTBEHHOM MOPCKOI
BO/IbI SIBJISIETCS TOT (PAKT, YTO KOMIIOHEHTHI CPe[Ibl
B HEOOXOIMMOM KOJIMYECTBE MOXHO IPUTOTOBHTH
3apaHee M 3aTeM HCIOJIb30BATh B SKCIEANIIMOHHBIX
YCJIOBUSIX WM TIpU padoTe B JOPYrux, Aaxe HeJo-
CTaTOYHO 00OpYIOBaHHBIX abopatopusax. Cpena Ha
MCKYCCTBEHHON MOPCKOM BOJIE MOXET OBITh MPHUIO-
TOBJIEHA B Pa3JIMYHBIX JTA0OPATOPUSX, HAXOJSIIIX-
¢ BIAIM OT MOPS, 4TO MO3BOJISAET YHU(PULIUPOBATD
Y CTaH/IapTU3UPOBATh YCJIOBUS COJEPKAHUSA KYJIbTYP
10 OOJIBIIIMHCTBY MAapPaMeTPOB.

KJ10HOBBIE KYIBTYPHI B JIAOOPATOPHUU BOJIOPOCTIE
u Mukpoorotsl KHC copepxaTcs B CTEKJISTHHBIX Yalll-
kax [lerpu miam KoHMUYECKUX Kosbax DpreHmeiiepa,
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Pa3MEIIEHHBIX B M30JMPOBAHHOM KOMHATe C IIOCTO-
SHHO nojajepxuBaemor temneparypoir 2012 °C u
€CTECTBEHHBIM OCBEIIIEHHEM CO CTOPOHBI OKOH, 00pa-
IEHHBIX Ha ceBep. [lepeceBbl B cBEXyIO cpefly ocy-
HIECTBJISAIOTCS C MepUOJUIHOCTbIO 7—10 Hen (B cpen-
HeM 17151 OOJIBIIIMHCTBA BUAOB). YacTh KJIOHOB HAaxXo-
JUTCS B CHELUATIbHO 000PYAOBAaHHOM XOJIOMIbHUKE
CO CTEKJISIHHOM NIEpeIHEN ABEPLIEN IIPU TEMIIEpaType
1442 °C 1 npu ykopoyeHHOM (poTonepuoze (6 yaco
B CYTKH), 4TO oOecrieurBaeT OOJbIIYI0 MPOAOJIKHU-
TEJIbHOCTh MHTEPBAJIOB MEXKY MepeceBaMu (10 ABYX
MECSIIIEB).

P KJI0HOB B KOJUIEKLIMM NIPEACTABIISET BTOPOE
U JJa)ke TPETbe MOKOJIEHUE, NIOJyYEHHOE B pe3yJibTa-
T€ MOJIOBOTO BOCIPOM3BEACHUS B CMEIIAHHbIX MOCe-
BaX PENpOAYKTHBHO COBMECTHMBIX IMap JMOO B pe-
3yJIbTaTe T'OMOTAJUINYECKOTO BOCIPOM3BEAEHUA OT-
JeJbHBIX KJIOHOB. Kak ciencreue, y HEKOTOPBIX W3
HUX c(pOpMHMpOBAIACh CBOSI I'€HEAJIOrMyecKasl UCTO-
pus. s psja KJIOHOB YCTAHOBJIEHA I10JIOBasi IpU-
HaJIJIeKHOCTh. B OTHEeNbHBIX ciiy4asx, Korga moj He
MMEET BHEIIHUX IPU3HAKOB (MOP(OJOrHYECKUX U
NIOBEJIEHYECKHUX ), OIIPEEIIEHBI CKPEIMBAIOLINECS TH-
nbl. [I7151 HEKOTOPBIX BUJOB MOKa3aHa reTepo- U TOMO-
raMETHOCTb KJIOHOB, OTHOCSIIIIUXCS K KOMILJIEMEHTap-
HBIM CKPEIIMBAIOIIUMCS TUIIAM.

[TacnopTy3anys KJIOHOB BKJIIOYAET IpeCTaBIIe-
HME JaHHBIX O MEcTe M BpeMeHU cOopa, aBTOpe, Bbl-
JEJUBILIEM KJIOH, COJIEHOCTU Cpelbl, IpU KOTOPOM
KJIOH coaepxutcs. Ilepuoguueckun npoBoasaTcs U3-
MepeHusl JUIMHbI U HIMPUHBI KJIETOK, AUaMeTpa WU
BBICOTHI MX NaHUMpe. [I0CKoJIbKY B )KU3HEHHOM LIMK-
Jie GOJIBIIMHCTBA AUATOMOBBIX 3T NapaMeTpbl U3Me-
HAIOTCSA BECbMa CYLIECTBEHHO (MHOIIA Ha MOPAJOK
BEJIMYMH), U3MEPEHUS MTPOBOIATCS €KEKBAPTAJIBHO.
OpHUM U3 3HAUYMMBIX 3JIEMEHTOB B IpOLiEcCce Belle-
HUS KYJIbTYP B KOJUIEKLIMH SIBJISIETCSl CXeMa, paspa-
OoTaHHasl W MpPUMEHseMasi HaMU 7151 0O03HAYeHHSI
KJIOHOB. JlabopaTopHas nMpakTHUKa MoKa3aja, YTo Ha-
VMMEHOBAHME KJIOHA JIOJUKHO OTBEYaTh CJIENYIOIUM
KPUTEPUSIM: OHO JIOJKHO OBITh YHUKAJIbHBIM, COJEp-
’KaThb B IBHOM BUJie MH(OPMAIIUIO O KJIOHE (BUIE MUK-
POBOJIOPOCITIN), OBITH JIETKO 3aITHCHIBAEMbIM M CUHMTHI-
BaeMbIM, yJJOOHBIM B [IOBCETHEBHOM ITPOU3HOIIEHHH,
OTBEYaTh IPUHLMIIAM aBTOMaTUYECKON CUCTEMAaTHU3a-
11K (COPTUPOBKM), OBITH KpUITOrpauIecKy aHAIH-
3UPYEMBIM (T. €. JOJKHO MO3BOJISITh UIEHTU(DULIUPO-
BaTh KJIOH JIaXe B CIIydae, €C/IM U3 Ha3BaHUs OyIyT
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CTEPTHI OJTMH UJIM HECKOJIBKO 3HAKORB). MbI pa3padora-
JI CUCTeMY HaMMEHOBaHUs1 KJIOHOB, KOTOpasi OTBeYa-
€T BCEM yKa3aHHbIM NpuHIMNaM. B aToli cucreme Ha-
3BaHUE KJIOHA 3aIMChIBACTCS CIIEAYIONIUM 00pa3oM:
Gs Y.MMDD-N, rne Gs —nepBble OYKBBI POJIOBO-
r'O ¥ BUJIOBOTO Ha3BaHHUsI BOJOPOCIIH, Jajiee CIEAYIOT
npoben u gata BbiaesneHus kiaoHa (Y — mocnenHsist
uudpa rojga, OTAeNseTcs OT MOCIEAYOIIUX 3HAKOB
toukoii, MM — mecsr, DD — gens), N — coOCcTBeH-
HOE «MMSI» KJIOHa, OOBIYHO 9TO OjIHA OYKBa JIATUHCKO-
ro andapura, OTAENsIeMas OT MPEAbIIYIUX 3HAKOB
nepucom. biarogaps Takou cucteMe HAaMMEHOBAHUI
MOJTy4aeTCsi OTHOCUTENbHO KOPOTKast U MH(POPMATHUB-
Hasl 3aMKCh, BKJIIOYAIOIIAs CBEIEHNS O BUJOBOM MpU-
HAQ/JIC)KHOCTU U JaTe BbieseHus KiaoHa. [lpu Busy-
aJIbHOM TIPOCMOTpPE KOJUIEKITMH KYJIBTYP JIETKO OpHU-
EHTUPOBAThCS MO BUAOBOMY HA3BaHUIO, B OTJIMYUE
OT MaJIOMH(pOPMATUBHOTO 0O03HAYEHUsI B BUIE MO-
PAIKOBOTO HOMepa 1o KaTaiiory. [TockobKy a1t KOH-
KPETHOH J1aThl OOBIYHO BBIJEJIsIeTCS] HEOOJIbIIOe KO-
JINYECTBO KJIOHOB OIPE/IeJIEHHOTO BU/IA, 3aITUCh HETIO-
BropuMa. CoueTaHre COKpaIIEHHOro Ha3BaHUsI BUJA,
JaThl BBIAEJIEHNS U COOCTBEHHOIO MMEHH KJIOHA 00-
pa3yeT YHUKaJbHYI0 KOMOUHAIMIO, Oarogapst yemy
B KOJUICKIIMM HCKJIIOYEHBbI MMOBTOPSIOIIUECS HauMe-
HOBaHMs. [laHHAs 3anuch HE KPUIITOYCTOMYMBA, TO-
CKOJIbKY TTOTePsI OTHOM WJIM Jaske IBYX OYKB B Ha3Ba-
HUM BO MHOTHUX CJIy4asix MO3BOJISIET 0 KypHay (Ka-
TAJIOTy MMEIOIIUXCS KJIOHOB) BOCCTAaHOBUTH HCXO[I-
HbIi BapuaHT. Touka, otnensomas mudgpy roga ot
udp Mecsia, HeoOXoauMa JiIs YI00CTBa BOCIIPHS-
THS 3aIIMCH, TaK e Kak U Jeduc, crosammii 3a mud-
pamu qHs1. KopoTkoe coOCTBeHHOE MMsI KJIOHA, CO3/1a-
BaeMoe B ITPOIIECCE €ro BblIEIeHUs], OOBIYHO COCTOUT
U3 OJHOHN OYKBBI JIATMHCKOTO ajiaBuTa (B TeUCHUE
JHSI CJIO’KHO BBIIEJIUTh KOJIMYECTBO KJIOHOB OOJIbIIIEE,
YeM 4Ymciio OyKB JJATHHCKOTO anihaBUTa) U SIBIISIETCS
yIOOHBIM B IIPOU3HOIIIEHHUH, IIPH YCTHOM OOIICHUH 1
00CYKJEHUU MaTepuaa, a TAKKe [JIsl HallMCaHusl Ha
cocylax MpH YacThIX NepeceBax.

PE3VJIBTATBI 1 OBCYKIEHUE

Hauaio conep:xaHus KyJIbTyp JUaTOMOBBIX BOJIO-
pocieit Ha Kapajgarckoil Hay4yHOU CTaHLIMMA CBSA3aHO
¢ nmenem JI. A. Jlanckoil [4]. Heckoibko mokosie-
HUIA UCCleioBaTeNiel Ha MPOTSKeHNH OoJiee YeM To-
JIyBeKa U3yya/ly pa3/IM4yHble aclIeKThl BOCIIPOM3BEe-
HUS IUATOMOBBIX, UX )KU3HEHHBIE LIUKJIbI, TOKOSIIINE-

sl CTauH, BIUsAHNE (DAKTOPOB CPeibl Ha POCT U ayK-
cocniopooOpazosanue [ 10]. MHTepecyiomue uccneno-
BaTesell BUAbl BOJOPOCIEH BBIIEIISIA B KYJIbTYPY U3
NPUPOIHBIX MPOO, Yallle BCEro B3SITHIX B OKPECTHO-
crsax Kapanara. [To okoH4aHnM HaOJOIEHUI U KCTIe-
PUMEHTOB BbIJEJICHHbIE KYJIBTYpHI Aajiee He MOoAJep-
KUBAJIH, 7S CIIEIYIOIMX MCCIeOBaHui Opaiyu Ho-
BbI€ BU/IBI.

B nocneanee pecAtwieTre NpUILIO MOHUMaHKE
TOT'0, YTO KaX /bl BbIAEJEHHBIN KJIOH Ba)XeH HE TOJIb-
KO /ISl BBIMIOJHEHUsI TEKYIIMX SKCIIEPUMEHTOB: B
JanbHEdIIeM OH MOXeT ObITh WCHOJIB30BAaH M IS
peleHus Apyrux 3ajgad. M3meHeHue OTHOIIEHHS K
KyJIbTypam cTaJlo ()OPMHUPOBATHCS B CBA3U C BO3HUK-
MM MHTEPECOM K HCCIIEIOBAaHHAM B 00JIaCTH OHO-
reorpacun U (PUIOTEHUH TUAaTOMOBBIX. [loTpeboBa-
JI0Ch cOOpaTh MPOOBI U3 MHOTUX YAQIEHHBIX JPYT OT
Apyra nonysasiuuii EBpa3suiickoro KOHTUHEHTA U pas-
JUYHBIX MOpelt MupoBoro okeaHa. [Tonydenue npoo,
BbIJIEJIEHUE KJIOHOBBIX KYJITYP, O’KU/IaHUE HACTYILIe-
HUS TeHePAaTUBHOM (ha3bl, SKCIIEPUMEHTHI 10 CKpelu-
BaHUIO — BCE 3TH ACHCTBUS TPEOYIOT 3HAUUTEILHOTO
BPEMEHU M MHOIIA pacTATMBAlOTCSA Ha roael. B na-
O0paTOPHOM KOJUIEKIIMM HaKalJIMBAJIUCh KYJbTYpbI
pasHbIX BUOB, MPEJICTABICHHBIE HECKOJBKUMU IIO-
OyJIAOUAME U3 Pa3inyHbiX MecT. M3 kaxaoi nomy-
JALUMU TI0 BO3MOKHOCTH BBIIEJISAINA HECKOJIBKO KJIO-
HOBBIX KYJIbTYp (IITAaMMOB), 4TO OOYCJIOBJIEHO YCJIO-
BUSIMU BBITIOJIHEHUSI SKCIEPUMEHTOB 10 CKpEIIMBa-
HUIO ¥ HEOOXOJMMOCTBIO MPOBE/ICHUSI MOJIEKYJISIPHO-
TeHeTUYEeCKOro aHaiauza. B wurtore Kk Hacrosmemy
BpeMeHHU B JIaOOpaTOpuu BOJOPOCTIe U MUKPOOHO-
Tel Kapagarckoil Hay4HOU cTaHUMU c(popMUpOBaHA
KOJUIEKLIMS KUBBIX KYJbTYp AMATOMOBBIX BOJIOPOC-
Jeil, Kotopas rnpeactapieHa Oosee yem 400 kioHa-
MU, OTHOCSIIMMUCSA K 27 MOPCKUM U 7 MPECHOBOA-
HBIM BUIaM (Tabn. 1). Bun Nitzschia palea (Kiitzing)
W. Smith HamMu OTHECEH K MPECHOBOAHBIM, XOTS
OH MOXET BbIJIEPKMBATh MOBBIILIEHUE COJEHOCTU JI0
40 %o.

JlnaToMOBBIE BOIOPOCIIM PAaCPOCTPAHEHbI OYEHb
IIMPOKO, OHU OOMTAIOT BO BCEX MOPSX M OKeaHax,
IIPECHBIX, COJIOHOBATOBOJHBIX, TUIEPCOJIEHBIX BOJO-
€Max, ropsiuMx UCTOYHHUKAX, B MELIepax U B MOYBE.
BunioBoe pa3HooOpasue 3TUX OJHOKJIETOUHBIX Opra-
HU3MOB IIOPaXKaeT: K HACTOSALIEMY BPEMEHHM WJIEH-
TU(PUIMPOBAHO M ONUCAHO OKOJO 30 THIC. BUJIOB,
npeamnosaraercs cyuecrsopanue npuMepHo 100 Teic.
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Bu0B [20]. IlpuHumass BO BHUMaHUE OTHOCHUTEJIb-
HO HENpPOJAOJIKUTEIbHYIO BOJIOLMOHHYIO HCTOPHIO
(mepBble TUATOMOBbBIE MOSIBUINCH HA 3emuie TpUoIu-
surenbHo 200-250 mutH et Tomy Hazap [23, 24]),
MOXHO CKa3aThb O TOM, 4YTO CTOJIb BBICOKOE pa3-
HOOOpasue CBUIETEILCTBYET 00 OUEBHIHOM YCIieXe
Bacillariophyta. [Ins pe3yibTaTMBHOIO 3BOJIOLMOH-
HOTO Pa3BUTHUS TPyIIa OPraHU3MOB JIOJIKHA Paclo-
JlaraTb COOTBETCTBYIOIIEH F€HETUYECKOW OCHOBOW U
uMeTh 3 (PEKTUBHBINA crIOco0 €€ MOAU(pUKAINY U Tie-
penayu 13 MOKOJICHHUsI B TIOKOJIEHHE.

JluaToMOBbIe BO3HUKJIM B pe3yJibTaTe CUMOUOTe-
He3a [7], Kak ceillyac MPUHATO CUUTATh, B [IBA ITa-
Ia, Korja M3HavajabHO IeTepoTpOodHbIi OpraHu3M Mo-
[JIOTHJI, HO TIOJTHOCTBIO HE MEPeBapUJI yKe CyIIECTBO-
BaBIIIYI0 K TOMY BpeMEHU 3eJIEHYI0 BOJOPOCIIb, a 3a-
TeM TaKUM Xe MyTEM SHA0CUMOMO3a B KJIETKY ObI-
Jla UIHKOPIIOPUPOBAaHA OJHOKJIETOYHAsl KpacHasl BO-
nopocib [13, 16, 21]. AHanu3 MOJHBIX CUKBEHCOB
TeHOMOB JIByX BHUJIOB JMATOMOBBIX MOKa3al, YTO B
HUX, TOMUMO T€HOB TeTepOTPOpHOro yKapuoTa u
OPraHU3MOB-CUMOHOHTOB, TPHCYTCTBYIOT TaKXe Te-
HBI TPOKApUOT (IIMaHOOAKTEPUA, MPOTEOOAKTEePHIA,
apxey) U NpPOCTEUIINX, TOJTyYeHHBIE 32 CUET TOPU30H-
TaJibHOTO TiepeHoca [14]. O6magas cTtoiap pa3HOOO-
pa3HBIM T€HHBIM 3aIacoM, JUATOMOBbIE JEMOHCTPU-
PYIOT psi/i YHUKAJbHBIX OCOOEHHOCTEW, COCTOSIINX,
HarpuMep, B TOM, 4TO UX OMOXUMMYECKasl «Malllu-
Ha» TOAJEPKUBAET MOJIHBIN [IUKJT YPUHOBBIX KHUCIIOT,
YTO a0COTIOTHO HEXAPAKTEPHO ISl PACTUTENILHBIX Op-
raHW3MOB; B OTCYTCTBHE (DOTOCHHTE3a JAUATOMOBBIE
CTMOCOOHBI MICTIOJIL30BATH IS TIOJTyYeHHsT HeOOXO/IH-
MOH HEPruu JENOHMPOBAHHBIE Maciia, KOTOPBIE SB-
JISAIOTCS1 Y HUX OCHOBHBIMU 3aIllaCHbIMM BELIECTBAMU
[14]. Hanuuvie yHUKATIbHBIX KOMOUHAIIMY T€HOB U Me-
TaOOJMYECKUX IyTeH MO3BOJISET BBHICKA3aTh MBICIIh
O TOM, YTO JMATOMOBBIE HE SIBJISIOTCSI HA PAaCTeHU-
SIMM, HA KUBOTHBIMHU, IO CyTH peayiu3ysl CaMOCTOSI-
TEJIbHYI0 B CBOEM PA3BUTHM SBOIOLMOHHYIO JIMHUIO
[14].

CBoeobOpa3ure TMaTOMOBBIX SIPKO BBIPAKEHO B X
PENPONYKTUBHBIX OCOOCHHOCTSIX. [IMaTOMOBBIE BO-
JOPOCIU SIBJSIIOTCS UTUIOUIHBIMU TaryIOOMOHTaMU
[15]: B UX KM3HEHHOM LMKJIE JOMUHUPYET TOJIBKO
o/Ha (pa3za, B KOTOPOM OPraHW3M AMUIUIOUIEH, CMEHA
nokoJieHnit otcytcTByeT. [aronanas ¢asza npucy-
1112 JIMIITb TaMeTaM, 00pa3yIIUMCS B IPOILiecce MoJIo-
BOTO BOCIIPOM3BEJCHUS BCJEICTBUE MEMOTUYECKON
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PEIyKIIMU U CYIIECTBYIOIIMM BCEr0 HECKOJIBKO MHU-
HYT WJIM 4acoB A0 MOMEHTA CIUSHUS U (POPMUPOBa-
HUs 3uroThl. [locnenyoias KapuoraMusi BOCCTaHAB-
JIMBaeT TUIUIOUIHBINA Ha0op xpomocoM. Takum oOpa-
30M, TIO TUIY *KU3HEHHOTO IMKJIa JUATOMOBBIE CXO-
KM ¥ C TIO3BOHOYHBIMH KUBOTHBIMU, I C HEKOTOPHI-
MU OypbIMU U 3€JEHBIMU BOAOpOCIsIMU. [IpuHIunm-
ajieH TOT (haKT, 4TO y OOJIBIIMHCTBA BUIOB TUATOMO-
BbIX TI0JIOBOE BOCITPOU3BE/IEHUE SIBJISIETCS HEIPEMEH-
HBIM 3TaroM XH3HEHHOro MuKJa. CBs3aHO 3TO C XO-
POIIIO N3BECTHBIMU OCOOEHHOCTSIMH CTPOSHHMS U (pop-
MUPOBAHHSI CTBOPOK NaHIMpen nuatomeit [22]. TBEp-
IbIii KpEMHE3eMHBII MaHIUPh TUATOMOBBIX COCTOUT
U3 JIByX NOJIOBUHOK: SMUTEKA HaKPBIBAET T'MIIOTEKY,
NoJ0OHO TOMY KaK KphIIIKa — KOpoOKy. B pe3ybra-
T€ MUTOTUYECKOTO AeieHHs1 (hOPMUPYIOTCSI HOBBIE Te-
KM TaHIUPS, KOTOPble BCTPAMBAIOTCS BHYTPH CYIIle-
cryiomux. [locne penenuss oOpa3yiorcsi ABe KIeT-
KU, OIHA U3 KOTOPHIX UMEET MepBOHAYAIBHBIN, a BTO-
pasi — HEMHOT'O MEHBINUH pa3Mep, U TAKUM 00pa3omM
B MpoIlecce BEreTaTUBHOIO [IEJIEHUsI CO BpeMeHeM
CpeIHUI pa3Mep KJIETOK B TOIMYJISIIMA YMEHbIIIAeTCs
BIUIOTh IO KPUTUYECKUX BeJIMUMH. BoccraHoBneHue
UCXOJIHBIX, XapaKTepHbIX ISl BUJA MAKCUMAJIbHBIX
pa3MepoB MPOUCXOAUT Y JUATOMOBBIX B XOf€ MpoO-
ecca aykcocropooOpa3oBaHusl (ayKCOCTIOPYIIAIIVHN).
O0pa3oBaHKe ayKCOCTIOP B IOJIABJISIONIEM OOJIBIIH-
CTBE CJIy4aeB COIPSIKEHO C MOJIOBBIM BOCIIPOU3BE/Ie-
HUeM. AyKcocnopa — crieniddrueckas KJeTka, mpef-
CTaBJIsONIas COOON CIeqYIONNIA STl Pa3BUTHS TO-
CJIe 3UTOTHI ¥ CIIOCOOHAsT 32 HECKOJIBKO YacOB OBICTPO
YBEJIMUMBATHCS B pa3Mepax B HECKOJIbKO pa3. [loce
TOTO KaK ayKCOCIopa JA0CTUTAaeT MaKCUMAJIbHOTO pa3-
Mepa, BHyTpH He€ (hOpMUPYIOTCS TEKH MHULTUATBHON
kyeTku. [TocaenHsiss BO30OHOBIISIET BETETATUBHOE J€-
JIEHUE U AAET HayaJlo KJIOHY HOBOM renepauuu. Onu-
CaHHasl CXeMa M3MEHEHUsI pa3MepPOB TUATOMOBBIX B
JKM3HEHHOM ITMKJIE M3BECTHA Kak mpaBuio Mak/lo-
Haibaa — [purnepa [17]. O6s13aTeIbHOCTH MOJOBO-
o MpoIiecca CO3/1a€T YCIOBUs sl TEHETUUECKOU pe-
KOMOWHAIINY, a C YYETOM TOTO, YTO OOJIBITUHCTBO BU-
JIOB JIMAaTOMOBBIX SIBJISIIOTCS Pa3/IebHOMOIBIMU (Te-
HETMYECKH JIBYJJOMHBIMU) W TIOJI Y HUX JIETEPMUHU-
poBaH nuiuioreHorunuyecku [1, 18], B ux cucremax
CKpelIUBaHMs TOMUHUPYET ayTOPUIVHT, MOBHIIIAIO-
U TeHeTUIeCKoe pa3HooOpasue.

B niesiom 1t TMaTOMOBBIX XapaKTEPHBI: a) BbI-
COKOE FeHeTHYecKoe pa3HooOpasue; 0) cBoeoOpasue,
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BbIpa’KAIOIIEeCs] B YHUKAJbHBIX T€HETUYECKUX KOM-
OVHALUSAX; B) CIIEU(PUIHOCTh META0OTMIECKUX TTy-
Tell oTmenbHBIX BUAOB. Ha camom gnene s mom-
TBEPKJEHHUS CKA3aHHOTO JIOCTaTOYHO CpPaBHUTH Te-
HOMBI JBYX BUAOB nuaToMoBbiX [14] (Thalassiosira
pseudonana Hasle & Heimdal u Phaeodactylum
tricornutum Bohlin), 3BOJIIOLIMOHHBIE JIMHUU KOTOPBIX
pazonuch okosio 90 MiH sieT ToMy Hazai. VX rexe-
TUYECKUE pa3IMyuusl CPAaBHUMBI C Pa3ivuusIMU MEX-
Iy MJIEKOTTMTAIOIIMMHU ¥ PhIOAMH, BOTIOIUOHHAS [TU-
BEpreHIMs KOTOPBIX Tipousonia 6osee 550 MiTH et
TOMY Ha3ajl.

MBbI BBIHYX/IEHbI KOHCTATUPOBATh HU3KYIO MPEJ-
craBieHHocTh Bacillariophyta B Kosulekusax MUK po-
BOJIOpOCJIe, HECOM3MEPHUMYIO C X BUIOBBIM Oorar-
ctBoM. Tak, B Koulekumu MHctutyTa pmsnonoruu
pactennii uM. K. A. TumupszeBa PAH, kotopas nme-
eT MexnyHaponHsli cratyc (mmgpp IPPAS) u as-
JIA€TCSl OTHOW M3 KPYNHEWIIMX KOJUIEKUMH MHUKPO-
Bojlopocield B Poccun, quatoMoBble HE colepikar-
cs BooOire [25]. B xartanor Beepoccuiickoid KOJIIeK-
1IMA MUKPOOPraHU3MOB [26] 1uaToMOBBIE BOJOPOC-
JI1 He BKJIIOYEHBI, XOTSl OTMEUEHbI B CITHCKE KOJUIEK-
uil. B KOJIeKIMsIX, BKJIIOYAIOIMIMX KYJIbTYpPhl AUA-
TOMOBBIX, KOJJMUYECTBO MOAJEPKUBAEMBIX IITAMMOB,
KaK MpaBWIO, HE IPEBbILAET OJHOTIO-IBYX MAECAT-
koB. Hanpumep, B KOJUIEKLIMU KYJIbTYP MUKPOBOJO-
pocneit MHCTUTYTa OMOJIOTMH I0KHBIX MOpPEei (HbIHE
WMHCTUTYT MOpPCKUX OMOJOTUYECKUX HCCIeTOBAHUI
uM. A. O. Kosanesckoro PAH) B 2008 r. copepxa-
Joch 15 BUIOB AMATOMOBBIX, TPEUMYLIECTBEHHO U3
maHkToHa Y€pHoro mops [9]; B Hamm IHU cuTya-
1Sl OCTaNaCh MpexHel. B Kosuiekum KyasTyp Mop-
CKUX MHKpoBojopocieii MHcTtutyta Ouosioruu Mo-
psa um. A.B. Kupmynckoro IBO PAH B 2011 r.
umenock 13 BugoB (18 mramMMoB) IMaTOMOBBIX [8].
B komnekuuu Bogopocneil u npotuctoB (Culture
Collection of Algae and Protozoa, CCAP; Scotland,
UK) 12 pooB 1tnaToMOBBIX IpeACTaBieHbl 19 mram-
MaMU, XOT$ BCA KOJUIEKIINA HacuuThIBaeT Oosee 1300
mraMMoB [28]. B kpynHeiiieii B MUpe KOJUIEKLIUU
Mopckux Bojopocieir NCMA (panee CCMP) Ha-
[IMOHAJILHOTO IIEHTPa MOPCKHUX BOJAOPOCTEH U MHK-
poouotsl CIIIA (National Center for Marine Algae
and Microbiota) K HacTosIlIEMY BPEMEHU JUATOMO-
BbI€ IIPEZICTaBJIEHbl Bcero 162 mraMmamu u3 22 ujieH-
TU(UIUPOBAHHBIX POOB [27]. XpaHAIMXCS B KU-
BBIX KYJIbTYPaXx, a He B COCTOSIHIHU IITyOOKOM 3aMOpO3-

KM IITAMMOB JUATOMOBBIX HacUMThIBaeTcs 18, mpu-
YEM OIpeIeIEHHBIX 10 BUJa — BCETO 5.

JII060MBITHEL pe3yJIbTaThl aHAIM3a KOJMYECTBA
BUJOB BOJIOPOCI/IEH, MPEACTaBICHHBIX B MUPOBBIX
KOJUIEKIMAX KHUBBIX KYJIBTYp COIIACHO Oa3e JTaHHBIX
WDCM CCINFO [6]. ITo naHHbIM aBTOPOB aHAJIU-
3a, B 12 KpynHEeMIMX KOJUJIEKIMAX MUPA COAEPKHUT-
Cs1 B COBOKYNHOCTH 61 BUJI IMaTOMOBBIX (B TO BpeMsi
KaK 3eJIEHBbIE BOJOPOCIHU TpenacTasieHs 1404 Buna-
Mu). Ecm cpaBHUTH IpecTaBIeHHOCTh BUJOB AUA-
TOMOBBIX B KYJIbTYpPax C MX BUIOBBIM OOraTCTBOM B
npupoze, MokHO HacuuTath Bcero 0.5 % ot oOiero
KOJINYECTBA U3BECTHBIX BUOB, HECMOTPSI HA TO, YTO
9Ta rpyMIa OTANYAeTCs HAUOOJBIINM BUIOBBIM Pa3-
HOOOpa3ueM U JTOMUHUPYET B OOJIBIIMHCTBE MTPUPO/I-
HBIX MECTOOOMTaHWIA BOAOPOCIICH. 3aMeTHM, UTO aB-
TOPBI B CBOEH OIIEHKE UCTIOb3YIOT 3aHMKEHHbIE JaH-
Hble 00 00IIIEM KOJMYECTBE U3BECTHBIX BUIOB JUATO-
MOBBIX (ITIpUMepHO 12 ThIC.).

Ha ¢one n3BecTHBIX KOJIIEKIIUN KOJUISKIUS JIU-
aToMOBBIX Ha Kapamarckoil Hay49HOU CTaHIIMU TIOJIO-
JKUTEJILHO BbIIEISIETCS KOJIMYECTBOM COJePKAIIUXCS
B Hell BUIOB U KJIOHOB, a TaK)Ke TeM, UTO BCE KYJIbTY-
Bl IOJ/IEPKUBAIOTCS B )KUBOM BUJIE, B (ha3e aKTUBHO-
ro pocrta. B kosiekmu cogepxkarcs nperumyIecTBeH-
HO OEHTOCHBIE TUATOMOBBIC, KaK IMPABUJIO, OTHOCS-
mpecss K neHHaTHbIM. OIHUM U3 BaXHEHMIUX Ipe-
umyiiectB koywekiu KHC sBnsieTcs To, 4to mist
OOJIBIIIMHCTBA KJIOHOB BBISIBJIEHA CUCTEMA CKpEIlUBa-
HUsl BUJA, U3YYEH €ro XU3HEHHbIN 1UKJI, YCTaHOB-
JIeHa TOJI0Basi TPUHAJICKHOCTD (CKPeIIuBaIOIIUIACS
Hn) KJ10HOB. [ToMrMo Hallel KOJIJIeKIInY, TaK1e JaH-
Hble B OTHOIIEHUM AMATOMOBBIX HE IMPEIOCTABISET
HU OJTHA B MHpE, 32 UCKJIIOUEHUEM KOJUIEKIIUH AUATO-
MoBbIX yYHUBepcuteTa I. I'ent (Ghent, Belgium) [29].

Komneknus Kapagarckoit HayqHOUM CTaHITUM CITy-
KUT 1711 BbiMojHeHuss HUP, opueHTMpOBaHHBIX,
npex/e BCero, Ha M3y4eHue IMOJIOBOrO BOCIPOU3BE-
JIEHUsI ¥ KWU3HEHHBIX LIUKJIOB JUATOMOBBIX. OIHAKO
C YYETOM MHOTOIUIAHOBOU 3HAYMMOCTH TUATOMOBBIX
BOJIOPOCJIeN Hallla KOJUICKIMS MMeeT ropa3io 00Jib-
WA MOTEHIIMAT BBUIY BO3MOKHOTO MPAKTUYECKOTO
MpUMEHEeHUs] B OMOTEXHOJIOTUSIX, & UMEHHO:

¢ MMpoOU3BOACTBA OMOTOILINBA U3 BOIIOpOCHCﬁ (B
9TOM OTHOILICHUU JMAaTOMOBBIC 0COOEHHO LCHHBLI,
T. K. CHOCOOHBI HAKAIlJIMBATh JIMIIN bl B OO0JILIIIOM
KOJIMYECTBEC — OO IMOJIOBUHBI MaCChI KIICTKI/I);
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TNIOJTyYeHHUsI IPOMBIIIIIEHHBIX (DepMEHTOB, OHOTIO-
JIMMEPOB, KOPMOB [/ )KUBOTHBIX;

MOJTyYeHUs1 OMOJIOTUYeCKU AKTUBHBIX U HOBBIX Be-
HIECTB JIJ151 IPOM3BO/ICTBA KOCMETUYECKUX U (pap-
MaKOJIOTMYECKUX CPE/ICTB;

PEKYJIbTUBALIMYU TIPH MTOMOIIM BOAOPOCIIEH CTOY-
HBIX ¥ IPOMBIILJICHHBIX BOJI;

MOTJIONIEHUST U30BITOYHOTO KOJIMYECTBA YITIeKUC-
JIOTO rasa, BBIJEJIEMOTrO IIPOU3BOICTBAMM.

IIpu 3TOM Crenyer emE pa3 NOJYEPKHYTb, YTO

MEPBBIMHU I1araMH HA ITyTH OCBOEHM ITOTEHIIAJIA, 3a-
JIOKEHHOTO B BOJOPOCIIAX, ABJIAITCA BbIACICHUE U3
IIPUPOABI OTAEIBHBIX IITAMMOB U CO3JAHUE KOJLIEK-
LMY KYJIBTYP.

