


HHE» MOpsl B CBSI3M C PasBHTHEM [IHATOMOBBIX BOJOpoOciel BecHoil. Ilepeii-
JeM K XapaKTepHCTHKe KaKJIOre H3 STHX THIIOB.

JlerHee «1BeTeHHe» Boam Baatuiickoro Mops

Jletnee «uBerenre» BOABI B CBA3UM € DPA3BUTHEM CHHESEJEHBIX BOLODPOC-
Jei HauboJiee YacTO OTMEUAnoch B OTKPBITOH 4acTH MOPs; OHO Jiyyllle H3y-
YeHO, YeM BeCeHHee «IIBeTeHHe», BLI3BAHHOE DPAa3BUTHEM JIHATOMOBBIX.
OCHOBHBLIMH BHaMH, BBI3BIBAIOIIMMH JIETOM <«IBeTeHHe» BoAbl BO Bcell Bain-
rHke, sipasiorca: Aphanizomenon flos aquae Ralis u Nodularia spumigena
Mert. Menpmyio poJsib MrpamT JAPyrHe BHJbl CHHE3e/JeHBIX BOJIOpOCIei:
Anabaena baltica J. Schm., A. flos aquae Breb, Gomphosphaeria
lacustris Chod., Microcystis pulverea (Wood) Elenk.

Bo Bpems HHTEHCHBHOTO «IIBETEHH:» IOBEPXHOCTL MODS HMeeT BHI JIy-
ra. TlpospaunocTs BOALI MOHMIKAETCS B IIOJITOPa-ABA PAas3a MPOTHB OOGBLIUHO
HabJiofatolleiics B TaHHOM MeCTe, HO Ha TIyouHe Gosee 10—15, 4 uncien-
HOCTb BOJOpOC/]ed Pe3ko yMeHblmaercss (taGu. 1). MoxHo yTBepxaaTs, uro
MeTHee «IBeTeHHe» BOAb B DasTmiickoM Mope JIHIIb B PeKHX cJIydadx pac-
mpocrpansercs A0 rayouH 20—25 u, o6biuHO Ke He ray6xe 10—15 .

Ta6awwa 1

BeprukaibHoe pacnpenefieHde OCHOBHEIX thopM (HTONIAHKTOHA B 30HE <«HBETEHHS> B
cpenneidi wactu loraampckoii Bnagunnt 18/VIII 1949 r.

Tny6una B
0 10 20 50 100 Ilpumeuanne

Buuomr sBozopocief
Aphanizomenon 53 300 | 54 100| 9700 800 | 200 Hutefl B 1 2 Bonm
Nodularia 50000 32000 1000 — — To we
Gomphosphaeria 22300 7100/19000(1500 | — Kononunii B 1 2 Boasl
Microcystis 21900 | 4t00] 3600|2000 | 400 To me
Chaetoceros 5000| 2800] 1400 — — Knerck B 1 2 Boan

OcHoBuble BHABI CHHE3€JEHEIX BOLOPOCHEH, BBI3BLIBAIONIHE «I[BETEHHEH
BOZbI, XOPOIIO Pa3JHIHMbl HEBOODYXKEHHBIM rjazoM. B mpobe Boabl OGLIMHO
npeofi1ajaloT WM 3a0CTPeHHble ¢ OGOHX KOHIOB H CJIErKa CKpPYUYeHHbE 36-
JIEHEIe IJIACTHHOUKH aaHH3OMeHOH (10 4—6 mm ATHHBl W 2—3 mam UIUPH-
Hb(), WM GJefHO3eNeHble KIyGOUKH HENpABHILHOH (OPMB — HOMYJISADPHH,
pexxe anabena. IlpeoGrnanaioT o0GbIYHO adaHH30MEHOH.

HanGosiee mHTencupHoe «uBeTeHHe» Banruiickoro Mopsi HaBmomaercs
B Cepe/iHe JieTa — B HIOJe—aBrycTe, IIPH TeMIEpaType BEPXHEro CJos BO-
apt (0—10 m) Gomee 15°. B oTKpBITOM MOpe NPH MPOJOTKHTENbHON THXOM
Horoje «UBCTeHHe» HaOMlOJaeTCss U B ceHTsadpe. B mioHe 3TO aBJieHHe Ha-
6io2eTca  TOJBKO B CPefHed W IOMKHOH uacTH MOpSI, NpHIEM HE paHblue
BTOPOH TIOJIOBUHBI MeCsIia.

Taknum ofpasom, OIHMM H3 HEOOXOJMMBIX YCJIOBHI <«I[BETEHHSI» BOJIHI,
BBI3BAHHOTO MACCOBLIM DA3BHTHEM CHHE3€/JICHBIX BOJOpocaedl, B Bauatuii-
CKOM MoOpe fIBJISETCS AOCTATOYHO BBICOKAS TeMIeparypa BOAbl — He HHKe
14—15°. Jlanbuelimee NOBLIIEHWE TeMIEPATYPHl fakKe N0 MaKCHMANbHOR — -
18—20° (a7 MOBEPXHOCTHBIX BOJA OTKPHITOH UacTH MOpSA) He BLI3LIBAET
YMEHBIIEHHA MdcCCOBOTO Da3BHTHS CHHE3EJICHBIX.

