“582.232:579(262.5)
b 89
HammonanbHasi AkajemMusi HayK YKpauHbl

UHCTUTYT GHOJIOrHH H0KHBIX MOpEi

M. A.O. Kosaaesckoro

FE_H'Q_‘@
ILLOCRITTINRITT
m]]l:lmurmll

CEC-HuBIOM

bpanueea FO.B., Kypunos A.B.

PACYET OFBEMOB KJIETOK MUKPOBO/JIOPOCJIEN
U INTAHKTOHHBIX HH®Y30PHIT YEPHOT'O MOPS

Cepacronoan 2003




HanuonanbHas AxaaeMusi HayK YKpPaHuHbI
HHcTHTYT OHOJIOTHH K0KHBIX MOpEH
uMm. A.O. KoBasieBckoro

CEC-HuBHOM
[TpenpunTt

bpanyesa 10.B., Kypunos A.B.

PACYET OFBEMOB KJIETOK MUKPOBO/JIOPOCJIEH
M ILTAHKTOHHBIX HH®Y30PHI YEPHOTO MOPSI

Huctityr Euonorun

i YCCP

IOMHbIX |
E-

5 -

SVo

e —

Cesacronoas 2003




VIIK 582.26 /.27:593.17 (262.5)

Bpanyeea FO.B., Kypunos A.B. Pacuer 06bEMOB KIETOK
MMKPOBOJIOPOCTIEH U INIAHKTOHHBIX MH(Y30puii YepHoro mops
/ Tlpenpunt. - CeBactonons: MHBIOM. - 2003. - 20 c.
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OTBeTCTBEHHDII 3a BbINYCK
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PeuiensenT: kaHaUOaT OUONOrHUECKHX HAYK,
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Jlns BeluMcrieHns o0beMa Kak OJHOKIETOHHbIX BOJOPOCHEH, TaK U
uHY30pHil HCHOIB3YIOT OOMENPHUHSATHIH METOJ «UCTHHHOTO 00BeMay,
npexnoxkennsiit U A. Kucenesem [1]. CyTh MeTONa 3aKTI048€TCSA B TOM, 4TO
KJIETKY NpHpaBHUBAIOT k Onu3koi eit no gopme reomerpuueckoii purype nnu
Kk koMOHHauK GUryp, a 3areM pacCYHTHIBAIOT ee 00beM 10 H3BECTHBIM
dhopmynam.

Palot, B KOTOPBIX IPHUBOAATCS CIIUCKH BUJIOB U COOTBETCTBYIOIIHX HM
rEOMETPHYECKUX (DUIYp, HEMHOrO, NpHueM ux Gonbilnas 4acTh MOCBAIMIEHA
[IPECHOBOAHBIM BHZ@M (uTonnankronal2, 3, 4], a ans undy3zopuii 1ono6HEIX
paboT B AOCTYMHOM nuTeparype HaiiTh He ymanoce. [lo duronnankrony
YepHoro mops Takue uccnenosanus nposomwia JILT Cenunuxuna [5-8] B
31X paborax ykassiBaeTcs 14 GopMyI /Uil OCHOBHBIX NEOMETPHYECKUX QUIYD,
K KOTOPbIM IIpHPaBHEHB! (OPMEI BOJIOPOCHEH,

[Ipu paspaboTke anropuTMa NporpaMMbl Ul Pacyera OCHOBHBIX
napameTpoB GHUTOMIaHKTOHA ObLITH COCTABIIEHBI CIIUCKH 1S aHTapKTHYECKHX
BH0B [9]. B HOBO#H BepcuM NpPOrpaMmbl MCMONb30BaHO 32 dopMyIh,
yUHTHIBAIOIIHX GopMel Bogopocaeit (puc, 1 u 2) n undysopuii (puc. 3 u 4),**
onpenesieHHbIX B mpobax, cobpansbix B YepHoMm Mope. T1pu aToM durypsel y
Bopopocieil u uH(py3opuid Moryr coenanarh. McnonesoBanu cambie
COBpEMEHHbIE CBEAEHMs 110 cucTeMaruke HHy3opuit [10].
Maremaruueckue Gopmynsl Obiinm npeofpa3oBaHbl HAMH NYTEM

noacraHoBku: R=1/2D;r=1/2R; r’=1/2 L; n=3,1416,
JononuutensHo B QOpMyNnbl pacdyeTa BBEJEeH NMONpPaBOYHBIH
koapdunmuent (K), KOTOpblH B KaXJAOM KOHKPETHOM Cllyyae HMEET

CBOW CMEBICT.