HccnenoBanusa BhIONHAKTCA B paMmkax HU-

OKTP «M3yueHne KU3HEHHBIX LIMKJIOB U CUCTEM BOC-
MPOU3BENIEHUs IUATOMOBBIX Bojgopociein» (AAAA-
A16-116022510089-9).
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Ta6amma 1. Bujisl [MaTOMOBBIX B KOJUIEKIIUH Ta00PATOPUH BOJOPOCIEi 1 MUKpOOUOTH Kapanarckoi HayaHO! CTaHIIUK
(okTs6pH 2016 TOOA)

Table 1. Diatom species in the collection of the algae and microbiota laboratory of Karadag Scientific Station (October
2016)

‘ n/n ‘ Bun Perunon or6opa npo6 ‘ K-Bo kj10HOB ‘

Mopckue

AtnanTideckuii okeaH, YépHoe mope, r. CeBacto-

38
1 Ardissonea crystallina (C. Agardh) Grunow HOJb
AtnanTrdeckuii okeaH, Y€pHoe mope, Kapamar 13
Climaconeis scalaris (Brébisson) . ..
2 AtrnanTtnveckuil okeaH, YépHoe mope, Kapagar 36
E.J. Cox
3 Climaconeis sp. Tuxuit okean, r. OKJ1aHz 8
.. ATIaHTUYECKUH OKeaH, AJpUaTUYecKoe Mope
4 Coscinodiscus sp. 1 ’ P pe; 1
YepHoropus
5 Coscinodiscus sp. 2 Atnantrdeckuii okeaH, Y€pHoe mope, Kapamar 2
6 Coscinodiscus sp. 3 Tuxwuii okean, OXoTckoe Mope 1
7 Dimeregramma sp. Atnantuyeckuil okeaH, lOxHnasa Adpuka 6
8 Halamphora sp. Tuxuit okean, O:xuno-Kuratickoe mope 2
Haslea  karadagensis ~ Davidovich, . ..
9 . Atmnantnveckuil okeaH, YepHoe mope, Kapagar 15
Gastineau & Mouget
10 Haslea ostrearia (Gaillon) Simonsen ArnaHTrueckuii okeaH, BUcKaicKuii 3a11B 1
Haslea provincialis Gastineau, Hansen .
11 ATIaHTUYECKUI OKeaH, AIpUaTUYeCKOe MOpe 2
& Mouget
. . Atnantuveckuil okeaH, Tuppenckoe mope, Hearo-
12 Haslea silbo ad int. . pp P 6
JIMTAaHCKUH 32JTUB
. . o . ATJIaHTUYECKUI OKeaH, BUCKaWCKUI 3aJIUB 1
Nitzschia longissima (Brébisson) Grunow . S
13 Atnantudeckuil okean, YépHoe mope, Kapanar 1
ATnaHTHYecKnil okeaH, MeKCUKaHCKUI 3aJIUB 16
ArnanTnueckui okeaH, Buckarickuil 3aymB 2
14 Nitzschia rectilonga Takano Atrnantuveckuil okeaH, YépHoe mope, Kapagar 1
Wupuiickuil okean, KpacHoe mope 3
MNumuiickuii okeaH, [lepcuackuii 3auB 10
ATnanTHueckni okeaH, MeKCUKaHCKUI 3aJIUB 2
Atnantudeckuil okeat, KapuOckoe mope, 0. Map- 5
THUHHKA
. . . . Atnantudeckuii okeaH, Kanapckue o-Ba, o. JIs ['o-
15 Nitzschia ventricosa Kitton 7
Mepa
Atnantndeckuii okeaH, Kanapckme o-Ba, o. Jlg |
[Tanpma
16 Nitzschia sp. 1 Tuxuii okean, Bocrouno-Kuraiickoe Mope 13
17 Nitzschia sp. 2 Atnantudeckuii okeaH, Y€pHoe mope, Kapamar 9
18 Nitzschia sp. 3 Wupuiickuii okeaH, benraibckuil 3ayimB, MbsiHMa 3
Atnantudeckuit okeaH, Y€pHoe mope, Kapamar 3
19 Nitzschia tenuirostris Mer. Atnantuyeckuit okeaH, YépHoe mope, 0. Jlactu 5
20 Paralia sp. Tuxuii okean, I0:xxHo-Kuraiickoe mope 1
Atnantudeckuii okeaH, Y€pHoe mope, Kapamar 4

IIponomxenne Ha cnemymorei crpanuiie. Continued on the next page.
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‘ n/n ‘ Bun ‘ Peruon or6opa npo6d K-Bo ki10HOB ‘
21 Pleurosigma sp. Atnantndeckuit okeaH, IOxnas Kapommna, CIHA 7
22 Schizostauron sp. 1 Nuauiickuii okean, 0. Magarackap 1
23 Schizostauron sp. 2 Wunniicknii okean, Oro-Bocrounasa Adpuka 5
24 Schizostauron sp. 3 Wuantickuit okeaH, KpacHoe mope 9
35 Dt Wiliams & Round o Heproe Nope, Kapaza :
26 Tabularia cf. fasciculata Tuxuit okean, anpauit BocTok 4
27 Tabularia tabulata (C. Agardh) Snoeijs  Y€pnoe mope, T. Kepub 1
Bcero: 247

[IpecHoBOOHBIE
1 Asterionella formosa Hassall Poccus, 03. Tenenkoe 4
2 Eunotia sp. I0xnas Kaponuna, CHIA 6
3 Hantzschia  amphioxys  (Ehrenberg) Poccus, npenmymectsenHo LleHTpanbHblil pene- 14
Grunow PaJIbHBIN OKPYT
4 Nitzschia palea (Kiitzing) W. Smith Poccus, r. Ya 3
Poccus, 03. ®ponuxa/baiikan 28
5 Tabellaria sp. Mowrosust, 03. Xyocyry 4
Poccus, 03. Puna 6
Poccus, o3. Teneuxoe 4
6 Ulnaria acus (Kiitzing) M. Aboal Poccus, 03. Baiikan 8
MowroJust, 03. Xyocyrya 4
WNupone3us, 03. Marano 4
benbrus, r. I'enr 4
BenmukoOpuranus, Yanse, r. Kapmudd 4
®panius, r. Jle-Man 4
VkpauHa, p. Iuenp, r. Kues 2
Poccus, Kpeim 32
Poccus, 03. Punia 4
Poccus, p. Mocksa, r. 3BeHUTopoJ, 4
7 Ulnaria ulna (Nitzsch) P. Compere Poccus, p. Anyi 7
Poccus, p. bus 6
Poccus, p. O6p 4
Poccus, 03. Tenenkoe 5
Poccus, 03. Pponuxa/baiikan 2
Poccus, r. BnaguBocTok 8
MowHrosust, 03. Xyocyryi 8
Nunonesusa 12
Bcero: 191
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The diatom culture collection at Karadag Scientific Station (Crimea)

N. A. Davidovich, O.I. Davidovich, Yu. A. Podunay

T.I. Vyazemsky Karadag Scientific Station — Nature Reserve RAS, Feodosia, Russian Federation
E-mail: karadag-algae@yandex.ru

Diatoms, the essential member of the global biosphere, are represented by 30 000 known species and pre-
sumably can include about 100 000 species. These microalgae have evolved unique set of genes, pathways
of biosynthesis, and physiological properties. This rich genetic and production potential is inadequately used
because the biology and life cycles of these microalgae are vaguely known, their presence as living organisms
in culture collections of any country is very limited and the experience in diatom clone/strain isolation and
culture maintenance — in deficiency. Formation of a collection of diatom cultures is the first step to practical
uses of the rich genetic and metabolic material. The sensitivity of diatoms to environmental/medium quality
and to metabolites (autoinhibition) makes the task uneasy. At Karadag Scientific Station, Crimea for more
than four decades the studies have been performed and the experience in clonal culture isolation and mainte-
nance accumulated. The resulting working collection includes over 400 clones of 27 marine and 7 freshwater
species. Samples of marine diatoms were gathered in the Black Sea and over the World Ocean, and the fresh-
water microalgae — over Eurasian regions. The cultures are kept in liquid media and regularly reinoculated.
Work with the collection is required when studying reproduction characteristics, species biogeography and
intraspecific variations in diatoms, and can be of interest for biotechnologies exploring practical application
of diatoms. The diatom collection at Karadag Scientific Station, its value and applications are discussed and
compared with some world-known microalgal collections.

Keywords: diatoms, culture collection, clones, liquid culture media, Karadag Scientific Station, Crimea
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HepocraTounast n3y4eHHOCTh MOPCKOU (DayHBbI B YHUKIGHBIX MIPUPOIHBIX YCIOBHSX OXPaHIEMbIX 3aIIOBE/I-
HBIX aKBAaTOPHI JieJlaeT UYPe3BHIYAHO aKTYaIbHBIM KOMIUIEKCHOE WCCIIEIOBAHNE BUOBOTO COCTaBa THIIPO-
OUOHTOB MPUOPEKHON 30HBI MoayocTpoBa Adpay (KaBkasckuii paiion YépHoro mops). Lenbio paboThl sIB-
JISUTACH TIPOBEJICHE MHBEHTAPU3AIlNKA BUIOBOTO OOTaTCTBA PHIO U JIECITUHOTUX PaKOOOPA3HBIX MOPCKOM
MPUOPEKXHON aKkBaTOpUK AOPayCKOTO TOJyOCTPOBA U OIIEHKA COBPEMEHHOTO COCTOSTHHSI €70 TAKCOHOMUYE-
CKOM CTPYKTYphI. B X0/ie 9KCIIeJMIIMOHHBIX UCCIIEIOBaHUI B Mae U B ceHTss0pe 2016 1. u3y4eHbl TAKCOLIEHBI
PhIO U JECATUHOTUX PAKOOOPa3HBIX B aKBATOPUHU T'OCYIAPCTBEHHOIO MPUPOJHOTO 3aMOBEJHUKA « Y TPHUIID».
HccrenoBanust poBeieHbl KJIACCMUECKUMY METOIaMH, BKJII0YAst MXTHOILIAHKTOHHBIE U PYYHBIE COOPBI, U
JOMOJIHEHb MeToAaMu (hOTO- M BUAEOPErUCTpaluu. B pe3ybTaTe peBU3MU BUAOBOrO OOraTcTBa 1o JUTepa-
TYPHBIM ¥ COOCTBEHHBIM JIAHHBIM YCTAHOBJIEHO, YTO TaKCOIIEH PhIO HaCUUTHIBaeT 64 BUAa, OTHOCSINUXCS K
46 pogam u3 36 ceMelicTB, IpUHAIJICKANMX 14 OTpsiiaM; TAaKCOIeH JeCATHHOTHX PaKOOOPa3HBIX COCTOUT
u3 14 BunoB, npuHaanexamux 13 pogam u3 12 cemeiicts u 1 otpsina (Decapoda).

KuaroueBblie ciioBa: BUIOBOI cOCTaB, MXTHO(hAYHA, eCATHHOTHE pakooOpasHbie, YépHoe Mope,
MoJyocTpoB AGpay, TAKCOHOMHUYECKAs! CTPYKTYpa, BCEJICHIIBI

Kagkasckuii paiton YépHOro Mopsi HaUMHAETCS MOJTY-
0CTpoBOM AOpay, pacrioIOXeHHBIM B KpaiiHel ceBep-
HOM yacTH cyoTponuyeckoro nosica. OH npeacTasis-
eT coO0i MOJIO/ION HU3KOTOPHBIA MAaCCHUB OBAJILHOMN
(popmbl, KOTOPBII BBICTYNAET B akBaTopuio YEpHOro
Mops Ha Tepputopun Kpacnogapckoro kpas Poccnn.
Ero ecrecTBeHHBIMU MOPCKMMU TPaHULIAMU SABJIAIOT-
cs1 AHarickasi OyXTa Ha ceBepe, OTKPBITOE PUOPexbe
YeépHoro mopsi — Ha 3aniaje u Llemecckas OyxTa — Ha
1ore. Ha BocToke cO CTOPOHBI KOHTMHEHTA YCJIOBHBIE
I'PaHMLIBl TIOJIyOCTPOBA IIPOBOJAT IO JOJMHAM PEK
Llemec u Mackara. Bnosp nobepexbst m-oBa AOpay
NPOXOAUT YTPUILICKUIA pa3yioM, 00pa3oBaBILIMiicsa S—
7 ThIC. JIET Ha3a] BCJIEICTBUE CUJIBHOIO 3eMIIETpsice-
Hus [25].

29

Mopckas nmpubpexHas 30Ha MOJTyocTpoBa cop-
MHPOBAJIACh TIOJ1 JEWCTBIEM aOpa3BHBIX MPOIIECCOB
IIpY KOJIe0aHUSIX YPOBHS MOPS U SIBJISIETCS] THITMYHOM
MopcKoy akBaropuern KaBka3ckoro paiioHa, ¢ y3Kum
11eJ15()OM U KPYTHIM, CHIILHO U3PE3aHHBIM MaTEPUKO-
BBIM CKJIOHOM. [JIJ11 3TOro y4yacTka 4e€pHOMOPCKOIO
noOepeskbsi XapaKTepHbl CMEIIEHUs] TOPHBIX MOPO,
OTJIMYAIOIIMECS] OT OCTAJIbHBIX OINOJI3HEN YepHOMOp-
ckoro nodepe:xbsi KaBkaza crierudpuuecknmu yepra-
MU HaJIBOAHOTO W NOABOAHOrO pesbeda [8]. Bricty-
nawomue B Mope (B cpeaqHemM Ha 50-100 m) yyact-
KU OEperoBbIX YCTYIOB SBJIAIOTCS OMOJI3HEBBIMU SI3bI-
KaMH, CJIOKEHHBIMU OOJIOMKaMH (hJIMIIEBBIX MOPOL.
Mexay 3TUMH BBICTYIAMH PACIOJIOKEHB HEOOJIb-
IIMe TICeBJOIAryHbI (03eplia), OOBIYHO 3aIIOJTHEHHBIE
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30 E.II. KAPIIOBA, A.P. BOJITAYEB, C. B. CTATKEBUY, B. B. 'YBAHOB

COJIOHOBATOM BOJOY U OTAEJIEHHBIE OT MOPsI HELLIMPO-
KMMH KOCAaMH U3 TaJIeUHUKA.

Ha noGepexbe Mexay Mpicamu bosbioit Y rpuii
u Manblii YTpuill pacnosiokeHa TeppUTOpHsi To-
CyJapcTBEHHOro mnpupogHoro 3anosegHuka (I'TI3)
«YTpuIl», B COCTaB KOTOPOTO BKJIIOUYEHBI JJBA y4aCT-
Ka TpUOpPekRHON 30HBI TEPPUTOPUABHBIX BOJ YEp-
HOro Mopsi. CeBepHbIil Y4acTOK MPUMBIKAET K I1-OBY
AOpay Ha TpaBep3e OeperoBblx 0ObEKTOB OT BOJOTO-
ka Bomonagnas Ilens 1o r. KoObuta, 10:KHBIH Haxo-
auTcs Mexay Bogotokamu bazosas llens u Iupo-
kas Ilesb. YyacTku BbLIAIOTCA B MOPE B CPEAHEM Ha
2 KM OT ype3a BOJbl, UMEIOT ILJIONIalb OKOJIO 287 u
496 ra COOTBETCTBEHHO, X OOIasd IUIOIAAb COCTAB-
nset 783 ra. lo BoccoequHenust pecryoarku Kpsim
¢ Poccueii 310 ObLT e IMHCTBEHHBIN B CTpaHE 3aIloBe/I-
HUK Ha YEpHOM MOpe C MOPCKUMH ITPUPOAOOX PAHHBI-
mu akBatopusiMu. I'TI3 «YTpui» ObuT OpraHu30BaH
cpaBHUTENBbHO HeaBHO — B 2010 .

UccnenoBanusa uxtuodayHsl YEpHOro mops,
BKJIIOYAsl €ro CeBEPO-BOCTOYHYIO 4YacTh, HA4aThl B
koHue XVIII cronerus u cBsi3aHbl C UMEHAMU TaKUX
BblIaommxcs y4éHbix, kak C.I'. I'menun u K. W. Ta-
o6 (padortanu ¢ 1768 mo 1785 rr.), a 3atem mpo-
noskensl Tpyaamu I1. C. Tlamnaca, onmcasiero 94
Busia prid B YU€pHOM M A30BCKOM Mopsix. B Hauane
XX Beka 3aBepIleH MepBbli (hayHUCTUIECKUH U 300-
reorpapuecKkuid 3Tar B U3y4eHUH MOPs, YTO HAIILJIO
oTpakeHue B pabote usBectHoro uxrtuosora B. K. Co-
BUHCKOTO.

HaunGonpmmii TogbEM KOMIUIEKCHBIX THIPOOHO-
JIOTUYECKMX (BKJIIOYasl MXTUOJIOTUYECKHUE) UCCIEO-
BaHWI BO3JIe CEBEPO-BOCTOYHBIX OeperoB UYEpHOro
MOPS NIPUXOJIUTCS Ha cepeauHy XX BeKa, 4TO CBSl-
3aHO C aKTUBHOM JAESTeNbHOCThIO Yu€HbIX HoBOpoc-
CHICKOW OMOJIOTMYECKOW CTaHIIMU, OTKPHITOM Bec-
Hoit 1921 r. Unes cozpanus CTaHIMK TIPUHAIJIEKUAT
A.JI. beHuHry, a HermocpeCTBEHHAasI HHUIIMATUBA €€
yupexaeHuss — B. M. ApHosibau, KOTOpBIA U CTall €€
nepBeiM pykoBoauteneM. Mimenno y 6eperos Cesep-
Horo KaBkaza B. A. BoasiHuiikum, KOTOpbIl BMecTe
¢ H. B. Mopo3zoBoii-BoasHuikoit BXoaui1 B Hauaib-
HBIM KOJUIEKTHUB HAyYHBIX COTPY/AHUKOB CTAaHLIUM, BbI-
TMOJIHEHBI TIEpBble HA YEPHOM MOpE MXTHUOIUIAHKTOH-
HBIE WCCJIEIOBAHUSI U ONMCAHbl UKPUHKU U JIMYMHKU
19 BunoB prid HerocpeacTBeHHO B HoBopoccuiickoi
oyxte [7]. UXTHOTUIAHKTOHHBIE HCCJICIOBAHUS TIPO-
noywkensl Kocsikunoii [11], oOHapyxuBinei 22 Buaa,

B TOM YHCJIe TIeJlaMHuy 1 Oorica, v [Tuemnoi [21, 22],
3aperucTprpoBasiieit HepecT 39 BuioB peid. Bo BTO-
poii mojioBuHe XX BEKa TaMm K€ PErucTpupoBaJICs
HepecT yxe Kak MuHumyMm 34 Bujos [4, 10]. Ux-
trHo(ayHa B3pocibix peid uccienosana E. U. Ipanku-
HBIM [9], cocTaB pHIOHOTO HACEJIEHWS, BKITIOYAIOIIAT
67 BUIOB, 1 OMOTONUYECKAsT IPUYPOUESHHOCTh PhIO B
Hosopoccuiickoii 0yxte paccmotpens! C. M. Maisr-
ckuM [ 12]. [TogoOHble uccneaoBanus ajist KaBkascko-
ro nodepesxbs U B 1ieJoM 11s1 YEpHOTo 1 A3B0BCKOTO
mopeii ipoeeaeHsl E. [1. Crnacrenenko [24].

[epBbie cBeneHusi 00 uxTHodayHe OeperoBbIX
COJIOHOBATOBOJIHBIX O3Ep IUISKHOM 30HBI M-0Ba AO-
pay otHocsitcsi kK 1930-m rogam. B xone uccieno-
BaHUN B OJIHOM W3 O3Ep, PACIIOJIOKEHHOM MEXIY
ymenbsiMa Arupckoe u JIo6aHOBO, ONMUcaH HOBBIT
BUj Obruka Relictogobius kryzanowskii [23], Briocine-
CTBUM TPU3HAHHBIA MJIQAIIMM CHUHOHUMOM Cpelu-
36MHOMOPCKOTO BHjIa ObIYKa XpOMOroouyca 4YeTbl-
pexmnosiocoro Chromogobius quadrivittatus. iccneno-
BaHusA 1971 1. moaTBepAWIM OOMTAaHWE ITOTO BHIA
[17], oqHako B najmbHEMIIEM, OYEBUTHO, TPOU3OIILIO
€ro MCYEe3HOBEHHE B BOJOEMax OeperoBoy IOJIOCHI
[15]. B nocnenHee necsituieTue B COCTaBe PHIOHO-
ro HaceJieHUsI OE3BIMSIHHBIX OEperoBbIX O3Ep OTMe-
YeHbI TOJIBKO JIBA MOPCKUX BHUJIa CEMENCTBa OBIUKO-
BBIX — YEPHBI ObIMOK Gobius niger M OBIYOK-PHICh
G. bucchichi [25], nonyaauuu KOTOPBIX, BEPOSTHO,
BO3HUKJIM B pe3yJibTaTe 3aHOCA LITOPMaMHU.

B nocneBoeHHbIE TO/IbI UXTUOJOTHMUECKHUE UCCIe-
JOBAHUSI B 9TOM PErMOHE BBITIOJHSIUCH MTPErMYIIie-
CTBEHHO Ha Imesbde, B OCHOBHOM [UISI PHIOOXO3SIH-
CTBEHHBIX IIeJieil, a B MPUOPEKHON 30HE MPOBOIU-
JIUCh SMU30IUYECKHU.

B cnucke BUAOB, COCTaBIIEHHOM Ha OCHOBAHUU
UXTUOJIOTUYECKUX MCCIIeJOBAaHUN B MpuUekalen K
CeepHomy Kagkazy aksaropun B 1990-2000 rr.,
npuBoauTcs 91 Bua u noaeua peido [16]. B pesyis-
TaTe CPAaBHEHUs C PaHee IMOJYyYEHHbIMU [TaHHBIMU,
ABTOPOM K YHMCIIy UCUYE3HYBIIUX OTHECEHBI UM, aT-
JIAHTUYECKUI OCETP, EBPONEMCKUI MOPCKOM YEPT; K
PAdY BCYe3aIIuX — PyCCKUN OCETp, ceBpiora, Oeny-
ra, Y4epHOMOpPCKasi KyMa, OCTPOHOC, CBETJIbIM T'Op-
ObLTb, ATJIAHTUYECKAS MeIaMU/Ia, KENTasi TPULIIa, ap-
Hortocc Keccnepa, 4epHOMOPCKUI KallkaH, aTJIaHTH-
yeckasi ckymOpusi. B nxtuogayne ceBepo-BOCTOUHOI
yactu YEpHOro mops, 1o aHaIu3aM YJI0BOB ITPOMBIC-
JIOBBIX Opyauu JioBa B nepuog ¢ 1993 nmo 2002 rr.,
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Fig. 1. Sampling map of research of hydrobionts near Abrau Peninsula

3apeructprpoBano 102 Buia v moasuaa peio [14], 3
0OI1Iero yuciaa KOTOPbIX MAacCOBBIE BUIbI COCTABIISITN
11 %, obbrunbie — 39, penkue — 38, ysi3BUMbBIE — 8,
ycyesaronye (UM U aTJIaHTUYECKUN OCETP) U CIy-
YaiiHble (cepeOpsIHbIi Kapach U ramoy3usi) — 1o 2 %.

Takum 06pa3om, B IIEJIOM Y YUepHOMOPCKHX Oepe-
roB CesepHoro KaBkaza, o pa3HbIM OlIeHKaM, BCTpe-
yaercs ot 91 [18, 19] no 102 [14] BunoB pui0. Heno-
Cpe/ICTBEHHO y OeperoB m-oBa AOpay IeJeHarpaB-
JICHHBIE Y KOMILIEKCHbIE UXTUOJIOTMYECKHE HUCCIIeI0-
BaHU$1 HE MPOBOUJIMCH, B CBSI3U C YEM CITUCOK BUIOB
pbi6 akBatopun ['TI3 «YTpum» [25], BKIOYAOIIUR
72 Buaa, ObLT COCTaBJIeH HA OCHOBAaHUM aHAJIM3a JIH-
TepaTypHBIX JaHHBIX, UMeoIIMXcs 118 Becero Cesepo-
Kagkasckoro pernona. OqHako 0000IIEHHBIE CBOAKT
BUJIOBOTO COCTaBa, CO3JJaHHbIE Ha OCHOBE JJIUTEJIb-
HBIX HAOJTIOJICHU! B PETMOHE U YKa3bIBAIOIIINE BCE OT-
MeYEHHBIE BU[IbI, HE OTPAKAIOT TOCTATOYHO MOJHO CO-
BPEMEHHOTO COCTOSIHUS UXTUO(pAYHBI.

CocrosiHMe M3YyYEeHHOCTH JAPYTUX TPYII THIPO-
OMOHTOB T-O0Ba AOpay Takke SIBJISIETCS HeJOCTaTOY-
HbIM. B Hacrosiiiee BpeMsi B JIuTepatype MnpakThye-
CKU OTCYTCTBYIOT CBEIEHHSI O BHIOBOM pPa3HOOOpa-
3U{, PACIPOCTPAHEHUH U BCTPEUAEMOCTH IIpeJCTa-
BUTeNel (payHbl JECITUHOTMX PAKOOOPa3HBIX JaH-
HOTO pernoHa. B DKoJI0ro-3KOHOMHYECKOM 00OCHO-
BaHuu oOpaszoBanus I'TI3 «Yrpum» [25] npusene-
HBl yIIOMHHaHUs O TpEX Bugax Decapoda, oOura-
IOIUX B TMPUOPEKHON MOPCKOW aKBaTOPUH, — pake-
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otmenbHuKe (Diogenes pugilator), KaMEeHHOM Kpa-
6e (Eriphia verrucosa) n xpabe-nayke (Macropodia
rostrata). Il OeperoBbIX COJEHBIX O3Ep OTMeue-
HO HaJM4YME€ YEPHOMOPCKON TpPaBSHOW KpPEBETKU
(Palaemon adspersus). JJocTOBepHO U3BECTHO TaKXke
0 Haxojke romyooro kpabda (Callinectes sapidus) B
paiioHe M. bonbioi Yrpum [13].

Crnabasi U3y4eHHOCTh BUIOBOTO COCTaBa THIIPO-
OMOHTOB MOPCKOU MPUOPEKHOMN 30HB AOPayCKOro -
OBa, OOMTAIONIVMX B YHUKAJIBHBIX TPUPOIHBIX yCIIOBU-
SIX B OXpaHSEMbIX 3alIOBEAHBIX aKBATOPUSIX, AeJIaeT
Ype3BbIUAHO aKTyaJbHbIM KOMILIEKCHOE U3Y4YeHHe
MOpPCKOH (hayHbI, KOTOPOE U SIBJISIETCS LIENbI0 HACTO-
SIen paboThI.

MATEPHAJI 1 METO/IbI

BuoBoii cocta pelO, BKJIIOYAS UKPY, TUIUHOK U
B3POCTIbIX 0COOeM, a TaKkKe IECATHHOTUX PaKooOpas-
HBIX MPUOPEKHOM 30HBI MT-0Ba AOpay, U3y4yeH B X0/e
9KCIEeUIIMOHHBIX PadoT, MPOBEJEHHBIX aBTOPaMHU B
nepron ¢ 23 mas o 5 mioHs 1 ¢ 11 mo 20 ceHTs6-
ps 2016 r. MccnenoBaHussMu OXBaueHbI OyXTh AHaII-
ckas u 3meunHast, akBatopus [ TI3 «YTpurn», a Takxke
COJIOHOBAaTOBOJHbIE Oeperopbie 03€pa (puc. 1). Cre-
1rrKa UCCIIeIOBAHU I TUIPOOMOHTOB B 3aITOBEJHBIX
AKBAaTOPHUSIX COCTOMT B TOM, YTO JIOIyCTUMO IIpH-
MEHEeHHE TOJIBKO TaKUX METOJOB cOopa M 00padoT-
KM MaTepuaJioB, UCHOJIb30BaHUE KOTOPHIX HE MPUBO-
JUT K TUOEM KUBOTHBIX, HE HAHOCUT UM TIOBpEIK/Ie-
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HUIl B pe3yJibTaTe OTJIOBA U JIeJaeT BO3MOXKHBIM MX
MOC/IEAYIONIUIA BBITYCK B MIPUPOAHYIO cpeay. B cBs-
3U C 9TUM METOMBl UCCIEOBAHUI COCTOSIHUS TIOMY-
JSAUMA PbIO HETIOCPEACTBEHHO B MPUPOA0OXPAHHON
Mopckou akBatopuu ['TI3 «YTpuiin» BKIIIOYATH TOJIb-
KO BU3YaJIbHBIE ITOJJBOIHBIE HAOMOIeHHS], (POTO- U BU-
AEOPErucTpaIIo C MOMOIIIBIO TOJIBOIHOW armapaTy-
pbl. 111 u3ydeHus: GMOJIOrMYeCcKOro COCTOSIHUS U BU-
JOBOrO OorarcTBa phrid® MCHOJIBb30BAaHBI JaHHBIE YJIO-
BOB [TPOMBICJIOBOTO CTABHOT'O HEBO/IA, YCTAHOBJIEHHO-
r'o BO3JIe CEBEPHOM I'PaHMIIbl AKBATOPUHU 3aIOBE/IHU-
Ka.

Omnpepenenue BUIOBOTO COCTaBa M MoKazaTesen
OOWIHSI IECATUHOTUX PAaKOOOPA3HBIX OCYIIECTBIICHO
MyTEM BU3YaIbHBIX TMOABOJHBIX HAOJIOAEHHH, C TO-
MOIIBIO 00JI0BA MPUOPEKHBIX OMOTOTIOB HETPABMHUPY-
IOIIMMHU OPYAMSIMH JIOBA (MaJIbKOBOUM BOJIOKYIIIEH C
sYeedl 8 MM B KYTOBOM YacTH U JIOBYIIKaMHM), & TAKXkKe
MeTO/IaMHU Py4YHOro cOopa.

[Tocne nosyyeHUs: UXTUOJOTMYECKOTO MaTepHa-
JIa BBINIOJIHEHBI CIIEIyIONIe BUIBI padoT: orpeje-
JIEHWEe BUAOBOTO COCTaBa YJOBA U OTHOCHUTEJHLHOM
YHCJICHHOCTH PBIO; MacCOBBIE TIPOMEPHI PHIO; HETION-
HBII OMOJIOTMYeCKUId aHATIN3, BKJTIOYABIINIA YCTAHOB-
Jenue Bospacta puid. MccnenoBanusi pakooOpa3HbIX
MIPOBE/IEHBI 110 AHAJIOTUYHOU CXEMe, 3a UCKII0YEeHH-
€M OIlpeie/IeHHs] BO3pacTa.

Ta6amma 1. Bunosoi coctaB pri0 B pailoHe II-oBa Abpay

Bo Bpemst mpoBeneHust paboT B YTPUIICKOM 3a-
MOBEIHUKE MO MEePUMETPY €ro rpaHull 3a Ipejesa-
MU MPUPOAOOX PAHHBIX AKBATOPUIA BBITIOJHEH JIOB UX-
TUoIIaHKTOHA Ha 10 cranumumsx (puc. 1). Opyauem
JIOBA CIYXWIA CETh MXTUOIUIAHKTOHHASI KOHUYecKast
(MKC-80) ¢ mmamerpom BxogHoro oopyda 80 cwm,
auametp siuer priibTpyrouiero raza — 400 MKM, JUIH-
Ha ceTHOro koHyca — 300 cM. JloBbl npon3BeeHsI C
O6opTa MaJIOMEepPHOTO TUIABCPE/ICTBA, MIPUHAJIeKAIIIE-
ro ['TI3 «YTpui». JlaTuHCKMe Ha3BaHUS PBIO U ieCs-
TUHOTHX pakoOOpa3HBIX NMPHUBEICHBI B TaOMIax 1 u
3 COOTBETCTBEHHO.

PE3VIJIbTATHI 1 OBCYKJIEHNE

Ppiobl. [lpu 0000mIEeHNM CHFICKOB BHJIOB,
yKa3aHHbIX JJisi [JAHHOTO pEeruoHa B IKOJIOTO-
9KOHOMHYECKOM 0OOCHOBaHMM co3manus [TI3
«YTpui» [25], ¥ MOTyYEeHHBIX HAMM JAaHHBIX yCTa-
HOBJIEHO, YTO UXTHO(ayHa MOPCKOW NPUOpPEKHON
30HBI KaBKA3CKOTo mobdepexbsi YEpHOTro Mops B paii-
oHe ['TI3 «¥YTpum» B 1eJIOM HACUMTHIBAET HE MEHEE
79 BUOoOB, oTHOCANMXCSI K 36 cemerictBaMm. OnHa-
KO (baKTUIECKOE YMCIIO BUJOB OOBIYHO CYILIECTBEHHO
HUKE MHTErpajibHOM oleHKU. [To HammM JaHHBIM, B
2016 r. B puOpexHOI 30He M-oBa AOpay oTMmeue-
HO 64 Bupaa pwiO, uTo coctapisier 6osee 80 % Bcero
CTIMCKA PBIO, YKAa3aHHBIX IS 9TOW AKBATOPUH.

Table 1. The list of fish species in the area of Abrau Peninsula

No Bun

Paiion wmexmy Mbica-
mu Bosbion u Mablia
Yrpuiu
[t]2]3] 4

b. Ananckasa

CemM. Squalidae — KaTpaHoBble

1 Axkyna karpal Squalus acanthias Linnaeus, 1758 +
Cem. Rajidae — CkaToBbie

2 Ckart wmnoBatbiil Raja clavata Linnaeus, 1758 +
Cem. Dasyatidae — XBocTOKO.JIOBbIE

3 CkaT XBOCTOKOJI OOBIKHOBEHHBIN Dasyatis pastinaca (Linnaeus, 1758) +
Cem. Acipenseridae — OceTpoBbie

4 Ocetp pycckuil Acipenser gueldenstaedtii Brandt et Ratzeburg, 1833 +

5  Cespiora Acipenser stellatus Pallas, 1771 +
Cem. Engraulidae — AHuoycoBbie

6  Anuoyc esponeiickuit Engraulis encrasicolus (Linnaeus, 1758) + + o+

Cem. Clupeidae — CeabaeBbie

[Tponomxenue Ha cinenymowel crpanuue. Continued on the next page.
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Paiion wmexay Mbica-

No Bun mu Bospimont m Maneiin | B. Anarnckas
Yrpuiu
1 [2]3] 4
7  Ily3anok yepHoMopckuid Alosa caspia (Eichwald, 1838) +
Cenbb 4epHOMOPCKO-a30BcKasi mpoxonHast Alosa immaculata
8 +
Bennett, 1835
9 Hlnpor eBponeiickuii Sprattus sprattus (Linnaeus, 1758) +
CemM. Salmonidae — JlococeBbie
10 Kymxa uepHomopckas Salmo trutta labrax Pallas, 1814 +
CemM. Phycidae — Hutenepbie HaJMMbl
Hamm tpexycoiit cpennzemHomopckuid Gaidropsarus mediterraneus
11 .
(Linnaeus, 1758)
Cem. Gadidae — TpeckoBrbie
12 Mepnanr yepHomopckuii Merlangius merlangus euxinus Nordmann,
1840
Cem. Ophidiidae — OmmoHeBBIE
13 OwmubeHp 00bIKHOBEHHBIA Ophidion rochei Muller, 1845
Cem. Mugilidae — Keanesrnie
14 Kedanb cunrwis Liza aurata (Risso, 1810) + +
15 Kedanb octpoHoc Liza saliens (Risso, 1810)
16  Kedanp n06an Mugil cephalus Linnaeus, 1758 +
17 Tlunenrac Liza haematocheila (Temminch et Schlegel, 1845) + +
Cem. Atherinidae — AtepunoBbie
18 Atepuna uepHomopckas Atherina pontica (Eichwald, 1831) +
19  Arepuna cpenuzeMHOMopcKas Atherina hepsetus Linnaeus, 1758 +
CemM. Belonidae — CapranoBble
20 Capran yepHoMopckuil Belone belone euxini Gunther, 1866 +
Cem. Syngnathidae — UruaoBbie
21 Mopckas uria myxJjoiuekas Syngnathus abaster Risso, 1827 +
22 Mopckas urmia Tosactopeuias Syngnathus variegatus Pallas, 1814 +
Scorpaenidae — CkopneHoBbI€e
23 Ckopnena Scorpaen aporcus Linnaeus, 1758 + +
Cem. Triglidae — TpursioBbie
24 Mopckoit nietyx x€ntoiit Chelidonichthys lucerna Linnaeus, 1758 +
CeM. Serranidae — KameHHble OKyHH
25 OkyHb KaMeHHbI 3e0pa Serranus scriba (Linnaeus, 1758) +
CemM. Pomatomidae — JIycapeBrbie
26 Jlydape Pomatomus saltatrix (Linnaeus, 1758)
CemM. Carangidae — CtaBpuoBbie
CraBpuga yepHomopckasi Trachurus mediterraneus ponticus Aleev,
27 + +
1956
Cem. Sparidae — Mopckue kapacu
28 Boric Boops boops (Linnaeus, 1758)
29  Jlackups Diplodus annularis (Linnaeus, 1758) +
30 3y6apuk Diplodus puntazzo (Cetti, 1784) +

Cem. Centracanthidae — CmapugoBbie

IIponomxenue Ha ciepymomei ctpanuue. Continued on the next page.
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Paiion wmexay Mbica-

No Bun mu Bonpimont m Maneiin | B. Ananckasg
Yrpuiu
i[2]3]
31 Cuukapa Spicara flexuosa Rafinesque, 1810 + o+
Cem. Sciaenidae — I'opObLI€eBBIE
32 TopObub TEMHBIA Sciaena umbra Linnaeus, 1758 + +
33 Top6sutk cBeTbil Umbrina cirrosa (Linnaeus, 1758)
Cem. Mullidae — CyaTankoBble
34  Cynranka Mullus barbatus ponticus Essipov, 1927 + + o+ +
Cem. Pomacentridae — ITomaneHTpOBBIE
35 Jlactouka Chromis chromis Linnaeus, 1758 +  +
Cem. Labridae — I'ybanoBbIe
36 3enenymka psouuk Symphodus cinereus (Bonnatterre, 1788) +
37 3enenymika rnazvaras Symphodus ocellatus Forsskal, 1775 + o+
38 3enenymka nepenenka Symphodus roissali (Risso, 1810) + o+
39 Benenymka pyiena Symphodus tinca (Linnaeus, 1758) +  + o+
40 3enenyuka Hocatas Symphodus rostratus (Bloch, 1791) +
Cem. Trachinidae — Mopckue apakOHYHKH
41 Mopckoii apakonuuk Trachinus draco Linnaeus, 1758 +
Cem. Uranoscopidae — 3Be31049eToBbBIE
42  3Be3moueT 0OBIKHOBEeHHBIN Uranoscopus scaber Linnaeus, 1758 +
Cem. Blenniidae — Co6aukoBrbie
Mopckas cobauka ccunke Aidablennius sphynx (Valenciennes,
43 + o+
1836)
44  Mopckas cobauka nasiuH Salaria pavo (Risso, 1810) +  +
45 3enenas mopckas codauka Parablennius incognitus (Bath, 1968) + o+
46 OObIKHOBeHHasi Mopckas cobauka Parablennius sanguinolentus .
(Pallas, 1814)
47 Mopckast cobauka AaMHHOIIYyNanbleBass Parablennius tentacularis N
(Briinnich, 1768)
Cem. Gobiesocidae — IlpucockoBbie
48 Tlpucocka Tonctopeuias Lepadogaster candollii Risso, 1810 + o+
Cem. Callionymidae — Mopckue MbIIIH
49 Tleckapka 0ypast Callionymus pusillus Delaroche, 1809 +
CemM. Gobiidae — BrrukoBbie
50 Bbryok xpomoroduyc ueTsipexmnonocsiii Chromogobius quadrivittatus N
(Steindachner, 1863)
51 beryok kpyrsm Gobius cobitis Pallas, 1814 + +
52 KpacHoportsiii 6b190k Gobius cruentatus Gmelin, 1789
53 beryok u€pnbiii Gobius niger Linnaeus, 1758 + + o+
54  beruok nara”ens Gobius paganellus Linnaeus, 1758 + 4+
55 Bwryok MaptoBuk Mesogobius batrachocephalus (Pallas, 1814)
56 beryok kpyrsk Neogobius melanostomus (Pallas, 1814) +
57 bBeraok rybdan Neogobius platyrostris (Pallas, 1814) + 4+
58 JIvicyn neonapnoswiii Pomatoschistus marmoratus (Risso, 1810) +
59 Jleicyn bara Pomatoschistus bathi Miller, 1982 +

IIponomxenue Ha ciepymomeii crpanuie. Continued on the next page.
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Ne Bun

Paiion wmexay Mbica-
M Bosbimon n Masbria
Yrpuiu

[t ]2]3] 4

Bb. Ananckag

CeM. Scombridae — CkymopueBble

60 TIlenmamupa atnantudeckas Sarda sarda (Bloch, 1793) +
Cem. Scophthalmidae — Pom6oBbI€E
61 Kaskan uepHoMopckuil Scophthalmus maeoticus (Pallas, 1814) +
Cem. Pleuronectidae — Kamo6anoBnbie
62 Kawmbana rnocca Platichthys flesus luscus (Pallas, 1814) +
Cem. Bothidae — BoTtycoBble
63 Apnornoce Keccnepa Arnoglossus kessleri Schmidt, 1915 +
Cem. Soleidae — Mopckue sI3bIKI
64  Mopckoii s3bik Pegusa lascaris (Risso, 1810) + +
BCEI'O 33 33 8 19 12

59

IMpumeyvanve: 1 u 2 — npubpekHast aKBATOPUS B Mae M CEHTSIOpEe COOTBETCTBEHHO, 3 — UXTUOIUIAHKTOHHBIC
npoObl, 4 — NaHHBIE U3 YJIIOBOB CTABHOIO HEBOAA M. Boboit Yrpuin

B akBaropuu I'TI3 «YT1puin» B Mae u ceHTOpe
2016 r. 3apeructpupoBano 40 BUIOB phIO, 10 33 BUIa
3a Kax[Jplil nepuof uccienoBanuii (tadmn. 1). O6mu-
MU MEXIY JAByMS CE30HAMU SIBIISUINCH 26 BUIOB; 7
BUJIOB BCTPEUEHO TOJIbKO B Mae (CKaT MOpCKas JIMCU-
114, HAJTUM TPEXYChId CPeTU3EMHOMOPCKUA, MEPJIAHT
YepHOMOPCKHUH, JI0OaH, MIJIEHrac, ObIYOK KPYIJISK,
MOPCKOM $13bIK) U 7 — TOJILKO B ceHTs10pe (kedasib
OCTPOHOC, capraH, jydapb, Ty0aH HOCATHIH, JJIMHHO-
HIynasblieBass MOpcKasi cobauka, ObI'YOK XpOMOroou-
yC YeTHIPeXNoIOCHIH, JbicyH bata). Takum obpaszowm,
OTMEYEH [I0BOJIbHO BBICOKMI MOKa3aresib Ko3(pdu-
nuenTta cxonactBa — 0.79 (no Cepenceny — YekaHOB-
cKkoMy). Paznuuus B BUIOBOM cocTaBe 00YyCIOBIEHBI
KaK OCOOEHHOCTSIMH OHMOJIOTHH OTJIETbHBIX BUIOB, B
YACTHOCTH CE30HHBIMH TOJXOJIaMH K Oeperam Jimoo
Ype3BBIUYAHO CKPBITHBIM OOpa30M XHU3HH (KPHIITO-
OEHTUYeCKHe BUJIbI), TaK U U30UPATETbHOCTHIO TIPH-
MEHEHHBIX METO/IOB HCCIIEI0BAHMUSI.