BropbiM yc/ioBHEM MAaccOBOrO pasBHTHS —CHHE3E/NeHBIX BOLOpOCHCli B
niaHkToHe DasuTuiickoro Mopsi siBJisieTca COMHeuHas H AOCTATOYHO THXAH TO-
rona. B noxAMMBYIO W BETPEHYIO MOTOLY <«IBETEHHs» BOALI He HAGJIOLACTCS
aaxe B cepennte Jgera. HaoGopoT, B nepHOABI MPOAOIIKATENLHOTO H 3HORHO-
P0 MTHIS «UBeTEHHE®», KakK INIpABHJIO, unabJiomaercd Ha OoJbliell yacTu
aKBATOPHH MOPSI.
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TTpOTSKEHHOCTD - 30HBI «I[BETEHHs» JHMUTHPYETCH onpeneNeHHol coe-
HOCTBIO BOIBL. 30HA KOrAa-TH60 OTMEUEHHBIX <IIBETeHHi» OXBATLIBAGT BECh
LeHTpaJbHbI Gaccelin ¥ Ha 3anaje JPe3yHN (2o B Besbrax He HabMIOfAET-
cs1). Ha cesepe ata 30Ha mpoctupaercs 40 AJAHICKOrO apXunejara BKIIO-
UHTeNLHO W B c1abo#l cTerneHH ObiBaeT BhIpaxkeHa B BOTHHUECKOM 3anuBe,
no kpafinefi mMepe B I0KHOH ero gactd. B dunckoM 3auBe (Ha BOCTOK JO
o-8a Ceckap ¥ B HeBckoii ry6e) «uBeTeHHil» BOJBI, BLI3BANHBIX pasBHTHEM
cHHeseJeHbX, He Habmonaerca [6,
8, 13, 14]. B PHKCKOM 3a/1HBe «IBE-
TeHHEe» OTCYTCTBYET TOJILKO B CaMOH
OTIPECHEHHOH 4acTH — BOJIU3H YCThb-
eB pek u B Ilapuyckoii 6yxte. Cre-
JOBATENbLHO, 30HA «UBETEeHHA» Orpa-
ppuMBaercs wusoraauuaMu  2—3%p
— 10—12%y. Haubosbmas mMOBTO-
pAEMOCTb «LBETEHUiH» Hab/II01aeTed
B I[eHTpa/JBHOM paiioHe MOpsA Hal
Tornaunckoii Bnaaunofi, Cpeasei
fauxkoi u B Jlaumurckofi 6yxre, a
takie B cpenteit yacty PUHCKOTO 4
PHKCKOrO 3aJHBOB, T. €. He BHIXO-
IHT 34 MPeIe/ibl COJMCHOCTH BEPXHEro
cjios1 Boabl 4,5—7,5%00 (puc. 1).

@®axT HauOOJbIIEd MOBTOPAEMO-
CTH <IIBeTEHHII» BOJABI, BbI3BAHHBIX
pasBUTHEM CHHe3eJEHLIX BOAOPOC-
Jgeil, B cpenHell yacTH MOps 3aciy-
JKHBAET BHHMAHMA B CBfI3H C TEM,
YT OCHOBHAs BOLOPOC/b, 0O6YC/0B-
JIMBAIONIAS 3TOT THII «IBETEHHUS» B
Basrufickom Mope, — adanuzome-
HOH — MOp(hOJOTHIECKY HHYEM He
OTJAUYAETCS OT THIHYHOIO . MPECHO-
BOLHOTO BHAA, HOCSIIEro TO e Ha-
3BAHHE.

Baumay Toro 4ro o NpUpone H pac-
npocTpaHeduH 3TOH  BOLOPOCJH B
Banruiickom Mope Cpean aJfbrofo-
rOB A0 CHX NMOD HET elHHOro MHe-
HHf, CUATAEM HEOOXOAMMBIM CIIEIH-
4JBHO OCTAHOBHTARCS Ha 9TOM BOIPO-

Prc. 1. CxeMa neTHero <«HnBeTeHAs» BObl Basn-
THIICKODO MOPS, BEI3BAHHOND MACCOBHIM DABBH- ce. dro TeM Gosee HEOOGXOMMMO, UTO

THeM CHHe3eIeHblX Bogopocnedl  (maoTHoH B JIMTEpATYpe O <«IBETEHHH» BOIH
WTPHXOBKOH NOKasaHa 30Ha HauGomblIed No- BanTtuiickoro Mopst yIOMHHAETCA Ya-

BTOPAEMOCTH H HHTEHOHBHOCTH «I[BETEHHUI»). [Ile BCEro B CBSI3M G ONHCAHHEM pac-

[IPOCTPaHEHHsT HMEHHO 3TOTO BHMA.

B mpecHbix BOAAax a(aHH30MEHOH BecbMa MHPOKO PACIPOCTPAHEH H Ha-
oTO BbI3bIBAET «lBerenne» Bomawl. Ilo Eaenxuny [4], Aphanizomenon flos
aquae, Bmecre ¢ Anabaena hemmermanni, An. Scheremetievi u HEKOTODHI-
MH NPYrHMH aHaGeHAMH, NPHHAJJIEXKUT K YACHy HauGosee pPacnpocTpaHed-
HBEIX y Hac BHIOB.