Just 111 BHIOB AHATOMOBBIX BOJIOPOCEH, HMEIOLIMX YCIOKHEHHYIO
dopmy kierku [7], u nupoduTtoBsix Bogopocneii pona Exuviaella* Cienk[8]
3ato Oymer koaddunueHT 0ObeMHON MONMHOTH, paccuuTanHbiii JL.T.
CeHHYKMHOHW HA OCHOBAHHH OOJBIIOrO KOJIMYECTBa M3MepeHu#. IToT
k03 HHLUHEHT paBeH OTHOMIEHWID KHCTHHHOTO» (T.€. BBIYMCIEHHOrO 110
dbopmyre oGbeMa COOTBETCTBYIOLIEl reomeTpuueckoil Gurypsl) k oobemy kyda
WJIH NapauIeNen#iesa co CTOPOHaMH, PaBHbIMU JIMHEHHBIM pasMepaM KIIETKH
B dopmynax ans puryp 11 u 12,

[Ipu pacuere oOwema knetok poaa Ceratium Shrank Mbl
npuaepKuBaTHch MeToankn CeHHuKknHO# [6], rae nenonb3osad ko3 HIIHEHT
YIUIOIIEHHS, TIOCKOJIBKY 3TH KJIETKH CHJILHO CILTIOCHYTHL. TIpaBuibHee Oblo
OBl CYMUTAThH KOHYCBI 3JUIMNITHYECKUMH, HO BBE€As B NJaHHOM ciay4Hae
nonpaBo4Heli KOAGHUMEHT MBI HOMyckaeMm, 4To (GUIypa HMEET Kpyrioe
ocHoBanue, B nanHom ciyyae ko3hHUIHEHT XapaKTepH3yeT PasHHILy MEXay
00beMaMHi KJIETOK, pacCYMTaHHbIX 10 (GopMmynam Ui KPYroBBIX H 1S
ANNHMNTHYECKHX KOHYCOB. DTO CHPaBEIJIMBO M AJNA HEKOTOPBIX BHOOB
uHby3opuii.

* — [lo coBpemMeHHO# cucTemaTuke - Prorocentrum . ** - Matepuan no
duronnaukrony noarorosned }0.B. bpsuuesoit (MHBIOM HAH Ykpaunmr), no
undysopusm — A B. Kypunoseim (0P UBIOM).
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IIpu u3MepeHUH KJIETKH BCEraa BHAHO TOIBKO IBE CTOPOHBI — LIMPHHA H
IUTHHA (BBICOTA), HO I pacueToB TpebyeTcs ONMpenenuTh €€ TONIMHY,
4TO He BCerna yaaercs cienarh. OnHAKO COOTHOIIEHHE MEXIy TONIIKHHON H
WIHPHHOW KJIETKHM AOCTaTOYHO NMOCTOAHHAA BEIMYHHA A KAXKIOro BUna
Bonopocieil. Beens nonpasBouHblii k0d(dHUNEHT, KOTOpHIil OyneT B naHHOM
cllydyae COOTHOLIEHHEM MEXAY TOJIIMHOH M LHPHHOH KIETKH, MOXKHO
PACCUMTATE ee TOJMINMHY He NMpuberas K TONOJIHHTENbHBIM H3MEPEHHUSM, UTO
3HAUMTENILHO COKPATHT Bpemsi, HeoOxoaumoe uist 06paborku mpoOs, Hanmpumep,
dopmyna s ATMOTHYECKOro KoHyca uMeeT Bua: V =0, 2618 D¥H*L. Beens
ko3 duLmeHT, noayduM yrpoiieHHyo dopmyny: V=0, 2618 D*H*k.

JOns TunTHHHHA, pakoBHHHBIX MHOY30puii, ko3dpduuuent Oyner
oTHolIeHneM obbeMa kieTkn k oOpeMy nomuka. ITockonbKy KJIETKH JIerko
paspywarTcs, 00beM MX MPOLLE BLIMMCIMTL HCXOMS U3 Pa3sMEpPOB NOMHKA H
nanHoro ko3pduuunenra. Koabdbuuuentsl nonydeHsl Omaropaps
MHOTOYHCIIEHHBIM [TPOMEPAM JKHUBBIX KJIETOK KaX/I0T0 BHAA U HX PaKOBHHOK.