ITo utoram 06padOTKM MPOO UXTUOTIAHKTOHA BbI-
SIBJICHBI MK PA U JIMYMHKY 8 BUJIOB PHIO, OTHOCSIIIUXCSI
K 8 cemeiictBaMm (Tads. 1). Briepebie B mpuOpexxHON
30He MM-0Ba AOpay 3aperncTpupoBaHa B TUIAHKTOHE
MKpa MeJIaru4ecKoro MUrpaHTa — 0orica, U3BECTHOTO
s CeBepo-KaBkasckoro pernona, HO SIBJISIIOLIETO-
¢ BecbMma peakum BuaoMm [14, 21, 22]. Isa Buna —
omubeHb U OOIC — OTMeYeHbl HAMHU TOJIbKO Ha PaH-
HUX OHTOTEHETUYECKUX CTAIMSIX, B3POCIBIX 0CoOei
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0OHapyXeHO He ObLIO; IS OCTATBHBIX BUIOB PBIO 3a-
PErUCTPUPOBAHBI PA3HOBO3PACTHBIE OCOOU.

Haubonee pe3ynbTaTUBHBIM JJ1s1 U3yUSHUS] Kade-
CTBEHHOTO COCTaBa PHIOHOTO HACEeNeHUsl MPUOPEek-
HOW aKBaTOPUH SIBJISIJIOCHh UCCIIEIOBAHKE YJIOBOB IIPO-
MBICJIOBbIX OpPYIHi JIOBa, HAXOAAIIMXCS B panioHe
M. Bosbion Ypuin, kKoTopoe nokasasno HaJuuue Kak
MuHUMYM 19 BunoB (Tad:. 1). Y3 atoro konmvecTBa
3 BUJa OTMEYEHBI U B HAIIMX HAOIIOJEHUX (capra
IIPe/ICTaBIIEH B3POCIBIMU OCOOSIMU, MOPCKOM JPaKOH-
YUK — UKPOW Ha Pa3HbIX CTaJUsAX pa3BuTUs), 16 Bu-
JIOB HAMHU BCTpEYEHBl He ObLIM, HO TeM HE MeHee
BKJIIOUEHBI B OOIIHIA CITHUCOK.

N3 12 BugoB pwid, 3aperucTpupoBaHHBIX B
0. AHarickasi, 5 BUIOB IPUYPOYEHBI K €€ MEJKOBOI-
HBIM TIeCYaHBIM OMOTOIIAM M He OTMEUEHBI B JPYTHX
JIOKaJUTeTax. TO MyXJIOIIeKasi MOpcKas uria, 3ee-
HyIIIKa psiOYMK, Oypasi TlecKapka, JIeonap/AOBbId JIbl-
cyH u apHoriocc Keccnepa.

CoracHo MoJlyYeHHbIM HaMH JaHHbIM, 6 BUIOB
PHIO SBJISAIOTCS HOBBIMH JIJIS TIEPEYHST BUJIOB JIAHHOTO
paiioHa [25], xoTs Bce oHu npuBeaeHsl 1151 CeBepo-
Kagkasckoro perviona pasee [6, 14, 20]. Ilogrep-
KJIEHO OOMTaHKe U OTMeUeHa OTHOCUTENILHO BBICOKAS
YKMCJEHHOCTh BUJIa-BCeJIeHIIa JibicyHa baTa, BriepBbie
0OHapyKEHHOTO B POCCUICKOM ceKkTope YEpHOro Mo-
ps B 2003 1., B paiione M. bosbmon Ytpum [5, 6].
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KpacHopoThili ObIYOK, HEJABHO BIIEPBBIE JIOCTOBEP-
HO YKa3aHHbIN J1s JaHHOTO peruoHa [20], Takxe pe-
TUCTPUPYETCSl PETYISPHO, OCOOCHHO B TIyOOKOBOI-
HOM yacTu npuOpexHon akBatopuu. EmE ogun Bee-
JIeHel — 3eJIéHast co0adka [3] — OTHOCUTCA K OOBIU-
HBIM, HO JJOBOJIbHO MAJIOUMCJIEHHBIM BUAAM.

B Haimmx HaOMOJeHUAX OTCYTCTBYIOT YKa3aHHbIE
IUIsl JAHHOTO pervoHa [25] KpaiiHe MaJloUYMCIIEHHbIE
B UEpHOM MOpe MUIPUPYIOILIME BUABI, 3aXOMABI KO-
TOPBIX B aKBATOPHIO 3aMOBEIHMKA MPOUCXOASAT IIU-
3oaM4ecku (Oenyra, rejarndeckasl MOpCKasi Mrja, a
TaKe TOHTUYECKMH SHIEMUYHBI COJIOHOBATOBO]I-
HBII BUJ — TIOJIbKA), U OCEAJIble PBIObI, HE UMEIO-
1€ B JJaHHOM pafOHE Pa3BUTHIX MOMYJIALMNA BBU-
Ay OTCYTCTBUSI MOJXOISAINMX TSI HUX yCJIOBUU OOU-
TaHWS U, BEPOSTHO, BCTpevaloumecs ciaydaiHo. Tak,
oOHapyKeHUe paHee HEKOTOPHIX BHUJIOB, HETUITHY-
HBIX JJ1 YePHOMOPCKUX aKBaTOPUI OTKPHITHIX Oepe-
T'OB U SIBJISIIOIIMXCSI OOMTATENISIMU 3apOCciieid MOPCKHUX
TpaB (ObIYKM TIECOUYHWK W TPABSHHK, YETHIpE BHIA
UTJIOBBIX ), MOKET OOBACHATHCS MX CIyYalHBIM ITPO-
HUKHOBEHHEM 13 COJIOHOBATHIX JTMMaHOB KepueHcko-
Tamanckoro paiiona oo u3 0. llemecckas. OnHUM
U3 OCHOBHBIX TIOKa3aTesiell BUJOBOTO Pa3HOOOpa3Usi
rUApOOUOHTOB SIBJISIETCS] BUIOBAs (a Takke poaoBasi
U T.11.) HAaChIIEHHOCTh. COBpeMeHHa st TAKCOHOMMYE-
CKasl CTPYKTypa MXTHO(payHbl aKBaTOPUH T-0Ba AO-
pay BKJI0YaeT 64 TOCTOBEPHO 3apernuCTPUPOBAHHBIX
BU/Ia pBIO, OTHOCSIIMXCA K 46 poam u3 36 ceMeicTB,
npuHaaexamux 14 orpsigam (tadm. 2).

MakcumanbHeiM BUIOBBIM OoratctBom (10 Bu-
JI0B) OTJIMYAeTCs] CeMENCTBO OBIYKOBBHIX, YTO B IIe-
JIOM XapakTepHO isi uxTuodayHsl YEpPHOro mMopsi.
CemeiicTBa ry0aHOBBIX U COOAUKOBBIX MpEACTaBlie-
Hbl MATHIO BUJAMHU KaXIO€, YEThIpe BHUIA OTMeue-
HO JUIsl ceMeicTBa KedasieBbiX, 10 TPU BUIAa HACUU-
TBHIBAIOT CEJIbJIEBBIE U MOPCKHE KapacH, ele TP ce-
MEWCTBa TPEJCTaBJICHBI ABYMsI BUAAMHM, KaXI0€ U3
OCTJIBHBIX — OTHUM BUJOM. Takum oOpazom, u3 00-
1iero kosmyectsa 36 cemencTs npeacrasurenu 10 ce-
MEHCTB COCTABISIOT 0KOJIO 60 % BUIOBOTO GOraTcTBa
(puc. 2).

HecaTuHorue pakooodpa3Hubie. B nmpudpexHoi
aKBaTOpUM M-oBa AOpay HaMu BcTpeueHo 14 BUIOB
AeCATUHOTUX PAaKOOOpa3HbIX (TadJ. 3), YTO COCTaBISA-
eT MeHee 0JIOBUHBI (43.8 %) Bcex BUJOB 3TOTO OTpsi-
114, 3apErUCTPUPOBAHHBIX B CEBEPO-BOCTOYHOMN YacTH
Yepuoro mops [1, 2].

TakcoHoMU4YecKas CTPyKTypa (payHbl JECATAHO-
T'MX pakoOOpa3HBbIX XapaKTepU3YyeTCsl 3HAYMTEJIbHOM
BBIPOBHEHHOCTBIO (puC. 3). BOJIBIIMHCTBO cEMENUCTB
IPEACTABJIEHO OJHUM BHUJIOM, U TOJIbKO JIBa CEMEN-
CTBa (KPEBETOK M PAKOB-OTHIEJIbHUKOB) HACUMTHIBA-
10T 110 /IBa BUJIA.

IIpu oneHke NPOCTPAHCTBEHHOIO paclpejesie-
HUS JIECITUHOTUX PaKOOOpPa3HBIX HE 3aperucTpupo-
BaHa CTporasi IpuypOYEHHOCTb K OIPE/IEIEHHBIM TH-
naM OMOTOTIOB, OIHAKO YCTAaHOBJICHBI IPEANIOYTEHHUS
K OTKPBITBIM IPOCTPAHCTBAM MSATKUX TPYHTOB (W,
IIECOK, paKyllla U MX CMECh), TBEPABIX CyOCTpaToB
(ckaJpl, KaMHM, BJIyHBI) JIMOO 3apocieil Makpodu-
TOB, B CBSI3U C YeM IPH PAHXUPOBAHUM 1O OOMIIHIO
npeAcTaBUTeNIell CEMENCTB JECSTUHOIMX B pas3iny-
HBIX OMOTOMAaX OTMEUYEHBl CYIIECTBEHHBIE OTIMUMS
(puc. 4).

Ha OTKpBITBIX MPOCTpaHCTBAaX MSATKUX TPYHTOB
3aperruCTPUPOBAaHbl TaKUe BHUJBI JNECATUHOTHX pa-
KOB, KOTOpbIE MMEIOT XapaKTePHYI0 MAaCKUPOBOYHYIO
OKpPacKy M CIIOCOOHBI OBICTPO 3aKambIBaThCs TIPH
OMACHOCTH (PaK-OTILIEJIbHUK AUOTEH, TPABSIHOW Kpao,
Kpab-TuiaByHell, roxyooit kpad) b0 0OUTAIOT B HOP-
Kax MOJ HaJEKHBIM MOKPBITHEM WJIM TMOCTOSIHHO 3a-
pbIBaloTCsl B TPyHT (Kpad OpaxuHotyc). Ha menko-
BOJHBIX YYaCTKax Cpe/iy 3apocieil MakpoduToB mMac-
COBBIM BHUJIOM SIBJISIETCSI TpaBsiHAsI KPEBETKa, 4acTo
BCTpEYaeTcsl Takke TpaBsHOW Kpal®. Ha OTKpHITHIX
y4acTKax TBEPIBIX CyOCTPATOB MOKHO BCTPETHTH Ka-
MEHHYI0 KPEBETKY, KpaOOB KaMEHHOTro, OeperoBo-
ro, MpaMopHOTo U (apgopoBOro, paka-oTIieTbHIKA
KJIMOAHAPYSL.

B naHHOM paiioHe NpPakTHUYECKH OTCYTCTBYIOT
CJIOXKHBIE MECTOOOMTaHMsI, OOPAa30BAHHBIE CHJIBHO
NO/IBEP’KEHHBIMU  a0pa3uu MOpOJaMy M BKJIIOYAIO-
IMe pa3HOOOpa3HbIe IPOTHI, KABEPHBI U TPEUIMHBI, B
CBSI3M C UeM COOOIIECTBA KPUNTOOEHTUYECKHX BUJIOB,
TaKMX KaK KPEeBETKa aTaHac OJIeCTSIIIIA, KpaObl BOJIO-
catbiii U (papopoBbIi, pa3BUTHI 11200, a UX MpecTa-
BUTEJIM HEMHOT'OUHUCIIEHHBI.

W3 14 BUIOB JECATUHOTHUX PaKOOOpa3HBIX, OT-
MEYEHHbIX B MNPUOpPEKHOW akBaTopuu M-oBa AO-
pay, 5 BunoB (P. adspersus, P. elegans, D. pugilator,
B. sexdentatus, C. sapidus) SBISIOTCS 3BpUra-
muHHbBIMM;, 9 BUnOB (A. nitescens, C. erythropus,
P. longimana, E. verrucosa, P. hirtellus, L. vernalis,
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Tabamua 2. TakcoHOMHYecKasi CTPYKTypa UXTHodayHsl M-oBa Adpay

Table 2. The taxonomic structure of the fish fauna in the Abrau Peninsula area

’ Yucno BUI0B

Ne i/t Orpsn ‘ Komnuecrso ‘ % BupoBoro dorarcrea | Yucno ponoB  Yucio ceMencTs
1 Squaliformes 1 1.6 1 1
2 Rajiformes 2 3.1 2 2
3 Acipenseriformes 2 3.1 1 1
4 Clupeiformes 4 6.3 3 2
5 Salmoniformes 1 1.6 1 1
6 Gadiformes 2 3.1 2 2
7 Ophidiiformes 1 1.6 1 1
8 Mugiliformes 4 6.3 2 1
9 Atheriniformes 2 3.1 1 1

10 Beloniformes 1 1.6 1 1
11 Gasterosteiformes 2 3.1 1 1
12 Scorpaeniformes 2 3.1 2 2
13 Perciformes 36 56.3 24 16
14 Pleuronectiformes 4 6.3 4 4
BCEI'O 64 100 46 36
Labridee  Blenniidae ~ Mugilidae ~ Clupcidac
7.8% 7.8% 6,3% 4,7% _
Sparidae
0
Gobiidae L

15,6%.

OIHOBHIOBEIE
ceMelcTBa
- 40,6%

_Acipenseridae
3,1%

Atherinidae
3,1%

Syngnathidae
3.1%

Sciaenidae
3,1%

Puc. 2. OrtHOcuTenpHBIN BKJIAJ CEMEICTB B BUAOBOE OOraTCTBO PHIOHOTO HAaceseHUs1 MPUOPEKHON aKBATOPUM

n-oBa Abpay

Fig. 2. The relative input of the families into the species richness of Abrau Peninsula fish fauna

C. aestuarii, X. poressa, P. marmoratus) BcTpeva-
I0TCSl TOJIbKO B YCJIOBUSIX MOPCKMX BOl, 13 BuAOB
OTHOCSITCSI K CPEJU3EMHOMOPCKUM MWIPAHTaM U
onuH (C. sapidus) siBNse€TCS COBPEMEHHBIM BUIOM-
BCEJICHIIEM.

HanHast paboTa cTaja MepBbIM I1arOM B OpraHU-
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3al[Md MOHUTOPUHIOBBIX UCCJIEIOBAaHUIA pa3HOOOpa-
3l U COCTOSIHUSL COOOIECTB IECATUHOTHX PaKooO-
Pas3HBIX B TPUOPEKHON MOPCKOU aKBATOPUM PaccMar-
pPUBAEMOT0 perroHa rocyJapCTBEHHOTO MPUPOIHOTO
3aroBeIHUKa «YTpull». [locienyromnupe uccieaoBa-
HUS TIO3BOJISIT YTOUHUTh U JOTIOJIHUTH CBEJICHHS O
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Ta6amua 3. BugoBoi coctaB oTpsiia AECATUHOTMX PaKOOOPa3HBIX B MPUOPEKHON 30He AGPayCKOro moy-

OCTpOBa

Table 3. The list of species of Decapoda in the Abrau Peninsula area

Paiion
paioH MeXIy
Ne n/n CemelcTBO, BUJL M. boxbuoit 0. AHarickast
Yrpumr u Ma-
JbIA YTpull
Cem. Alpheidae — Aucpeiinbie
1 Aranac Onectsiuii Athanas nitescens(Leach, 1814) +
Cem. Palaemonidae — ITasiemoHugHbIE
) TpaBsiHasi uepHOMOpcKasi KpeBetka Palaemon adspersus N N
Rathke, 1837
3 Kamennas kpesetka Palaemon elegans Rathke, 1837 +
Cem. Porcellanidae — ITopuesannabl
4 dapdoposeiit kpad Pisidia longimana (Risso, 1816) +
Cem. Diogenidae — /Inorenosnie
5 Pax otmensuuk Diogenes pugilator (Roux, 1829) + +
6 Pax otmensuuk Clibanarius erythropus (Latreille, 1818) +
Cem. Eriphiidae — Jpuduapi
7 Kamennsiit kpa® Eriphia verrucosa Forskal, 1775 + +
Cem. Carcinidae — Kapuuauapl
8 TpassiHo# Kpad Carcinus aestuarii Nardo, 1847 + +
Cem. Polybiidae — KpaobI-muiaBpyHubI
9 Kpa6-mnaBynen Liocarcinus vernalis (Risso, 1827) + +
Cem. Portunidae — IlopTyHuas
10 Tony6oii kpab Callinectes sapidus Rathbun, 1896 +
Cem. Grapsidae — I'pancugnbie
11 MpamopHsiii kpad Pachygrapsus marmoratus (Fabricius, 1793) +
Cem. Varunidae — Bapyuunpl
BpaxuHoTyc mectusyouiii Brachynotus sexdentatus (Risso,
12 +
1827)
Cem. Xanthidae — KcanToBble
13 Beperosoii kpad Xantho poressa (Olivi, 1792) +
Cem. Pilumnidae — InaroMmuananl
14 Boutocatsiit kpabd Pilumnus hirtellus (Linnaeus, 1761) +
BCEI'O 13 6

(payne Decapoda n-oBa Abpay. CoOpaHHbIii MaTepu-
aJl MOXET cTaTb OCHOBOM IJIsl JaJIbHEMILEro MpoBe-
AeHUsI TUAPOOUOJIOTMYECKOr0 MOHUTOPUHTA U 62301
IUIS1 CPaBHUTENILHOTO aHAJIM3a MPY MHOTOJIETHUX Ha-
OIOEHUAX.

3akmouenne: TakcoHomMHuYeckoe OOraTcTBO
pbl0 MpUOpEkHBIX BOJ M-0Ba AOpay HACUUTHIBAET
He MeHee 64 BUJOB, NpuHaiexkanmx 46 pogam, 36

cemeiictBaM, 14 orpsnam. IlpencraBurenu 10 Beny-
X CEMENCTB COCTABIAIOT 59.4 % o0Iero Koanye-
ctBa BUJOB. 10 BUIOBOI HACHILIEHHOCTH JTUIUPYIOT
cemelictBa OblYKOBBIX (Gobiidae) (10), rybaHOBBIX
(Labridae) u codaukoBbix (Blenniidae) (o 5 Bumos),
YTO B IEJIOM XapaKTepHO [JIsi MOPCKUX OTKPBITHIX
MPUOPEKHBIX YEPHOMOPCKUX aKBATOPHIA, UCKITIOYAST
ceBepo-3amnajnyo 4acte. [loaTBep:xkaeHa HaTypaiu-
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Taxonomic structure of Decapod fauna of the Abrau Peninsula coastal zone
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Puc. 4. [luarpamMmbl paHXUPOBAHUS CEMENCTB JECSTUHOTUX MO OOMIIMIO MpecTaBuTe el (OUeHb PeJKUe, PEIKUE,
HEMHOTOYKC/IEHHBIE, MHOTOUYKC/IEHHBIE, MACCOBHIE) [IJIs1 KaMeHUCTHIX (A) 1 niecuansix (B) 6roTornos

Fig. 4. Diagrams of ranking decapod families by the abundance of representatives of (very rare, rare, low
abundance, numerous, mass) for stony (A) and sand (B) habitats

3a1sl B IPUOPEXHON 30HE 3 Uy KEPOIHBIX CPEIU3EM-
HOMOPCKHX BUJIOB.

W3 oTpsiga AeCATUHOTUX PAaKOOOPa3HBIX B IMPU-
OpEKHOU aKBATOPUH OTMEUeHO 14 BUIOB, IpUHAIE-
xamux 13 pomam, 12 cemerictBam. U3 HuxX 5 BUAOB
OTHOCSTCSI K 9BPUTaJIMHHBIM; 9 BUJIOB BCTpEUalOTCs
TOJILKO B MOPCKUX BOfIax, 13 BUIOB SIBIISIOTCS Cpe/U-
3eMHOMOPCKUMH MHUT'PAHTaMHU U OJJUH — COBPEMEH-
HBIM BHJIOM-BCEJICHIIEM.

NccnenoBanus BHINOIHEHB B pamMkax [oczama-
HUS 10 TeMe «MOHHMTOPUHT OHOJIOTMYECKOrOo pa3-
HOOOpa3us ruApoOUOHTOB YepHOMOPCKO-A30BCKOTO
OacceiiHa 1 pa3padoTka 3(pHeKTUBHBIX MEP IO ero Co-
xpanenuio» (Ne 1001-2014-0014).
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Taxonomic richness of the fish and decapods in the coastal zone
of the Abrau Peninsula (North Caucasus, Black Sea)

E.P. Karpova, A.R. Boltachev, S.V. Statkevich, V.V. Gubanov

Kovalevsky Institute of Marine Biological Research RAS, Sevastopol, Russian Federation
E-mail: karpova_jey@mail.ru

The Abrau Peninsula is the northernmost part of the Caucasian subtropical zone by the Black Sea. Its coastal
zone with unique landscapes and habitats are Nature Reserves under protection of the State. Little is known
about marine fauna inhabiting the sea off the peninsula, particularly in the reserved areas. To learn more, the
inventory of species richness of the fish and decapods was made and the modern taxonomic structure in the
area was explored. The expeditions launched in May and in September 2016 studied the taxocenes of fish
and decapods in the coastal seawater of Utrish State Nature Reserve. Traditional methods (ichthyoplankton
samples, hand sampling), photography and video recording were used. In the revision of species richness
scientific literature and the recent original evidence were used. The taxocene of fishes included 64 species,
46 genera, 36 families, 14 orders; the taxocene of decapods — 14 species, 13 genera, 12 families, 1 order
(Decapoda). Naturalization of 3 alien mediterranean species was confirmed.

Keywords: species composition, ichthyofauna, decapods, the Black Sea, Abrau Peninsula, taxonomic

structure, alien species
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JaTbHEBOCTOUHBIH TOCYAApCTBEHHBIN MOpcko# 3anoBenHuk [JBO PAH (ABI'M3) sBnsercs cambiM Oora-
TBIM I10 Pa3HOOOPA3HUI0 HACEIEHHUs paliOHOM Mopel Poccuu, HO CBEICHUI O IIPOCTPAaHCTBEHHO-BPEMEHHOM
M3MEHYMBOCTH 300IUIAHKTOHA B €r0 aKBaTOPHUU YPE3BBIYANHO MaJo, a MOC/eIHNe HAOMOeHUsT TIPOBO/IHU-
nmick 6onee 20 et Ha3aj. B naHHO# paboTe MpuBeieHb! pe3yIbTaThl COBPEMEHHOTO UCCIIEIOBAHN S BUIOBOTO
COCTaBa, IJIOTHOCTH TOMYJIAIMIA U paciipeie/IieHus] BECJIOHOTUX PAKOOOPA3HBIX — OCHOBHBIX MPEICTABUTE-
Jne#t 3oortaHkToHa B IBI'M3. PabGota ocHOBaHa Ha cOOpax IUIAHKTOHA, KOTOPBIE BHIIOIHSUIUCH €KEMECSTIHO
Ha 10 craniusx B akBatopuu JIBI'M3 B nipeaesnax 50-meTpoBoii n300athi B utoHe — ceHTs10pe 2012 1. B 10T
CE30H B 3aIOBE/IHUKE OTMevaeTcsl HanOobIlast K3MEHUYMBOCTh TeMIepaTypbl Boapl. OOHapyxeH 21 BUI KO-
nieriont u3 AByX oTpsinoB (Calanoida — 17 Bunos u Cyclopoida — 4 Buna). Hanbonbiree BugoBoe 60raTtcTBO
OoTMedeHO A5l pofioB Acartia u Oithona (o 4 Bupa). [peodnamganu mopckue Buabl — 80 % oOriero ymncia
BUJIOB B MTpo0ax, a Mo OTHOIIEHUIO K OuoTorty — Heputndeckue (58 %). [llupokodopeasbHbIe BUABI COCTaB-
a5 55 % o01ero uncna, Tporueckre u cyotponnyeckue — 45. Hanboutbiiee KoMM4ecTBO BUIOB KOTIETION
(16) orMeueHo B HiOHe, HauMeHblIIIee (5) — B ceHTs0pe. B uione — wuiosie nomunuposanu Oithona similis v
Pseudocalanus newmani, B aBrycre — Paracalanus parvus, Oithona brevicornis n Oithona similis, B CeHTsIO-
pe — Paracalanus parvus v Oithona brevicornis. C Ui0Hs 110 CEHTSOPH IPOUCXOAMIO IIOCTEIIEHHOE CHIKEHUE
0OMITHS U Pa3HOOOpa3Ms KOTIEMNO I BO BCeX paiioHax 3arnoBefHrKa. CpeqHss MJIOTHOCTD MOIYJISIVIA KOTISTION
OblJIa MAKCUMAJILHOM B MIOHE, B TIEPHO]T Pa3BUTHUSI XOJIOAHOBOAHBIX BUIOB Oithona similis, Pseudocalanus
newmani, Acartia hudsonica v Eurytemora pacifica, a MUHUMaJIbHOW — B ceHTs10pe. HanbobIme KoHIIeH-
TpalKy KOMeNo/l OTMEUeHBI B UIOHE B 3alaJHOM parioHe 3amoBedgHuka B 3ail. [locketa (IlockeTckuit peiin)
HaJl ropu30HTOM ITyOuHbI He 6ojiee 10 M. Tlo pe3ysibTaTaM KJIAaCTEpHOIrO aHaIM3a CTAHLIMI HAa aKBATOPUM
JBI'M3 Ha ocHOBe ko3 duItnerTa BUI0BOro cxoacTea bpast — Képruca Ha ypoBHe cxozacTa 60 % BbIzeTe-
HbI TPY KOMILJIEKCA [UITAHKTOHHBIX KOIENOI, BUAOBOU COCTAB KOTOPBIX (POPMUPYETCs IO BIUSHUEM pa3iIny-
HBIX BOJHBIX Macc. HanbosbImee BUIOBOE OOraTCTBO M INIOTHOCTD KOTIEIOI OTMEYEHBI B KOMIUTIEKCaX 3ara/l-
HOTO ¥ BOCTOUHOTO PailOHOB 3aloBeIHUKA. B MEIKOBOIHOM KOMILIEKCE 3aMaJHOro pailoHa BHICOKAsI IIOT-
HOCTh BUJIOB COJIOHOBATOBOJHBIX POAOB Acartia, Eurytemora, Centropages, Tortanus w Pseudodiaptomus
CBUJETEJILCTBYET O MPUCYTCTBUM TaM SCTyapHBIX U NpUOpekHbIX Boja. Hamuuue Tpornuyeckux u cyOTpo-
YecKux BUIOB Korenof (O. nana, Mesocalanus tenuicornis, Pseudodiatomus inopinus) TonTBepXIaeT BO3-
MOJKHOCTb IPOHUKHOBEHHMSI B 3allaIHbIA PaioH TEMJIbIX Boa U3 oOaact Bocrouno-Kopetickoro teuenus. B
[TyOOKOBOJJHOM KOMILJIEKCE BOCTOUHOTO paliloHa COBMECTHOE MPUCYTCTBHE JIETOM XOJIOAHOBOJHBIX M TEll-
JIOBOJHBIX BUJIOB KOTETIOJ] YKa3bIBaeT Ha BHIPAKEHHYIO CTPATU(PUKAIINIO BOAHOW TOJIIIM, I1e HAa IyOuHe
BJIMSIHYAE OKa3bIBaJia XOJIO/IHAS ITyOMHHAsI BOJIHAsI Macca u3 SIMOHCKOro Mopsi, a B BEpXHeM ciioe — e€ 60-
Jiee TETUIas MOBEPXHOCTHAS MOAUDUKAIS. B KOMILIEKce 10)KHOTO paiioHa 3alOBEIHMKA, Te JOMUHUPOBAIU
MAHTAJIACCHBIE U HEPUTUYECKHUE BUIbI, OTMEUYEHBI MUHUMAJIbHbIE [TOKA3aTe)Id BUIOBOTO OOraTCTBa M IJIOTHO-
ctu Korenof. OOuJve JIETOM B 9TOM KOMITIEKCE XOIOTHOBOAHBIX O. similis v P. newmani CBUIETEbCTBYET
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O NOCTYIVICHHUHU XOJIOAHBIX BOI B l'[pI/IIIOHHHﬁ CHOﬁ, a IoKa3aTeJii YUCJICHHOCTHU KOIICIIO MOT'YT XapaKTCpu-
30BaTh CTCIEHDb BIIMAHUSA XOJIOAHBIX BOJ HA I0J)KHYIO YaCTh AKBATOPUU 3aIIOBECAHUKA. OcobeHHOCTH pactpe-
ACJICHHU A KOIIEINOd, X CTaOMILHO HU3KHE ITOKA3ATENIN OOMIIUS U pa3H006pa3I/15{ B HCCHGZ[OBaHHOfI AKBATOpUU
K I0ry ot HBF M3 MOryT OBITh BHI3BAHEI OIPECHAIOIINM B03HCﬁCTBHCM PE€YHBIX BOJ 1 BOBMOKHBIM HEIraTHUB-
HBIM BJIMAHUEM 3arpA3HAIONINX BEIIECTB. BH[LOBOﬁ COCTaB U KOJIMYECTBEHHBIC XAPAKTEPUCTUKUN KOIICTIO]
BO3MOXHO MCIIOJIb30BATh IJId OHEHKH 3KOJIOT'MYECKOIro COCTOAAHNUA AKBATOPHUK MOPCKOTO 3allOBEAHUKA.

KiiroueBrble c1oBa: KONenopl, BUIOBOU COCTaB, MJIOTHOCTb NOMYJIALNHA, pacnpesaeneHye, JlaabHeBoCToY-
HbIl Mopcko# 3anoBegHuk IBO PAH, SnoHckoe mope

JlanbHEBOCTOUHBIN TOCY/IapCTBEHHbIA MOPCKOM 3a-
nopeguuk JBO PAH (ABI'M3) HaxomuTcst B I0TO-
3anagHou vactu 3ai. [lerpa Benmkoro B AnoHckom
Mope. DToT HebobIol ydactok HOskHoro IIpumo-
pbsl ABJISIETCS caMOU OOraToi Mo pa3sHOOOpPa3MI0 Ha-
CeJICHUs] aKBaTOPUEN U3 BCEX MOPCKUX TEPPUTOPUI
Poccun. MHOkecTBO BUIOB phIO, BOJIOpOCIIel, Oecro-
3BOHOYHBIX, IITUL U MJIEKONUTAIOIIMX CKOHLIEHTPHU-
POBaHO Ha HEOOJIBIIION TEPPUTOPUH 3AMTOBEJHBIX OCT-
POBOB U TOOEpEKbs C YHUKAILHBIMA OCOOCHHOCTSI-
MU T'€0JIOTUYECKOW CTPYKTYPbl M TMPOJIOTHUECKOrO
pexuMa, 9To 00yCIIaBIIMBAET BHICOKYIO aKTYaJIbHOCTh
M3y4YEeHUs] ITOrO paiioHa. B JeTHU ce30H (MIob
— CeHTsA0pb) BOCTOYHAsA TTyOOKOBOJHAsI YacTh aK-
BaTOpPHUHU 3allOBEJHUKA MOJBEPAKEHA 3HAUYMTEILHOMY
BJIMSHMIO X0J10HOTO [IpuMopckoro Teyenus. 3anaj-
HBIIl MEJIKOBOJHbII YUACTOK 3arlOBEeIHUKA OTINYAEeT-
Cs JJIMTEJIbHBIM JIETHUM PAaCIPECHEHUEM, OXBAThIBA-
IOILIMM BCE TOPU30HTHI, U OTCYTCTBUEM PE3KHUX Mepe-
NajIoB TeMIlepaTyp Mex/1y MOBEPXHOCTHBIMU U MpPU-
JOHHBIMHU CJIOSIMU BOJIbI, & IOKHBI — BTOPKEHU-
eM ctpyil Boctouno-Kopeiickoro TeueHusi ¢ TEMIbI-
MU TpONUYEeCKUMH Bojamu. Hambosbiast n3MeHIH-
BOCTb TM/IPOJIOTUYECKUX NAPAMETPOB B MOPCKOM 3a-
MOBEJJHUKE XapaKTepHa JJIs JIeTHEro ce30Ha: HabJIo-
AA0TCA pe3Kas TeMnepaTypHas crpatuuKanys BoI-
HOW TOJIIM BCJIEICTBUE MPOrpeBa (OCOOCHHO BEIH-
KM I'PaJUEHThl B MIOHE — aBryCTe), JIETHUM MHHU-
MYyM COJIEHOCTH IPU BbIMAJEHUN OOJIBIIIOTO KOJIMYe-
CTBa OCAJKOB (B aBrycTe) U MHTEHCUBHOE OXJIaxkKe-
HUE BOJIbI C KOHIIA aBrycra [6].