PasemBaomasicss B BajTHHCKOM MOpe BOZOPOC/bL MOP(OJIOTHICCKH €CIH
M He BIOJHE TOKIESCTBEHHA NPECHOBOJHOMY BHAY a(aHU30MEHOH, TO BO BCH:
KOM CJyuae OTJIHUAETCs OT Hero CTOJib HHYTOXKHBIME TpH3HAKaMU, KOTOpDIE
MOTYT ObITb OGHapyKeHHl TOJNBKO MPH [eTaNbHOM CHCTEMATHUECKOM Cpas-
Henuu. [109TOMY €CTECTBEHHO, YTO MHOTHe aBTOPBI NPHHUMAIOT PAsBUBAIO-
niufics B BantuiickoM Mope adaHW3OMEHOH 33 YHCTO IIPECHOBOJHBIA BH,
KOTOPHI CHOCHTCA B MOPe DeKaMH H3 OKPYKaIOLLEX MPECHLIX BOLOEMOB, rle
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OH TaKMKe pasBuBajicsi B Macce. BeuencTBue HH3KOH COJIeHOCTH OanTHHCKON
BOABl OH NPOAOJIKAeT XOPOIIO PA3BHBATBCH H B HeH.

[IpennosoKeHHe O TOM, UTO KOHLEHTPALUs adaHu3oMeHOH B bBajTtnii-
CKOM MOpE Bbi3BaHA HMCKTIOUHTENHLHO MeXaHH4eCKHM CHOCOM ce pedyHol BO-
0N M3 CTOAYHX BHYTPEHHHX BOLOEMOB, 0cofeHHO GbLIO PaAcCIpPOCTPAHEHO B
TepBblil MEPHON T'MIPOOHONOTHIECKHX gecqeoBanuil sToro Mops. Ho mnexo-
TOpble 4BTOPHl M A0 HACTOAILEro BPEMEHH NpHIEPIKUBAIOTCSl TAKOTO B3TJIfA-
na. Tak, Ocrendennba B CBOAHOH paore 1o duronnankTony Mopeti, onyoau-
kopauHo# B 1931 r., ykasniBaeT, 4TO a)aHU30MEHOH BHOCHTCA B Bantuiickoe
MOpe TOTOKOM NDECHOH BOJBL, 3AeCh OH OTMHpaeT 3HMOIi W 3aTeM BHOBb
BHOCHTCSH KAaiKIblil TOL JIETOM H3 PeK I MeCTHbIX BOILOCMOB.

Onuako eule Aypupmiinyc B paboTe, onyBaukoBanuo# B 1896 r. [15],
BRICKA34J MBICIb, 4TO a(aHM30MEHOH, BCTPEYAIOMHHCH B BaJituiickoM Mope,
HOPMAaJIbHO 3/1eChb PAasBHBAETC M MPENCTaBJIAET 0coBy0 COJIOHOBATOBOLHYIO
pasHoBuanocT. IlosHee K TAaKOMY BLIBOJY IpHIILIH Mepxae [19], Jlean-
nep [18], Kucenes [6], Besukanrac [21], Teccne u Banuu [16] u npyrue
aABTODEL.

OnunM W3 Haubojee BECKHX JOKA3aTebCTB TOrO, 4TO pa3BHBAIONIHACH
B Banrtuiickom Mope agaHH30MEHOH NpPENCTaBIACT 0coGyI0 COJOHOBATOBO-
HYI0 pA3HOBHAHOCTb, CJIYXHT TOT (AKT, 4TO B OTKPBITOM MOpE HE TOJILKO HE
HaGaionaeTcs OTMHpaHusl 3TOH BOJODPOCIH, a, HaoBOpPOT, MMEHHO 3[eChb,
pnanm oT OeperoB, M HaOMIOLAIOTCA ocoBEeHHO MOILIHble ee CKOIJIeHHs.
Hccenoranust psiaa aBTOPOB INIOKA3ajH, YTO B camofi ONpecHeHHOH MpH-
GpexHoit yactn Dasrtriickoro Mops STOT  BHIL BCTpeuaeTcss B BeCbMd pas-
pesKeHHbIX KOHIEHTPAUHsX, HHKOria He BHI3bIBad «I[BETEHHST» BOIBL

[lo wccnenopanusiv  Jlesanpepa [18], B MenKux GyxTax BRojbh Pui-
cKOro Gepera HauMeHblllee pasBUTHE a(aHHIOMEHOH Haba0gaeTcss BO BHYT-
PEHHHX yuacTKax, a He BO BHEIIHHX. Kpa66u [10], nHa ocHOBaHHH MaTepua-
JoB Pycckoii Banrufickoil SKCe[WKH, coGpanHBIX B OTKPHITHIX paioHax
Mopsi, a Takxe B PumcKoM M ®uHCKOM 3aJHBaxX, OTMeyaer, 4YTO HAHMEHb-
llee pasBHTWHE STOTO BHAa HAGJIIOAANOCH B camoit BocrouHo# uyactH PuH-
ckoro sanupa, okono o-Ba Ceckap. ITo HcclieIOBaHUSIM | Kucenesa [6], B
Hepckoii ry6e adaHH3OMeHOH BCTpeuderesd ¢ HMIONA IO HOAOpb BCIOLY, HO
HHr[e He JOCTHUraer 0coGeHHO GOJIBINIOrO PA3BHTHI.