B cnyuae, korga KI€TKH HMEIOT CIOXHYI QOpMYy, MPUXOAHUTCA
npuberats K npubIHKEHHOMY IPEACTABIEHHI0 HX 00beMa B BHAE CYMMBI
00bEMOB HECKOJIBKHX OTHOCHTEIBLHO MPOCTHIX (JUryp: MOJOBHHA 1HApa H
KOHyC ¢ 0OmuM ocHoBaHHeM ((urypa 7), MOJOBMHA 1Iapa H yCEUEHHBIH
KOHYC ¢ o0muM ocHoBauHeM ((urypa 8), ycedeHHBIH KOHYC H 1Ba PaBHBIX
HJIH HEpPAaBHBIX KOHyca ¢ o0mum ocHoBanneM ((purypa 9) (cm. puc. 1-2).
Me&1 gjomyckaem, 4TO JHAMETPbl OCHOBaHHI MaibIX KOHYCOB PaBHBI MEXIY
co6oit ¥ COCTABNAIOT MOTOBHHY OT 0bmieit mupuHbl kierku, T.e.d =d,u=
1/2 D. Ecnu ke OCHOBaHHS POroB 3HAaYMUTENbHO Pa3NM4YalOTCH, TOrAa
HeoOX0AMMO HafiTH CpenHIo apH(MeTHUECKY0 BEJIHYHHY JHAMETPOB MX
OCHOBaHHM

O6wemb! knetok suna Ceratium tripos (Muller) Nitzsch (aTaxske nonoOHble
HM) PacCUMTBIBATICE 110 (hopmyre, puHATO# B pabore [6]. Knetky npupasuusaror
K JIBYM YCEYEHHBIM KOHYCaM, Y KOTOPbIX HIXKHEe OCHOBAHUE 1-T0 KOHYCa ABIIAETCA
BEPXHHM OCHOBaHMEM 2-10, a 1Ba OOKOBLIX pOra INPHHHMAIOT 33 IBOHHOH KOHYC C
ofmum ocHoBanKeMm, nonaras, uto d, = d, (durypa 10, cm. puc. 2).

Knerxkn undysopuii npeacrasieHbl Tpems HPOCTHIMH GUTYypaMHu
(AIHMNCONI, CerMEHT 3JUIMIICOHAA H cerMeHT mapabonouaa) W MATHIO
CNOKHBIMH (KOMOHHALHE KOHYCOB, CETMEHTOB napabonouIoB U MOJTOBHHBI
3JTMIICOM/IA) B OCHOBaHMH KOTOPBIX NeXHT yutknc (cM. puc. 3). IToatomy D u
L coorsercTsyror AByM ocsam 3mimnca, a H u H, ~ BeicoTam cocTaBmsiouinx
¢uryp. OcranbHbie 13 crnoxHbIx GpuUryp (M. puc. 4) HMEKT B OCHOBAHHH KPYT
H COCTOSIT M3 IBYX NPOCTHIX GHTYDP: KOHYCA, LIITHHAPA, TOJOBHHBI BBITSHYTOTO
ceponna (AMNICONa BpallleHHs) HIM cerMeHTa napabonounna.

B Tabnuue ans kaxmoro Biuaa HHQY30pHi yKkasblBalOTCA: HOMepa Quryp
1 COOTBETCTBYIOIIHE KOI(PDHIMEHTBI.



1 Hlap V =0,5236 D’ 2 Konyc xpyrosoii

V=02618 D* H

3 IluHBAP KPYroBoH
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Pucynok 1. OcrHoBHbie GOPMBI KJIETOK OJIHOKJIETOUHBIX BOMOPOCHEH
M COOTBETCTBYIOIIHE HM reoMeTpHYeckne Gurypsl

YenosHble 0003HaUEHHA
D — nuamerp; H — BeicoTa; L — TpeThst OCh y 3JIIHMIICA M JIIHIICOHA.

d- JAHAMETP MEHBLIETO OCHOBAHHA YCE€YEHHOI0O KOHYCA,

)




7 1/2 mapa + KoHyc 8§ 1/2 mapa + yceueHHbIH KOHYC

V=02618 D* (1/2D+H) & V=0,2618 [D*+{(H-1/2 D) (D*+
A +D d+d)] x

s i
/ \H\ / I \\
| / ) \
/ CoA / ;H\\

9 YceueHHbIH KOHYC + 2 KOHYca
€ OHHAKOBBLIMH OCHOBAHHAMHM

v ={0,2618 fH (D*+ D d +d?) +0,0655 L D] x
d =d,=SD;h +h =L

'd‘ﬂ
w [l

D 10 2 yceueHHBIX KOHYca + 2 KOHYCA ¢
/ \ 0/AHHAKOBBLIM 0CHOBAHHEM

|
|
l \ Ve
- ! \ -/ V=02618[H([D*+D d+d)+
vﬁ{ l e +H1.(DIZ+D]‘D+D2)+L dlzl k
| *  d=d;h+h=L

PucyHok 2. CrioxkHbie hOpMBbI KI1€TOK — KOMOMHALIHK
M3 HECKOJIBKMX MPOCTBIX F€OMETPHYECKUX (UTYp: MOJOBHHA 1Iapa + KOHYC
(yceueHHbIH KOHYC) H KOHYCa + ycedeHHble koHyca. Bee koHyca Kpyrosbie.