HccnenoBanusi TPOIUIBIX JIET BBISIBUIA CJIOXK-
HOCTb CTPYKTYPBI ¥ IUHAMMKH IIENb(OBBIX BOJ 3aJI.
[Merpa Bemukoro [8], pasHooOpa3ue myTel mocTyruie-
HUsl BOJl U3 TEIUIOrO ceKTopa SAMOHCKOro Mopsi B XO-
JoHbIH [15], a Takke MHOTOIUIAHOBOCTh I'MIPOJUHA-
MHYECKHX MPOLIECCOB B paillOHE MOPCKOTO 3aroBe[l-
HUKa [5].

CBeneHnii 0 KOJJMYECTBEHHOM PACIpelIeIeHuu U
XapaKTepUCTUKAX CE30HHOTO OOMIMS 300IJIAHKTOHA

1uis1 pailoHo [IBI'M3 B tutepatype nMeeTcs Ype3Bbl-
yaiHo maiio [2—4, 6, 11, 12]. B ocHOBHOM 3TO pado-
ThI, TOCBANIEHHBIE U3YYEHUIO 300IIaHKTOHA 3aJ1. [1o-
cheTa (3amagHblil paioH 3all0BE/IHMKA) — aKBATOPUU
CO CBOEOOPA3HBIM TMIPOJIOTUIECKUM PEKUMOM, TJIe
yCJIOBUSI OOWTAHUS TMIPOOUOHTOB M3MEHSIIOTCS OT
CyOTpPONTMYECKUX (JIETOM) O apKTHYECKUX (3MMOM)
[13]. Paiion uccienoBanuii B To Bpemsi ObUT OrpaHu-
YeH IJIaBHBIM 00pa30M MEJKOBOJHON HEPUTUUYECKON
30HOH B TEIJIOE BpeMsl rOfa, a UX LM OTBEYaJIU 3a-
Jadam MPUKJIATHON PhIOOXO3SICTBEHHON HAYKH.

B cepenune 90-x roJoB MpoIUIOro CTOJIETHS OCO-
060e BHMMaHUE YAEJSIOCh U3YUYEHUIO JIETHEro 300-
IJIAHKTOHA I0KHOTO YYacTKa 3aloBeJHUKA B Mpejie-
nax 20-MeTpoBON M300aThl, TJie CKa3bIBACTCS BIIMS-
Hue p. TymanHas. B To Bpems Ha p. TymaHHas nnpaBu-
teabcTBO KHP miiaHMpoBano Havyath CTPOUTEILCTBO
OOJIBIIIONO TPAHCHOPTHOTO MOPTa, 4YTO, OE3YCJIOBHO,
MOBJUSIO OBl HA 9KOJIOTUYECKYIO CUTYalMIO B paio-
Hax [IBI'M3, npuseraiomnumx K yCcTbio 3TOM peku [5].

Takum 06pa3oMm, pe3ysIbTaThl UCCIeIOBAHUMA 300-
iankroHa [IBI'M3 6asupyoTcss Ha MaioMm (akTu-
YECKOM MaTepHajie, HeJOCTATOYHOM J1JIsl BBISIBJICHUS
KaKHUX-JIMOO 3aKOHOMEPHOCTEH, cOOpaHHOM C 0OJIb-
IIIMM OTPBIBOM BO BPEMEHH, a TAaKKe B CPOKH, HECOTIO-
CTaBUMBIE IS aHAJIM3a ¥ MAJIOTIPUTOTHBIE 11T 0000-
meHnii. HakornieHHbIe KoIMYecTBeHHbIE JaHHBIC Cle-
JyeT pacCMaTpUBaTh KaK MEPBUYHYI0 MH(OPMAIIHIO,
OTPa’KAIOIIYI0 €CTeCTBEHHbIE COOBITUSI B TUIAHKTOH-
HBIX COOOIIIECTBAX B MPOIILIOM BEKe.

Llens HacTosIeld padOTHl — UCCEIOBAHUE CO-
BPEMEHHOTO BMJIOBOTO COCTaBa, IUIOTHOCTH IIOMY-
JAUUA W pacrpeieleHUs] BECJOHOIMX pakooOpas-
HBIX KaK OCHOBHBIX MpEACTaBUTEJNIE 300IIAaHKTOHA
B JlaJIbHEBOCTOUHOM MOPCKOM 3arOBEeIHUKE B Mpejie-
nax 50-mMeTpoBoii U300aTHI.

MATEPHAJI 1 METO/IbI

B pa60Te HCIIOJIb30BAHbI C60pH IIJIAHKTOHA, KO-
TOPBIC BBIITOJIHAJIMUCh CKEMECAYHO Ha 10 CTaHLIMAX

Mopckoii 6uonorndeckuii xxypHai 2017 Tom 2 Ne 1
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Puc. 1. KapTa—cxeMa BBITIOJTHCHHBIX TTIAHKTOHHBIX CTaHHI/Iﬁ B JIEUII)HCBOCTO‘IHOM rocy-

JAapCTBEHHOM MOPCKOM 3aIllOBEHUKE

Fig. 1. Plankton sampling stations (numbered circles) in the Far Eastern Marine Reserve

B akBatopuu [IB'M3 B uione — cenrtsi6ope 2012 r.
(puc. 1). B 10:xxHOM paiioHe oOsaBnuBanu cioi 0—
20, MakCMMaJIbHO A0 Topu3oHTa rayOuHsl 30 M, B
sanagaom — 0-10, 0-20, MakcuMaJbHO 10 25 M, B
BOCTOYHOM — 0-27, makcuMasibHO 110 43 M. Opyau-
€M JIoBa Ciyxkuia Oosbinas ceth xeau (nquamerp
BXOJ/IHOTO OTBEPCTUS. — 38 cM, (PUJIBTPYIOIIEE CUTO
¢ siueeir 168 Mmxkm). OHOBpEMEHHO ¢ OTOOPOM MPOO
Ha KaX/I0W CTAaHIIMM U3MEPSUIM TemIepaTrypy BOJIbI
y nioBepxHOoCcTH (B cioe 0—0.5 M). Beero coopano u
obpadorano 40 MIaHKTOHHBIX MPo0. [Tpodsl pukcu-
poBay 4 %-HpIM (popManHOM. KosimyecTBeHHBIN
MOJCYET MPOBOAWIA B COOTBETCTBMM CO CTaHIapT-
HBIMU THUAPOOUOJIOTUIECKUMH METOJUKAMU B Kame-
pe BoropoBa ¢ ucnosnp3oBanuem 6uHOKYIsipa MBC-
10 [9]. AHamu3 cxo[CTBA — pa3anyusl TAKCOHOMUYE-
CKOTO COCTaBa KOTIEMOJ M0 CTAHILMUSM MPOBOJIMIN C
MOMOIIIBI0 KJIACTEPHOTO aHAIN3a Ha OCHOBE KO3 u-
uueHTa cxoactsa bpas — Képruca B nmporpamme Past
[18].

PE3VIJIBTATBI 1 OBCYKJIEHUE

BugoBoii coctaB M IUIOTHOCTH MOMYJISIIHIT
BECJOHOTHX pakooOpa3HbiX. B miankToHe [laib-
HEBOCTOYHOT'O rOCYJaPCTBEHHOTO MOPCKOT'0 3aI0BE/1-
HHMKa OOHapyskeH 21 BH]] BECTIOHOTUX paKOOOPa3HBIX,
oTHOocsAUWMXcA K 12 popam, 9 cemencTBam U ABYM OT-
psanam (Calanoida — 17 Bugos u Cyclopoida — 4 Bu-
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na) (tabm. 1). HaubGosbiliee TaKCOHOMHUYECKOE pa3-
HOOOpa3ue OTMEUYeHO MAJisl TpecTaBUTeNell POIOB
Acartia v Oithona (1o 4 BUAa), OCTaJbHbIE POJbI HA-
cuuthiBIM He Oonee 2 BuaoB. Cpeau oOHapykeH-
HBIX KOTleroj1 ipeodiagan Mopckue Bupl (80 %), a
10 OTHOIIEHHIO K OuoTOIy — Heputhueckue (58 %).
BuyioBasi cTpyKTypa KOMemno, u3MeHsIach B TeYeHUe
UIOHS — CEHTSOps, HO IJIaBHAasl POJib HEM3MEHHO
NpUHA/IJIekKaNa MIMPOKOOOpeaTbHBIM BUIAM, Ha JIO-
JII0 KOTOPBIX MPUXOAUIOCHh 55 % 00Iero yucia Bu-
noB. TerIoBoHbIE BUBI — TPOIMYECKHE U CYOTPO-
MYeCKUE — cocTaBIsn 45 % ooOmiero yucia. B 1e-
JIOM TIOJOOHBIE COOTHOIICHMSI TaKCOIIEHa KOIeIojl
u3ydyeHHoro paitona [IBI'M3 cootBeTcTBYIOT OHO-
reorpapuueckoil CTpyKType (payHbl 300IUIAHKTOHA
10ro-3anagHoi yactu 3ai. [lerpa Bemmkoro B jetHe-
OCEHHMII TIepUO]] U TTOATBEPKJAIOT MPEICTABICHUE O
MPUHA/IJICKHOCTU 9TON aKBATOPUU K paliOHy CMellle-
HUS TPOIMYECKOU U apKTO-O0peanbHOu reorpaduye-
CKHUX 30H [2].

B JIBI'M3 nHanOosnpliiee KOJIMYECTBO BHUIOB KO-
rreno (16) oTMedeHo B MIOHE, a HaMMeHbIee (5) —
B ceHTs10pe. Konenoaw! Oithona similis oOHapyKeHbI
BO BCEX y4YacCTKax akBaTopuu 3amnoBenHuKa. OveHb
yacto BcTpevamuch O. brevicornis N HayIJIMyChl KO-
neron (6osee yveM B 90 % mpod). B 40 % wu 60-
Jee mpoO HaimeHbl eme 2 Buga— Pseudocalanus
newmani n Neocalanus plumchrus. [JoMmuaupoBain
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Ta6uuma 1. BusioBoii cocTaB 1 BCTpeyaeMOCTh BECJIOHOTMX PakooOpa3HbiX B [lajlbHEBOCTOUHOM TOCyaap-

CTBEHHOM MOPCKOM 3aIl0OBEJHUKE B UIOHE — CeHTH6pe

Table 1. Species composition and occurrence of copepods in the Far Eastern Marine Reserve (June —

September)

Bun

[IpucyrcTBre Buaa B pailoHax

I0KHBIA | 3aItagHbIi ‘ BOCTOYHBIN

Acartia hudsonica Pinhey, 1926

A. tumida Willey, 1920

A. omorii Bradford, 1976

A. pacifica Steuer, 1915

Centropages tenuiremis Thompson et Scott, 1903
Eurytemora pacifica Sato, 1913
Mesocalanus tenuicornis (Dana, 1849)
Metridia pacifica Brodsky, 1950
Microcalanus pygmaeus (Sars, 1900)
Neocalanus plumchrus Marukawa, 1921
Oithona similis Claus, 1866

O. atlantica Farran, 1908

O. nana Giesbrecht, 1892

O. brevicornis Giesbrecht, 1891
Paracalanus parvus (Claus, 1863)
Pseudocalanus minutus (Kroyer, 1845)

P. newmani Frost, 1989

Pseudodiatomus inopinus Burckhardt, 1913
P. marinus Sato, 1913

Tortanus derjugini Smirnov, 1935

T. discaudatus (Thompson et Scott, 1897)

+ + +
- - +
- + +
- + +
+ + +
—_ + —
- - +
—_ + —_
- - +
+ + +
+ + +
- + +
—_ + —_
+ + +
+ + +
- + +
+ + +
—_ + —_
— + —
+ —_ -
- + +

konerionpl O. similis (B 34 % npod) u P. newmani
(B 20 %), a cyonomuHantamu Obutu Paracalanus
parvus (B 12 %), O. brevicornis (9 %) n Acartia
hudsonica (B 9 %). [1o1s1 HAyTIJIMYCOB KOIEMNO[ U CO-
JIOHOBATOBOJIHOTO BUaa Eurytemora pacifica B npo-
0ax He mpeBbImaTa B cymme 7 %. B mepuwon Ha-
IIero MCCJIeOBaHUSI B MOPCKOM 3allOBEIHUKE OTMe-
YeH TOJIbKO OJIH MUK IJIOTHOCTU MOMYJISIIUNA KOTie-
nog— B uioHe (2095943007 s3k3.-Mm~3). OcHOBHas
MPUYMHA TAKOW BBICOKOU IUIOTHOCTU — Pa3BUTHE XO-
JI0IHOBOAHBIX BUAOB O. similis (32 % o01en YnuciieH-
Hoctn), P. newmani (22 %), A. hudsonica (19 %)
u E. pacifica (11 %), a Takxke BBICOKasl YMCJICH-
HOCTh HAYIUTMATBHBIX CTaJUil BCJIEJACTBHE MacCOBO-
IO pa3MHOKEHUs YKa3aHHBIX BUJIOB PAaKOOOPA3HBIX B
JaHHBIA Tieprofl. B MIoHe Takke BCTpEYeHb Ipyrue
XOJIOAHOBO/IHbIE BBl — HepuTHueckue E. pacifica,
Acartia tumida, A. hudsonica, O. similis, Microcalanus
pygmaeus, Tortanus discaudatus, naHTajJacCHble U

okeannueckue N. plumchrus, Pseudocalanus minutus,
Ps. newmani, Metridia pacifica. TennoBoaHbie BU-
Il konienon — P. parvus, Acartia omorii, A. pacifica,
O. brevicornis — oOHapyKeHbl €JUHUYHO TOJBKO B
noJy3akpeIThix paiioHax (Iloceetckuii peiin (ct. 4),
0. Peiin IMamnamgsr (ct. 5) m y m. [lerepa (ct. 6)). B
HI0JIe OTMEUEHO COKpAIleHHEe KOJIMYECTBA XOJOTHO-
BOJIHBIX BU/IOB KOTIETIO[], B TO K€ BpeMsl KOJIMUECTBO
TEIMJIOBOJHBIX HAXOUJIOCH eIIE Ha JJOBOJIbHO HU3KOM
ypoBHe (Mmenee 5 %). Ilo-npexxHemMy JOMUHUPOBA-
JIA JBa XOJOJHOBOJHLIX Bujga — O. similis (54 %) n
P. newmani (29 %). B aBrycre B IJIaHKTOHE 3a110Be/I-
HHKA 3aPEerrCTPUPOBAH POCT YUCIEHHOCTU CYOTPOITH-
YECKHX U TPONIMYECKUX BUOB — P. parvus, A. omorii,
A. pacifica, O. brevicornis, Centropages tenuiremis,
Pseudodiaptomus marinus, Pseudodiaptomus inopinus
u Tortanus derjugini. [JoMUHUPYIOIIUMHA BUJIAMU CTa-
Ju TeroBoanble P. parvus (38 %) u O. brevicornis
(33 %), a Takxe xonomHoBogHasa O. similis (21 %).

Mopckoii 6uonorndeckuii xxypHai 2017 Tom 2 Ne 1
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Ha Gosiee niryOOKMX yJacTKax aKBaTOPHUH MOPCKOTO
3anoBegHMKa (cT. 6 U 10) BCTpeyeHbl OKEaHUYECKUE
BU/Ibl — XOJIOMHOBOAHBIN N. plumchrus v TenjaoBOJ-
HBII Mesocalanus tenuicornis. B ceHTsi0pe oTMeueH
MUHUMYM BHJOBOTO OOTaTCTBA U YUCIIEHHOCTU KOTIe-
MOJT Ha BCEH aKBATOPUM MOPCKOTO 3amoBeqHUKa. B
3TO BpeMs1 JOMUHUPOBAJIM [Ba TEIJIOBO/IHBIX BUIA —
P. parvus (57 %) v O. brevicornis (35 %).

C mioH# MO CeHTSAOph OTMEYEHO CHUXeHue B 2—4
pasza cpeiHel TUIOTHOCTH MOMYJISIMI KONero/ B MOp-
CKOM 3aroBeJHHUKE. DTO MOKET ObITh CBSI3aHO KaK C
€CTECTBEHHOW CMEPTHOCTBIO OPIraHU3MOB U CHUKEHU-
€M MHTEHCUBHOCTU Pa3MHOXKEHHUS, CyJs MO yMEHb-
HIEHUIO KOJIMYECTBA HAYIUIMAJIbHBIX CTa Ui KOIENO/,
TaK U C BblefJaHueM. VI3BeCTHO, UTO MOTpeOUTE MU
HEXUIITHOTO 300TUIAHKTOHA SIBJISIIOTCSI HE TOJBKO PhI-
ObI ¥ VX JIMYMHKH, HO ¥ XUIIHBIA 300IIJIAHKTOH, YKC-
JIEHHOCTh KOTOPOTO B aBryCTe — CEHTSIOpe B BOJax
3ai1. [lerpa Benmkoro yBennuuBaercsi B HECKOJIBKO
pas [7, 10]. Kpome Toro, CHuk€eHue I0THOCTH KOIe-
TO/1 B JIETHUM TIEPUO/I CBSI3aHO C PA3BUTHEM U PACITPO-
CTpaHEHWEM JIPYyrux Ipynn 300IIaHKTOHa. [1Jis 3TO0-
ro nepuojaa y 6eperos [IpumMopbsi XapakTepHO Mac-
COBOE pa3BUTHE OOJIBIIIMHCTBA BUIOB TOHHBIX Oecro-
3BOHOYHBIX, MeJarn4eckue JUUMHKU KOTOPBIX Urpa-
I0T CYIIECTBEHHYIO POJib B IIJIAHKTOHE, a ISl KOHIIA
JieTa TUITUYHO BBICOKOE OOWMJIME JTMYMHOK IBYCTBOP-
YaThIX U OPIOXOHOTHX MOJUTIOCKOB, UIJIOKOXHX, TIO-
JIMXET ¥ uppunenui. BecbMa MHOrOUMCIIEHHBI B JIET-
HUU CE30H KJIJOLEPhl, AlMEHIMKYJISIPUA U IIETUHKO-
JeocTHEIE [7].

PesynbTaThl KJIaCTEpHOTO aHAJIN3a CTAHIIMNA Ha OC-
HOBE KO3(ppuimeHTa BUIOBOro cxoactBa bpas —
Képtuca nokazanu, 4To BCE MOJAMHOKECTBO CTAHLIMI
Ha ypoBHe cxojacTtBa 60 % paszbuBaercsi Ha 3 moj-
MHO’KECTBA, KOTOPbIE MbI ONPEIEIINIIN KaK MIAHKTOH-
HBle KOMILIeKCH (A—B) (puc. 2). Takum o0pa3om, BbI-
JeJICHHbIE KOMITIEKCHI TIPEACTABIISIOT COOOM TPYITITBI
BUJIOB, KOJIMYECTBEHHBIE OTHOIIEHU S MEXTy KOTOPbI-
MU COXPAHSIIOTCSI Ha OIPe/IeJIEHHON TEPPUTOPUH.

B komriekce (A) 10KHOTO paiioHa 3aroBeJIHU-
Ka (cr. 1-3) B uIOHE cpeAHAd IUIOTHOCTh IOIY-
JISIWIA Korenoy coctapistia 1523744507 sk3.-m~3
(tabn. 2). B sto Bpems npeodnaganmu O. similis 1
P. newmani. Menbiiee 3HaueHre uMeau A. hudsonica
Y HAyIUIMYChl KOTENo/A. B HEOOBIIOM KOJIMYecTBe
(menee 1 %) ormeuensl N. plumchrus (ct. 1, 2) n
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O. brevicornis (ct. 2, 3) (puc. 3). B utone ¢ nporpe-
BOM BO/Jl TOMUHUPYIOIIUM BUAoM Obuia O. similis. J[lo-
Jist TeTIoBOHBIX O. brevicornis v P. parvus HECKOJIb-
KO YBEJIMYWIACh. EMUHUYHO BCTpEUYaIUCh XOJOAHO-
BojiHbie N. plumchrus v P. newmani. CpenHsisi IJI0T-
HOCTb KOIIETIO/I YMEHBIIWIACh, a4 KOJAYECTBO BUIOB
HE MpeBbIIaio 5. B aBrycre npu MakCuMaibHOM IIPO-
rpese Bo (21 °C) ¢payHa BECIOHOTHX PaKOOOpa3HbIX
npuoOpeTaeT OoJsiee TEIJIOBOJHBINA XapaKTep, YeM B
utofe. JJomunupytor konenoapt P. parvus, O. similis
u O. brevicornis (puc. 3). 3Ha4ueHus cpeHeN TIOTHO-
CTH Komenoy OblId MUHUMaJIbHBIMU (Ta01. 2). B cen-
TAOpe MpU CHUKEHUM TeMIIepaTypbl BOJbI HAUOOIb-
11asi YUCJAEHHOCTb OTMeYeHa Jis P. parvus, MEHbIIIYE
3Ha4YeHUs 3apeructpupoBanbl A O. brevicornis n
O. similis (puc. 3). B cenrsiope 1995 r. xorenompl
O. similis v P. parvus 6bim foMuHupytonmmvu (33 u
21 % coOTBETCTBEHHO) BUAaMM (payHbl KOMETIO/, H0K-
HOW YacTH aKBAaTOPUU 3aloBeAHMKa [6], Torga Kak B
ceHTs10pe 2012 r. OCHOBY YMCJICHHOCTU COCTABJISLTU
TOJIBKO ocodu P. parvus (58 %). O6wmiue 1etoM B
IUIaHKTOHE Koreron O. similis 1 P. newmani cBune-
TEJIbCTBOBAJIO O MIOCTYIUIEHUU XOJIOJHBIX BOJ B IIPU-
JIOHHBIH CJIOH, a OKa3aTes N UX IIOTHOCTH OTpaKayiv
CTeTeHb BJIMSIHUS ITUX BOJ] HA I03KHYIO YaCTh aKBaTO-
pUM 3aMIOBETHUKA.

B xommiekce (b) BoctouHoro paiiona [IBI'M3
(ct. 6, 8-10) B uIOHE CpeHsAS IUIOTHOCTb MOIYJIsI-
LK KoIeno/, ObUTa OTHOCHUTEJILHO BBEICOKOH (Ta0II. 2).
HaubGonbimme KoHueHTpauuu Komenop (cBeie 24
TBIC. 9K3.-M ) OTMEU€EHBI B IPUOPEKHOI 30HE (CT. 8
u 9) npu temneparype Boabl 9 °C Hajg ropusoH-
TOM rIyOuHbI He Oonee 27 M. [peobnaganu xonon-
HOBO/IHbIE P. newmani, O. similis v N. plumchrus
(puc. 3). ILIOTHOCTb XOJIOJHOBOAHBIX BUJOB POIOB
Neocalanus (10 1700 3x3.-Mm~3) u Pseudocalanus (10
13000 3k3.-M~%) Ha BOCTOUHOM y4YacTKe Oblia 60JIb-
IIel, YeM B IPYTHMX paloHax 3aroBeIHUKa. B HeOO0Ib-
II0M KoJuecTBe (MeHee 3 %) OTMEUEHbI Jpyrue XO-
JIOMHOBOJHBIE BUALI — P. minutus, A. tumida, Oithona
atlantica, M. pygmaeus, OTCyTCTBYIOIIIME B 10)KHOM U
3armajgHoOM pailioHax 3armoBeIHuKa. TeroBoHbIEe BU-
JIbl HE 3aperrucTpupoBaHbl. B Hiojie pu noBblIEeHUN
TEMIEpaTypsl BOJbl CpPEIHSsA IUIOTHOCTb KOIEIO/
yMEeHbIIWIAch B Ba paza (Tadm. 2). Ilo-npexHemy
JOMUHHPYIOIUME ObLTH XOJIOMHOBOIHBIE O. similis
u P. newmani (puc. 3). B IUIaHKTOHE MOSIBUJIUCH
¥ OBUIM €TUHWYHO OTMEYEHBI TETUIOBOIHbIE BHIBI —
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Puc. 2. JlenaporpaMma cX0ACTBa MeXIy CTAaHLUAMMU B [lajlbHEBOCTOUHOM rOCyJapCTBEHHOM MOPCKOM 3aIloBe]-

HuKke (1o koaddpurmerty cxoactBa bpast — Képtuca, MeTos rpymmoBoii cpeqHe CBA3M)

Fig. 2. Dendrogram of similarity between stations in the Far Eastern Marine Reserve (group-average linking of

Bray — Curtis similarity)

Tadamua 2. XapakTepucTUKa paifOHOB U KOJMYECTBEHHBIE MTOKA3aTEIN BECIOHOTUX PakooOpasHbIx daib-
HEBOCTOYHOI'O T'OCYIapCTBEHHOI'O MOPCKOI'O 3alI0BEHUKA

Table 2. Characteristics of the area and quantity of copepods in the Far Eastern Marine Reserve

Temmneparypa Cpenusist Kosn-Bo
Paiion, rimyOuHa o6yoBa, M | Mecsiq TTOBEPXHOCTH IJIOTHOCTb, BHJIOB
Boapl, T, °C 9K3.-M 3 KOIernoI,
IOxubIH, 18-30 M 171000318 10 1523744507 5
HIOJIb 16 11905+1701 5
aBryCT 21 307541398 5
CEHTSIOpb 19 323741402 3
Bamagneii, 10-25 m HUIOHD 12 24504+5684 14
HIOJTb 18 1154743501 8
aBrycT 22 756643139 8
CeHTSI0Pb 20 4068+2588 4
Bocrounsiii, 27-43 m 15100)318 9 21956+5112 10
HIOJTb 15 1362613761 9
aBryCT 20 450311986 6
CEHTSIOpb 19 427341801 3

P. parvus, A. omorii, T. discaudatus v O. brevicornis.
B aBrycre B mepuoj MakCMMabHOTO MPOTrpeBa BOJ
CaMBbIMU MHOTOUYUCJICHHBIMH ObLIT! TETIJIOBOAHBIA BH/T
P. parvus u xonognoBoHbii O. similis (o 44 %), To-
raa Kak nois O. brevicornis v IpyTux TETUIOBOJHBIX
BUJIOB He npeBbiana 5 %. CoBMECTHOE PUCYTCTBUE

B IUIAHKTOHE KaK XOJIOJIHOBOJHBIX, TaK M TEIUIOBOJI-
HBIX BHUJIOB KOIIEIOJ] B aBI'yCTE YKa3bIBAJIO Ha BbIPA-
JKEHHYIO CTpaTu(UKalKIO BOAHON TOJIIIY BOCTOYHOM
vyactu [IBI'M3, rae Ha riiyOuHe BIMsIHUE OKa3blBasla
XOJIOJJHASI TIyOWHHAsI AMTOHOMOPCKAsi BOJHAs Macca,
a B BepxHeM clioe —e€ Oosiee TEMIAasi MOBEPXHOCT-
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Hast Mojudukaysa. B ceHTsOpe mpy MOJTHOM OTCYT-
CTBUU XOJIOJHOBOJIHBIX BUJIOB OCHOBY UHCJIEHHOCTH
KOIIETo 1 COCTaBJIsUU TerioBoAHbie P. parvus (75 %)
u O. brevicornis (23 %) (puc. 3).

B kommekce (B) 3amagHoro paiiona IBI'M3
(ct. 4,51 7) B MOHE CPeIHAS IUIOTHOCTh MOMYJISILIMIA
Komenop Oblla MakcuMasibHOM (Tadin. 2). HauGosb-
e KOHLeHTpauuu (10 36 Thic. 9K3.-M %) OoTMeye-
HBI B TIOJTy3aKpBITOI akBaTopu (cT. 4 — [lockeTckuit
peiin) npu Temrieparype Bojbl 13 °C Haj TOpU30HTOM
rryounsl He 6osiee 10 M. [Tpeobagany coloHOBaTO-
BOJAHbIE Heputuueckue A. hudsonica wn E. pacifica
(puc. 3). Menblee 3Hauenne umenu O. similis v Ha-
yIUTMYChl Korerniof. B HeOombioM KoauuyecTse (Me-
Hee 1 %) ormedeHsl XoJl0qHOBOAHbBIE (N. plumchrus,
P. minutus, P. newmani) u teruioBoansie (P. parvus,
A. pacifica, A. omorii u O. brevicornis) BUlibl. X0JO/I-
HOBOJIHBIE BH[IbI BCTPEUAIUCh B OTKPBITHIX palfoHax
(ct. 6 1 7), TOrIa Kak TEIJIOBOJHbIE — B MOJTY3aKPhbl-
ThIX akBaTOpusIX (cT. 4 1 5). B uiosne npu NoBkIeHUN
TeMIepaTypbl BOABI CPEIHsIS TUIOTHOCTh KOIIETION
YMEHBIITIIACh B 1Ba pa3a (TadJ1. 2), a TOMUHUPYIOIIN-
mu Bugamu crainu O. similis u P. newmani. Konnen-
Tpalusi TEIJIOBOAHBIX BUAOB — P. parvus, A. pacifica,
A. omorii n O. brevicornis — HECKOJIbKO YBEJIUYU-
Jach. B aBrycre B mepuoji MakCMMaJIbHOTO MPOTrpe-
Ba BOJ CAMBIMM MHOTOYKCJIEHHBIMH OBLJIM TEIJIOBO/I-
Hele O. brevicornis u P. parvus (puc. 3). B 310 Bpe-
Ms B IUIAHKTOHE 3allaJHOM YacTH 3arloBeJIHHUKa 00-
HapyKeHbl TOJILKO TPOMMYECKUE U CYyOTPONMYECKUE
BUJBI Korieno/1. [IpucyTcTBre HEKOTOPBIX U3 HUX (Ha-
npumep, O. nana, M. tenuicornis, P. inopinus) ToBoO-
PUT O BO3MOKHOCTH MPOHUKHOBEHMSI CI0/1a TETUIBIX
BoJ ¢ Iora SImonckoro mops [13]. B centsaope npowuc-
XOIWJIO MOCTETIEHHOe CHUKeHUE OOWIHS U pa3HO00-
pasus korerno. JJoMruHupoBai TETJIOBOAHbBIE BUIBI
O. brevicornis u P. parvus (cMm. puc. 3). Haxoxaenue
1 JOMUHUPOBAHUE B UIOHE KOIIETO/] COJIOHOBATOBO/I-
HBIX HEpUTUUYECKUX polIoB Acartia u Eurytemora, no-
CTUTAIOLIMX MACCOBOI'O Pa3BUTHS B IPUYCThEBBIX Ya-
crsix Amypcekoro 3aiuBa [3, 10], ykaspiBaio Ha Bivs-
HUE B 3aMaJJHOM paliOHEe 3aMOBETHUKA SCTYapPHBIX BOJ
p- TymaHHas.

B nauasie 30-x ToJj0B MPOILIOrO CTOJIETUS BUJIO-
BOI1 coctaB korenog 3aji. Ilockera (3anagHblil paid-
on JIBI'M3) nacuuthiBasn 17 BUAOB, ¢ mpeobOiajaa-
HUEM TIpeACTaBUTENIel CyOTpOIMYECKON W TPOITH-
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yeckou ¢ayH (Labidocera pavo Giesbrecht, 1889,
L. japonica Mori, 1935, L. bipinnata Tanaka, 1936,
Epilabidocera amphitrites Davis, 1949 u Acartia
plumosa T. Scott, 1894) [3]. B konme 60-Xx roaor
MPOILJIOro Beka OoTMeYeHO 20 BUAOB KOIEMNO[, C
PYKOBOJISIIIIEN POJIbI0O B BECEHHEH TPYIIMPOBKE BU-
noB P. newmani n O. similis, B JeTHeU — Acartia
clausi Giesbrecht, 1889 (cymmapno A. hudsonica n
A. omorii), B oceHHeil — Q. brevicornis u P. marinus,
B 3umHell — Calanus glacialis Jaschnov, 1955. Yuc-
JIO BUJIOB CYOTPOITMYECKOH W TPOITUIECKOW MPUPO-
Jbl YMEHBIIWIOCh, UX BCTPEYAEMOCTb CTajla €IUHNY-
Hoii [12]. [Toka3zarenu MI0THOCTH KOTENO/ YBEINYH-
BAJIMCh C ampeJis, JOCTUrasi MaKCUMyMa B MIOHE, a 3a-
TeM CHMKAJIUCH JIO CEHTSAOPs, TPUUYEM B TIOTy3aKPhbl-
TBIX OyXTax OHM OBUTH 3HAYUTEJIHHO BHIIIE, YeM B OT-
KpbITOM Yyactu 3aJ1. [Tocketa [4]. Pe3ynbrarel Harero
MCClIeJOBaHMs MOKa3aau, 4to B 2012 r. B IJIaHKTOHE
3an. [lockera jeToMm mpeoOnIagam XOJIOTHOBOAHBIE
BUJIBI Kotienonn A. hudsonica, E. pacifica, O. similis n
P. newmani, a oceHbIo — TeruioBoaasie O. brevicornis
u P. parvus. OTMe4eHO, 4TO B JIaHHOM paiiOHe Ha-
XOAUTCS IPYNITUPOBKA Komerno 1, Oim3kas k «[locwet-
ckoi1 o bpoackomy, 1957», HO MMILIEHHAs XapaKTep-
HBIX JIJI51 TIOCJIEIHEN TPOIMYECKUX BUJIOB (IIPUIIIEIIb-
1eB). BO3MOXHO, MPOU30IILIO COKPAIICHUE apeasioB
TEIUIOIOOUBBIX BHJIOB, BRI3BAHHOE HACTYIHBIINM B
MOCJIeAHUE JECATUIIETUS TIoX0JIoaHueM B 3ai. Ilert-
pa Benuxkoro [14].

CrpykTypa (hayHbl BECJIOHOTHX PaKoOOpa3HBIX
MOPCKOT'0 3aI10BE/IHUKA B JIETHE-OCEHHUI IEPHOJL OT-
paxana BIMSHHE THIPOJIOTMIECKUX OCOOEHHOCTEH
MecTooOUTaHusl (TITyOMHBI BOJHOM TOJIIIIM, HATMYMS
MIPECHBIX CTOKOB, 3aKPBITOCTU aKBATOPWUHU, CTETIEHU
BOJIOOOMEHA C OTKPHITBIMU BojiaMu). Eciu B miaHk-
TOHE 10)KHOTO pafioHa 3aloBeHUKA JOMUHUPYIOIIH-
MU BUJIaMH ObUTY MTAHTAIACCHBIC Y HEPUTHUECKHE KO-
TIeTIO/Ibl, TO B 3aI1aJJHOM MEJIKOBOJJHOM paiioHe Mpeood-
Jajaiy TojbKo Heputudeckue. «Cyrybo Heputuue-
CKUH XapakTep» oTMeueH a4 3a1. [Tocbera (ITocbert-
ckuii peiin). B 3anagnom paiione IBI'M3 nabmona-
JICh PelyKIMsl HEKOTOPBIX TPOIMYECKUX JIEMEHTOB
(payHbI KONIETION1 M YBEIMYEHHUE YHCIIA BUIOB OOpealib-
HOTO MPOUCXOXAeHUsL. BOCTOUHBIN TTyOOKOBOAHBIN
paiioH 3aIroBEHUKA OTIIMYANICS OT JAPYrux Mpeoda-
JAHUEM B IJIAHKTOHE OKEAaHWYECKUX BUIOB KOTIETIO/,.

IIpocTpancTBeHHOe pacnpejejeHne Bec-
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Puc. 3. 3meHeHue cpenHeil IVIOTHOCTY MOMYJIALMIA MacCOBBIX BUIOB KOIIETIO M TEMIIEpaTyphbl BOIbI B JIETHE-
OCeHHUI nepuof B Jla1bHEBOCTOUHOM TOCYJAPCTBEHHOM MOPCKOM 3anoBeAHuke. 1 — Pseudocalanus newmani, 2
— Paracalanus parvus, 3 — Oithona similis, 4 — Oithona brevicornis, 5 — Acartia hudsonica, 6 — Eurytemora
pacifica

Fig. 3. Dynamics of copepod mass species population density and sea surface temperature in summer-autumn
in the Far Eastern Marine Reserve. 1 — Pseudocalanus newmani, 2 — Paracalanus parvus, 3 — Oithona similis,
4 — Oithona brevicornis, 5 — Acartia hudsonica, 6 — Eurytemora pacifica

JIOHOTHX pakooOpa3HbIx. 13 orp. Calanoida B wHTep30HAIBHBIE BHIBI — OOpEaTbHO-APKTHUECKHNA
paiione [IBI'M3 caMbIMU MHOTOYMCIICHHBIMU ObUTM  Pseudocalanus newmani v TAPKYMTPOITMYECKUIA HA3-
[IMPOKO PACHPOCTPAHEHHbBIE MaHTAACCHbIE BepXHe- KoOopeasbHblil Paracalanus parvus. Bug P. newmani
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pacIpocTpaHsIcs MO BCel aKBaTOPUM MOPCKOTO 3a-
MOBEJHUKA, TUIOTHOCTD €ro MOMYJISILIUY BaphbrpoBalia
ot 0.5 o 18 Thic. 3k3.-M 3. HanboJpIme CKOTUIeHHS
9TOro BHJa OOHAPYXkEHBI B UIOHE — HUIOJIE B MOPH-
CTOM paifoHe HaJl TOPU30HTOM TIIyOWHBI He Ooee
27 m ipu Temneparype Bojabl 14—17 °C (puc. 4). Ilo
JIUTEepaTypHbIM JaHHbIM [16], P. newmani yacTuyHO
WIN TIOJIHOCTBIO OTCYTCTBYET B MEJTKOBOAHOM 4acTh
OyXT, TArOTesl K NIyOOKOBOIHBIM PallOHaM 3aJIMBOB.
VY 10ro-BOCTOYHON OKOHEYHOCTH O. XOKKaWa0 Hau-
OoJtbITiasi TUIOTHOCTh BHJIA 3apEerMCTPUPOBaHA B Mae
(1995 r.) n mone (1982 r.) [20]. U3BectHO [17], uTO
B AMypckoM 3anuBe P. newmani Ipyu yBeIUYEHUU
MporpeBa BOJ OTXOIUT OT MEJKOBOJAHBIX YYaCTKOB,
KOHIIEHTPUPYSCh JIETOM B TIIYOOKOBOJHBIX YACTSAX
(cBoimie 30 M), TAe HaOMOAAETCS MOCTYIUIEHUE XO-
jgonubix Box [1]. ITo pe3ynbrataM Hammx MCCIeAO-
BaHWil, B MOPCKOM 3allOBeJHUKE MpU TemIeparype
Bojbl Oostee 17 °C (uionb) P. newmani B IJIAHKTOHE
He oOHapyxeH. [Ipu cpaBHEHUM ¢ UIMEIOIIUMICS JIaH-
HBIMH OOHAPYKHMBAETCS CXOJICTBO B IMHAMHKE W TIO-
BEJICHUM MONyasiluu P. newmani Ha akBaTOpUM 3a-
MOBEJHUKA C MOMYJISLUAMU, OOUTAIOLIMU y OEpPEeroB
SInonuu [19] u Kamyatku [16]: oTMedYeHO CHIDKEHUE
3HAYEHUN MUIOTHOCTU TOIMYJISLMUA C MOCIEAYIOIUM
MCYE3HOBEHUEM 3TOTO BUJA B IUJIAHKTOHE C Cepe/iu-
HBI UIOJISL.