«llperennsi» Boabnl B Hesckoli ryGe, BHISBAHHOTO Aphanizomenon
WM KAKUM-TH60 MHBIM BHJIOM CHHE3€JeHbIX BONOpOC/EH, He OBLIO OTME-
YeHO H JAPYTHMH HCCJIELOBATENSIMH [8,14]. Besuxkanrac, Ha OCHOBaHHM
WCCJIeoBaHMH TUIAHKTOHA paiiona XeJNbCHHKH, OTMeYaeT, 4TO Ha BHEIIIHUX
CTAHIMAX, T. . PACTOJOMEHHBIX Jajblie OT Oepera, adanusomeHon GbLIO
sHAuHTeNbHO Goublie, ueM Ha BHyTpeHHHX [21]. Ieccne n Banua npHILIH K
AHAJONMUHBIM BLIBOZAM B OTHOILIEHMH PacmpoCTpaHeHUs MAAHHOTO BHIA ¥
Geperop lliserun u B DBoTHHYECKOM 3aJ/HBE. OHH YKa3hBalOT, YTO B 3ajH-
Bax y Boctounbix Geperoe Ilsernnu Aphanizomenon HHKOTAa He HOCTHTaeT
TAKOro THILTHOTO PAa3BHTHS, KaK B OTKPBITOM MODE. K ceBepy 2TOT BHI
BCTpeuaeTCsi pexke; ONTHMAJbHbIE YCJHOBHA JUISL €T0 PaSBHTHA HAXONATCA B
IeHTpPaNAbHOH H, BO3MOXKHO, B JOJKHOH W cpeldHell YacT#ax Banruiickoro
Mopsi. ' i v L
O pacnpocrpanenun Aphanizomenon y Geperop Coserckoit T1pHGANTHKEA
or Acronckoii CCP no Tmanbckofl OyXThl HAMH IIOJyHEHLL COBepLIeHHO
ANATOTHUHBE MAHHBE Ha OCHOBAHHH HCCJENOBAHUH, MPOWSBENEHHBIX B
1946—1949 rr., IpuYeM B CaMO ONPECHEHHOH  30HE Puaxckoro 3anHBa,
OKOJIO YCThEB PEK, TIPH COJIEHOCTH BOJbl MEHEE 39, MBE OTMeYaju BCerja He
TOJILKO HauMeHBIIYIO YMCJIEHHOCTh JaHHOTO BHIA IO CPABHEHHIO C OTKpHITOH
YACTBIO 32JIMBA, HO W SHAUHTEJbHOE KOJHYIeCTBO ocobell ¢ SBHBIMH NpPU3HA-
Kamu jerpaganmuu M orMepmux. Haum paHnbie Takxe BIOJHE IO TBEePK-
IAI0T HaOmaoneHus I[IPeNIIecTBYIOIIHX ncenejoBaTteseli o HanGosblIeld KOH-
meHTpanHy aQaHu30MEHOH B HEHTPAJBHOH 4acTH MOpst B patione Cpenneit
Gauku (puc. 2 u 3). i
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Bce ckazaHHOe BhIllie JOCTATOHO yOelHTEIbHO ITOATBEPIKIAAET CyIIe-
CTBOBAHME COJIOHOBATOBOMHOH PAasHOBHAHOCTH adaHW30MEHOH, pasBHBAIO-
ImeHcss B GoablIof Macce B DaJjTHHCKOM Mope TPH COJEHOCTH  BOIH
4 5—75%¢ u BHI3BIBAIOIEH 37ecCh <«IUBETEHHE» BOIbI JIETOM. Onpecrennas
30HA MOPS, C COJIEHOCTBLIO BOIBI HHIKe 30/2 0, FIBIIFIETCA 30HOM SKOJIOTHIECKOTO
Pazbe/liHEHHA COJOHOBATOBOJHON GadTHACKON pasHOBHAHOCTH adaHH30Me-
HOH M THIHYHOTO [PECHOBOZHOTO BHOA 3T0H Boxopocnu. Moxuo npen-
1oJIaraTh, Yr0 M B JPYTHX COJOHOBATHIX BOAAX, HanmpuMep B A30BCKOM Mope
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Puc. 2. 3oma «uperenus» BOAL B UEHT- Puc. 3. 3oua IBETEHHA» BOJbI B IIeHT-
PauIbHOH M I0MHOH yacTax Baamufickoro pavtkHOR M I0MHOA vacTax Bamruilckoro

Mopst B Hione 1939 r. iMODA B aBrycTe 1949 r.

u Cepeprom Kacmnu, adauusoMenon, paseusaomumiics TaM Takie Hepenko
B GOJIBIIOM KOJIHYECTBE, NIPENCTaBJdeH 0COGOH, BOZMOMKHO TOR IKe camoi#i, uro
u B banaruiickom MoOpe, COJOHOBATOBOJAHOH PAa3HOBHIHOCTHIO.