[TpononkeHue pucyHka 2.
YenosHbie 0003HAYEHHS

D — nuameTp ocHoBaHus; y Gurypsl 9 — guamerp OoJibliero
OCHOBAHHUS YCEYEHHOro KoHyca, y ¢urypsl 10 — tnamerp

GonbLIEro OCHOBAHHA NEPBOT0 YCEYEHHOTO KOHYCA

(anMkabHOTO pora) U JHamMeTpP MEHbLIEr0 OCHOBAHHSA BTOPOTO
YCEYEHHOI'O KOHYCa OIHOBPEMEHHO,

H -y duryp 7 u 8 — BricoTa Bceit Qurypsi; y purypsi 9 — BeicoTa
yCeueHHOro koHyca; y ¢puryper 10 — BeicoTa BepxHero (nepsoro)
YCEYEHHOIO KOHYCa.

d — IHamMeTp MEHBIIEro OCHOBAHHS yCEYeHHOro KoHyca (y GHrypsl
10 — anukaJibHOTO pora),

d, u d, - nnamerpel koHycos, d, = d, y durype 9 onn pasami 0,5 D;
h, h, - BeicoTHI KOHYCOB, h, +h, =L;

H, —y durypsi 10 — BbICOTA HHXKHETO YCEYEHHOTO KOHYCA,

D, —y ¢urypsi 10 — 14aMeTp OCHOBaHHsI BTOPOTO YCEYEHHOTO KOHYCa

DopMyIIbl I KIIETOK, HMEIOIHX “HernpaBHiIbHY0” Gopmy [7, 8].
B nanHoM ciyuae - k — koadduuuent 0ObeMHOI NONHOTHI ([IOACHEHHA B
TeKCTE)

11. YeaoBHo, Ky0
V=H «x
H — MakcuMallbHbIA pa3sMep KIETKH,

12. YcnoBHo, napajieienumnesn

V=DH «




13 CermeHT 3J1IMNICOHAA 14 Cerment napadoJionaa
V=0,5236 H (H +0,75 L D) V=03927D L-H
13° V=0,5236 H (H*+ 0,75 D*'k) 14’ V=0,3927D* kH

D

15 Konyc + 1/2 3aauncouaa

16 Konyc + 1/2 snnunconaa
¢ PABHBIMH BBICOTAMH

¢ Pa3sHbIMH BbICOTAMH

v=03927D L Hk V=0,5236D L -(0,5H+ H,)

Y Ve D2k -
15" v=0,3927D% "k ‘H 16’ V=0,5236 D>k (0,5H+ H,)

Pucynok 3. ®opmbl KJI€TOK HHPY30pHI H COOTBETCTBYIOLIHE UM QUIYPLI, B
OCHOBAHHH KOTOPBIX JIEXKHT JJLITHIIC

YenoeHbie 0003HAUEHHS!

D - ocb annuncouna; L — BTopas 0Cb 3JUIHNCOUA;

H - Beicora Beeit hurypsr; y duryp 15, 17, 19 —pricora mapalonounna,
H,~y ¢uryp 15 n 17 — BbicOTa KOHYCa, ¥ ¢urypst 19 - BbicOTA NOJIOBUHEI
INNNCONAA;, — — MPU HEM3BecTHOM L.