B ormmmume ot Paracalanus newmani, BUO
P. parvus OTHOCUTCSI K TEIJIOBOAHBIM U OOWUTAaeT B
caMbIX BEpXHHUX CJIOsIX BOAHBIX Macc (0-25 m) [21].
B JIBI'M3 P. parvus oOHapykeH B WIOHE B 3ama-
HOM paiioHe HaJl TOPU30HTOM IITyOMHBI He Oojiee 10
M (IUIOTHOCTb MOMyJIsAuuM cBbiie S00 9K3.-M %), TO-
12 KaK B Ipyrux pailoHax 3aroBeIHUKA JTaHHBIA BUJ
OTCYTCTBOBaJI. B wmiojie mpu mporpese BOJ CBbIILIE
16 °C oTmMedeHO JOBOJBHO PaBHOMEPHOE paciipejie-
nenue P. parvus 1o Bcell akBaTOpUHU 3aroBeJHUKA. B
aBryCcTe — CEHTAO0pe OTMeUYeHa MaKCUMAaJTbHAS TUIOT-
HOCTh BUJA B 3aMaJHOM (HaJl TOPU3OHTOM ITyOUHBI
10 10 M) ¥ B BOCTOYHOM (HaJl TOPU3OHTOM TIIyOUHBI
1o 40 m) paiioHax 3anosegHuka (puc. 4). CymecTtBy-
€T MHEHHe, YTO TEeTUIOBOJHBIN P. parvus 3aHOCUTCS
¢ TémbiMKu Bogamu Boctouno-Kopefickoro Teuenust
¢ 1ora SImoHCKOro Mopsi B MPUOPEXKHYI0 YacTh 3all.
Ilerpa Benukoro. B AMypckoM 3an1vBe JaHHBIA BUJ,
o0pa3yeT MOMyJIANWIO B JIETHUN MEpUO] U OOUTaeT
MPEUMYILECTBEHHO B TTyOOKOBOAHBIX paiiOHaxX 3a-
JIMBa HaJ TOPU30HTOM ITyOMHBI cBbie 20 M 0 Ha-
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CTyIUIEHUs1 BbIxosaxkuBanus Boja Huxke 10 °C [10].
O6bryHO B 3a1. [lerpa Benvikoro P. parvus NosiBis-
€TCsl B IUIAHKTOHE B KOHIIE JIeTa MPYU MAaKCUMaJIbHOM
porpeBe BOj, OOWJIEH Ha MPOTSKEHUM BCE OCEHU
10 JIeKaOps TIpY TIOBEPXHOCTHOM Temreparype BOJIbI
2-4 °C " JepXuTCcs B OCHOBHOM B IITyOOKOBOJHOM
yactu [7]. Ecte npeanonoxenue, yto B 3ai. Ilocke-
Ta CyHIECTBYET nomyasiuusi P. parvus, OTaM4Hasi ot
takoBoil B 3a11. [lerpa Benukoro. Ha Hamnuue penuk-
TOB cyOTpornmyeckor aynsl B 3ai. [lockera, aman-
TUPOBABIIIUXCSI K KOHTpacTaM MECTHOTO KJIMMaTa B
TEYEeHHUE JJIMTETbHOIO HCTOPUYECKOTO BPEMEHH, YKa-
3biBaJl . M. Bupionu ¢ coaBropamu [1], 1 Mbl nipu-
JepKUBAEMCsl BbICKA3aHHON UM TOUYKM 3peHust. Ot-
METHUM, YTO BJIMSIHUE HA KJIUMATUUECKUE U3MEHEHU S
B paiiode [IBI'M3 MokeT 31u30AnYecKd OKa3biBaTh
T€roe TedyeHue n3 Kopelickoro mposmBa, KOTOpoe
uHorga gocruraet 3ai1. [lockera, HO MHTEHCUBHOCTD
9TOr0 TEYEHUsI UMEET, BEPOSTHO, MHOTOJICTHUH Iie-
puox konebanmii. K. A. Bpoackwmii [3] BeicKa3biBas
MPEIOJIOKEeHNE, YTO COOOIIECTBO KOIENoa B 3all.
[locbera sBASAETCS CEBEPHOM TPAHULIEN TEIUIOBOA-
HOW TPyNIMPOBKH, paCIpPOCTPAHSIOIIENCS C TEILIBIM
TeueHHeM BJ0JIb BOCTOYHOTo nodepexbst Kopewu.
3HAYUTEJBbHYIO JIOJIO B OOIIEH YMCIEHHOCTH BEC-
JIOHOTHX pakooOpa3HbIx B parione IBI'M3 coctapis-
JIM LIUKJIOMOM/IBI, CPEAU KOTOPBIX B BECEHHE-JIETHUI
nepuon nipeodnanamu Oithona similis, a B neTHee-
oceHHUU — O. brevicornis. OTMeUYeHbl BHICOKAST YUC-
JeHHocTb O. similis B MOPCKOM 3allOBE/IHUKE B Te-
YeHHe BCEero Mepuojia MCCIeJOBAHUNA M UX PABHO-
MEpPHOE pacripe/iesieHHe Mo Bcell akBaTopuu. Makcu-
MaJjibHasl TUIOTHOCTh BHUJA ObUIA 3apervcTpUpOBaHa
B uioHe — wuitosie. C HIOHS IO CeHTAOPhb TIOTHOCTh
O. similis o Bcell akBaTOPUM 3aIIOBE/IHMKA MOCTETIECH-
HO yMeHbmiach B 10-20 pa3. CyOTponuveckuil BUj
O. brevicornis BcTpeyaJics B IJITAHKTOHE 3aMOBEJHUKA
YK€ B MIOHE M IOCTUTaJl MaCCOBOTO Pa3BUTHS B aBry-
cre. MakcumalbHbIe CKOIUIEHUsI 3TOTO BUIA OTMeue-
Hbl B 3aJ1. [Tocbera (IlockeTckuil peiin) B aBrycre —
CEeHTsI0pe Hajl TOpU30HTOM TyOuHbI 10 10 M (puc. 4).
3akiaouenne. PayHa BECIOHOIMX pakooOpas-
HbIX J[aIbHEBOCTOYHOI'O TOCYJaPCTBEHHOTO MOPCKO-
IO 3aIl0BE/IHMKA B 10:KHOU yacTu 3ai. [lerpa Benuko-
TO B JIeTHE-OCEHHUI TIepUO/] UMeJIa BhIPAXKEHHBIN 00-
peaIbHBII XapakTep, CO BKIIOYEHHEM HEMHOTUX BU-
JIOB APKTHUYECKOTO M TPOMHYECKO-CYOTPONTMYECKOTO
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Fig. 4. Spatio-temporal distribution of copepod mass species population density (ind.-m~%) in the Far Eastern

Marine Reserve

reHe3uca. O6HapyxeH 21 BUI Komenoj u3 JByX OT-
psanoB (Calanoida — 17 BumoB u Cyclopoida — 4 Bu-
na). B utone — umrone nomununposanu Oithona similis
u Pseudocalanus newmani, B aBrycre — Paracalanus
parvus, Oithona brevicornis n Oithona similis, B ceH-
Ts10pe — Paracalanus parvus n Oithona brevicornis.
C uioHA 1O CEeHTSAOpPh MPOUCXOIUIIO TOCTETICHHOE
CHWDKEHUE OOWMJIMS M pPa3HOOOpa3usi KOIETOA BO
BCEX palioHax 3amoBeAHuKa. CpeaHsis IIOTHOCTD MO-
OyJISIUA Korerno Obula HauOoJbIliel B WIOHE, B
MepUo]| Pa3BUTHS XOJIOAHOBOIHBIX BUAOB Oithona
similis, Pseudocalanus newmani, Acartia hudsonica n
Eurytemora pacifica, a MUHUMaJIbHON — B CEHTSIOpE.
HawnbosbIiasa mIoTHOCTh KOMNENO OTMEYEHA B UIOHE
B 3al1aIHOM paiioHe 3anoBeAgHuka B 3aJ1. [locwkera (ITo-
ChETCKMI peiij1) HaJ TOPU30HTOM IITyOUHBI He Oosee
10 m.

Ha akBatopum [IBI'M3 BbIsIBIE€HB TpU TpyII-
bl IJIAHKTOHHBIX KOMIIJIEKCOB, BUJOBOI COCTaB KO-
TOpbIX (popMHpyeTcsl TOA BIMSHUEM Pa3IAYHBIX
BOJHBIX Macc. HaumOosblllee BHUAOBOE OOrarcTBo W
IJIOTHOCTh KOIIENOJ, OTMEYEHbl B KOMIUIEKCAX 3a-
MaJHOTO M BOCTOYHOTO PaidOHOB 3aloBeJHUKA. B

KOMIUIEKCE MEJIKOBOJIHOTO 3arajJiHOTO0 palioHa BbI-
COKasl IUIOTHOCTb COJIOHOBATOBOJHBIX BHUJOB U3 PO-
noB Acartia, Eurytemora, Centropages, Tortanus n
Pseudodiaptomus cBUIETEICTBOBAJIA O PUCYTCTBUU
TaM 3CTyapHBIX ¥ TPpUOpeKHBIX BoJ. Hamimuue Tponu-
YeCKMX M CyOTponniecKkux BUIOB Konenoy (O. nana,
M. tenuicornis, P. inopinus) OATBEPKJAET BO3MOX-
HOCTb NIPOHMKHOBEHUSI B 3ala[HbIil pallOH TEILIBIX
Boag u3 obOnactu Bocrouno-Kopeiickoro TeueHwus.
CoBMecTHOE TPUCYTCTBHE B TIyOOKOBOJHOM KOM-
IUIEKCe TUIAHKTOHAa BOCTOYHOTrO paiioHa [JIBI'M3 kak
XOJIOJIHOBOAHBIX, TAK U TETJIOBOJIHBIX BUJOB KOMIETIO]
B JIETHUW NEPHUOJ YKA3bIBAET HA BBIPAKEHHYIO CTpa-
TU(UKALIMIO BOJHON TOJIIY, TJe HA ITyOWHe BIUS-
HUE OKa3blBajla XOJOAHAs ITyOMHHAsl BOAHAs Macca
u3 SNoHCKOro Mopsi, a B BEpXHEM clioe — eé OoJiee
TEMIast MOBEPXHOCTHAST MOIU(PUKAITHS.

B KoMmILIeKkce 10KHOro pailoHa 3arloBeIHHUKA OT-
MeveHbl MUHUMAaJIbHbIE TIOKa3aTe i BUJOBOTO Oorart-
CTBa U IUIOTHOCTH Konenoy. JJoMuHupyommumu Buia-
MU 3]IeCh ObUTH MAHTATIACCHBIC U HEPUTUYECKHE KOTIe-
nogpl. OOWIMe B 3TOM KOMIUIEKCE XOJIOAHOBOJHBIX
O. similis n P. newmani B TETHAIA TIEPUO]T CBU/IETEITb-
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CTBYET O MOCTYIUIEHUH XOJIOJHBIX BOJ B TPUIOHHOM
cJoe, a IoKa3aTesv YUCIEHHOCTH KOMETOo/4 MOTYT Xa-
paKTepU30BaTh CTENEHb BJIUSHUS XOJIOJHBIX BOJ Ha
I0’KHYI0 4aCTh aKBaTOPUU 3aII0BEIHUKA.

OcobGeHHOCTH pacrpeiesieHnsT KOTeTIo]] B HCClie-
JOBAaHHOM paiioHe, UX MOCTOSIHHO HU3KHUE MoKa3ate-
T 0OWMIIHS U pa3HOOOpasus K tory ot IBI'M3 moryT
OBbITh BBI3BaHBI OINPECHSIOIIMM BO3JCHCTBHEM ped-
HBIX BOJ M BO3MOXHBIM HETAaTUBHBIM BJIMSHUEM 3a-
IPA3HAIOLIMX BELIECTB.

Pabota BBINONHEHA TIPU YACTUYHOW (PHHAHCO-
Bor nogjepxke rpanta IBO PAH «/lunamuka BbI-
COKOITPOJYKTUBHBIX MOPCKUX IKOCHUCTEM JaJIbHEBO-
CTOUHBIX Mopeill Poccum B ycnoBUsAX II00ANTbHBIX
KJIUMaTUYECKUX U3MEHEHUN U BCEBO3PACTAIOIIEN aH-
TpornioreHHoN Harpy3ku» (Ne 0268-2015-0020) u B
pamkax roczaganus ®I'bYH HHIIMB [IBO PAH
no teme «JlMHaMHMKa MOPCKMX KOCUCTEM B YCJIO-
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Pseudocalanus newmani (Copepoda: Calanoida)

Spatial and temporal changes of species composition
and population density of copepods (Crustacea: Copepoda)
in the Far Eastern Marine Reserve, Sea of Japan

V.V. Kasyan

National Scientific Center of Marine Biology, Far East Branch,
Russian Academy of Sciences, Vladivostok, Russian Federation
E-mail: valentina-k@yandex.ru

In Russia the Far East Marine Reserve (FEMR) is the Federal Nature Reserve with the richest but insuffi-
ciently studied biodiversity. Spatiotemporal variations in the zooplankton dwelling in the area were sporad-
ically observed over 20 years ago. The recent investigation focused on the species composition, population
density and distribution of copepods — the basic member of zooplankton in FEMR. Samples of plankton
were taken from 10 stations above the 50-m isobath monthly during June — September 2012, the months
when temperature in the seawater area varies widest. The Calanoida and Cyclopoida copepods were repre-
sented by 17 and by 4 species, respectively; 21 species altogether. Genera Acartia and Oithona had larger
diversity — by 4 species each. Marine species dominated in the samples (80 % of the total species num-
ber), neritic — in the biotope (58 %). The copepods were boreal (55 %) and tropical + subtropical (45 %).
Species number increased to 16 in June and dropped to 5 in September. Oithona similis and Pseudocalanus
newmani dominated during June — July, Paracalanus parvus, Oithona brevicornis and O. similis — in August,
and P. parvus and O. brevicornis — in September. The abundance and diversity decreased in all areas of the
reserve from June to September. In June, when the cold-water O. similis, P. newmani, Acartia hudsonica n
Eurytemora pacifica prevailed, the average population density (20959+3007 ind.-m~?) maximally increased
and in September it was minimal. Concentrations of copepods were largest (to 36 thousand ind.-m~3) above
the 10-m depth in the Gulf of Posyet (western FEMR) in June. Cluster analysis applied to the total seawater
area of the reserve evaluated Bray — Curtis coefficient as 60 %; three plankton copepod complexes were
determined, species composition in each formed under the influence of the water mass. The complexes from
the west and the east of FEMR had larger species richness and population density. In the shallow-water west-
ern complex high densities of brackish-water copepods (genera Acartia, Eurytemora, Centropages, Tortanus
and Pseudodiaptomus) suggested presence of estuarine and coastal waters whereas tropical and subtropical
O. nana, Mesocalanus tenuicornis, Pseudodiatomus inopinus — warm-water intrusion from the East Korea
current. The concurrent presence of cold- and warm-water copepods in the deep-water eastern complex in
summer evidenced the water stratification effect when cold water from the Sea of Japan dominated in the
depth and its warmer modification — in the upper seawater layer. The diversity and density were poorest in
the southern complex, largely of Panthalassa and neritic copepods. In summer, large presence of cold-water
copepods O. similis and P. newmani indicated the cold-water mass penetration to near-bottom layer; numbers
estimates of these copepods can represent the degree of the cold-water effect in the south of the reserve. The
copepod distribution, stable abundance and diversity in the seawater area south of FEMR suggested desali-
nation by the river influx and, possibly, harmful impact of pollutants. Species composition and quantitative
characteristics of copepods can be used for environmental quality determination in different areas of FEMR.

Keywords: copepoda, species composition, population density, distribution, Far Eastern Marine Reserve
FEB RAS, Sea of Japan
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B IPUBPEKBE YEPHOI'O MOPA:
3AKOHOMEPHOCTHA ! ONTIPEJAEJIAIOINUE ®AKTOPbI

©2017r. C.A. Ceperun, kauj. 61oi. Hayk, c. H. c., E.B. IlonoBa, sex. umx.,
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INocrynuna B pepakimio 29.11.2016 r.  Ilpunsrta K nyoaukamuu 31.03.2017 .
MertazoiiHblil MUKpo300mIaHKTOH (MM3II) urpaer BakHyI0 poJib B BBUKMBAHUM U MUTAHUU JIMYMHOK U
MaJIbKOB MHOTHX BUJIOB PHIO, B TOM UHCIIE IPOMBICIIOBBIX. V3yueHre N3MEHYNBOCTH YHCIIEHHOCTH U CTPYK-
Typhl coodmectea MM3II B npubpexbe YEpHOro Mopsi Ha MaciTabax BpeMeHHU THH — HeJle)d B OTBET Ha
BapHaly I'HAPOKJIMMATHYECKUX (paKTOPOB (TeMIEpaTyphl BOJIBI, CHJIbI U HallpaBlieHUs BETpa U Jp.) BeCh-
Ma aKTyaJibHO, TIOCKOJIbKY paHee MoJOOHBIX UCCIIeJOBAHUI MUKPO30OTIIAHKTOHA He MTPOBOAMIOCH. [laHHBIE
MOJTy4YeHBbI TIPY exeTHEBHOM oTOope mpod B ycrbe OyxThl CeBactonoibekast ¢ 13 mast mo 21 uions 2013 r.
B HaYaJIbHBIN TIepHOJ BeCEHHe-JIeTHero Bo3pactanus uncieHHocTn MM3II. 3oormankTon codupamu 10-
JIUTPOBBIM TUIACTUKOBBIM MPOOOOTOOPHUKOM M3 TIOBEPXHOCTHOTO CJIOSI MOPsi. [IpoObI MUKpPO30OIIIAHKTO-
Ha KOHLIEHTPUPOBAIM METOIOM OOpaTHOU (hwibTpanuu U 0OpadaTeiBaJ TOTAJIBHO B Kamepe boropora
noa Mukpockoniom MBC-9. Habmoaasiueecsi B Xo/ie UCCIEIOBAaHUI yBEIMUEHUE YMCIEHHOCTH 300TLIAHK-
TOHA MPOMCXOAMIIO HA (POHE MOBBIIICHUS TEMIIEPATYPBl BOJbI U ONPEEsNIOCh POCTOM OOMIMS PAYKOBOM
¢paxkmmm MM3II 1 konerno1 Kak OCHOBHOMU e€ yacTr. OCHOBHOW TpeH U3MEHEHUH YMCIICHHOCTH, OTIpeie-
JIIEMBIA TEMITEPATY PO, MOIYTMPOBAJICS KPATKOBPEMEHHBIMI N3MEHEHHUSIMHU CIUTHI M HAIIPaBJIEHUS BETPa,
NPUBOJUBILIMMHU K IepepacnpeaeIeHUI0 YUCIEHHOCTU U BUJOBOro coctapa MM3II B NOBEPXHOCTHOM cJIO€.
OpHUM U3 BO3MOXXHBIX MEXaHHU3MOB TaKOTrO IepepacnpefesieHus] MOXKET SIBJISIThCS pa3/inuue MOBeJeHYe-
CKUX peaKIuii IIaHKTepPOB Ha TYpOYJIEHTHOCTh BOJHOU CpeJibl, BhI3bIBaeMOU BeTpoM. OCHOBOUM BUIOBOTO
paznoobpazuss MM3II saBJsUMCH HAYIUTMAIbHBIE U PAaHHUE KOTIETIOAUTHBIE CTAIUM KOIIETIO, pOfIoB Acartia,
Oithona, Paracalanus, Centropages, HayTuiychl U Konenogutsl Harpacticoida, Benurepsl JBYCTBOPYATHIX U
OPIOXOHOTUX MOJUTIOCKOB, TMUMHKHU oboounvka Oikopleura dioica, HAyIIMychl YCOHOTHX PAKOB, TMYMHKH
noJimxeT. VI3MeHeHHsI CTPYKTYpBl COOOIIECTBA BKJIIOYAIOT JBE CTAINH, XapaKTepU3YIOIIHecs yMEPEHHO BbI-
COKHMMU WM HU3KMMH MHAEKCAMH BUIOBOTO Pa3sHOOOpasusl U COOTBETCTBYIONIVE TIEPHOIaM [I0 ¥ BO BpeMsI
MacCOBOTO pa3BUTUS Komenobl-BeeseHua Oithona davisae.

KiroueBble cJI0Ba: METa30iHbI MUKPO300IIAHKTOH, KOPOTKOIIEPHOJHASI M3MEHUMBOCTh, YHUCJIEHHOCTb,
BUJIOBOE pazHOOOpasue, npudpexse, YEpHOE MOpe

C konna 2009 r. no Hacrosilliee BpeMsi HaMU TIpoO-
BOAWUTCS MOHUTOPHUHI YMCJIEHHOCTU U BUJOBOIO CO-
CTaBa MeTa30MHOro MuKpo3oormiaHkTtoHa (MM3II,
MHKPOMETA300IJIAHKTOHA) B ycThe OyxThl CeBacTo-
NOJIbCKasi U B OJMDKaWIIEM OTKPBITOM INPUOpERbe
[12]. BoiGop 3TO# rpynmbl MIaHKTOHHBIX OpPraHU3-
MOB OIPEAEAETC X BaXKHOU POJIbIO B (DYHKIIMOHU-
POBaHUU HE TOJIBKO IJIAHKTOHHOTO COOOIIECTBa, HO

56

Y BCEN NeJarnyeckou KocucreMbl YEpHOro Mopsi.
3naunrenpHa poiab MM3II B nepenave BemecTsa u
SHEpruy OT HU3IIUX TPO(PUUECKUX ypoBHeH (¢puto-
1 0aKTEepPHUOILTAHKTOHA) K O0Jiee BHICOKUM (B YaCTHO-
CTH, UXTUOIUIAHKTOHY). Wrpas cyliecTBeHHy0 poJib
B nutanuu Mosiogu peido, MM3II obecnieunBaet of-
HO U3 BKHEWIIMX YCJIOBHI BOCIIPOU3BOACTBA PHIO-
HBIX 3aIlacOB MOpsl. 3HAHUE COCTaBa U CTPYKTYpHI
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Puc. 1. MecronosoxkeHue cTaHIuii otoopa rmpod B ycTbe 0yxThl CeBacTonosbeKast: KpacHast — «Jlio-
Kep», cuHsis — «PaBenun», 3e1éHast — «MapTbiHOBa OyXTa»

Fig. 1. Location of sampling stations in the mouth of the Sevastopol Bay: red — “Dyuker”, blue —

“Ravelin”, green — “Martynova Bay”

MMG3II no3BojseT UCNoJb30BaTh €ro sl MOHUTO-
pUHIa IpU JUMarHOCTUKE KayecTBa BOAHOU Cpeapbl,
IIPU OLIEHKE COCTOSIHUSI SKOCHUCTEM Ha Pa3JIMYHbIX
CTagMAX UX €CTECTBEHHOIO Pa3BUTHS, a TAKXKe IPU
BBISIBJIEHUY U3MEHEHUI TOTO MPOLIECca MO/ BIUSHU-
€M aHTPOIOreHHbIX (pakTopoB [6, 13]. Ina uccneny-
eMoil (hpakliii MUKPO30OIUIAHKTOHA B LIEJIOM, A TaK-
e JIJIs1 OTAEJbHBIX IPYII U BUIOB, €r0 COCTaBJISIO-
IIMX, XapaKTEPHA BBIPa)KCHHAS CE30HHAA U MEKTOJ0-
Basi BapriabesibHOCTh 00wmtus [ 12]. JlaHHBIE TIO KOPOT-
KOINIEPUOJIHOU (B YACTHOCTH, MIOCYTOYHOM) U3MEHYHU-
Bocti MM3II orcyrcTByioT. B TO ke Bpems e€ oreH-
Ka TMO3BOJIMIA Obl JIydIlle TIOHSATh MEXaHU3MbI KaK
BHYTPEHHETO B3aUMOJIEHCTBHSI B COOOIIECTBE MHK-
PO30OIIIAHKTOHA, TaK W €r0 BHEIIHUX CBA3EU C pY-
T'MMU TPO(PUUYECKMMU YPOBHSIMH BCEU MeJlarn4ecKon
9KOCHCTEMBI, a TaKKe BBISIBUTh BeIyIlHe aOUOTHYe-
ckue (haKTOphl Cpefpl, Onpenessionye Bapuadeib-
HocTb 00mmst MM3IT Ha MaciiTabax BpeMeH! JHU —
Henenu. Kpome Toro, pesyiabTaTsl MCCIEAOBAaHUN 110
KOpPOTKOIepuoaHoi u3mMeHunBoct MM3II HeoOxo-
AMMBI KaK JONOJTHUTEIbHAS MH(OpMAaLM AJ15 aHaJIU-
32 OUOreOXMMUYECKUX, OMOTIOTMUECKHX U IKOJIOTHYEe-
CKUX mporieccoB B Mope. Llensimu Hactosimeit pado-
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THI SIBJISUTUCH OLIEHKA KOPOTKONEPUOJHON M3MEHYH-
BOCTH YMCJIEHHOCTY U BUAOBOIO COCTaBa META30MHO-
IO MUKPO30OIIJIAHKTOHA B pUOpeskbe YEPHOTO MOPs
Y BbIsIBJIeHUE (DAKTOPOB, ONpPEESIONIUX ITY U3MEH-
YUBOCTb.

MATEPUAJI 1 METOJIbI

Marepuanom MOCITyXWIA  €XKEeTHEBHblE (C
13.05.2013 mo 21.06.2013 1.) cOOpBI TPOO BOBI 11T
orpeJiesieHHs] YUCJIEHHOCTH U BUAOBOIO COCTaBa Me-
Ta30MHOTO MHUKPO30OIUIAHKTOHA B YCTHEBOW YacTU
OyxTtbl CeBacTornofibckast Ha cT. «[{iokep» (N44.620°,
E33.509°), pacnonoxeHHOW B HENOCpeJICTBEHHOU
OJIM30CTH OT MOHUTOPHHIOBBIX CTaHIMN «PaBesH»
u «MapTtbiHOBa OyxTa» (puc. 1). [To naHHBIM MHOTO-
JIETHErO KOJOTMYeCKOTO MOHUTOPUHTA U OUOTEOXU-
MHUYECKOTO palOHUPOBaHUSI MOPCKOW IOBEPXHOCTH
6. CeBacTonosibcKasi, yKa3aHHbId palloH paccMaTpu-
BAeTCSl Kak 30Ha CJIA0OTO 3arpsi3HEHUs] aKBATOPUM
[3]. s uccenoBaHus BBIOpaH BECEHHE-JICTHUI T1e-
pPHOJI CE30HHOTO IIMKJIA C SIBHO BBIPAKEHHBIM Bpe-
MEHHBIM TpagueHToM uuciaeHHoctd MM3IT. TTpo0s
BOJIBI 00BEMOM 2-3 J1 OTOMpPAIM B IOBEPXHOCTHOM
CJI0€ ¢ TIOMOIIBIO TIACTMKOBOTO TIPOOOOTOOPHUKA |
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CTYIIAIM B JJAOOPATOPUU C MCIOJIb30BAHUEM BOPOH-
K1 00paTHOM (prbTparyu [ 18] v siepHbIX (PUITBTPOB
¢ pasamepom nop 1-4 mxm. IloaydeHHbIl KOHLIEHTPAT
o6bsémom 30-70 mut pukcupoBanu 40 % pacTBopom
(popmaspziernaa 1O KOHEYHON KOHLIEHTpALMU B MPO-
6e ~ 1 % u 10 00pabOTKM XPAHWIIN B XOJIOAUTbHUKE.
[Togo6Hast KOHIIEHTpaUs YCHEeUTHO UCIOIb30BaIach
paHee ¥ BIIOJIHE MpremMyieMa J1jisl KpaTKOBPEMEHHOTO
XpaHeHus npod (06padoTKa MPOBOAMIIACH B TEUSHUE
2-4 nueit). Ilpn oOpaGoTke MpoO OCYIIECTBISIICA
BU3YaJIbHbIA KOHTPOJIb HaJl COXPAaHHOCTBIO OpraHU3-
MOB U OTCYTCTBUEM MPU3HAKOB Pa3JIOKeHUsI B Ipooe.
Ananu3 npo0 mpoBoAusICcs TOTAJTIBHO B Kamepe Bo-
ropoBa noja MukpockonoM MBC-9 nipu yBenmuenumn
4x8. K (pakiimy MeTaz0iMHOro MUKPO300IIJIAHKTOHA
OTHECEHbl 300IUIAHKTOHHbIE OPraHU3Mbl Pa3MEpPOM
ot 20 10 500 mxm [2, 5, 9, 11]. Konenoa onpenensiian
MPEeUMYIIECTBEHHO A0 BU/A HA BCEX CTAAUSIX pa3Bu-
tus [8, 10]; Opyrux 300IIaHKTEPOB — KaK 10 BUJO-
BOTO, TaK M J0 00Jiee BHICOKOTO TAKCOHOMUYECKOTO
ypoBHs. Bcero codbpano u obpadorano 28 mpod. B
nporiecce MpodooTOOpa U3MEPSUIA TEMITEPaTypy To-
BEPXHOCTHOTO CJIOS1 BOJIbI TIPY TIOMOIIU THIPOJIOTH-
YEeCKOro TepMOMETpPa M BU3YaJIbHO PErUCTPUPOBATIN
HarpaBJIeHUE U cUly BeTpa. [ KOHTpoJis JaHHbIE
T10 BETPY COINOCTABJISIM C AaHAJIOTUYHBIMU JIaHHBIMHU,
MpUBEIEHHBIMU Ha caite http://www.sevmeteo.info/.
OTtyna e B3SITHI CBe/IeHHS 10 aTMOC(EPHOMY JaB-
JICHUIO.

Bunosoe pazHoo6pazue MM3II onieHnBau ¢ mo-
Moulpio 1ByX nHIekcoB. Muaekc IllenHona — Yuse-
pa paccuuThiBAIIM 1O (hOpMYJIE:

H:—Zp,-~lnpi,

rae: H — unciaeHHoe 3HavyeHne mHaekca IllenHoHa;
i = 1,2...5; S — KOJIM4eCcTBO BUJOB; p; — JIOJISI B
pode ocobeit i-ro Buaa; p; = n;/N. Nnnekc Cumr-
COHa MCTIOJIb30BaJIM B (hopme 1—D), YTOOBI OLIEHKH BH-
JIOBOTO pa3HOOOpasusi ObUTH MPONOPIUOHATIBHBI Be-
JIMYMHAM MHJIeKca. TakuM oOpa3oM, BeJMYMHA WH-
nexca CHMIICOHA PaCCUMTHIBATIACH Kak 1— > (p?).
s moctpoeHus: TpahMKOB UCTIONB30BAN TIPO-
rpammbl Microsoft Excel 2003 u SigmaPlot 11.0. An-
napar CTaTUCTUYECKUX PacyE€TOB JAHHBIX IPOTPaMM
NPUMEHSUTH JIJIsl BBIYMCJICHUSI HEOOXOAMMBIX Mapa-
METPOB, XapaKTepPU3YIOIIUX YCJIOBHS CPelbl U COO0-
mectBo MM3II (cpeanue 3HayeHUs1 + CTaHAApTHOE

OTKJIOHEHHE, KO3 DUITMEHTHI Bapualiuu, KO3 UIm-
€HTbl KOPpEeJISILIUiA, KPUTEPUU Pa3InyMii, yPOBHU JI0-
CTOBEPHOCTH U JIP.).

PE3VJIBTATBI 1 ObCY XJIEHNE

3a BpeMsi HaOMIOJEHUH OTMEUYEHBI CYIECTBEH-
Hble KOJIeOaHU 1 KJIMMATUYECKUX U THAPOJIOTMUECKIX
(pakTOpOB (TEMIEpaTypsbl BO/bI, aTMOC(EPHOTO JaB-
JICHWs1, CKOPOCTH U HampasJieHUs BeTpa). [uana3oH
M3MEHEeHU Temmeparypsl Bojbl coctaBui 5.2 °C —
ot 18.2 10 23.4 °C. I1pu o01e 3aKOHOMEPHOCTH PO-
cTa TemIiepaTypsl HaOMOJaIUCh €€ 3aMeTHbIe (PITyK-
Tyauuu (puc. 2A). BeposTHO, 9TO CBA3aHO C ITyJIbCa-
MMM CWIbl M HanIpaBJieHUs BeTpa (puc. 2A, b), T. e.
C U3BECTHOW 3aKOHOMEPHOCTHIO TIOBBIIIEHUS TEMIIe-
paTypbl BOABI MU OCNA0JIEHUN BETPOBOM aKTUBHO-
cTU ¥ HaoO0poT [4]. B Hamem ciyyae 3Ta cBsA3b OblIa
cna6oi (r? = -0.30 u 0.34, npu P > 0.1 cooTBETCTBEH-
HO). Hamnbonee yactbiMu BO Bpemsi HaOmoieHUst Obl-
71 BeTphl ¢ HaripaByieHuem 180-315°, T. e. 10xHbIEe —
I0rO-3amaJHble ¥ 3alajHble — ceBepo-3anaguble. Kak
U B CJIy4ae C CWJIOU BETpa, OKa3aTesId aTMOC(EPHO-
IO JIaBJIeHUsl JEMOHCTPUPOBAIM BbIPaKEHHBIE ITyJIb-
callvy pa3HOW JJUTEBHOCTHU Y HAlIPABJIEHHOCTH, OJ-
HAKO HX COIVIACOBAHHOCTU C U3MEHEHUSIMU BETPOBbIX
XapaKTEpUCTUK WM TEMIIEPATyPhl HE OTMEUYEHO, IO-
3TOMY B JAJIbHEUIIEM aHAJIM3€E JaHHBIE 110 JaBJICHUIO
HE KUCIOJIb30BAJINCh.

O6mas yucnernocts MM3II 3a BpeMst Habmo/1e-
Hull u3MeHsiack noutu B 30 pas: ot 4600 1o 149 400
3K3.-M %, COCTABUB 3a MEPHOJ HAOMOIEHHUIi B Cpel-
HeM 47.3 £ 42.300 3x3.-M 3. 'pacryecky xapakTep
9TUX U3MEHEHUI MOXKHO IPEACTaBUTh BOCXOAAIIEH
noo0pazHoi Kpuoii (puc. 2B). Otmeuena cratu-
CTUYECKM 3HauUMMasl CBSI3b U3MEHEHUI YUCIEHHOCTU
¢ Temnepatypoit Boasl (r? = 0.71; P = 0.00002). [lo-
CTOBEpHasi CBSI3b OTMEYEHA TAKKE MEX Iy OOIIeH Ync-
JIEHHOCTHIO U HanpablieHueM Betpa (r? = 0.37; P =
0.05).

PaykoBblil MJIAHKTOH, MPE/ICTABJICHHBI B OCHOB-
HOM KOIernoJamMu (HayIuIMaIbHbIMUA ¥ PAHHUMM Kolle-
HNOJAUTHBIMM CTaJUsMHU), COCTABJIsUI OCHOBY YHCIIEH-
Hoctu MM3II. B nepuoa mait — utonb 2013 1. ero go-
71151 B oO1edt uncinenHoctu MM3IT Bo3pacrana: K KOH-
Iy Masi OHa B Cpe/IHEM cocTaBJisia okoJio 60 %, a B
nioHe — o4yt 90 %. COOTBETCTBEHHO, J10JIS1 HEpay-
koBoro MM3II ymenbimmnack ¢ 41 10 9 % ot oOmiei

Mopckoii 6uonorndeckuii xxypHai 2017 Tom 2 Ne 1


http://www.sevmeteo.info/

KOPOTKOITEPUOIHA I UBMEHUMBOCTb META3OMHOI'O MUKPO30OOITJIAHKTOHA ...