OKOJIOTHS W CHCTEMATHUECKOE T0JI0MKEeHHe IPYyroro MacCOBOTO BHJA
CHHE3€JIeHbIX BoJopocned Banrtufickoro mopa — Nodularia spumigena —
Gosee onpenenennsie. B IulankToHe BasTmiickoro Mopsa mpeofsamaer
f. litorea, na xoropyio Kocuuckas B «Onpegenntee MODCKHX CHHEe3eJeHBX
Bojopocneit» [9] ykaswiBaer, kak Ha eMHCTBeHHYIO MOpcKyio ¢hopMy aToro
Buia. Homynsipus secbMa pacnpocTpaneHa TaKiKe B HAIIHX JOJKHBIX COJIOHO-
BaTOBO/HBIX OacceifHax — B Aszosckom u Kacmufickom MOPSIX

B Kacnuy, B ero cpenmeft 4acTh, 5TOT BHI BBI3BIBAET HHOTZA <«IBeTe-
Hue» BoAnl. B Baatuiickom mope ou pacmpocrpamen mo BCEMY MOpIO, HO B
PAa3HBIX PaHOHAX MHTEHCHBHOCTH €r0 PA3BHTHS pAasamdda. [0 HAHM nan-
HbIM HanGoJjiee MOIUTHOe DASBHTHE HOAYJSIDHH, BbI3bIBAIONIEE MHTEHCHBHOE
«uBerenue» BoAel (o 1230000 muret B 1 2), HaGmonaercas B [EHTPaJb-
HOM paiioHe Mopsi, oxkHee I'otmanma. B smrepartype oTMeuenn cayuad Mmac-
COBOTO DA3BHTHs HOAYJNADHH H B Gojlee 3amajHblx pafonax Mops. Ouenn
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CHIbHOE «IBeTeHHe» BOJAbl B DpesyHIe, BbI3BaHHOE 3THM BUIOM, MOIPOGHO
onucano CacTamom.

B cesepo-Bocrouno#i banrTuke — Ha ceBep M BOCTOK OT lNotmanga —
TafipeHoM OTMedeH JIHIIL OJIMH CIydad OUYeHb BOJBUION0 PA3BHTHUS HOLYJIS-
PHH — «I[BETCHHE» BOJbl Y 0r0-3amajHoro Gepera PUHIAHAUH, BHISBAHHOE
MAacCOBBIM PAasBHTHEM HOAy/aApuY, ahaHH3OMEHOH H anabeuna. I[lo Hamum
AHHBIM, HOAYJApHsl B PHXKCKOM 3a/HMBe HHKOTJ4 HE AOCTUrAeT TaKo#
CTeleHH PA3BHTHS, KAaK B LEHTPATbHOH M, OCOGEHHO, B 10KHOf  TACTH OT-
KpbiToro Mops. B orHomlennn PuicKoro W DBOTHHYECKOTO 3aJHBOB K TOMY
e MHeHHIO mpuxonur Benukanrac [21], Teccae u Banun [16].

B caMBix ONpecHeHHbX y4acTKaX MOps IPH COJNEHOCTH BOMbl HHXKE
3%, HOmyMsipHsl BeTpewaeTcsi emne Oojiee pAccesHHO, YeM athaHH30MEHOH.
30Ha MAKCHMAJBHOIO DA3BHTUS STOTO BHJAA B LEHTPAJBHOH UYACTH MODS
COBIIA/IaeT C COOTBETCTBYIOLIEH 30HOH a()aHH30MEHOH, HO B 3amlajHOM Ha-
NpaBJeHuH OHa IPOCTHPARTCA 3HAYHTENIBHO Jajblle — JO DpesyHua BKIIO-
yuTeNBHO. ['paHHIB 3TOH 30HBL B OTHONIICHHH COJIEHOCTH BEPXHEro CJI0s
BOJIB OuepunBatoTCss M3orainuHo 10—12% ¢ sanana u 4-—5%y c BOCTOKA
¥ ceBepa.

Bee ocTafbHBE BHAB CHHE3GIEHBIX W APYIHX CHCTEMATHUCCKHX TPYII
BOJLOPOCIIeH, PA3BUBAIONIUXCS JETOM B IIAaHKTOHE BasTHICKOTO MOpS, HMEIOT
HOqUHHeHHOe 3HaueHue (Mo Kpailnefi Mepe B IEHTPAJbHOM paHOHe MOpA Ha
BOCTOK OT BOpHXOMbMAa W B CpejHeH uacTd OGOJBLINX 3aJMBOB), M IO3TOMY
HeT HeOBXONHMOCTH OCTAHABJHBATHCH HA HX DACHPOCTPANEHHH CHEIHAJBHO.
HanGojiee OOLIYHBIMH NPeICTABUTENSIMH (DUTOIUIAHKTOHA B HEHTPAJLHOM
paitone Basruiickoro mMopst B JIETHHil MEPHOMA SIBJISIOTCA: Thalassiosira nana
Lohm, Oocystis submarina Lagerh., Actinocyclus Ehrenbergi Ralfs., Dino-
physis ovum v. baltica Pauls., a B sanipax QHICKOM, Puxxckom n DoTHuue-
ckoM (B cpemmeii ux uactn) — Chaetoceros Wighami., Brightw., Thalas-
siosira baltica (Ostf.) Grun., Oocystis submarina Lagerh, Actinocyclus
Ehrenbergii Ralfs., Dinophysis ovum v. baltica Pauls.