17 Konyc annuntugecknii 18 Konyc anmmnruuecknii +
+ mapabosiou] ¢ pAaBHBIMH napabooua ¢ Pa3HbIMH BbICOTAMH

BBICOTAMH
V=0327DLH V=02618D L (H,+1,5H)

Y — 21
17 V=0327 D" k H 18’ V=0,2618 D* k- (H, + 1,5 H)

19 ITapa6osiona 3IHNTHYECKHH +
1/2 snnuncouaa ¢ pasHbIMH
BbICOTAMH

V=0,5236 D L (H,+0,75 H)

19° V=0,5236 D* k (H,+ 0,75 H)

ITponomkenue pucyHka 3.




d 20 Konyc xpyroBoii + yceueHHbIH
KOHYC PABHOH BbICOTBI

D V=0,1309 H: (2D*+ Dd + d?) k

20° Tlpu d = 0,65 D
V=0,4022 H D* k

22 YceueH. KOHYC KpPyroBoi
+ 1/2 BeiTHHYyTOrO cheponia
€ Pa3HbIMH BBICOTAMH

V=0,1309H (3 D*+D-d+d)k
22 TIpu d = 0,65 D
V=0,5331 " H-D*k

21 KoHyc KpyroBoii + ycedeHHbIH
KOHYC pa3HO# BbICOTBI

V=0,2618(D*H+H, (D*+Dd+d) k
23 Yce4. KOHYC KpYroBoii

+ 1/2 BuiTsHYyTOrO cpeponsa c
PABHBIMH BbICOTAMH

V=0,2618 [2H D+ H, (D*+ D-d +
)] k

Pucynoxk 4. @OpMbI KJIETOK HHY30PHIi U COOTBETCTBYIOIIHE UM QHIYpBI, B
OCHOBAHUH KOTODBIX JIEKHT KPYT

YenoBHbie 0003HAUEHUS:

D — muamerp; d — muaMeTp MeHBLIEr0 OCHOBAaHHUS yceueHHOro koHyca, H —
BbIcOTa Beeit urypet, y duryp 21, 23, 25 — BbicOTa YCEYEHHOTO KOHYCA, ¥
Gurypsi 28 — Beicora LnuHapa; H, — BeicoTa Bropoit coctasnstoiei Gpurypsr.
Cepoun — cxxaTbii MUTHIICOMA BpAINEHHs (3IHIICOH C KPYTOM B OCHOBAHUH)
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24 YceuyeHHbIH KOHYC KPYToBOH +

25 YceueHHBIH KOHYC KPYroBoH +

napaboJioHa ¢ pa3sHLIMH BBICOTAMH napaGo10H/ ¢ PABHBIMH BBICOTAMH

V=0,1309H (2,5D*+Dd+d) k
24’ IIpud = 0,65 D
V=0,4676 HD*k

26 Ilnaunuap Kpyroso# +

1/2 mapa ¢ ofmHuM OCHOBAHHEM

V=0,1309D* (6 H-D) k

o o e

TIponomxenne pucyHka 4,

V=0,2618 [D* (H+ 1,499 H,) +
+Hd (D+d)]k

H
L= T T
D

27 Huauuap kpyrosoii + 1/2
BBITAHYTOro ceponaa ¢ paBHbIMH
BBICOTAMH

V=0,6545D>Hk

28 Huauuap Kpyropo# + ¥: BLITHHYTOIO
cdepona ¢ pa3sHLIMH BbICOTAMH

V=0,5236 D*(1,5 H+H ) k

11




29 NuauHAp KPYTOBOii +
napabo10Ha ¢ pABHBIMH
BBbICOTAMH

V=(0,5890 D*H) k

- D""-—-.._

31 Mapaboaoun Bpamenus +
1/2 mapa ¢ 06mHM OCHOBAHHEM

V=10,2618D% (1,5H+ 0,25D) k

ITponomxenue pucyHka 4.

VYenosHble 0003HAYEHHS

Y ¢urypsi 30 u 32: H| — Beicora napabonouna; ¥ ¢uryper 32: d — nuamerp

ocHoBaHus mnapabononsa.