59

24 7
s 23 6
o
C 2 A,
- 22 ©
2 -
g g
@ 4 13
g 20 ]
s 3 B
& 19 - s
E o
@ fl 2
2 18
17 A 1
T T T T T T r
A> A? A A? A2 A2 A>
B B £ H 2 2 %
o 28 o 7 o 03.“6 ,\QPF’ Xl W ,‘P,.“B
Oatbl oT60pLI Npob
L ]
140x10° B ""‘
5 )
i —— ] & r
'?2 120x10° e | : ‘,_ l‘.
5 100x10* 4 S— 0 Al
g — () . IV
T B80x10° 4 H 4.-!'
3 2 i
S sox10 4 Nk L0
S e H
; -

40x10°

20x10*

o 4

.'\"" :\Z‘: 3\'5
®F o g

:\'5
BT AT ®

NS A5

Natei otGopa npo6

Puc. 2. KopoTkoneprnoaHas N3MEHUYMBOCTb: A — TeMIiepatypsl Bopl moBepxHocTHOTO ciosi (T) u cu-
ael BeTpa (Fw); b — HanpaBiienus Berpa (Po3a BeTpoB); B — 4nCIeHHOCTH MUKPOMETA300IIJIAHKTOHA

(3k3.-M~3) (oOmeit — 1, eé TpeHga — 2, HEPAuUKOBOrO — 3, PAYKOBOTO — 4) B YCThE CEBACTOINOb-

CKO# OYXThl B BeceHHe-NleTHnH neprioy 2013 .

Fig. 2. Short-term variability of: A — the surface water temperature (T) and wind strength (Fw); b

— its direction (Wind Rose); B — the abundance of metazoan microzooplankton (ind.-m~3) (total —
1, its trend — 2, noncrustacean — 3 and crustacean — 4) at the mouth of the Sevastopol Bay in the

spring — summer 2013

YHCJIEHHOCTH TIPU TIOYTH HEU3MEHHBIX aOCOTIOTHBIX
kosmuecTBax (0koso 9000 u 7100 3k3.-M ™).
JMHaMUKY YMCJIEHHOCTU KOTEMNOJ B UCCIIeIOBaH-
HBII TMeprO]] BpeMEH! MOXHO Pa3/Ie/UTh Ha JBa Ie-
puoga. IlepBblii — ¢ cepeMHbl Masi O TIEPBBIX Y-
cesn uIoHs, Korga uucieHHoctb MMB3II onpenens-
nach Bugamu Acartia spp. (39.3 % 4UCIEHHOCTH KO-
nierion), Paracalanus parvus (Claus, 1863) (23.6 %)
u Centropages ponticus Karavaev, 1894 (22.8 %). B
CyMMe C raprakTHIMIAMHA WX BKJIaJ B OOIIYIO YHC-
JIeHHOCTb KorenoJ, paBHsIcs 90 %. CpeaHsis YiCieH-
HOCTb Kormenonpl-BcelieHua Oithona davisae Ferari
and Orsi, 1984 B 3TOT mepuoji COCTapjsijia OKOJIO
5 % ot obwmei u He npesbimana 5000 3x3.-M 2. Bro-
PO MepHO — C TIEPBBIX YMCEJT UIOHS IO KOHIIA eXe-
IHEeBHBIX HaOmoneHui (21.06.2013 r.), korna Ha6I0-
Aascs pe3Kuil MOABEM YHCIEHHOCTH BUJIA-BCeJIeHIIa
(puc. 3A). B 310T mepuoa ero oOwine HerpephiB-
HO BO3PacTajio, IOCTUTHYB K TPEeThed JeKaje WIOHS

Mopckoii 6uosnornueckuii xkypaaa 2017 Tom 2 Ne 1

100 000 3k3.-M 3. [1o CpaBHEHHMIO C TIEPBBIM TIEPUO-
JoM urcieHHoCTh O. davisae Bo3pocia Oosiee YeM B
40 pa3. MakcuMasbHO €€ OTHOCUTEIbHOE OOMIIUE CO-
craBisuio g0 90 % Bcell YMCIIEHHOCTH KOIEMOo/, a B
cpelHeM 3a BTopou nepuog — noutu 75 %. CpenHsis
yuCcJAeHHOCTb P. parvus ymenbiiiach ¢ 3000 1o 2100
THIC. 9K3.-M 2, a uncjeHHocTh C. ponticus OCTanach
6e3 usmenenuit (2900 Teic. 3k3.-M°). Ilpu 3TOM B
IIPOLIEHTHOM BBIPAKEHUH UX JI0JIsI B COCTABE KOTIEO
ymeHbImiach B 6—7 paz — 10 3—4 %. Hecmotps Ha
pocT abCOIOTHOM YUCIIEHHOCTH Acartia Spp. ~ B 2.4
paza, e€ 1o B 00IIel YUCIEHHOCTU KOTIENOJ TaK ke
3aMETHO CHU3WJIACh (B cpeiHeM — 10 16.3 %).
YucnenHoctb HepaukoBoil ppakumun MM3IT xa-
PaKTEepU30BaJIaCh 3HAYUTENILHO 0oJiee MeJIeHHbIMU
TEMIIAMH POCTa MO CPABHEHUIO C TAKOBOHN Y PAYKOBO-
ro MM3II. OCHOBHbBIM KOMIIOHEHTOM HEPAYKOBOI'O
MHKPOMETA300IJIAHKTOHA SIBJISUTUCH BEIUTEPhl OpIo-
XOHOI'MX MOJUTIOCKOB. Ha mpoTsixkeHuu Bcero nepmo-
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Puc. 3. KopoTkoneprofHas M3MEHYHBOCTb: A — UYHCIIEHHOCTH Korerof (3k3.-M ) (1 — oOumei,
2 — tpeHp oome, 3 — Oithona davisae, 4 — Paracalanus parvus, 5 — Centropages ponticus, 6 —
Acartia spp.); b — HepaukoBoro MukpomeTazooruiaHkToHa (1 — oOmei, 2 — tpeHn odmei, 3 —
Gastropoda, 4 — Bivalvia, 5 — Oikopleura dioica, 6 — octajibHbIE) B yCThE CEBACTONOIBCKON OYXThI
B BeceHHe-JieTHU# nepuoj 2013 T.

Fig. 3. Short-term variability: A — the copepod abundance (ind.-m~3) (1 — total, 2 — it’s trend,
3 — Oithona davisae, 4 — Paracalanus parvus, 5 — Centropages ponticus, 6 — Acartia spp.); b
the noncrustacean microzooplankton (1 — total, 2 — it’s trend, 3 — Gastropoda, 4 — Bivalvia, 5 —
Oikopleura dioica, 6 — the other) at the mouth of the Sevastopol Bay in the spring — summer 2013

1a HaOJMIOJICHUI OHU COCTABIISH B cpeiieM 37—40 %  XeT, B MaKCUMyMe JTOCTHTaBIINe YUCIIEHHOCTH OoJiee
ero uucienHoctu (mpu Bapuamuax ot 0 1o 90 %). 6000 sk3.-M 3. [lnanazon (IyKTyaluil YMCIEHHOCTH
B nocneHI010 Heie o HaOJoIeHWH 3aMETHO BO3poc-  HepadykoBoi (pakimun MM3IT Obl1 3aMeTHO BHIIIE,
JIa YMCIEHHOCTh BEJIUTePOB JIByCTBOPYATHIX MOJUIIOC-  YeM TaKOBOM y paukoBoii (puc. 3B). O6 atom cBuje-
k0B — 110 9000—16000 3k3.-M 3. JIMYMHKM aTIeHI1- TEJIbCTBYIOT M BEJIMYMHBI KOI(P(PUILIMEHTOB BapUallviv
KyJISIpUH ¥ KOJIOBPATKM ObLIM MajouucieHHsl, oco- (CV): mis paukoBoro MM3II onu coctasisum 70 %
OeHHO B WIOHe. B HavambHBIA Nepuon HaOmoaeHuit B mMae u 49 B uione; CV UX OTHOCUTEIBHOTO KOJINJe-
(mo 21 Mast) onpeJie/IEHHBIA BKJIAJ B POCT YHUCJICHHO-  CTBAa B OOIIECH YMCIIEHHOCTH OBLIM eIllé MeHbIIe — 32
cti HepaukoBoro MM3II BHocwim imunHKY nond- | 13 %. B 1o ke Bpems BeanuuHbel CV U151 Hepauko-

Mopckoii 6uonorndeckuii xxypHai 2017 Tom 2 Ne 1
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Puc. 4. KopoTkoneproaHasi I3MEHYMBOCTh OMOpa3sHOOOpa3yst COOOIIECTBa MUKPOMETa300ILUIAHKTO-
Ha B ycThe CeBacTonoJbCKOi OyXThl B BeceHHe-neTHUi niepron 2013 r.: unaexc [lennona (¢ — 1
nepuon: 13.05.2013-04.06.2013 r.; ¢ — 2 nepuoa: 05.06.2013-21.06.2013 r.); 7 — unaekc Cumii-

COHa

Fig. 4. Short-term variability of metazoan microzooplankton biodiversity at the mouth of the
Sevastopol Bay in the spring — summer 2013: Shannon index (¢ — period 1: 13.05.2013-04.06.2013;
¢ — period 2: 05.06.2013-21.06.2013); 57 — Simpson index

Boro MM3II cocTaBiisiy 1Mo 3TUM ke no3utmsaM 111
1 104 % n 46 u 86 % COOTBETCTBEHHO.

B cocrap MM3II B paccmaTpuBaeMblii Nepu-
O/l BpPEMEHM BXOJWIM HAyIUIMAJIbHbIE W pPaHHUE
KONEMNOAWTHBIE CTaguu poaoB Acartia, Oithona,
Paracalanus, Centropages, HayIuImychl 1 KOIENOAU-
T Harpacticoida, knagonepst Pleopis polyphemoides
(Leuckart, 1859), Haymumycel yCOHOTMX PaKOB
(Cirripedia), Benurepbl JByCTBOpYaThiIX M Opio-
XOHOTMX MOJUTIOCKOB, JIMUMHKU TOJUXET M 000-
nounuka Oikopleura dioica Fol, 1872. Wspenka
M B MajbIX KOJMYECTBAX BCTPEYAJMCh KOJOBpAT-
ku, Hydromedusae, a takxe Isopoda u JuuuMHKMH
Phoronida.

3nauenus nnaekcos lllennona n Cumrncona npu
UCCJIEJOBAaHUM KOPOTKONEPUOAHOW W3MEHUMBOCTH
MMeJ OOV TPeH T K CHYKeHuo. [Ipu 3ToM X0opo-
110 BBIAEJISIOTCS [Ba NEPUOAA, B KOTOPbIE CKOPOCTH
M3MEHEHHUs 3HAUE€HUI UHJEKCOB 3HAUYUTEIbHO Pa3Jin-
YaJuch (puc. 4), 4TO COBIAAAJIO C YIIOMSIHYThIM BbIILIE
M3MEHEHHEM IPOIOPLMIA B BUIOBOM CTPYKType pay-
koBoro MM3II. Cpennvie 3HaueHus mHpaekca IlleH-
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HOHA JJIsl IEPBOrO U BTOPOTO MEPUOJOB COCTABIISIIU
1.87 u 1.24 cOOTBETCTBEHHO; UX Pa3JIM4Us CTATUCTH-
YECKHU 3HaYMMBbl 0 Kputeputo Manna — Yutau (T =
11 n 17 npu yposHe 3Haunmoct P = < 0.001). B mpo-
JoJDKeHue OOoJIbIel YacTH HAOMOAEHUN 3HAYEHUS
uHjekca CUMIICOHA CBUAETENILCTBOBAIM O BBICOKOM
pa3HOOOpa3My COOOIIECTBA MUKPOMETAa300IIAHKTO-
Ha (0.7-0.9), u muib ¢ 10 uoHs moka3aresid HHAeKca
cHu3mUCh 110 0.18-0.6, 4TO yKa3pIBaeT HA yMEHbILIE-
HMe BUI0OBOTO pazHooOpasus (puc. 4). OTMeTHM, 4TO
3HavyeHus KoapduumreHta CUMIICOHA «OTpearupoBa-
JI» HA U3MEHEHUE BUIOBOM CTPYKTYPbI COOOIIECTBA
MM3IT Ha HECKOJIBLKO OHEU ITO3HEE, YEM ITOKA3aTe-
m uHjekca [lleHHoHa.

AcTyapHble BOJOEMBI XapaKTEpU3YIOTCS JHMHA-
MHUYHOH CpeJioil B CHITy OBICTPOW M3MEHYMBOCTH (hU-
3UYECKUX U TUIPOJIOTMYECKUX (PaKTOPOB: MPUIUBHO-
OTJIMBHBIX SIBJICHUI, PEYHOIO CTOKA, BETPOBBIX ITyJIb-
CalMil ¥ CE30HHOTO U3MEHEHUs TeMriepaTypsl. Imen-
HO K TAaKOMY THITy akBaTopHii oTHocutcs 6. CeBacto-
noJjibckasi. OCHOBHBIM (DaKTOPOM, OIpeIesIOnuM
IMPKYJISIMIO BOJ B OyxTe, siBisiercst Betep. Ero Ba-
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puanuu Mo CUJie M HaMpaBJIEHHOCTH MOTYT MPHUBO-
IOUTh K U3BMEHEHUIO ITPOCTPAHCTBEHHOTO pacIpe/erie-
HUsl TEMIEPATYPbl U COJEHOCTH B TEUEHUE HECKOJIb-
Kux 4acoB. [IpeoOiajatoniyie BOCTOUHBIE BETPBI CIO-
COOCTBYIOT BBIHOCY BOJI U3 OYXTHI, a I0KHBIE, IOrO-
BOCTOYHBIE M IOT0O-3alaHble — MOCTYIUIEHUIO MOp-
CKMX BOJ B akBaTopuio. [IMHaMHKa BOAHOIO PEXHU-
Ma OyXThl OINpeneNsieTcsi, MPekae BCero, CrOHHO-
HaroHHbIMM siBieHusiMM [3]. VIX BiusiHMe Ha mepe-
pacripe/ie/ieHre TUIAHKTOHHBIX OPraHU3MOB Y TioOepe-
*Kbst KppiMa oTmMeuanocs u patee [4, 7]. BozneiictBue
«BETPOBBIX COOBITHIN» (Wind events) Ha KOPOTKOIIe-
pUO/IHBIE M3MEHEHUsI OOWINS U BUAOBOIO Pa3HOOO-
pasus IJIAHKTOHA OTMEYEHO U JIJIs1 IPYTUX OpraHu3-
MOB, HaMIpUMeD 151 (PUTOIIIAHKTOHA B MPUOPEIKHBIX
BOJ/Iax ceBepo-3anaaHoi yactu Cpean3eMHOro Mopst
[21], a Takke UIT MUKPOIUIAHKTOHA B TTyOOKOBOJI-
HOW YaCTH 9TOTO paiioHa B MIO3/IHEIETHUI Nepro (1c-
cnenosanus no nporpamme DYNAPROC [15]).
IIpoBenEHHbIE HAMM HCCIIEIOBAHUS B BECEHHE-
JIETHUW TIEpUO]l TIOKa3aiv 3HAYMMOE BIIMSIHUE TeM-
NepaTypHOro M BeTPOBOro (hakKTOPOB Ha KOPOTKO-
MIEpUOJIHYI0 M3MEHYUBOCTh OOMJIMSI MUKPOMETa300-
TUIAHKTOHA B MpuOpekHbIX Bogax Kpeima. [1pu sTom
TemIepaTypa BO/ibl BBICTyNaIa Kak (DakTop, ornpeje-
JISTIONINI HalpaBJIeHWe OCHOBHOTO TPEeHJa M3MEHe-
Ui ooumss MM3II, a BeTpoBoe BO3IEWCTBHE CKa-
3bIBAJIOCH IPEXAE BCErO Ha KPAaTKOBPEMEHHOM €ro
BApbMPOBAHUHU B MOBEPXHOCTHOM clloe. BeposTHo,
CWJIbHAsl 3aBUCHUMOCTb MEkK/Iy POCTOM YUCIEHHOCTHU
MM3II u Temniepatypoii BOJbl IPOsIBUIIACH UMEHHO B
CBSI3M C KCTIAHCHEW B TpUOpexkHbIe OMoTOIB YEpHO-
r0 MOpS TEIUIONIIOOMBOTO Bua-BeeseHna O. davisae.
Panee HaMM 1MOKa3aHO, YTO CTEIIEHb €r0 OOUJIMS B Ce-
30HHOM M MEXTOJIOBOM Maciitabe BpeMeHH CHJIbHO
3aBUCHUT OT CPOKOB IporpeBanus Bog 1o 18-20 °C u
OT OOIIEero KOJIMJYecTBa Teruia, akKyMYJIMPOBAHHOTO
BOJIOM B TEIIbIA niepuof roaa [17]. O Beaymien po-
JIM TUIPOKJIMMATUYECKUX (DAKTOPOB CPE/Ibl U, MPEexK-
1€ BCEro, TeMIepaTypbl BOJIbl B MEKIOJIOBBIX Bapua-
[IUSX CTPYKTYPHI 300IJIAHKTOHHOTO COOOIIECTBA CBU-
JETeNbCTBYIOT U Pe3yJbTaThl, TOJyUeHHbIE JPYTUMU
uccienoBaTesisiMi. B 4acTHOCTH, 11711 BHYTPEHHEro
sctryapusi bunb6ao Beyias pojb TeMiepaTypsl B Ba-
pHUanusax OMOTUYECKHX IMOKa3aTesiel 300TUIAHKTOHA
MPOSIBUJIACH KaK HA YPOBHE OOJIBIINX TAKCOHOMMYE-
CKMX TPy, TAK U HAa YPOBHE OT/EJIbHBIX BUIIOB KO-
Meroj, B TOM 4Yucile BUAoB-BceneHnesB [20]. Mox-

HO Tak’e MoJjarath, YTO OJHOM U3 MPUYUH KPATKO-
BPEMEHHbBIX (PIIyKTyalluil YUCIEHHOCTH MUKpPOMeETa-
300IJIAHKTOHA TIPY BO3JEHCTBUM BETPOBHIX BO3MY-
IIEHUI MOIJIO SIBJISIThCSI HE TOJBKO MACCUBHOE Iie-
peMeleHrne OpraHM3MOB TOKAMH BOJIbI, HO TaKke U
MOBEJICHYECKIE OTKJIMKHY 300IUIAaHKTEPOB, HAIIPUMEP
pa3NMYHbIe PEeaKIIMU Pa3HbIX BUAOB KOIEMOJA Ha W3-
MeHeHUe TypOyJIEeHTHOCTH BOAHOU Cpelbl, BhI3bIBae-
Moii BeTpoM. Tak, Acartia unu Centropages MOTYT U3-
MEHSATh PEeXUMbI MUTAHUS TIPU BAPbUPOBAHUU YCJIO-
BUI Cpefibl U MEHee MO/IBepP:KEeHbl BO3JEHCTBHIO TO-
JBIKHOCTU BOJIBI, Torga Kak Oithona okazanach 00-
Jlee 4yBCTBUTEJBHOU K BO3JEHCTBUIO TypOYJIEHIIUU.
OHa cHUXaJla aKTUBHOCTb MUTAHUS U OMyCKajach B
6osiee rTyOOKME CJIOM BOABI MIPU HEOJIArONpHUsITHBIX
YCJIOBUSIX, UYTO OTMEUEHO KaK B IKCIIEPUMEHTE, TaK 1
IIPU HATYPHBIX HAOJIOJEHUSX 32 BEPTUKAJIbHBIM pac-
npenenenuem O. davisae B yCIOBUSIX TS LU BET-
poBoro BosHeHus [ 14, 16, 21]. Takum oOpazom, npu
YCUJICHH BETPOBOT'O BO3JEHCTBUS MPOUCXOUIIO T1e-
pepacripeieyieHde He TOJbKO YMCIIEHHOCTU, HO U BU-
noBoro coctaa MM3II B MOBEpXHOCTHOM CJIOE, YTO
MOIJIO OBITh OTPaKEHO M3MEHEHUSIMUA 3HAUCHUN WH-
JIEKCOB pa3HO0Opa3usl.

Kak yxe ormeuasnoch, ammmryga QpuayKTyalun
YUCJIEHHOCTH y HepaukoBoro MM3II okazanach BbI-
e, 4yem y korenof. bosbiias ero yacte mpeacras-
JIeHa MEPOIUIAHKTOHHBIMUA OPraHM3MaMH, B 4aCTHO-
CTU TUIAHKTOHHBIMU CTAAUSIMA OPIOXOHOTHX W BY-
CTBOPYATHIX MOJUIIOCKOB. B omnpenenéHHblii MOMEHT
UX )KU3HEHHOTO IIUKJIa HACTyMaeT (ha3a oceaHus Jiu-
YMHOK Ha JIHO, T.€. MCYE3HOBEHUs U3 IUIaHKTOHA. B
ONaronpusTHBIX YCJIOBUSIX TUIAHKTOHHAs aza kKus-
HU MOJUTIOCKOB MOXET COCTABJISITh HECKOJIBKO JIHEH,
T. €. JUINTEJBHOCTD €€ CONOCTaBUMA C MPOJOJIKUTEIb-
HOCTBIO HAOJIIOJJCHNI 32 KOPOTKOIIEPHOTHOW M3MEH-
yuBocThI0 yncieHHoctu MM3II. [Iponecc nepexona
MEpOIUIAHKTOHHBIX OPraHU3MOB K OEHTOCHOH (hase,
€CTECTBEHHO, OKa3bIBaJl BIMSIHUE HA U3MEHEeHUe 00-
el YMCJICHHOCTU U YCUJIMBAJI KOPOTKOINEPUOIHbIE
aykTyanmu oOoums ero HepauKoBOH (ppakIuu.

Hcnonp30BaHHBIE MOKa3aTeIM BUJOBOTO pa3HO-
oOpasust — unjekch Illennona u CumrcoHa — xa-
PaKTEpU3YIOT HEe TOJBKO 00I1Iee KOJTMYECTBO BUIOB B
cooo61ectse. OHU 00BEAUHAIOT BUAOBOE OOraTCTBO U
BbIPABHEHHOCTb B €/IMHYIO BEJIMYMHY U KOJUYECTBEH-
HO MU dEepeHIUPYIOT CUCTEMbI C OJIMHAKOBBIM BU-
JOBBIM OOTaTCTBOM, HO C Pa3HOW CTENEHbIO JIOMU-
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HUPOBAHHUA TEX WIH APYrux BuAoB. Cunraercs, 4to
MHJEKC BUIOBOTO pa3HooOpa3usi CUMIICOHA TpHjia-
€T OoJiblliee 3HAUEHHE MOCTOSIHHO BCTPEYAIOIIUMCS,
OOBIYHBIM BUjIaM, a WHjeKC [IleHHOHa yBelIu4nBaeT
3HAYMMOCTb PEJIKUX BUAOB. BO3MOXHO, B CBSI3U C
STUMHU OCOOCHHOCTSIMU 3HauYeHus1 uHpaekca llleHHo-
Ha «OTpearupoBajiu» Ha U3MEHEHHEe BUIOBOU CTPYK-
Typbl coobmectBa MM3II Ha HECKOJIBKO JTHEW paHb-
11e, 4eM rnokasaresu uujaekca CUMIICOHA PU PE3KOM
yBEJIMYEHUH YnciieHHOCTH O. davisae B HavaJle UIOHS,
MPUTOM YTO B Mae TOT BUJI WM HE BCTPEYAJICS, WU
MPUCYTCTBOBAJI B HE3HAUUTEJIbHBIX KOJIMYECTBAX.

3akaiouenne. BumoBoill coctaB MeTa30MHOrO
MHUKPO300TUIAHKTOHA TPUOPEKHBIX BOJI B IEPUO]T HC-
CJIeJOBAaHUI MPEACTaBJIEeH MPEUMYIECTBEHHO Mpejl-
CTaBUTEJISIMA PAYyKOBOTO TUIAHKTOHA — KOTIETIOIaMU
ponoB Acartia, Oithona, Paracalanus, Centropages.
B nepaukoBoii ¢ppakuymn MM3II npeoGiaganu Be-
Jurepsl  OpPIOXOHOTMX W ABYCTBOPYATHIX MOJUTIOC-
KOB, JIMUMHKU TOJIMXeT M oOoyiounuka Oikopleura
dioica. Yeennuyenue unciaennoctt MM3II npoucxo-
JWJIO TIPEXJIE BCETO 32 CUET €ro pauyKoBOU (PpaKIIvU.
[Ipn BO3pacramIeM TOMUHUPOBAHUM B ILUIAHKTOHE
konenoapl O. davisae o0iiee BUAOBOE pa3HOOOpa-
3ue coodmectsa MM3II cHMKAIOCh, YTO CBUAETEb-
CTBOBAJIO O CE30HHOU TepecTpoiike OUOIIeHO3a TIPH-
OpekHbIX BoA UEpHOro Mopsi MOj BIWSHUEM BHIIA-
BCEJICHLIA.

AHanu3 eXeCyTOYHbIX U3MEHEHUI YMCJIEHHOCTU
MUK PO300IUIAHKTOHA MMOBEPXHOCTHOTO CJI0sI BBHISIBI
2 ocHOBHBIX (haKTOpa, O0YC/IABIMBAIOIIUX 3aKOHO-
MEPHOCTH ITHX M3MeHeHud. OOnmii TpeH Bo3pac-
TaHus ynciaeHHoct MM3II B vccnenyemslid nepuos
ro/ia ONpeeIsICs MOBBIIEHHNEM TEMIIEPATYPbl MOPSI.
KopoTtkoneproaHsie OTKJIOHEHHS OT OOIIEro TpeHaa
CBs3aHBl C (PIIYKTyalusiMi BO3JICUCTBUSI BETPOBBIX
BO3MYILIEHUI (CHJIbl M HAIPaBJICHUsI BETPA), BBI3bI-
BaBIIMMH M3MeHEeHHe TypOYJICHTHOCTH BOIHOW Cpe-
abl. OOHUM U3 MEXaHU3MOB KOPOTKONEPUOJHBIX U3-
MEHEHUI YMCJIEHHOCTH U BuAoBoro coctaa MM3II
MOIJIO SIBJISITHCS PAa3/IMUUe NMOBEJEHYECKUX peaKlni
300IIJIAHKTEPOB Ha YPOBEHb ITOU TYPOYJIEHTHOCTH.

WccnenoBanus BBHINOJIHEHBl B pamkax l['oc3ana-
HUsA 1o TeMe «l/3ydyeHne MexaHW3MOB afanTalu,
TpaHcopMallMy U SBOTIOLUM MOPCKHUX U OKEaHU4e-
CKHMX CHCTEM B YCJIOBUSAX KJIMMATHUYECKUX W3MEHe-
HUII 1 aHTponoreHHoro BiusiHUs» (Ne 1001-2014-
0013).
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Short-term variation of metazoan microzooplankton
in a coastal area of the Black Sea: the regularities and determining factors

S. A. Seregin, E. V. Popova

Kovalevsky Institute of Marine Biological Research RAS, Sevastopol, Russian Federation
E-mail: serg-seryogin@yandex.ru

To many fishes, including commercially valuable species, metazoan microzooplankton (MMZP) are the es-
sential prey ensuring survival of their larvae and juveniles. For the Black Sea dependence of the variability of
MMZP abundance and structure on hydroclimatic factors (seawater temperature, wind force and direction,
etc.) in the coastal area was not earlier studied over as short periods of time as days to weeks; hence this
investigation is of high relevance. Samples of MMZP were collected daily in the mouth of Sevastopol Bay
and the adjoining open-sea area from 13 May to 21 June 2013, the period when the quantity of MMZP began
growing (spring-summer increase). The samples were taken from the sea surface by a 10 1 plastic sampler,
condensed in the laboratory by reverse filtration and processed in a Bogorov chamber under the microscope
MBS-9. Increased crustacean fraction in which copepods dominated suggested growing abundance of the zoo-
plankton with warming of the sea. This main, temperature-dependent, trend was modulated by short-term
changes in the force and direction of wind launching quantitative and qualitative re-distribution of MMZP
in the surface layer. Different behavioral responses the plankters showed to the wind-induced water turbu-
lence can be a part of the re-distribution machinery. Contributors to the species diversity were largely the
naupliar and early copepodid stages of genera Acartia, Oithona, Paracalanus, Centropages, the nauplii and
copepodites of Harpacticoida, bivalve and gastropod veligers, larvae of the tunicate Oikopleura dioica, the
nauplii of barnacles, and the larvae of polychaetes. The zooplankton assemblage structure changed in two
phases: one, with moderately high values of species diversity index, was prior to, and the other, with low
estimates, during the outbreak of the invasive copepod Oithona davisae.

Keywords: metazoan microzooplankton, short-term variability, abundance, species diversity, coastal, Black
Sea
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FILAMENTOUS GREEN ALGAE, EXTRACELLULAR ALKALINE PHOSPHATASES
AND SOME FEATURES OF THE PHOSPHORUS CYCLE IN PONDS
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Filamentous green algae (FGA) may reach high biomass and play a very important functional role in
productivity and nutrient cycling in the different water bodies. Their extracellular alkaline phosphatase
activity may be an important player in the phosphorus cycle. Currently, there is intensive development of
green algae in various freshwater and marine water bodies, which creates problems for people’s activities
and necessitates its investigation. Filamentous green algae in four Chinese and Crimean (Russia) shallow
freshwater ponds were in focus of this study. The dissolved phosphorus fraction in pond water, algal pigment
level, activity and kinetic properties of alkaline phosphatase were evaluated in water column and cell
membrane of filamentous green algae. Microalgal taxa were identified in the plankton samples. Species
composition and density of FGA in the studied ponds were different. Two ponds had more than 50 %
coverage of a water surface by FGA and its wet biomass more than 100 g-m™~. Two others were with wet
biomass less than 2 g-m 2. In ponds with low FGA biomass, the soluble reactive phosphorus concentration
exhibited considerably low level with less than 10 pug-L~!, and the dissolved organic phosphorus comprised
the largest phosphorus fraction, averaging 23.1 pg-L~! and ranged from 20.8 to 25.4 ug-L~!. However, in
ponds with high FGA biomass, particulate phosphorus was the major component, which contributes 45.8 %
and 56.7 % of total phosphorus, respectively. Size fractionation of extracellular alkaline phosphatase activity
in water column expressed spatial heterogeneity, which corresponded with biomass of FGA. The response
of extracellular alkaline phosphatase activity to different phosphate concentration in water column was
completely distinct from that in the cell membrane of FGA, the last of which represented the significantly
inhibition effect to high phosphate concentration. The significant inhibition of alkaline phosphatase activity
in cell membrane of FGA by phosphate in water may validate that FGA growth was limited by phosphorus.
The contradiction between a low concentration of soluble reactive phosphorus and high FGA biomass
may indicate that there was high speed nutrient cycling, probably, due to the alkaline phosphatase activity.
Excreting exo-alkaline phosphatases, FGA, microalgae and bacteria accelerate phosphorus cycling through
different mechanisms, and this may increase their development. In ponds with high FGA biomass, many
of bacteria are responsible for regeneration of nutrients, which then consuming by FGA. Those bacteria
also may concurrently restrict a microalgae development, such as unicellular Chlorophyta species. As an
example, Cladophora provides habitat for different species of epibionts (bacteria and microalgae, primarily
diatoms), and sustains of strong mutualistic alga-bacterium interactions. Therefore, the problem of excessive
FGA growth should not be considered in isolation, but in a whole-ecosystem context.

KuroueBrnle ciaoBa: phosphorus cycle, exo-alkaline phosphatases, Chlorophyta, ponds, China, Crimea
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Phosphorus is an essential constituent element in
every known form of life; it is built-in energy storage,
cell structure, and the genetic material that encodes
all life on the planet. It is well known that plants
absorb phosphorus from water, animals consume
plants, and phosphorus is released back to water in
the form of phosphate from the dead plant and animal
material. Recent studies have shown that phosphorus
cycle in the water bodies is more complicated thing,
and the case of filamentous green algae (FGA) may
demonstrate this [11, 32, 37].

High biomass of filamentous green algae (FGA)
is regarded as a signal of eutrophication in aquatic
ecosystems; it is the globally distributed phenomenon
now [3, 9, 15, 19, 36, 39]. FGA has become more
abundant during the last decades in many aquatic
ecosystems, such as estuaries [13, 34], streams
[24], seas [8, 14], reservoirs [10], and lakes [26,
28], creating some problems for human population.
Species from the genera Spirogyra, Oedogonium,
Ulva and Cladophora are most frequent encountered
among them. Like other aquatic and terrestrial plants,
FGA require inorganic nutrients (P, N) to support a
growth in a specific range of temperature and light
conditions. There is consensus that phosphorus is
the growth-limiting nutrient for FGA in the lakes
[27, 32]. For example, removal or abatement of
phosphorus from a wastewater substantially reduced
Cladophora biomass in Lake Huron [4], Lake
Ontario [25], Lake Erie [22], and Lake Windermere
[26]. The Cladophora growth model predicts that its
growth is highly sensitive to spatial and temporal
variations in soluble phosphorous concentration [31].
However, there are only few reports on nitrogen-
limited FGA growth in freshwater systems but
we will not discuss them here. The occurrence
of heterotrophic nitrogen-fixing bacteria among
Cladophora epibionts may be one of the reasons of
this [38, 40].

FGA, as well as other algae, have mechanisms
to absorb and store phosphorus for immediate needs
[1]. Phosphorus uptake depends on external nutrient
supply and hydrolysis of polyphosphates due to
activity of alkaline phosphatase enzymes (AP). AP
was found in intracellular, extracellular and cell-
bound fractions [20, 38]. Activity of phosphatases,
isolated from Cladophora, was observed to be
significantly inhibited by phosphate concentration
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[11]. The AP capacity of Cladophora was higher
than other macroalgae species in Lagoon Harrington
Sound (Bermuda), and AP activity (APA) was
enhanced by nitrogen enrichment and suppressed by
phosphorus enrichment [18]. The importance of AP
for FGA growth through phosphorus regeneration
is clear, but field data on the relationship between
the extracellular AP and ambient phosphorus
concentration are lacking. Also, the information
on the relationship between AP of FGA, bacterial
AP and phytoplankton AP is very scarce. A better
understanding of phosphorus cycling in the aquatic
ecosystems is important, as it affects aquatic food
webs and, therefore, the ability of every water body
to absorb atmospheric carbon dioxide.

Thus, the objectives of this study are: 1) to give
further evidence of the occurrence and activity of
extracellular AP produced by different FGA species;
2) to detect the kinetic property of the extracellular
AP (total AP, dissolved AP in water column and AP
in cell membrane of FGA); 3) to analyze the mutual
relationship between FGA, microalgae and bacteria,
and 4) to get deeper understanding of the FGA AP
role in phosphorus cycling through the comparative
study in Chinese and Crimean (Russia) freshwater
ponds. Freshwater ponds may be used as a good
model for better understanding of phosphorus cycle
complexity in every other type of aquatic ecosystems.

MATERIAL AND METHODS

Description of sampling ponds. We studied
four shallow ponds, which located nearby the Lake
Yuehu, Wuhan City, China (Pond 2-C and 4-C),
and in Sevastopol city, Crimea, Russia (Pond 1-U
and 3-U). The dominant species were Rhizoclonium
tortuosum and Cladophora sp. in Pond 3-U and 4-
C, respectively, with more than 50 % coverage of
a water surface and its wet biomass more than
100 g-m~2. However, few Spyrogyra sp. floating mats
in Pond 1-U and Cladophora sp. benthic mats in
Pond 2-C were observed with wet biomass less than
2 g¢-m~2, All these ponds have a surface area of 500—
700 m? and average depth of about 1 m.

Chemical analysis. The surface water samples
(0-0.5 m) and fresh FGA samples were collected
in Chinese and Crimean ponds from September
to October, 2008. FGA samples were put into the
bottles filled with surface water. Samples were
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Table 1. Abundance and biomass of different taxa of planktonic microalgae in Pond 1-U and Pond 3-U

] Pond 1-U Pond 3-U
Taxon ‘ Density, cells-LL.~! | Biomass, mg:m~3 | Density, cells-L~! | Biomass, mg-m~3
Chlorophyta 22 032 200 749.7 - -
Dinophyta 39 000 1954 2312 43.2
Cryptophyta - - - -
Bacillariophyta 104 400 530.5 146 863 916.6
Chrysophyta - - - -
Cyanophyta 397 800 15.1 2856 0.3
Total 22 893 420 1490.7 152 031 960.1
ITpumeuanue: «—» — odyeHb Mana. Note: “~” — undetectable.
transported to the laboratory within 2 hours after velocity V..) though the Lineweaver — Burke

collection.

The water samples were filtered through pre-
washed 0.45-um filters. All samples were analyzed
in triplicate. Soluble reactive phosphorus (SRP) was
measured with the molybdate blue method [23]. The
concentration of dissolved total phosphorus (DTP)
and total phosphorus (TP) was determined by the
method [12]. Dissolved organic phosphorus (DOP)
was calculated as DOP = DTP — SRP, and particulate
phosphorus (PP) was calculated as PP = TP — DTP.

The surface water and FGA samples were
analyzed for different pigment concentration using
90 % acetone extraction and spectrophotometric
measurements at 663 nm for chlorophyll @, at 646 nm
for chlorophyll b, and at 470 nm for total carotenoids
with correction for turbidity at 750 nm. The amount
of these pigments was calculated according to the
formulas [37].