B zax/ioueHHe OCTAHOBHMCSH Ha BOMpoce o TPoHUUECKHX YCJIOEMSX JeT-
HEro «IIBeTeHHs» BOALI Da/JTHKH, BBI3BAHHOTO pasBHTHEM CHHE3CTCHBIX.
Beakoe «IBeTeHHe» BOJBI KaK pPe3yJbTaT HCKIIOYHTENILHO HHTEHCHBHOTO
pa3BHTHS (DUTOTUIAHKTOHA YXKe caMo No cefe YKa3blBAeT HA BechbMa 6aro-
HPUATHLIE YCAOBHs [HTAHHA B 30He (DOTOCHHTE3a JIIf PA3BUTHSA ONpE/Le/IeH-
HbIX BUJOB BOJopocieil. TIOCKOJNBKY —H3BECTHO, UTO —BaKHeHIIHMH OHoTreH-
HBIMH 9JIEMCHTAMHM, KOJHUeCTBEHHble KoJeGaHus KOTOPHIX B BONe PeryJ/iH-
PYIOT paspuTHe (DHTOILIAHKTOHA, ABJSIOTCS COMH a30Ta H ¢occhopa, MOKHO
OBLIO TIPEANOIATaTh, UTO NOCAEIHHE B BEPXHEM C/I0€ BOJIBI Bantuiickoro mops
JIETOM HAXOJSATCsI B JOCTATOUHO GOJIBIIOM KOJIHUECTBE H SIBJSIOTCHA OCHOBHEIM
(harKTopoM MacCOBOrO pPas3BHUTHA CHHE3E/ICHLIX. K Takomy 1mpocromy H,
Ka3a/10Ch, COBCPIICHHO €CTeCTBEHHOMY BBIBOAY NpHULIH Bernkanrac [21] n
HEKOTOpHE Apyrue mccaeposaTend. ONHAKO 3TOMY MPOTHBOpEuaT (AKTHIE-
CKUe JlaHHble THAPOXHMHM U OOllas THAPOJOryeckas cTpykrypa Bamtui-
CKOrO MOpS, a Takke ¥ OCOGEHHOCTH PacnpOCTPAHEHMS 30HBI «IBETCHHA».

HccsemoBannsi, npopeleHHble y GeperoB OUHIAHIHA U B CeBepHOR
yactu Llenrpamnyofi Bastuku, y Geperos Jlateun u [loabmy u B foro-sanan-
HOil YACTH MOpS, MOKA3aJH, 4TO C AMpesid Mo CeHTAGPL — MepBylo NOJOBHHY
OKTAOPS BHe 3CTYapHBIX paitoHoB wMopsa B ciaoe 0—60(80) x tdhochate U
HHUTPATBl HAXOMATC B MHHHMyMe — Ha IIOpore aHaluTHYECKOTO HYJIS.
BHOJIOTHUECKHM TOKa3aTeleM Hauyaja OJHUroTpodHoro mepHona sBJseTCs
TIpekpaileiie BeceHHell BCNBIIKH PasBATHS  JIHATOMOBLIX BoJOpOCeH B
ampene — Mae. JluaTOMOBBle MNPOAOJIKAIOT PA3BHBATHCA B 3HATHTEJILHOM
KOJIMUECTBE TIOYTH B MPOJOJIKEHHE BCero Jera TOJbKO B 3CTyapHBIX yda-
CTKAX MOpsl BCJeACTBHE HENPEpPLIBHOTO MOCTYILIeHHA OHOTEHHBIX 3JIeMEHTOB
43 pex. B6au3n ycTheB pek JetoM obpasyercs cBOEOGPA3HBIH «ILJTAHKTOH-
Bl poHT» ¢ npeobiafaHHeM JHATOMOBBIX, KOTOpbIe HCIOJB3YIOT NOCTY-
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naolue u3 pekH GHOTCHHbE BEIIECTBA, B NEPBYIO OUepenhb COJIH a30Ta H
¢doctopa, He nmponyckas ux B OTKPRITYIO 4aCTb MOpsi.

[TononHenne GHOreHHBIMH S/IEMEHTAMH 30HLI toTocuHTE3a H3 TPHIOH-
HBIX CJIOEB, Ile OHH O0DasylOTCA B Pe3y/bTaTe PasiokKeHHs MEpPTBBIX Opra-
HUSMOB, B yCJIOBHSIX DanTHKM YPEe3BEYAHHO OrPAHMUEHO BCJEACTRHE Pe3Ko
BEIDAKEHHOrO TEPMOralHHHOTO PACCJIOGHHS BOAHOA Toumd. CieqoBaTens-
HO, B OTKPBITOH 4aCTH MOPA U JlaxKe B CPENHHX DalOHAX GOJbIINX 3a/IHBOR
JIETOM  yCTAHABJIHBAETCS BeCbMa HEGNATONPHUATHBIE peXUM B OTHOLICHMH
MHHEDAIIbHOrO MHTaHHA (HTOIIAHKTOHA — NO Kpafinei Mepe HHTpaTaMH K
(ocaramu, yro moxTBEpMTAETCS PHADOXHMHYECKHMY  HCCJISA0BAHHSIMIE.
Mexny TeM, KaK yKe yKasblBajloCh, MACCOBOE Pa3BUTHE CHHe3e/eHBIX Ha-
6JI0IAETCS B CAMOM ITOBEPXHOCTHOM cCJI0e BONBI, B CPelHedi YacTH MOpsi u E
HauboJsiee KapKuil mepuoj, T. e. TOrAa, KOoraa B 3TOM paloHe Cco3[alTCs
YCJI0BHsT HAaHOOMbIIE OIHIOTPO(UH.