12

30 IuauuAp Kpyrosoi +

napa0oJ10HA ¢ PA3HBIMH BbICOTAMH

V=0,3925D*(2H+H,) k

-
- T

32 DuJHNCOHA BpalleHHA +
napaboJiona

V=0,5236 (D*H+ 0,75 H )k
32’ TpuH = 0,5 D;d=0,33 D

V=0,5367HD*k




Tabnuua. CnMcok BUAOB NNaHKTOHHbLIX MHGY30pU YepHoro mops

Tp. CemeicTeo Pog Bug dopm| Koap
cr.* 2 3 4 yna| 6
1 5

Ad Actinobolinidae Enchelyomorpha vermicularis 5 1
Ad Astylozoonidae Hastatella radians 8 1
Ad Balanionidae Balanion comatum 22' 1
Ad Chilodonellidae Chilodonella spp. 5 1
A Chilodonelidae Phascolodon vorticella 22 1
Ad Chlamydodontidae  Chlamydodon  triquetrus 5 1
Ad Climacostomidae Fabrea salina 15 1
Ad Codonellidae ~ Codonella cratera 23 035
Ad Codonellidae Tintinnopsis baltica 23 033
Ag Codonellidae Tintinnopsis karajacensis 29 0.28
Acd Codoneliidae Tintinnopsis meunieri 23 0.33
Ad Codonelidae Tintinnopsis sp. 23 033
Ad Codonellidae Tintinnopsis tubulosa 28 024
Ad Codonellopsidae Stenosemella  nivalis 23 035
Ad Codonellopsidae Stenosemella  ventricosa 23 035
Ad Colepidae ~ Tiarina fusus 2 1
Ad Condylostomatidae Condylostoma  arenarium 23  0.75
Ad Condylostomatidae  Condylostoma  vorticella 23 075
Ad Diophryidae Diophrys appendiculata 5 1
Ad Diophryidae Diophrys scutum 5 1
Ad Diophryidae Diophrys sSpp. 5 1
Acp Dysteriidae Dysteria spp. 4 1
Ad Enchelyidae Enchelus sp.1 5 1
Ad Enchelyidae Enchelus spp. 23 1
Ad Enchelyidae Enchelydium  sp. 22 1
Adp Euplotidae Euplotes trisulcatus 13 1
Ad Euplotidae Euplotoides eurystomus 23 05
Ad Euplotidae Euplotoides  patella 13 1
Ad Euplotidae Euplotoides woodruffi 13 1
Ad Euplotidae Euplotopsis affinis 13 1
Ad Euplotidae Euplotopsis elegans 13 1
Ad Euplotidae Moneuplotes  balticus 13 1
Ad Frontoniidae Frontonia acuminata 5 1
Ad Frontoniidae Frontonia acuminata 5 1

| var. angusta
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MpogomkeHne Tabnuub

1 2] 3] a 5 [ 6 |
Ad Frontoniidae Frontonia arenaria 5 1
Ad Frontoniidae Frontonia marina 5 1
Ad Frontoniidae Frontonia spp. 5 1
Ad Halteriidae Meseres cardiformis 24 1
Ad Holophryidae Holophrya marina 5 1
Ad Holophryidae Holophrya nigricans 5 1
Ad Holophryidae Holophrya pelagica 5 1
Ad Holophryidae Holophrya spp. 5 1
Ad Holostichidae Holosticha capitata 13 1
At Leegardiellidae Leegardiella sp. 8 1
Ad Leegardiellidae Leegardiella Sp.( Strob.probo 8 1

scidiferum?)

Ad Mesodiniidae Mesodinium acarus 8 1
Ad Mesodiniidae Mesodinium pulex 8 1
Ad Metacylididae Metacylis mediterranea 23  0.46
Adp Metacystidae Metacystis crassa 5 1
Ad Metacystidae Vasicola ciliata 5 1
Ad Metacystidae Vasicola gracilis 5 1
Ad Oxytrichidae Oxytricha spp. 5 1
Ad Peritromidae Peritromus faurei 5 1
Ad Philasteridae Helicostoma oblongum 5 1
Ad Philasteridae Philaster digitiformis ? 5 1
A Plagiocampidae Plagyocampa marina 5 1
Ad Plagiocampidae Plagyocampa rouxi 5 1
Ad Plagiocampidae Plagyocampa spp. 5 1
Ad Prorodontidae Prorodon marinus 5 1
Ad Prorodontidae Prorodon minutus 5 1
Ad Prorodontidae Prorodon spp. 5 1
Ad Protocruziidae Protocruzia adhaerens 19 05
Ad Pseudokeronopsidae Pseudokeronopsi:rubra 13 1
Ad Ptychocylididae Favella ehrenbergii 26 0.36
A¢ Spathidiidae Spathidium Spp. 22 1
Ad Spirostomidae Blepharisma spp. 22  0.75
Ad Stentoridae ~ Stentor spp. 14 1
Ad Stokesiidae Stokesia sp. 13 1
Ad Strobilidiidae Pelagostrobifidiurn sp. 5 1
Ad Strobilidiidae Pelagostrobilidiur spirale 5 1
Ad Strobilidiidae Rimostrombidium caudatum 30 1
Ad Strobilidiidae Rimostrombidium conicum 25 1
Ad Strobilidiidae Rimostrombidium epacrum 14 1
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Ad Strobilidiidae Rimostrombidium sp. 25 1
Ad Strobilidiidae Rimostrombidium sphaericum? 5 1
Ad Strobilidiidae Rimostrombidium velox 25 1
A Strobilidiidae Strobilidium mucofectum 25 1
Ad Strobilidiidae Strobilidium sp. 30 1
Ad Strombidiidae Cyrtostrombidiurr. sp. 18 1
Ad Strombidiidae Laboea strobila K] 1
Adp Strombidiidae Parastrombidium sp. 16 1
Ad Strombidiidae Strombidium acuminafum 7 1
Ad Stronbidiidae Strombidium acuminatum 29 1
f.compressu