Alkaline phosphatase activity (APA) in water
column and in FGA samples was determined
spectrophotometrically. We followed the rate of
release of p-nitrophenol from model substrate p-
nitro-phenylphosphate (pNPP) over 1-4 h depending
on different samples. Enzyme activity was measured
as the increase in absorbance at 410 nm in 1-cm
cuvettes [2]. For APA of FGA, measurements had
been made in pH 8.5 Tris-HCI buffer solution with
freshly collected FGA.

APA  was determined at 8 different
concentrations of substrate (pNPP from 0.01 to 1.8
mmol-L~1) for the calculation of enzymatic kinetics
parameters (Michaelis constant K;;, and maximum

transformation (1/V vs. 1/S) of the Michaelis —
Menten equation.

The water sample was filtered through 0.45 and
3.0 um membrane filter. The contributions of APA
to the algal and bacterial fractions were calculated as
follows (formula 1, 2):

A =U-F(3.0) (1)

and

B = F(3.0)-F(0.45) )

where A — activity in algal fraction, i.e. in fraction
larger than 3.0 pm; B — activity in bacterial fraction,
i.e. in fraction 0.45-3.0 pum; U — activity of
unfiltered water sample, i.e. total APA; F (3.0)
— activity in water sample prefiltered through 3.0
pum; F (0.45) — activity in water sample filtered
through 0.45 pm. The final pNPP concentration (0.3
mmol-L~!) was used for the size-fractionation of
APA [7].

The different amount of phosphate (KH,PO,)
was added to the unfiltered and filtered 0.45 pm
water samples as well as fresh FGA immersed with
Tris-HCI buffer solution to test the responses of APA
to phosphate. The final phosphate concentration was
from 0.02 to 0.6 mg-L~1.

Biological analysis. Microalgae were sampled (1
L) in surface water and preserved by Lugol solution
[35]. Samples were pre-sedimented and concentrated
to no more than 20 ml for at least two weeks.
After mixing, microalgal taxa were identified and
their abundance was counted under light microscop
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at x 640 magnification. Results are expressed as
density (cellsL™!) and biomass (mgm™). FGA
samples were freshly collected in the bottles filled
with surface water. Samples were thoroughly rinsed
to remove all macrofauna and preserved with
formalin for taxonomic identification.

Statistical analysis. Fisher’s least significant
difference test and independent-samples 7-fest were
used to make comparisons among the parameters in
different pond, using the SPSS statistical package.

RESULTS AND DISCUSSION

In Pond 1-U and Pond 2-C with low
FGA biomass, the SRP concentration exhibited
considerably low level with less than 10 pg-L!, and
the DOP comprised the largest phosphorus fraction,
averaging 23.1 ug-L~! and ranged from 20.8 to 25.4
ug-L~!. However, in Pond 3-U and Pond 4-C, PP
was the major component, which contributes 45.8 %
and 56.7 % of TP, respectively (fig. 1).

The chlorophyll a and b of microalgae in Pond
3-U and Pond 4-C had shown markedly higher value
over almost ten times than the other two ones (P <
0.01) (fig. 2), also, the intracellular pigments of FGA
including chlorophyll a, b and total carotenoid with
relatively higher level in Pond 3-U and Pond 4-C
were observed (fig. 3, P <0.05). Species composition
of microalgae and its density were different in
different ponds (table 1). In Pond 1-U, Chlorophyta
was a dominant taxon, which contributing 96 %
and 50 % for total microalgal density and biomass.
In Pond 3-U, Chlorophyta were not found, but
Bacillariophyta were responsible for the total density
and biomass (97 % and 96 %, respectively).

Size fractionation of APA in water column
expressed spatial heterogeneity, which corresponded
with biomass of FGA. In Pond 1-U and Pond 2-C,
the bacterial APA represented a larger portion with
35 % and 45 % of total APA, respectively. However,
in Pond 3-U and Pond 4-C, the algal fraction had the
major contribution of 58 % and 56 % to total APA,
even though a great abundance of bacteria below the
FGA in Pond 4-C were found (our unpublished data).
Moreover, the highest value for total APA in Pond 2-
C and the lowest value for dissolved APA in Pond
4-C had been recorded (fig. 4). In the cell membrane
of FGA, the order for the magnitude of the total
APA in all studied ponds was the same as in the
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dissolved fraction. In addition, it is worthy to note
that, wherever in China or Crimea, the low level of
dissolved APA was always accompanied with high
FGA biomass, especially in Pond 4-C with more than
90 % Cladophora coverage (fig. 5).

There seems to be more complicated to compare
the kinetic characteristics for APA in water column
and cell membrane of FGA. However, we may find
out some trends (fig. 6): the highest V,, value in
Pond 2-C and lower K, value in Pond 4-C for total
APA, and the higher K,, value in Pond 4-C for
dissolved APA. For the APA of FGA cell membrane,
lower Viax and Ky, in Pond 2-C as well as higher
Vmax and K, value in Pond 4-C were found that
implies distinct mechanism for enzymatic hydrolysis
(fig. 7). K, value of APA, a specific parameter to
characterize enzyme affinity to a substrate, in water
column of Pond 2-C and Pond 4-C was significantly
lower than that in cell membrane of FGA (figs. 6, 7).

The response of APA to different phosphate
concentration in water column was completely
distinct from that in the cell membrane of FGA, the
last of which represented the significantly inhibition
effect to high phosphate concentration (figs. 8, 9).

The high FGA abundance in two of all ponds
is somewhat paradoxical in light of the fact that
concentrations of SRP were relatively low. Along
with observations of intensive FGA coverage in
water areas that are relatively remote from external
nutrient sources, this fact suggests that there are
the special and crucial mechanisms of nutrients
transfer between FGA and ambient water. Here, a
hypothesis was presented that nutrient recycling with
high efficiency mediated by extracellular enzymes
should be responsible for FGA excessive growth. In
detailed, the slightly higher SRP concentration in
Pond 3-U and Pond 4-C, accompanied with relatively
lower APA in water column and cell membrane
of FGA, as well as higher DOP concentration in
Pond 1-U and Pond 2-C in parallel with higher APA
indicated that the production of AP was regulated
by enzymatic depression-induction mechanisms. The
“induction — repression” mechanism was previously
shown in the lakes with lower SRP concentration [6].

Furthermore, the significant inhibition response
of APA in cell membrane of FGA (Cladophora) to
phosphate supplement validated that the growth of
FGA was more sensitive to phosphate concentration
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than that in microalgae plankton. For instance,
in Lake Ontario, Cladophora tissue phosphorus
concentration has declined in parallel with decreasing
P concentration in water, resulting in reduced
Cladophora biomass at all depths in the euphotic
zone [21]. Also, in Harrington Sound, the APA
capacity was enhanced by nitrogen enrichment and
suppressed by phosphorus enrichment [18]. Thus, we

may conclude that FGA (Cladophora) were limited
by phosphorus; this also strongly stimulates the AP
secretion on cell membrane.

Additionally, comparing to the Kkinetic
characteristics (K., value) of APA in cell membrane
of FGA (Cladophora) and water, we found lower
K., value in water column. This fact may indicate
that the AP secreted by microalgae had a higher
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affinity to organic phosphorus. On the other hand,
there were higher V.« and K, values for the APA
in cell membrane of FGA in Pond 4-C than in Pond
2-C. It may be suggested that FGA in high biomass
pond had the advantage in the hydrolysis velocity
of organic substrate. However, in low biomass pond,
FGA overcome the difficulty of phosphate limitation
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through higher affinity to substrates, which is
conflicted with plankton nutrient uptake mechanism
[5, 38]. These facts suggested that if the enzymatic
hydrolysis mechanism of FGA (Cladophora) and
microalgae would be the same, their growth would
be jointly restricted, whereas, excessive growth of
FGA was observed.
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At the same time, in Pond 4-C, high enzymatic
activity of bacteria underneath FGA (Cladophora)
mats should be responsible for the organic matter
decomposition and nutrient regeneration. The higher
algal APA (due to bacterial attachment) and these
regenerated nutrient support the FGA growth. On
the other hand, organic carbon produced by FGA,
and extracted as exopolysaccarids [29], provides
necessary carbon and energy source for bacteria. The
similar results were observed in cyanobacterial mat
community by [33]. The positive nutrient mutualism
between bacteria and FGA as well as the enzymes
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with high efficiency secreted by FGA, are two main
reasons for excessive FGA growth [17, 30, 38].
Besides, the close coexistence between FGA
and bacteria, to some extent, restricted the other
microalgae development, especially Chlorophyta
species. On the contrary, due to relatively low
nutrient requirement or special strategy for nutrient
acquisition, Bacillariophyta species can survive in
ponds with high FGA biomass. Differences in
APA mechanisms may play an important role in
competition between species [16]. On the other
hand, the mutual coupling between the dominant



74 CH. SONG, X. CAO, Y. ZHOU, N. SHADRIN

60

40 A

30

20 A

APA in medium (nmol L min']]

10 4

0 T T T

—&— Dissolved APA-Pond 2-C
—O— Total APA-Pond 2-C
—w— Dissolved APA-Pond 4-C
—&— Total APA-Pond 4-C

0.0 n 2

3 4 3 6 A

Phosphate concentration in medium (mg L)

Puc. 8. The chlorophyll a, b and total carotenoid content inside filamentous

green algae cells in different ponds

Fig. 8. KonneHnTtparmu x10pouiios a, b 1 001X KapOTUHOU/IOB B KJIETKaxX
3eJIEHBIX HUTYATHIX BOAOPOCIIEH U3 pa3HbIX MPY/IOB

4.0

3.0 4

254

-1

(umol min~ g fresh weight)

2.0 A

APA in cladophora

1.0

0.0 N 2

Phosphate concentration in medium (mg L™)

Puc. 9. Size fractionation of alkaline phosphatase activity in water of

different ponds

Fig. 9. AxTHBHOCTb IIENOYHOM 9K30hocaTasbl B pa3HBIX pa3MepHBIX (ppak-

LUAX KJIETOK B BOJE pa3HbIX IIPYIOBB

Chlorophyta species with higher V., and the
dominant Bacillariophyta species with low K,
suggested different organic phosphorus hydrolysis
mechanisms for these two groups [5, 6].

Finally, there are some contradictions in our
results, and we need to give a reasonable explanation

of them. For example, in Pond 1-U and 3-U,
microalgae density and biomass had not changed
in parallel with chlorophyll @ and b content in
water column, which may be explained by the
overestimation for chlorophyll in plankton of Pond
3-U due to the destruction of FGA. In addition, in
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Pond 2-C and 4-C, the discrepancy between APA
reaction velocity at single substrate concentration
and V. value should be considered as a normal
phenomenon because of the enzymatic specificity of
different Michaelis — Menten curves. As for the
dissolved AP in our results, it is still very difficult to
evaluate its origins and functions in different kind of
environment with FGA, even if it is consistent with
the high concentration with APA in cell membrane
of FGA.

FGA, microalgae and bacteria accelerate
phosphorus cycling through different mechanisms,
and this may increase their development. In ponds
with high FGA biomass, many of bacteria are
responsible for regeneration of nutrients, which then
consuming by FGA [40]. Those bacteria also may
concurrently restrict a microalgae development, such
as unicellular Chlorophyta species. As an example,
Cladophora provides habitat for different species
of epibionts (bacteria and microalgae, primarily
diatoms), and strong mutualistic alga-bacterium
interactions exist [40]. Therefore, the problem of
excessive FGA growth should not be considered

in isolation, but in a whole-ecosystem context.

This article demonstrates the complexity of the
phosphorus cycle in water bodies, but it raises
new questions rather than provides comprehensive
answers to them.
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Hutuatble 3e/1éHble BOAOPOC/IH, BHEKJIETOYHbIE IeJo4Hble (poccaTa3bl
1 HEKOTOpbIe 0coOeHHOCTH uKJa pocchopa B mpyaax

Yanaeii Con', Crowons Iao', I0on Uxoy', Hukonaii lllagpun’

"YnucruryT runpoduonoruu KAH, Yxaus, Kuraii
2MucTuTyT MOpCKHX Gronornyeckux uccienopanuii uM. A. O. Kopanesckoro PAH, Cesactomnos, P®
E-mail: snickolai@yandex.ru

3enénple HuTyathle Bogopociau (3HB) moryT pgocturath BBICOKOW OMOMAcChl M UTpaTh BaKHYIO
(DyHKIIMOHAILHYIO POJIb B 0OPa30BAHUM MPOAYKIMHM W KPYrOBOPOTE OMOTEHOB B Pa3IMYHBIX BOJOEMAX.
AKTUBHOCTh BHEKJIETOYHOU INenouHON ¢ocarazsl 3HB MOXeT cymecTBeHHO BIUATH Ha NMPOIECCH B
mukse ocdopa. B Hacrosmee Bpems HaOmoJaeTcss MHTEHCMBHOE Da3BUTHE 3€JEHBIX BOJOPOCIEH B
Pa3IMYHBIX NPECHOBOAHBIX M MOPCKHMX BOJOEMAX, YTO CO3MAET MPOOJIEMBI Ul JESTebHOCTH JHoed
u o0ycnaBiauBaeT HeoOXxonumocTh uccienoBanuss 3HB. Llenbio Hameil pabotsl Obio u3yuyeHue 3HB B
yeteipex npydax Kpemva m Kurad. OnpeneneHsl nmokasaTeny KOHLEHTpAaLUMM pacTBOpEHHOro docdopa,
YPOBHSI MUTMEHTOB, CTENEHN aKTUBHOCTU M KMHETUYECKUX XapaKTEPUCTUK IIETOYHBIX (ocdaras B BoJe
u MemOpanax 3HB, a Takxke BbIsSIBJIEH COCTaB W YKMCJICHHOCTh MUKPOBOIOPOCIICH B TUIaHKTOHE. BumoBoii
COCTaB MUKpOBoJopocelt n 6uomacca 3HB B M3yueHHBIX MpyJax pa3inyainch B MIMPOKKX Mpenenax. [Ipa

Mopckoii 6uosnornueckuii xkypaaa 2017 Tom 2 Ne 1


http://english.ihb.cas.cn/
http://imbr-ras.ru/
mailto:snickolai@yandex.ru

78

CH. SONG, X. CAO, Y. ZHOU, N. SHADRIN

npyna nMenu 6os1ee yeM 50%-Hoe MOKphITHE MoBepxHOCTH Bobl 3HB ¢ cripoii Gromaccoii Beimte 100 T-M 2.

Buomacca 3HB B AByX JApyrux BoIo&Max cocTapisna MeHee 2 r-M~ 2. B npyaax ¢ Huskoit 6uomaccoit 3HB
KOHIIEHTpAIIMs PACTBOPUMOTO PEAKTUBHOTO (hochopa HAXOAUMACh Ha HU3KOM YpoBHe (MeHee 10 Mkr-1—1),
a cofiepkaHue PacTBOPEHHOTO OpraHuueckoro ¢ocdopa COCTaBIIO MAaKCUMAJIBHYIO JOJIO OOIIEro
docdopa (8B cpennem 23.1 mxr-n~!) u Haxoaunock B quanaszone ot 20.8 10 25.4 Mxr-1~ L. OaHako B pyaax
¢ BbIcoKoii 6uomaccoit 3HB ocHoBHas 10711 ob1iero copepxanus (ocdopa NprHAIEKaIa B3BEIIEHHOMY
dochopy u cocraBnsna 45.8 u 56.7 % cooTBeTCTBeHHO. PacmpeneneHre aKTUBHOCTH BHEKJIETOYHOMN
menoyHoil Qocdarazsl Mo pasMepHeIM (DpaKLMsAM YacTHAL B BOJHOM CTOJIOE M paclpelielieHue
6uomaccel 3HB 0bUIO aHAJIOTMYHO M XapaKTepU30BAJIOCh TPOCTPAHCTBEHHOW IeTepOreHHOCThI0. Peakiuys
AKTUBHOCTH BHEKJIETOUHOU MLIENOUHON pocdaTasbl HA pas3iMuHYI0 KOHLEHTpauuio Qocdara B BOAHOM
cToji0e CYIIECTBEHHO OTJIMYalach OT peakuuy B KJIeTouHoHM memOpaHe 3HB, mocnenmHsis U3 KOTOpBHIX
WHIMOUPOBAJIACh BBHICOKMMH KOHIEeHTpauusamu ¢ocdara. JoCTOBEpHO YCTaHOBIEHHOE WHTHMOMPOBAHHUE
ocdopom akTHBHOCTH HIeJOUYHBIX (ochaTas B KIeTOUHbIX MeMOpaHax 3HB cBuaere/bcTBYeT 0 TOM,
4yro pocT Bojopociedl jumurhpyercst ¢ocdopom. HecoorBercTBue MexOy HHU3KOM KOHLEHTpaLMeH
pacTBopéHHOro B Bozie ¢ocopa u Beicokoi 6uomaccoil 3HB MoxeT ObITh 00yCIOBJIEHO yBEINYEHUEM
CKOPOCTH KPYroBOpOTa OMOTeHOB 3a CYET aKTMBHOCTH IuenouyHbX ¢ocdaTas. Beimenenune B cpenmy
menouHsix  sKk30docdaraz 3HB, MUKpoBOIOpOCHSIMH M OAaKTEPUSMH MOXET YCKOPSATH KPYrOBOPOT
docdopa pazmuunbiMu nyTsavu. B mnpynax ¢ Beicokor Ouomaccoir 3HB maccoBo pasBuBarouecs
OakTepid MOTYT BHOCHTH [OIOJHHUTENIbHBIA BKJIAJ B YCKOPEHUE pEreHepalid HeOpraHuvecKoro
(ocdopa, KOTOPHIK BIIOCAEICTBUM MOIJIOMIAETCS 3€JEHBIMU BOAOPOCAAMHU. DTU OAKTEPUU TaKXKe MOTYT
OJHOBPEMEHHO OrPaHMYMBaTh PA3BUTHE MUKPOBOAOPOCIEH, TaKMX Kak oAHOoKJeTouyHele BuAbl Chloro-
phyta. Hanpumep, Cladophora oGecniednBaioT cpedy OOWUTaHMs Ul Pa3iWYHBIX BUIOOB SMHUOMOHTOB
(6axkTepuil 1 MUKPOBOJOPOCIEH, B MIEPBYIO OUepe/ib JUATOMOBBIX) U MOJJIEPKUBAIOT MyTyIUCTHUECKUE
B3aMMOOTHOLICHHUS] MEXAy BoAopocissMu MU Oaktepussmu. [loiyueHHble pe3yJbTaThl OOYCJIAaBIMBAIOT
HeoOXOMMOCTh U3YyUYEHHSs Mpollecca MHTEHCUBHOTo pa3Butusi 3HB B pa3nnuHbX BOJOEMax B KOHTEKCTE
006mero PyHKIIMOHUPOBAHU ST SKOCHCTEMBL.

Keywords: iuki ¢ocdopa, menounsie 3x30gocdarassr, Chlorophyta, mpymnst, Kurait, Kpeim
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Hayunas pestensHocTh saypeata HoGeneBckoi mnpemuu, Ouonora Wimbu Mibnua Meunnkosa (1845—
1916 rr.) onmcaHa BoO MHOKECTBE ITyOJIMKAIINIA, TEM He MeHee B ero Onorpadpuu HeMaio HEsSICHBIX MOMEHTOB.
B ux umncne — cogeprkanue gucceprauuu M. 1. MeynnkoBa Ha COMCKaHUE CTENIeHH KaHaugaTa XapbKOBCKO-
rO YHMBEPCHUTETA IO pa3psily eCTEeCTBEHHBIX Hayk Moj HaszBaHueM «ccnenoanue (padpuuun CeBepHOro
Mopsi». B HacTosimeit paboTe mokasaHo, 4To Ta JuccepTanus Oblla anpoOupoBaHa U yTeepskieHa CoBeToM
yHUBepcHuTeTa B KoHLE 1864 r. mpu akTuBHOM yuyactuu ipod. A. @. MacnoBckoro, rnocie 4ero Me4HuKkoBy
ObLT BbIIaH JUIJIOM KaHAW/AATa eCTECTBEHHBIX HayK. OIHAKO TEKCT JAUCCEPTAIMU CUMTAETCS YTPaueHHBIM,
¥ B PYCCKOSI3BIYHOM JIUTEpaType HEeT JAaHHBIX O TOM, KaKOW MMEHHO TaKCOH MOPCKHX OPraHU3MOB HCCIie-
JoBaj e€ aprop. Ha ocHOBe aHann3a UCTOYHUMKOB crenaHsl npennosoxenus: 1) N. 1. Meunukos, u3yuus
aeroM 1864 r. Ha o. I'enbroniany konpuaroro uepss Fabricia sabella, BKIIOUWI pe3yabTaThl UCCIEJOBAHUS B
KaHIUJATCKYIO TUCCEPTALMIO, OCIAHHYI0 B XapbKOB He M03XKe CEeHTIO0ps; 2) auccepTaiysi Obula pyKOITHC-
HOH Y MeJIach B MAJIOM UKCIIE SK3EMIUISIPOB; 3) IO OBOAY €€ 3alUThl (B OTCYTCTBUE AUCCEPTAHTA) MEKIY
M. 1. MeunukoBbiM U A. ®@. MacnoBckUM Benach niepenucka; 4) B Havase 1865 r. auccepTainus BMecTe ¢
JpYTUMHU IOKyMeHTaMy MeuHMKoBa Obla oTnpasieHa B [lenapramMeHT HapoaHoro npocsemenus. [Tokaza-

HBI ITYTU TOUCKa HOBBIX JaHHBIX O HEM.

Kuarouessle cioBa: . 1. MeuHrKOB, KaHIUAATCKAs AUCCEPTAlUs], XapbKOBCKUN YHUBEPCHUTET,
A. ®. Macnosckwuii, octpoB I'enbronann, annenuast Fabricia

O xwu3nu 6mnosora Mien Mnpnya Meunukosa (1845—
1916 rr.), pabotaBiuero B Poccuiickoil umnepun u
dpaniry3ckoii peciiyOnvke, HamUcaHo MHoro. Tem He
MeHee B Onorpacduu naypeata HobeneBckoil mpeMun
(1908 1.) BCE emé HeMallo HESICHBIX MOMEHTOB. B
HX YHUCJIe — COJIEp)KaHUe TUCCEPTAIIMOHHOTO MCCIIe-
noBaHUsI MeuHMKOBa Ha CTelleHb KaHauaata Xaphb-
KOBCKOTO YHHBEPCUTETa MO Pa3psily eCTeCTBEHHbBIX
Hayk (1864 r.).

B ommuume ot ero marucrepckou [3] u gOKTOp-
CKoM [2] auccepTanuii, OMyOJMKOBAaHHBIX BO BTOPOI
nosiopuHe 1860-X IT., KaHAMIATCKas JMCCepTalys
3HaMEHUTOro y4€Horo u B 1951 r. cunranach «k coxa-
JIEHUIO, 10 CUX TOp He pa3bickaHHOI» ([8], c. 6). He
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HAIIM €€ U MO3Ke, Cy/is TI0 OTCYTCTBHIO COOOIICHUH
00 3TOM U IO pa3HOOOPA3UI0 MHEHUI O COAEPKAHUU
JUCCEPTALIMK Y TEX HEMHOTMX aBTOPOB, KTO MUILET O
e€ 3amurTe B XapbKOBE U IPUBOJAUT Ha3BaHUE paOOTHI.
He uckimoueno, uyro nuccepranmio Vs MednukoBa
Y HE UCKaJI BOBCE; IIPY 9TOM YIUBJISET PABHOIYILINE
K JIOCaJJHOMY Tpodey B 6uorpauu BEIMKOro O1o-
Jiora.

3aMeTuM, 4YTO KaHAWJATCKasg JAucceprauus
N. . MedHrKOBa U €€ 3aIUTa He NIPUBJIEKAIN BHU-
MaHus 6norpacoB ¢ CaMOro Havazia, IpHYEM TOH B
3aMajluMBaHUM 3aJajl OH caM. MEYHUKOB SIBHO HE
CUMTANl 3Ty PadOTy CepbE3HOM U JOCTOMHOW MaMsi-
TH, KaK, BIIPOYEM, U MOYTHU BCE, CBS3BIBABIIIEE €TI0 C
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XappKOBCKUM yHHBepcuTeToM. OHa He yNOMSHYTa,
HarpuMep, B JIMYHO COCTaBJIEHHBIX YUYEHBIM CIIHC-
K€ CBOMX TPYIOB U aBTOOMOrpapruecKol crpaBKe
[1]. Her xkaHgumaTcKoW OuccepTallid W OMHUCAHUS
e€ 3ammThl B XapbKOBE U B HAMOOJIee aBTOPUTETHOMN
pycckos3praHoi Onorpacduu ouosora [4]. Her e€ u
B apxuBe MeunukoBa, nepese3¢HHOM B CCCP u3
[Mapuxa. Wnbsa Wnpuu CIOBHO XOTEN, YTOOBI TOT
SMU30/] €rO KU3HU 3a0bLIC.

EnBa 11 He e AMHCTBEHHBIN U3BECTHBIN JOKYMEHT,
re OH YINOMSIHYJ CBOIO KaHJUIATCKYIO JIuccepTa-
o, — ncbMo H. U. TTuporoy ot 06.12.1864 r. [5]:

«BaTOM rofty ...s IPUCTYNWI K ASP:KaHUIO OKOH-
YaTesIbHBIX 9K3aMEHOB (/15 YErO ...TepeLIe U3 CTy-
JEHTOB B BOJIbHBIE CIyIIATEIM) W, BbIIEPKAB HMX
C KaHAWAATCKUMHM OTMETKaMHM, noexasn (B Hayale
WIOHST), YTOOBI MMO3HAKOMUTBCS ¢ (payHOH MOpsi, Ha
0. ['enpronana, rae mpoObLT A0 MOJOBUHBI CEHTAOPS
U T7e, KpoMe MITYIui, cAeman clelyionue padoThL:
“Zur Naturgeschichte der Rhabdocoelen” (3ta cra-
Th BOWMIET B COCTaB OJIMKaMIed KHWKKA “Archiv
fiir Naturgeschichte”), “Beitrage zur Kenntnis der
Chaetopoden” u “Uber die Nematoden der Nordsee”;
MOC/IeAHNE JIBe padOoThl ykKe MPUTOTOBJIEHHI K Teva-
1. Kpome toro, 51 coobumn B pepakumio «OT4éTa o
coOpaHMU HATYpPAJIMCTOB M Bpauei B ['Mccene» usio-
’KeHHe MPOU3HECEHHOW MHOIO Ha 3TOM COOpaHUM pe-
4y «O0 opraHax 4yBCTB aHHE/IW/», U3BJEUEHUE U3
koTopoi nomeneHo B “Tageblatt der Versammlung
deutscher Naturforscher und Aertze”, Ne 4. Ha I'ejib-
roJIlaHJie 5 TIPUTOTOBUJI TaKKe CBOE KAHOUOAMCKOe
paccyoicoenue «Hccaedosanue gpadpuuuu Ceseprozo
mops» (kypcue aemopa — K. P.), KoTopoe y:ke 0100-
PEHO (paKyJIbTETOM.

B npumeuvanusax k nucemy H. . ITuporosy ([5])
ormeueHo, uto Tpyasl “Uber die Nematoden der
Nordsee” u «HMccnenoanus dadpurmm CeBepHOro
MOpsI» OCTaJIUCh, MO-BUAUMOMY, B PYKOIIMCHOM Ba-
puaHTe. XapaKTepHO, YTO, MPOJiekaB MOJBEKa B ap-
xuBe MUHKCTEpCTBA HAPOAHOTO MPOCBEILEHU S, [TUCh-
Mo Obi10 omyOnukoBaHo C. 1. IIrpaiixom b B
1916 1., mocne cmeptu U. 1. MeunukoBa. Ho 6uorpa-
(poB OHO MPUBIIEKJIO HE YTOMUHAHUEM KaHIUIATCKO-
ro ucciefgoBanusi MeuHukoBa, a (pakToM OOILEHUS
ABYX BEJIMKUX PYCCKUX YUEHBIX.

3HAYMTEIbHO paHbIIle COOOIIEHHS O 3aIIUTe KaH-
AUATCKOW auccepTanmu Oyaymiero HoOeneBckoro

Jaypearta ObLIM HarleyaTaHbl B IPOTOKOJIAX 3acejia-
Hull CoBeTa XapbKOBCKOro yHuBepcureTa [6], onHa-
KO ¥ OHM OKa3aJIMCh BHE MOJIs 3peHus onorpagos. B
STOU CBS3M NPEJCTaBIIsACTCS 11e7eCO00Pa3HBIM TPH-
BECTHU CJIE/1YIOIYI0 MH(OpMALIUIO.

B nporokosie ot 30.05.1864 r. ykazano (ct. 10—
12), 4TO NOCTOPOHHUM CiyllaTesNb MO (PUBHMKO-
MaTteMatuieckoMy (akyiiprery Mibs MeuHuKoB, Bbl-
JepKaB MOJIOKEHHBIE UCTIBITAHUS, YAOCTOEH CTENEHU
KaHAMJaTa 1o pa3psiy €CTECTBEHHbIX HayK MOJ] yClIo-
BHEM NPEACTABJICHUS YAOBJIETBOPUTEIBLHON AUCCEp-
TaLWK.

Hnsa yreepxaeHus CoBETOM yHUBEpCUTETa B
9TON cTeneHn MEeUYHHMKOB 00si3aH ObLT BBINOJHUTD
3TO YCJIOBHE B TeueHHe 6 MecsleB MOcCe MCIbITa-
HUI (K KOHITy HOsIOpst 1864 1.). [IpencraBieHHas auc-
cepTals paccMaTpUBaIach «IO MPUHAIJIEKHOCTU €€
npeamera» npodeccopoMm, U B Cilydyae, ecJi Mo MHUCh-
MEHHOMY OT3bIBYy PELIEH3€HTa OHa ObUla MPHU3HAHA
yIIOBJIETBOPUTEJILHOM, UIIYIIUI CTETIEHN KaHAuaTa
NpUIIAmaIcs il KOJUIOKBUYMa — CJIOBECHOTO 00b-
SICHEHM 110 COZIEP/KAHUIO JUCCEPTALIUN.

B uone 1864 r. . 1. MeyHMKOB OTHpaBUJICS
IU1s1 IOATOTOBKM JuccepTaiuu yepes [letepOypr Ha
o. I'enprosiany B CeBepnom mope (10 1890 r. — Bia-
nenue BemmkoOpuranun). [IpopaboTas 31echk Tpu Me-
csaua, oH yexan B ['epmanmio, B 1. ['uccen, rue 06—
13 cenrsi6ps 1864 r. yuactBoBas B XXXIX Cresne
IeépMaHCKUX €CTECTBOUCIIBITATENIEN U Bpauel. 3aTemMm
Nnbs ycrpowsics B nabopatopuio Pynonbgda Jleiikap-
Ta (1822-1898 r1r.), npodeccopa I'mcceHckoro yHu-
BEPCHUTETa W KPYITHOTO CIIENUaINCTa Mo Oecro3Bo-
HouHbIM. P. Jleiikapt uepe3 H.U. Iluporosa, kypa-
TOpa 3arpaHKOMAaHAUPOBOK POCCUMCKUX YUYEHBIX, IO~
Mor Me4HMKOBY MOJy4UTh (PMHAHCUPOBaHUE OT Mu-
HHUCTEPCTBA HApOAHOTO npocBeuienus Poccun.

OOBIYHO «HIIyIIMe CTeTIeHW KaHAuaaTa» Xapb-
KOBCKOTO YHUBEPCUTETa HAXOOWIM MaTephan Ui
CBOHUX AMCCEPTALMH B Ipejeiax XapbKOBCKOM XK€ I'y-
OepHuUH, a CPE/ICTBA Ha 3arPAaHKOMAHIMUPOBKH UM He
BBIICJISUIACH. Takue CTUNEHIMHU NOJTyYasIy JIMIIb JIU-
114, y’Ke UMEeBIINe KaHIUIATCKYIO CTeNleHb 1 U30paH-
HBIE HAYAJIbCTBOM I IOATOTOBKH K ITPO(HECCOPCKO-
My 3BaHMI0. M3 4nciia 300710108 XapbKOBCKOIO YHU-
BEpCUTETA 32 TPAHULENA C ITOW LIEJIBI0O HAXOAMJICSH
I1. T. Crenanos (1839-1908 rr.), nosyuynBIINiI ABYX-
rOJIMYHYI0 cThreHanio Ha 1862—1864 rr. Kcratu, Oy-
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aymui podeccop 300orur CTenaHoB mopadoTas
10 Meunukosa 1 Ha o. ['esibronann, u B r. ['uccene y
P. Jleiikapra.

Wb ke noexas Mo MnpoJiokKeHHON 3eMJISIKOM J10-
poxke jetom 1864 r., He UMesl HU CTEeNeHH, HU CTU-
MeHINH, a 10 JIMYHOW MHULIMATHBE U Ha CBOM (TOYHee,
POOUTENBCKUE) NEHBIM, TBEPAO HAJAEACh 3aKPENUTh-
s Ha KeJJaHHOM 3anaje Hagoiro. M nobusncs cBoeit
LEJIN.

Vxe B OKTAOpe mpuIeqmas rno mnoyre B Xapb-
koB jucceptaiusa U. . MeunukoBa Oblia paccMoT-
peHa CoBeramMu (pU3MKO-MAaTEMATHUECKOTO (DaKyJib-
Teta U XapbKOBCcKOro yHusepcurera ([6], [Ipotokon
3aceganus 20.10.1864 r., ct. 8). I[Ipod. A. d. Mac-
soBckuil (1831-1889 rr.), mpenoaaBaBIIMi 300J10-
T'Ui0 OECTIIO3BOHOYHBIX, TOATOTOBHMJI «ITUChMEHHBIN
pazoop paccyxaenus “UccnenoBanus dpadpurmun Ce-
BEPHOTO MOPs”, HAIMCAHHOTO I. MEYHUKOBBIM 151
MOJIyueHUsl CTENEeHU KaHauaata Mo pa3psily ecre-
CTBEHHBIX HayK», HA OCHOBE KOTOpPOro (paKyJbTeT CO-
CTaBWJI MpeCTaBIeHue OT 16 OKTAOpS.

OT3B1B MacjioBCKOro ObLT XBaJIeOHBIN, HO COep-
KaHME KaHAUJATCKOTO PacCyKAECHUS HE OTPa3HIOCh
B rpotokouie 3aceqanus 20.10.1864 r. 3aTo B HEM Obl-
JIO y/IeJIeHO MHOTO MeCTa MPoch0aM OCBOOOJUTH TUC-
CepTaHTa OT OOBIYHOM MPOILIEAYPhI 3AIUTHI:

«I". MeuHHMKOB BO BpeMsl MOCEIeHHs] UM YHUBEp-
CUTETCKHX JIEKIIMI OTJIMYAJICS CHOCOOHOCTSMU, OCO-
OeHHOI0 JTIOOOBBIO K HayKe W MpUIekKaHUEeM, U Harle-
yaTaja B 3arPAaHUYHBIX YUEHBIX KYpPHAJIAX HECKOJbKO
CaMOCTOSATENbHBIX cTaTel. ... I". MeYHHKOB, 110 OKOH-
YaHUM MM 3K3aMEHa, yeXaJl C YUEHOIO LIEJIbIO 3a Ipa-
HULy, TJI€ U HbIHE HAXOOUTCS, NOITOMY M HE MO-
KET SIBUThCSI B XapbKOB AJIA ...CIIOBECHOTO OOBsIC-
HEHUsI 10 MPEeAMETY MPEACTaBICHHON UM JuccepTa-
1 (colloquium). YseHsl pakysbTeTa, Oymydan yoex-
JIeHbI, YTO TUCCepTalMs HamMcaHa caMuM MeJHHMKO-
BBbIM, U HE KeJas MPepbIBaTh €r0 YUEHBIE 3aHATHS 32
IpaHULIEN paJy U3JMIIHEN B 3TOM ciiy4yae (popmalib-
HOCTH, TOJIOKWIM MPpocuTh COBET U T. MONEYUTENS
XO/IaTAlCTBOBATh 00 yTBEpK/AeHUH I. MeuHHKOBa B
CTeTleHH KaHauaaTa 6e3 UCTIOJTHEHUS UM TIpe/ITUCaH-
HOT'O TpaBUJIaMU 00 VICTIBITAHUSIX HA YUEHBIE CTETICHU
YCJIOBUSI OTHOCUTEJNILHO KOJUIOKBUYMa».

Xo[aTaicTBO, HE3aMeIJIUTEIbHO OTIIPABIEHHOE
B CTOJIMILY, OBUIO ¥ YJJOBJIETBOPEHO TaK K& HEOOBIYHO
ObICcTpO: yke 16 nexabpsi moneunTtesb XapbKOBCKO-
ro yueonoro okpyra (K.K. ®oirr, 1808-1873 rr.)