- Ha sror dakr o6patwiu srumanme HEKOTODBIE HeMEelKHEe HCCJeNoBa-
TCJH, KOTOPBIE CHUHTA/IH, YTO B CBASH C MAaCCOBBIM Pa3BHTHEM ahaHH30MEeHOH
B padone [lapackoro rpeGHA B KoHIe HIOHS, NIPH coaep:kaHuu (ocdaTos u
HATPATOB OKOJIO AHAJUTHYECKOrO HYJs, A30THOe NHTAHHE 5Ta BOJOPOCIE
MOrsIa nosyiaTte 3a cuer ammuaka. Ho takomy mnpeamonoxennio IIPOTHEO-
PeuT TOT (aKT, YTo B MepHOA pacmBera adaHH3IOMEHOH ColepxKaHue aMMH-
dKd B BEDXHEM CJIO€ BOJABI H Y JIHA He TOJbKO He YMEHBUIHIOCH, HO JAXKe
3aMETHO YBEJHYHBAJIOCD. |

Boabmoe snauenve HeMenmkme wHecenoBaTeNH NPHIAI0T BOIpPOCY (oc-
(OpPHOrO MHTAHHS MACCOBLIX BHJIOB CHHE3eJIEHLIX, TPHUYEM OHH JOIYCKaloT
BOSMOXXHOCTbL ~ HCIIOJIb3OBAHHS  KJETKAMEH  ahaHH30MeHOH OpPraHuYecKoro
tocopa ToHKOro merpura. OmHako B 3TOM CJlyJae Mbl JOJRKHBI OLIIH GbE
OXUAATh HAaHOOJBIIEIO PASBUTHSA 3TOrO BHAA He B OTKPBITOM MOpeE, a BOJH-
34 Geperos. ; ,

Hro kacaercs asormoro murtamms, To, He OTPHIASA NMPHHUHUIHAJBHO BO3-
MOXHOCTH HCIIOJIL30BAHHA MAacCOBBIMH BHIAMH  CHHE3E]eHbIX BOJOpOCIEH
Bajtuky aMMHauHOro H OpPTasHueckoro 430Td, MH CYMTAEM BIOJIHE BO3MOMK-
HBIM HCTIO/NIb30BAHAE 3THMH BHI4MH TaKXe SJEMEHTapHOrO asora, pPacTBo-
peHHoro B Bome. Cnoco6HOCTh MHOTHX BHIOB CHHE3eJEHBIX BOLOpoC/eii huK-
CHPOBATH JJIEMEHTADHLIH a30T, KaK [OKA3aJdH HCCJENOBAHHS COBETCKHX yue-
HBIX, ABJISETCA BeChbMa OOCLIYHBIM SIBJEHHEM B NDHPOJE. Kemnep u ero yue-
HHKH [5] BBIABMJIH KPYIHYIO POJIb a30TPHKCHPYIOIHX CHHe3e/]eHbIX BOJAOpOC-
Jiel B oGoralieHdn a3oToM [MOuYB nycTeib, Poguna namnna 430THUKCHpyIOIIKE
CHHEse/ICHble Ha BJAXHBIX CKajax B ropax. AseeBbiM n Myapenosoit [1] =
Iycesoit [3] o6HapyxeHH 430T(HKCATOPLl CPEAM MACCOBBIX MIAHKTOHHBIX
CHHESE/ICHLIX BOAODOC/IEH MPECHBIX BOJ, MHOTHE M3 KOTODHIX Hepeaxo
BRIBIBAIOT «IBETEHHE» BOXBEI B 03epax.

JJi1 OKOHYATENLHOTO pelleHHsT NaHHOro BONPOCA B OTHOLUEHHHW MAacco-
BBIX BHIOB CHHE3€EHBIX BoHopocjed BanTtHku HeoBXOMUMBI  CrHenHaIbHBIE
SKCIEPUMEHTAJILHBle HCCJEeA0BAHHHI,

BeceHnee «uBerennes Bojpr

Becennee «uperenne» pogmr Bajrmiickoro mops, HECOMHEHHO, NpeJICcTaB-
JUIET TaKoe e 3aKOHOMEDHOe SIBJIGHHE B IKHSHH STOrO BOZOEMA, KAK W
JIETHEE, HO 1O IIOCIEJIHEr0 BDEMEHH OHO OYeHb MaJo H3yueHO. O6bICHIETCS
STO TeM, UTO paHHEH BEeCHOH — B allpelie, KOTAa JAHHOE fBICHHE HAHGOJLee
PE3KO BLIPAXKEHO, 3HAYUTENILHBIX ILJIAHKTOHOJOTHYECKHX HCCAeNoBanul Baji
THHCKOTO MOpsI He IPOBOJHJIOCE.