Ad Strombidiidae Strombidium acutum 18 1
Ad Strombidiidae Strombidum conicoides 16 1
Ad Strombidiidae Strombidium conicum 18 1
Ad Strombidiidae Strombidium elegans 5 1
Ad Strombidiidae Strombidium faurei 5 1
A Strombidiidae Strombidium filificum 23 1
Ad Strombidiidae Strombidium inclinatum 24 1
Ad Strombidiidae Strombidium lagenula 5 1
Ad Strombidiidae - Strombidium macronucleatt 5 1
Ad Strombidiidae Strombidium Ssp. 18 1
Ady Strombidiidae Strombidium sp. 2 (cf. 6 1
Mc capitatum)

Ad Strombidiidae Strombidium sp.1 5 1

(globosaneu

Ad Strombidiidae Strombidium stylifer 25 1
Ad Strombidiidae Strombidium ventropinnum?: 18 1
Ad Strombidiidae Strombidium viride 16 1
Ad Strombidiidae Strombidium wulffi 18 1
A Strombidinopsidae  Strombidinopsis cheshiri 22 1
Ad Strombidinopsidae  Strombidinopsis elegans 28 1
Ad Strombidinopsidae  Strombidinopsis elongata 22 1
Ad Strombidinopsidae  Strombidinopsis multiauris 25 1
Ad Strombidinopsidae  Strombidinopsis spp. 28 1
Ad Trachelocercidae Tracheloraphis  spp. 20 1
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Ad Uronychiidae Uronychia transfuga 5 1
Ad Urotrichidae Bursellopsis sp. 8 1
Ad Urotrichidae Bursellopsis fruncata 8 1
Ad Urotrichidae Paraurotricha discolor 5 1
Ad Urofrichidae Urotricha agilis 5 1
Ad Urofrichidae Urotricha farcta 5 1
Ad Urotrichidae Urotricha globosa 5 1
Ad Uroftrichidae Urotricha ovata 5 1
Ad Urotrichidae Urotricha pelagica 5 1
Ad Urofrichidae Urotricha pusilla 5 1
Ad Urotrichidae Urotricha spp. 5 1
Md Aspidiscidae Aspidisca baltica 13 1
Md Aspidiscidae Aspidisca lyncaster 13 1
Mo Codonelidae Tintinnopsis beroidea 27 026
M Codonellidae Tintinnopsis cylindrica 26 04
Md¢ Codonellidae Tintinnopsis minuta 26 0.44
Mdp Codonellidae Tintinnopsis parvula 24 0.35
Md¢p Codonellidae ~ Tintinnopsis sp. 23 033
Md Cyclidiidae Cristigera minuta 5 1
Md Cyclidiidae Cyclidium spp. 5 1
Md Euplotidae Euplotes balteatus 13 1
Md Halteriidae Halteria spp. 8 1
Md Halteriidae Pelagohalteria  cirrifera 8 1
Md Lohmanniellidae Lohmanniella oviformis(=St 5 1
rob. elegans)
Md Loxocephalidae Loxocephalus spp. 5 1
Mdp Pleuronematidae  Pleuronema anodontae 5 1
Md Pleuronematidae Pleuronema chrisalis 5 1
Md Pleuronematidae Pleuronema coronatum 5 1
Md Pleuronematidae Pleuronema marinum 5 1
Md Strobilidiidae Rimostrombidium humile 18 1
Mg Strobilidiidae Strobilidium sp. 25 1
Md Strombidiidae Strombidium dalum 18 1
Md Strombidiidae - Strombidium emergens 24 1
Md Strombidiidae Strombidium epidemum 18 1
Md/ Strombidiidae -Strombidium rhynchum? 18 1
Mc i
Md Strombidiidae Strombidium sp. 18 1
Mdy/ Strombidiidae Strombidium sp.1(globosa 5 1
Mc neum?)
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Mdcp Strombidiidae Strombidium sulcatum 28 1
Md Strombidiidae Strombidium fressum 18 1
Md/ Strombidiidae Strombidium vestitum 18 1
Mc
Md Tintinnidae Tintinnus sp. 3 076
Md  Tintinnidiidae Leprotintinnus  pellucidum 3 035
Md Tintinnidiidae Tintinnidium mucicola 26 0.1
Md Tintinnidiidae Tintinnidium sp. 26 011
Md Uronematidae Uronema marinum 5 1