Mopckoii 6uosnornueckuii xkypaaa 2017 Tom 2 Ne 1

yBenoMu1 CoBeT yHUBEpPCUTETA O TOM, UTO, IPUHSB
BO BHUMaHHE OTIMYHBIE CIIOCOOHOCTH M TpUJICKa-
uue Vnbu MeuHrKoBa, MUHUCTP HAPOJHOTO MPOCBE-
nienusi A. B. T'onoBuun (1821-1886 rr.) pa3zpeni
YTBEPIUTbh OHOTO B CTENEHU KaHIu1aTa, He MOoABep-
rasi BHIIIOJIHEHUIO YCJIOBUSI OTHOCUTEIBHO KOJUIOKBU-
yma. 1 Coer nocranosui ([6], IIpoTokosn 3acenanus
19.12.1864 r., ct1. 7): «Bbigats r. MEUHUKOBY AUILIOM
Ha CTENEeHb KaHIUAaTa.

C y4€TOM BpeMeHH, YIIEAIEro Ha IEPECHIIKY pa-
OOTHI, €€ MPOYTEHHE PEIeH3eHTOM, HaIllMCaHWe OT-
3bIBa M MpeACTaBlieHUs (paKky/ibTeTa, MOKHO yTBEp-
KIIaTh, UTO qUccepTaius Obuia oTripaBiaeHa u3 ['ucce-
Ha B XapbKOB HE MO3%ke KOHIIA CEHTSOps, a CKopee —
B cepe/luHe Mecsla, BCckope nociie npuesna Mibsu ¢
I'eapronanma u okoHuanuda che3ma. Ocenpio 1864 r.
cepbe3Hble (PMHAHCOBBIE 3aTPYAHEHUS HE TIO3BOJISUTU
MeuHMKOBY Harevatath cBolo padoty B ['epmanuu, u
MPUCTIAHHOE UM B XapbKOB «KaHAUAATCKOE Paccyk-
JeHue» ObUI0, OECCIIOPHO, PYKOIIUCHBIM.

B nporokosnax CoBera XapbKOBCKOTO YHUBEPCH-
TeTa Mbl HE HALUIM pElleHHs] WU3[aTh IUCCEePTaLNIo
. 1. MeunukoBa B Turnorpaduu (B OTHOIIEHUU JIPY-
TUX KaHAUJATCKUX PadoT TaKoe CIIydanoch U3PeaKa).
Tak nepsas nuccepranys MOJOAOIO 300JI0Ta U OCTa-
Jlach pykornuvcHou. B e€ HazBaHMU BCTpevaloTcs pas-
HBIE BAPUAHTHI («UCCIIEIOBAaHUE» U «UCCIIEJOBAHU»,
«(pabpurpn» 1 «padpurmii»), 9YT0 BHI3BAHO, CKOpEe
BCEro, HeOPeKHOCTHIO MUCABIIIETO.

Axsemiuip aucceprauuu W. V1. Meunukosa g01-
’KeH ObLT OCTAaThCS B €r0 YHUBEPCUTETCKOM JIMYHOM
nene (COXKEHHOM, IO CI0BaM HEKOTOPHIX aBTOPOB,
HEMELIKMMU OKKyMaHTaMu Bo BpeMsi Benmkoit Oteue-
CTBEHHOM BOWHBI). HO MOXHO CMeJl0 TOBOPUTH, UTO
He octajics. MHave kaHaunarckas aucceprauus Obl-
Ja OBl TOIPOOHO omnMcaHa npy ropudukamu Meu-
HUKOBa, HauaBieics mocie 1908 r. 1 ocoOeHHO ycu-
yuBiercsa B Xapbkose ¢ 1920-1930-x rr. Paktuye-
CKH e TpY/l, MOJHABIINNA 3HAMEHUTOTO 3eMJIsIKa Ha
MIEPBYIO CTyIEHb HAYYHOUN UepapXuu, IOUTH HE BCHO-
MUHAJIN.

Heno B TOoM, uTO yke B (peBpasie 1865 r. ynpas-
nsommi  XapbKOBCKMM yYeOHBIM OKPYTOM, YBEIO-
MuB CoBeT XapbKOBCKOT'O YHUBEPCUTETA O KOMaH -
POBaHUKM MUHHCTEPCTBOM 34 TPAHUILY C YUEHOIO Iie-
JbI0 KaHauaaTa (pU3MKO-MaTeMaTUyecKoro (akyib-
teta Vb Me4yHHKOBa, IPEJIOKUIT JOCTABUTD JIOKY-
MEHTHI MocJieIHero B JlenaprameHT HapoJHOro Mpo-
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cgenienus ([6], [Tporokon 3acenanus 16.02.1865 r.,
ct. 2). CoBer ompenenui: TOKyMeHTh MeuHukoBa
MPErPOBOIUTh B CTONHUILY. A B UX YUCIE, BEPOSTHO,
OBbLT 1 SK3eMIUISIP KAaHIUIATCKOU JUCCepTALIUN.

Em€ onuH e€ 3Kk3eMIuisip, BO3MOKHO, OCTAJICS y
A. ®. MacioBckoro, MucaBIiero BHIIIEYTOMSHYTHIA
or3biB. Ho Anekceii ®paHiieBUY — MO-BUIUMOMY,
BTOPOI M MOCJIEAHUIA YeJIOBEK, BUAEBLIWI IOJIHBINA
TEKCT AUCCEPTALUU, — HUKOI/IA HUYEro He BCIOMU-
HaJl Ha 3TOT CYET.

B mobom citydae repBast AUCCepPTAIUs MOJIOIO-
ro y4€HOro TOYHO OTHOCWJIACh (KaK U ABE IMOCIey-
I0IMX) K 00JacTH MOpcKoit 6uosornu. Ho 4To KOH-
KPEeTHO e€ aBTop Has3biBaJ (padpuimeit (BUIOM) WU
(pabpunmsivu (pojIoM) ¥ YTO UIMEHHO MCCIIeJ0Ba?

®dabpunmii CynecTByeT MHOXKECTBO. DTO UMS B
namsATh 300j0ora Orro Padpurms (1744—-1822 rr.),
padotaBiero B I'pennanauu u B [laHuu, MOTYIUIN
pasHble BUIBI pelO (Harpumep, akyna Centroscyllium
fabricii, «mopckonl cnauzeHb» Liparis  fabricii,
Lumpenus fabricii), MmoimiockoB (kambmap Gonatus
fabricii, mopckas ynutka Scabrotrophon fabricii), pa-
KooOpa3Hblx (KpeBeTka Eualus fabricii, Cystisoma
fabricii, Neoalbionella fabricii n np.), napasuru-
yeckux 4vepseu (Polychaeta fabricii, Chitinopoma
fabricii, Crangonobdella  fabricii,  Platybdella
fabricii) u np.

N3Becrten takxke pox Fabricia Blainville, 1828 u3
KJj1acca MHorouieTuHKOBbIX (Polychaeta), otaen kosb-
yateix yepBeil Annelida. Hanpumep, oOuratomuii B
Cesepnom mope Bup, Fabricia stellaris (O.F. Miiller,
1774), npunapiexamuii kK mopsaaky Sabellida, a Tak-
K€ MHOTOYHMCIIEHHbIE BUJBl W3 3TOr0 poja, IMo3-
ke MO0 CHMHOHUMH3UPOBAHHBIE B MOHOTHI (Syn.:
Fabricia sabella (Ehrenberg, 1836, Fabricia affinis
Leuckart, 1849, Fabricia amphicora Quatrefages,
1866, Fabricia atlantica (Treadwell, 1932), Fabricia
dubia Wesenberg-Lund, 1941 u ap.), 1100 BbIjIe/IeH-
Hble B HOBbIE POJbl. DTU OPraHU3Mbl U CETO/IHs SIB-
JISIIOTCS] TPEIMETOM MCCIIEJOBAHUN POCCUNCKUX YUE-
HbIX. Ho kakoi u3 Hux nonasncs Ninbe MedyHukoBy B
1864 1.?

TouHOe ykazaHMe TUIA, K KOTOPOMY TpHHA[Ie-
’KaJ1 00bEKT UCCIIeIOBAHU S XapbKOBCKOT'O 300J10Ta Ha
[enbronanne, umeercsi B MepBOM, MAPHKCKOM M3/1a-
HUM ero HanboJiee u3BecTHOU Onorpacduu . ['masa XI
HAaYMHAETCS C TAKOTO TEKCTa:

“XI. Séjour a letranger. Etudes et recherché
embryologiques.

Elie avait encore sa these de license a preparer.
Pour le fair, il résolut d’aller passer deux mois a
I'ile d’Héligoland, dont la flore et la faune attiraient
les naturalists. <...> Des son arrivée a Héligoland,
il fut absorbé par le travail. Il poursuivait son idée
d’éclairer la généalogie des organismes par I'étude
des forms isolées, restées en dehors des groupes
déterémines'”.

A B oJICTpOYHOM ITpuMevaHuu ckazano: “1. Il fit
des recherché sur un ver annelé, tres particulier, le
Fabritia”.

Ver annelé — kospuatelii uyepBb. VaeHTHUYHOE
NpYMeyYaHue UMEETCs U B AHIJIMICKOM MEPEBO/Ie KHU-
i O. MeunukoBoii (1921): «<He made researches on
a very singular annulate worm, the Fabricia».

OpnHako B COBETCKOM IepeBojie Ouorpaguu [4]
npuMeyanue o (haOdpuIK, MpeACTaBUTEIIHHULIE aH-
HEJIUJI, TI0 KAKUM-TO COOOPaXKEHUSIM yKe OTCYyTCTBO-
BaJIO (XOTS Ha3BaHWSA JPYTUX OCCIIO3BOHOYHBIX, KO-
TopbiMu Unbs Mnbuy 3aHMMAascss Ha OCTpoOBe, — ra-
CTPOTPUXH, HEMAaTOJbl — BOCIIPOM3BEIECHBl HEYKOC-
HUTENbHO). JlaHHBIN (DaKT, KOHEUHO, CIIOCOOCTBOBAI
CTYILEHUIO TYMaHa BOKPYT MEepPBOH JIMCcCepTaliu, KO-
TOpyl0o MEeYHHUKOB TaK He JTIOOUT BCTIOMUHATb.

N3 BrienpuBeIEHHOTO NUChbMa [S] cleayeT, uto
€IMHCTBEHHOM €ro reJbrojanackoi paboToil 0 KOJb-
YyaThIX 4YepBsaX OblIa «peub» Ha cbesle B [ucceHe.
N3 crniuckoB Tpynos M. M. MeuHukoBa OYEBUAHO,
YTO 3Ta OYEeHb KOPOTKas MyOJMKaIus o0 opraHax
gyscts anHenup (“Uber die Sinnesorgane einiger
Anneliden”) BBIIIIIa HA HEMEKOM s13bIKe B 1865 1. B
XX B. 9Ta 3aMeTKa, 00BEMOM [IB€ C TIOJIOBUHOM CTpa-
HUIIBI KPYITHOTO TEKCTa C YeThIPbMSI PUCYHKAMHU, ObI-
na nepeseneHa u onyonukoana B CCCP. CHauana
peub UIET O BUAAX KOJbUaThiX uepBeit Polybostrichus
miilleri v Sacconereis helgolandica, k dhadpunysam B
moOoM ciydae He oTHocsiuxcsa. Ho B KoHIe 3a-
MeTKM MeuHMKOBa UMEIOTCSI HECKOJIBKO CTPOK, MPeJI-
CTaBJISIONINX UHTEPEC ISl 00CykIaeMoi TeMsl [9]:

«Hapsiny ¢ paccMOTpeHHBIM 371€Ch PacoOJIOKEHH-
€M OpraHoOB YyBCTB, pa30pPOCAHHBIX MO Pa3IUYHBIM
CerMeHTaM, s Pellalch YIOMSHYTh ellé 00 OJHOM
clly4yae MoJOOHOTO PacIoiokKEHUsI OPraHOB 3PEHHUSI.

Sl umero B BUAY PacoJIOKEHUE IJ1a3 Yy OJHOrO
HOBOro Buma Sabella, naiinenHoro Ha Ienbrosanne,
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KOTOPBIN, KPOME YK€ M3BECTHOIO COCPEIOTOUYSHUS
71a3 Ha ka0pax, MOBTOPSIET MOJIOKEHHUE IJ1a3, Xapak-
TepHoe 11 HekoTtopbix Limivoren (Polyophtalma
u Myxicola). Ha kaxaom cermeHte ynoMsiHyTOM
Sabella naxomgutcss mapa KapMUHHO-KPACHBIX TJ1a3,
TMOJIOJKEHUE U OpraHU3aIusl KOTOPBIX OOHAPYKHUBAET
eIng u cieIytonre 0coOeHHOCTH. B mepBbix 8 cermeH-
Tax Ha OpIOIIHON MOBEPXHOCTH HAXOMSTCS JIUIIEH-
HbI€ XpyCTaJIMKa I71a3a, B TO BpeMsI KaK Ha OCTaJIbHbIX
CEerMeHTaxX Ha CIIMHHOW MOBEPXHOCTU PACIOJIOKEHBI
r71a3a ¢ MPeJOMJISIONIeN CBET POTOBUIIEH. DTO pacmo-
JIOXKEHHE IJ1a3 COBMAJAeT C MEHSIOIMMCS pacroio-
KeHHeM KPIOYKOBUIHBIX IMIETHHOK, C €TUHCTBEHHON
pasHULEH, YTO KPIOYKOBU/IHBIE IIETUHKU OTCYTCTBY-
10T Ha MIEPBOM CerMeHTe, UMEeIoIeM I1a3a (puc. 2, 3,
4)».

Ha 3Tux pricyHKax nu300paxkeHbl: apanoaus mep-
BOTO cermMeHTa Sabella ¢ OpIOIIHOI CTOPOHBIL; Maparno-
IUs1 TIOCJIeIHET0 cerMeHTa Sabella co cTMHHOM CTOPO-
HBI; OT/IEJIbHBINA CIMHHOM IJ1a3 3TOTO %€ ’KUBOTHOTO.

B 3amerke BbI3BIBACT yIWBJIEHUE WCIIOJIH30Ba-
HUE aBTOPOM OJHOWIEHHOro MMeHM Sabella, xots
IJIsL IPYTUX aHHeJu MeYHUKOB Ha3blBaeT JIBYUJIeH-
Hble MMeHa. MaKCMMaJlbHO 3amyThIBAeT CUTYAIHIO
TOT (pakT, uTo pof Sabella Takxke BXOAUT B UYMCIIO
KOJIbYaThIX MHOTOIIETUHKOBBIX uepBeil. Ho To, uTto
cpei MHOTOYMCIIEHHBIX cabeslT OTCyTCTBYeT Sabella
fabricia, 3actaBisieT OoTaaTh MPEANOYTEHUE COYeTa-
nuo Fabricia sabella, xotopoe, Npeanoa0KUTEb-
HO, U ObUIO B cooOmmenun Mneun MeunukoBa. Ceii-
4yac CKa3aTb HEBO3MOXHO, BBUAY TPYAHOHAOCTYITHO-
CTU OpUIMHAJa MEepPBOTO HMCTOYHMKA, KOTJa «IOTe-
PAJTIOCh» MEepBOe UMSI — B HEMEIKOM W3JaHUU WU
MpU PYyCcCKOM MepeBojie. Bosbllie ocHOBaHMI MOJa-
rath, 4TO 3TO CIYYUJIOCH (Kak B Ouorpacduu) npu co-
BETCKOM IE€pPeBO/IE.

Hznoxun mu M. . MeyHUKOB B KaHIUIATCKOU
AMCccepTaluu, uccienoBaB Ha Ienbronanae mopdo-
noruio audemunsl Fabricia sabella, Takxe U €€ 3M-
Opuosoruio (Bc€ *ke MoNTopa AecATKa CTPOK W TPU
PUCYHKA — MaJIOBATO ISl KaHIUAATCKOTO MCCIeN0-
BaHus1)? Ha 3ToT Bompoc 6e3 TekcTa padoThl HEMb3si
OTBETUThH JaXe MPUOIUUTEIHHO.

MOXHO JI1 CerojiHs CUMTaTh MEPBYIO AUCCEpPTa-
o W. 1. MedyHuKoBa OKOHYATENbHO U Oe3BO3BpAT-
HO yTpaueHHOU? Ha Hamn B3ms, BOBCE HE HCKAThb
e€ — 1moaxo/ HerpaBUJIbHbIN. C OJJHOW CTOPOHBI, ECTh
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BEPOSITHOCTh TOTO, 4YTO TeKeT «Padpuiu CeBepHO-
ro MoOpsi», MPHUCIaHHBIN U3 XapbKoBa B CTOJHUILY B
(peBpane 1865 r., Tak U JIEKUT BMECTE C IPYTUMU
JOKYMEHTaMM KaHauaara MedHukoBa B apxuse [e-
napTaMeHTa HapOJHOTO MPOCBEIIeHUs — OTIeNa O/
HOMMEHHOTO MUHHUCTEPCTBA, BEAABILETO YHUBEPCUTE-
tamu Poccuiickort umnepuun. Cenyac 3to ¢ong 733
Poccuiickoro rocyjapcTBEHHOTO UCTOPUYECKOTO ap-
xuBa B Caskr-IletepOypre; B orucu 141 ynomsiHyTo
neio 46 «O KoMaHIUPOBKE 32 TPAHUILY C YUEHOIO 11e-
JIMIO KaHAuJaTa XapbKOBCKOIO yHuBepcureTa Med-
HuKoBa» (1864—1870 rr.). B mene 103 nucra, u 1o
KpalHeN Mepe OJJUH U3 HUX MOKET OKa3aTbCs YaCThIO
JCCepTaliii MOJIOJIOTO 300JI0Ta.

C npyroii CTOpoHBI, He O3HAAEKHO ¥ MOTUYAHKE
npod. A.d. Macorckoro. B [7] coobmianock, uyTo
yeThipe niuchma M. 1. MeyHMKOBY Ha 8 jHcTax, u3
XapbKoBa, OT npodeccopa 300710rud XapbKOBCKOTO
yHuBepcuTeTa Asiekcesi @panueBuya MacioBckoro,
natupoBaHHble 8 HOsIOps 1864 1., 5 AHBaps, S map-
Ta U 6 anpens 1865 r., myoiukyores B XVI Tome
Cobpanust counHeHn? MedHrukoBa. Ml TIIATEJIbHO
MIPOCMOTPEJH TOT TOM, BbliieAui B 1964 r. [9], HO
HE HallIM TaM TaKUX MHUCEM. KakK, BIPOYEM, U JIpy-
rux. OTIenbHO ke U3JaHHBIA COOpHUK [S5] BKIIOYa-
€T TOJIbKO MTUCbMa caMOro MeuHMKOBa, HO He cofep-
KUT a/IpECOBaHHBIX €My MocjiaHui. Tak 4To HanucaH-
HOoe MacJIOBCKUM CBOEMY YUYEHUKY OCTAETCS HEeW3-
BECTHBIM 001IecTBeHHOCTH. CamMu MUCbMA U CETOAHS
xpansrca B Apxuse PAH (dponn 584, onucs 4, neno
37). VI3 npuBeAEHHON Ha UHTEPHET-NIOpTajie UHpop-
Maly BUIHO, 41O rocie 1960 r. ¢ HUMHU KTO-TO «IIO-
padoTasi» — pa3opBasl MUCbMO OT 8 HOsIOps 1864 r.
Y U3bsU1 HUKHIOKIO MOJIOBUHY BTOPOTO Jiucta. Mexay
TEM UMEHHO B 3TOM [TUCbME pPeub MOTJIA UATHU E1IE U O
nucceprauuu M. 1. MedHuKoBa U €€ 3a1mTe, a He O
MUHUCTEPCKOM (PMHAHCUPOBAHUU TIPOAOJIKEHUS pa-
60T1hI B ['epmanum.

[ToaToMy «B3BICKYIOIIMM T'pajia» HE CTOUT MEJ-
JIUTb.

CIIMCOK JINTEPATYPbBI / REFERENCES

1. Unbss WUnbuy MeunukoB // Mamepuanvt ons
UCMOPUU HAYUHOUL U NPUKAAOHOT OesIMeNbHOCHUL
6 Poccuu no 300n02uu u CONPUKACAIOUWUMCSL C
He OMpPACASIM 3HAHUSL NPEUMYUECMBEHHO 3d
nocaeonee mpuouamunsmunemue (1850-1888),



84

K.B. PYCAHOB

. MeunukoBa

coopanmble Anamonuem boeoarosvim, npedceoa-
menem 300102u4eck020 omoeneHust 0Ouecmed.
T. 2 | Hzeecmuss Hmnepamopckozo ooujecmea
Arooumeneil  ecmecmeosHaHus, aHMpoOnONo2UU
u smuoepagbuu, cocmosuezo npu Hmnepamop-
ckom Mockosckom yrnugepcumeme. 1888. 'T. 57 /
Tpyoor 3oon0zumeckozo omoenenust odoujecmed.
T. 4. [II'ja Il'ich Mechnikov. Materialy dlja istorii
nauchnoj i prikladnoj dejatel’nosti v Rossii po
zoologii i soprikasajushchimsja s neju otrasljam

znanija  preimushchestvenno  za  poslednee
tridtsatipjatiletie (1850-1888), sobrannye
Anatoliem Bogdanovym, predsedatelem
Zoologicheskogo otdelenija obshchestva.

Vol. 2 / Izvestija Imperatorskogo obshchestva
ljubitelej  estestvoznanija,  antropologii i
Jjetnografii, sostojashchego pri Imperatorskom
Moskovskom universitete. 1888. Vol. 57 / Trudy
Zoologicheskogo otdelenija obshchestva. Vol. 4
(in Russ.)].

. MeunukoB U. . Uctopus passutus Nebalia //

3anucku Axademuu nayx. 1868. T. 13, kH. 1,
npwi. 1. C. 1-48. [Mechnikov I.I. Istorija
razvitija Nebalia. Zapiski Akademii nauk, 1868,
vol. 13, book 1, suppl. 1, pp. 1-48. (in Russ.)].

. MeunukoB W.WU. Hcmopus smoOpuonanvhozo

pazeumust  Sepiola. Cankt-IlerepOypr: Twurio-
rpapusa  Kykonp-AcHononsckoro, 1867. 72 c.
[Mechnikov 1. 1. Istorija embrional nogo razvitija
Sepiola. Sankt-Petersburg: Tipografiya Kukol’-
Jasnopol’skogo, 1867, 72 p. (in Russ.)].

O.H. 2Kuzuo Havu Havuua
Meunuxosea. Mocksa: T'ocusmar, 1926. 232 c.
[Mechnikova O. N. Zhizn’ Il'i Il'icha Mechnikova.
Moscow: Gosizdat, 1926, 232 p. (in Russ.)].

. IIucemo H.W. TMuporoBy (I'mccen, 6 nekad-

pa 1864 roma) // H. U. Meunukos. Ilucoma
(1863-1916 22.) /| non pen. A.E. TaiicuHo-

10.

. Metchnikoff E. Ueber

Buya, b.B. JleBmmua. MockBa: Hayka, 1974.
C. 40-42. [Pis’'mo N. I. Pirogovu (Gissen, 6 Dec.
1864 goda). In: I I. Mechnikov. Pisma (1863—
1916 gg.) / A.E. Gajsinovich, B.V. Levshin
(Eds). Moscow: Nauka, 1974, pp. 40-42. (in
Russ.)].

. IIpotokosnbl 3acemanuit Cosera Mmmnepartop-

CKOro XapbpKOBCKOIO yHHMBepcuTeTa 3a 1864—
1865 rr. // 2Kypran Munucmepcmea nHapoorozo
npoceewenusi. 1865. Y. 125, mapr, otgen II.
[Protokoly zasedanij Soveta Imperatorskogo
Khar’kovskogo universiteta za 1864—1865 gg.
Zhurnal Ministerstva narodnogo prosveshchenija.
1865, pt. 125, March, dep. II. (in Russ.)].

. P YKonucHole u 60Kymenmaﬂbnble mamepud.ivl

HU.HU. Meunuxosa / non pen. I1.I1. My3bruen-
k0. Mocksa: bropo HayuHou nHopmanuu, 1960.
262 c. [Rukopisnye i dokumental nye materialy I.1.
Mechnikova / P.P. Muzychenko (Ed.). Moscow:
Bjuro nauchnoj informatsii, 1960, 262 p. (in
Russ.)].

. XuwkHskoB B.B., Baungpax I'. M., XuxHsKO-

Ba H. B. Teopuecmeo Meunukosa u aumepamypa
0 Hem; bub.auoepagpuueckuii ykazamens. Mocksa:
Menruz, 1951. 192 c. [Hizhnjakov V.V,
Vajndrah G. M., Hizhnjakova N. V. Tvorchestvo
Mechnikova i literatura o nem: bibliograficheskij
ukazatel’. Moscow: Medgiz, 1951, 192 p. (in
Russ.)].

die Sinnesorgane
einiger Anneliden. Amtlicher Bericht iiber die
Versammlung  deutscher Naturforscher und
Aertze in Gissen. Sektion fiir Zoologie und
Anatomie. Gissen, 1864- 1865, pp. 160-161.
Metchnikoff Olga. Vie d’Elie Metchnikoff
(1845-1916). Paris: Librarie Hachette, 1920,
272 p.

What did Iliya Mechnikov explored in his PhD Thesis?

K. V. Rusanov

Khar’kov, Ukraine
E-mail: construsanov@yandex.ru

Scientific activity of Ilia I. Mechnikov (1845-1916), Nobel Prize winner, was discussed in a large number of
publications whereas some of his scientific life remains obscure. In particular, what did the researcher write
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in his doctoral dissertation “The study of Fabricia of the Northern Sea” submitted to the Imperial Kharkov
University? This work evidences that in 1864 the University Council, under the active participation of Prof.
A.F. Maslovsky, approved and validated I. I. Mechnikov’s PhD Thesis and awarded him PhD Degree in nat-
ural sciences. The manuscript is considered lost, its content hence unknown; the pertinent publications in
Russian do not hold a guess about the taxon of marine organisms the prominent researcher explored. Hav-
ing surveyed all available literature, the following hypothesis are proposed: 1) after studying annelid Fabricia
sabella at Helgoland island in summer 1864, I. I. Mechnikov included results of the investigation in the disser-
tation which he sent to Kharkov not later than in September; 2) the manuscript was hand-written, the number
of its copies — very limited; 3) when the applicant was temporary absent, he and Prof. A. F. Maslovsky were
in correspondence about the forthcoming defense and the related procedure; and 4) in the beginning of 1865,
the PhD Thesis of I.1. Mechnikov together with other related documentation were sent to the Department
of Public Education. In conclusion, the pertinent information retrieval was explaned.

Keywords: 1. I. Mechnikov, PhD Thesis, Kharkov University, A. F. Maslovsky, Helgoland, annelids Fabricia
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BriepBble TUHTMHHHOA, ONpeAe]€HHAsT HAMHU Kak
Tintinnopsis mortensenii Schmidt, 1902, o6Hapy:xe-
Ha B €JUHUYHOM 3K3eMIUIApe B 3cTyapuu p. Yep-
Has (44°22°14”N, 33°20’40”E) B utone 2009 r. Crne-
AylolIasi HaxoAKa YK€ HEeCKOJIbKUX IK3eMIUIpoB 7.
mortensenii B TIpo0ax, OTOOpPaHHBIX HA BBIXOJE W3
6. CeBactononbckas (44°22°29”N, 33°18°28”E), npu-
xoautcs: Ha aBryct 2016 r. JlaHHBIA BUj XapakTe-
pEH U1l TPONMYECKUX palloHOB MMpOBOro OKeaHa.
Panee on Obu1 0OHapyxeH B Cuamckom, MekcrkaH-
ckoM 1 KyBelTcKOM 3ajMBax, y OeperoB ABCTpaiun
u Muguu, B CpenuzemHoM Mmope y OeperoB Jlusa-
Ha (Schmidt, 1901; Al-Yamani and Skryabin, 2006;
Abboud-Abi Saab, 2008; Coats and Clamp, 2009).
B YépHom mope 3TOT BHJ paHee OTMEUYEH He ObLI.
T. mortensenii XapakTepu3yeTcsi Kak HEPUTHUYECKUU
BUJI, TIPUYPOUYCHHBIN HCKIIOUUTELHO K TPUOPEK-
HbIM paiioHaM. OTHOCHUTCS K peAKuM BuaaMm. Pako-
BUHKA B (hOpMe KOJIOKOJIa, C BBITHYTOW HapyXKy OO0JIb-
IOM, MOYTU TOPU3OHTAIBHOU MEPOPATLHON BOPOH-
KOW M CJIeTKa pa3ayThiM OKPYIJIBIM a00paIbHBIM KOH-
oM. Buemne 7. mortensenii cxoxa ¢ T. campanula
Ehrenberg, 1840, koTopas sBiseTcsa aOOpPUTeHOM
Yépnoro mops. OTimuus Mexay IBYyMs BUAAMU 3a-
KJIIOYAIOTCSI B TOM, YTO HVDKHSISI YacTh PAKOBUHKU
y T. mortensenii He WMEET XBOCTOBOTO OTPOCTKA,
KakK y MOJABJISIONIEro OOJBITMHCTBA SK3EMIUISIPOB
T. campanula, v obiue pasmepsl 1. mortensenii 3Ha-
YUTEJIbHO MEHbIIIE: AJTMHA pakOBUHKU 60—-80 MKM, TO-
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IMpunsra k myoaukanuu 31.03.2017 r.

raakak y 7. campanula nnviHa pakOBUHKU BapbUPYyeET
ot 110 go 200 MKM.

Puc. 1. Tintinnopsis mortensenii Schmidt, 1902, 06-
HapyxeHHbIH B aBrycte 2016 B 6. CeBacromnonbckas
(Yepnoe mope)

Fig. 1. Tintinnopsis mortensenii Schmidt, 1902, found
in August 2016 in Sevastopol Bay (Black Sea)

Pabora BeimonHeHa B pamkax roczaganus PI'BYH
NMBU «MOHHUTOPUHT OUOJIOTHUYECKOTO pa3HOOOpa-
3usl THIAPOOMOHTOB YepHOMOPCKO-A30BCKOro Oac-
ceiiHa U pa3paboTka 3(PPEKTUBHBIX Mep IO ero Co-
xpaHeHuo» (roc. per. Ne 0828-2014-0014).
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About first records of tintinnid Tintinnopsis mortensenii Schmidt, 1902 (Spirotrichea, Choreotrichia,
Tintinnida, Codonellidae) in the Sevastopol Bay plankton (Black Sea). N. A. Gavrilova. Kovalevsky
Institute of Marine Biological Research RAS, Sevastopol, Russian Federation. The tintinnid ciliate Tintinnopsis
mortensenii Schmidt, 1902 was detected in estuary of the Chernaya River in 2009 for the first time. Next
time it was recorded in August 2016 at the mouth of Sevastopol Bay. This neritic species is rare and
demonstrate tropical occurrence. Morphological differences from the close Black Sea species T. campanula
are shown. Keywords: tintinnida, invasive species, Black Sea, Sevastopol Bay, biogeography, biodiversity,

Tintinnopsis mortensenii.
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Ilo3apaBiasiem Eneny AnycgpueBy
¢ npucy:kjaeHueM mejaanau Poccuiickonn akajeMun HayK!

ITo uroram koHkypca 2016 r. Ha npucy:xje-
Hue menanei Poccuiickoil akageMun Hayk
JUIsl MOJIOJBIX yueHbIX Poccuu u ans cry-
JICHTOB BBICIIMX y4eOHBIX 3aBefeHuil Poc-
cuu [Ipesunuym Poccuiickoil akajgeMuu Ha-
YK ITOCTaHOBWJI IPUCYIUTH Meaalb Poccuii-
CKOW aKaJeMMH HayK B OO0JIaCTH OOIIein
OUOJIOTMH KaHIUIATy OWOJIOTMYECKUX Ha-
yk AnydgpueBoii Enene BanepreBne 3a
IUKJ Hay4YHBIX padoT «Ku3Hb B 3KCTpe-
MasbHBIX ycioBusix: Crustacea B rumepco-
JIEHbIX 03epax EBpazum».

IMOHT 3BKCHUHCKUH — 2017

I'iy6okoyBazkaeMble KoJlieru!

[Tpurnamaem Bac npuHATh yyactie B padote X Hay4HO-NPAKTUYECKON KOH(EPEHIIMU MOJIOJbIX YUEHBIX
o npodiemam BojiHbIX 3KocucTeM «[TOHT SBKCUHCKNU — 2017» B pamkax nposeaeHus I'oga Dkosorun

B Poccuiickoit deneparum.

Kondepenmus cocroutcs ¢ 11 mo 16 cenrsiopst 2017 roma B . CeBacromnous Ha 6a3e PI'BYH «MHcTHTYT

MOPCKHUX OHnoornyeckux uccnegaoanuii umenn A. O. Koanesckoro PAH»

WHCcTUTYT MOpCKUX OHMosornueckux uccienoanuil umeHn A. O. KoBasieBCKOro — OJTHO U3 CTapeuminx
rUAPOOUOTIOTMYECKHX YUpexIeHuid Poccum M 0JJHO U3 aBTOPUTETHEUIIIUX THIPOOHOIOTHUECKUX YUPEKACHUM
mupa. B ero cocras, momumo 12 Hay4dHbIX OT/EJIOB, Ha MPaBax OTAEJbHBIX MOAPA3JAEICHUN BXOJAT HAyUYHO-
ucciieoBatesibckoe cyqHo «IIpodeccop Boasaunkuii», buonornueckas cranius ®PI'6YH UMBU B batu-
mumane (FOxwubiii 6eper Kprpima), a Takke HaydHO-00pa30BaTeJIbHBINA IIEHTP KOJUIEKTUBHOTO ITOJIb30BaHHS
«CrniekTpoMeTpus U XpoMaTtorpapusi», HayYHO-00pa30BaTeIbHBIN LIEHTP KOJIEKTUBHOTO MOIb30BaHus «KoJ-

JIEKIIUA FI/I,I[pO6I/IOHTOB MI/IPOBOFO OKE€aHa».

K yuactuio B KondepeHuun npuriaimaoTcs MoJIoJbple YU€Hble (B Bo3pacTe JO 35 JIeT BKIIOYUTENBHO),

HpO6JI€MaTI/IKa I/ICCJICIIOBaHI/Iﬁ KOTOPBIX CBA3daHA C BOAHbIMU 9KOCUCTEMAMM.

kW=

Hayunas tematuka Kondgepenumu:
BuroJsiorus v 9K0JI0rusi TUIPOOUOHTOB.

Dkosiornyeckast OMoIHepreTuka, OMOXUMHMS U TeHETHKA THAPOOUOHTOB.
Boansle Grosiornyeckue pecypchbl, OMOTEXHOJIOTUS M aKBAKYJIbTYpa.
DyHKIIMOHMPOBAHUE U TPOAYKTUBHOCTb BOJHBIX SKOCUCTEM

[TpoGiemMbl KauecTBa BOIHOM Cpe[ibl, palliOHAIbHOE TIPUPOJOTIONH30BAHIE U YCTOWIUBOE Pa3BUTHE TIPH-

OpesxHO 30HBI MOpeir MupoBoro OkeaHa.

C ysaorcenuem, Opekomumem Kongpeperyuu.
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Buumanuro uvumameaneii!

3oonoeuueckuti uncmumym PAH,
Hucmumym mopckux uonozuueckux
uccaeoosanuii um. A. O. Koeanesckoeo PAH

U30arom HAYuHbLL HCYPHAN

MOPCKOM
BUOJIOTMYECKUN
JKYPHAJI

Ha crpanunax sxypHaia nyOJMKYOTCsS 0030pHbIE U OPUTH-
HaJlbHBIE CTAaThU, KpaTKUE COOOIIEHHsI M 3aMETKH, CoJlep-
JKaIlle HOBBIE JaHHBIE TEOPETUYECKUX M IKCTIEPUMEHTAIIb-
HBIX MCCJIEIOBaHUI B 00JIACTU MOPCKOM 9KOJIOTHHU, MaTepH-
aJibl O 3AKOHOMEPHOCTSIX pacIpeAesieH s KUBOTHBIX U pac-
TUTEJIbHBIX OPraHU3MOB B MHPOBOM OKeaHe, pe3yJbTaThl
KOMITJIEKCHOTO M3Y4€HHSI MOPCKHUX M OKEaHWYEeCKUX IKOCH-
cteM, paboThI B 00J1aCTH THAPOJIOTUH, TUIPOXUMHUH, MOJIHIC-
MoJiornd MupoBoro okeaHa u Jip. ITyOmuKyoTcs: Takxe Me-
TOAMYECKHE Pa3padOTKH, MaTepUasIbl HAyUHBIX JUCKYCCHI,
pELIeH31H, UICTOPUYECKUE XPOHUKH, MH(pOpMAIHs 0 KOHpe-
PEHLMSAX U T. II.

» PaccunrtaH Ha KOJIOrOB, OKEAHOJIOTOB, TMAPOOUOIIOroB, pa-
AUOOUOJIOTOB, TeorpadoB, HayYHBIX PAaOOTHHUKOB JAPYIHX
CMEKHBIX CIElMaIbHOCTEH, a TaKXe aclUpaHTOB, CTYAEH-
TOB COOTBETCTBYIOILIETO HAYYHOTO M OTPACcIeBOTO MPOQHIIs.

* Cratbu MyOIMKYIOTCSI HA PYCCKOM U aHIJIMHCKOM SI3BIKAX.

* [lepuOAMYHOCTH — YETHIPE pasa B IOf.

* TlognucaTbes Ha KypHAI MOKHO B JIIOOOM OTAEJIEHUH CBSZU
«ITouta Poccum».
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