Md Uronematidae Uronema spp. 5 1
Mg Vaginicolidae Thuricola valvata 30 1
Md Vorticellidae Vorticella cf. microstom: 5 1
Md Vorticellidae Vorticella marina 5 1
Mg Vorticellidae Vorticella spp. 5 1
Mo Vorticellidae Zoothamnium duplicatum 5 1
Md Vorticellidae Zoothamnium  plumula 5 1
Md Vorticellidae Zoothamnium spp. 5 1
Md Cinetochilidae Cinetochilum margaritaceunr 5 1
Md Cinetochilidae Cinetochilum  spp. 5 1
Mc Balanionidae Balanion comatum 22' 1
Mc Leegardielidae Leegardiella sp. 8 1
Mc Mesodiniidae Mesodinium pulex var.rubre 8 1
Mc Mesodiniidae Myrionecta rubra 5 1
Mc Spathidiidae Spathidium spp. 22 1
Mc Spathidiidae Spathidium viridae 5 1
Mc Strobilidiidae Strobilidium sp. 30 1
Mc Strombidiidae Laboea strobila 31 1
Mc Strombidiidae Strombidium acutum 18 1
Mc Strombidiidae Strombidium conicoides 16 1
Mc Strombidiidae Strombidium conicum 18 1
Mc Strombidiidae Strombidium ventropinnum? 18 1
Mc Strombidiidae Strombidium viride 16 1
Mc Strombidiidae Strombidium wulffi 18 1
Xuy Acinetidae Acineta tuberosa 5 1
Xw Amphileptidae Litonotus fasciola 5 1
.-xug._sa.mphﬂepﬂdaa__._-l_ltonotus lamella 5 1
| YaycAmphileptisiae i Etonotus spp. 5 1
i o»XW,, Didiniidae . ~gp Pidinium gargantua 32 1
| X Didiniidae  Didinium nasutum 32 1
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Xw Didiniidae Didinium sp.1 32 1
Xw Didiniidae Didinium Spp. 32 1
Xw Didiniidae Monodinium armatum 16 1
Xuy Didiniidae Monodinium cf.balbianii 32 1
Xw Didiniidae Monodinium nanum 32 1
Xw Didiniidae Monodinium rostratum 32 1
Xuw Ephelotidae Ephelota coronata 8 1
Xuw Lacrymariidae Lacrymana pupula 8 1
Xw Lacrymariidae Lacrymarnia spp. 8 1
Xu Lacrymariidae Lacrymaria vermiculans 8 1
Xu Loxodidae Loxodes spp. 19 1
X Loxodidae Loxodes vorax 19 1
Xw Loxophylidae Loxophyllum setigerum 17 1
X Loxophylidae Loxophyllum Spp. 17 1
Xw Loxophylidae Loxophyilum unicostatum 17 1
Xw Mesodiniidae Askenasia regina 8 1
Xuw Mesodiniidae Askenasia stelfaris 6 1
Xw Mesodiniidae Askenasia volvox 5 1
X Mesodiniidae Cyclotrichium cyclokaryon 5 1
Xuw Mesodiniidae Cyclotrichium sphaericum 5 1
Xuw Mesodiniidae Rhabdoaskenasia Sp. 8 1
Xw Spathidiidae Spathidium claviforme 8 1
Xuy Strombidiidae Strombidium coronatum 25 1
p Chilodonelidae Chilodonella Spp. 5 1
lp Colepidae Coleps tesselatus 22 1
lp Colepidae Tiarina fusus 20 1
p Spathidiidae Spathidium Spp. 24 1

Mpumeuanve: aaHHble Kypunosa AB.

Tp.ct.* - Tpodmuecknn craryc: Adp - anbrodar; Md - mkpodpar; Me -
MuKcoTpodbl, XL - XLLYHUKA; b - meTodbam
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Yu.V. BRYANTSEVA, A.B. KURILOV

The cell volume calculation of the microalgae and plank-
tonic infusoria of the Black Sea
Summary
This manual is devoted how to calculate the volume of the phy-
toplankton and planktonic infusoria using proper geometrical figures.
The list of infusorium species and respective equations for them are pre-
sented for the first time. For hydrobiologists and ecologists.
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