3HMOI pasBuTHe QHTOIVIAHKTOHA B BanTuiickom MOpe IOYTH NOJHOCTBIO
PEKPALIALTCS, TPHYEM OCHOBHBIM C/EPKHBAIONIAM BETeTAUHI0 (aKTOpOM
ABJISICTCS, TOBHAHMOMY, HeEJIOCTATOUHOCTb COJIHEUHOH pamgHANAH. SUMHAS
¢naysa» BereTauMH (DUTONIAHKTOHA B CPefHell uacTH Mopst H B Pumckom
sajinBe NpojoJxKaeTcs ¢ Aekabpsi no despaJip, NOCe Uero CJAeAyeT, KAK H B
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JAPYrux BONOEMAX yMEDEHHBIX LIHPOT, «BCHBIIIKAa» (PUTOIIAHKTOHA, BHI3BAH-
Has TJAaBHBEIM 00pa3s0oM MacCOBLIM Pa3BHTHEM IHATOMOBHIX. BeceHHsis Bere-
TALUHS THATOMOBBIX HAYMHAETCA B MapTe W IO TeMIy HapacTaHus GHOMAacCCHL
cpasy nmpuHOGpPETAeT XapaKTep «BCIbIIKH>.

Xom panHero BEeCEHHEro pasBHTHsI (PUTOIVIAHKTOHA B JABYX MPOTHBOIO-
JIO?KHBIX TOUKaxX MOpsi — Y nodiyoctpoBa XaHKo U B JII0GeKCKOH 6yxTe — mo-
KasaH Ha puc. 4. Ha mpuBejieHHBIX KDPHBEIX ofpallaer BHUMAaHHE HAJHUHE
Pe3KO BLIPAXEHHOTO HauyaJbHOrO IOPOra BeCceHHEH BereTanuu H  GhICTpOe
JAOCTHIKEHHE KYJBMHHAIMOHHOTO MYHKTA, HECMOTPS HA HHU3KYIO TEeMIepPaTypy:
BOJIBI B 3TOT IepHOZ, — npuMepHo or 0,5 no 3—5°.

B Puxckom 3anuee B 1947 r.
HayaJjo BeCeHHEH «BCOBIIKH» (hd-
TOIJIAaHKTOHA HaMH GvlI0 obHapy-
xeHo 18—21 mapra, xorga 60Jb- ;
1las 4acTh 3aJHBa GRLIA elle N0-  sgl /
KPEITa CIVIOMIHBIM JbA0M. Ync-
JIEHHOCTh BOXOPOCJEH, cpeiu Ko-
TOPBIX Ipeo6Jiajany IHATOMOBEIE, i e

B MepHoA ¢ 28 despans no 15 441 [ -
Mapta B cyoe 0—10 & He mpepH- Y il j
mana 2000 kietok B 1., a20 =" v
MapTa BO BCeX TPeX TOUKAX B S sg) /
9TOM CJI0€ BOAKI GHLIO OGHapyxe- /
Ho ot 8000 mo 15000 xkierouex S 46r i -
B 1 x F { /
0 E 0'5'“ ,

¥ Geperos ITosnbiin Havasdo Be- = /
CeHHEeH BCHBIIIKH JHATOMOBLIX, aut /!
Cylsl 10 HM3MEHEHHSIM GHOreHHBIX - J
3MeMEHTOB B 30He (DOTOCHHTE3a, 02 / /

~

Takxke HabJalofaeTcs B MapTe H

HOCHT Takoi ke GYpHBIH Xapak- 0= o o T
tep. Tak, no JUTepaTypHBIM HaH- ;
HeiM, 4/111 1936 r., B [nausckoi Puc. 4. Tlpumeps panuesi pecemmefi

6yxTe comepxkanne ¢ocdartoB or
IIOBEDXHOCTH J0 ray6Guust 96 u co-
crasaano 37,4 me/ms, a 21/111 B

«BCTIBILIKH » f])ldT‘()iHJIalHKTOHa* B [Oro-sa-
naarofi  wactw  Baurtniickoro  Mmops
(cnmomHas JHHHS) W B CEBePO-BOCTOU-

HOH YaCTH (NPEphLIBHCTAS JHHHA).
BEPXHEM CJIO€ YIKe ObLIO TOJbKO (e i

1,1 me/md.

ConocTap/iaa npHBeleHHBIe JTaHHBIE, MOXKHO IPUATH K 3aKIIOUEHHIO, UTO"
BCCCHHAA BCMBHIIKa (pUTOmJAaHKTOHA B DBanruiickom Mope Haumnaercs B
MapTe (B IOXKHOH 4acTH B Hayasle Mecsila, a B CeBEPHON — B KOHIE) H B
TeueHue 3—4 Heleab TOCTHTaeT MakcuMyMa. CliefoBaTelbHO, HauGogee Mac-
COBO@ pasBRHTHe NMATOMOBBIX B JIAHHOM BojoeMe HAa0JIOLAETCSI B ampese
(B IOKHOH wacTm MOpA B Hauajle Mecsilla, a B CeBepHON — B KOHue). Ectb
OCHOBaHHE CUMTaTh, YTO B anpese BoAa B BajruiickoM MOpe Hepeako «iiBe-
TeT» JHATOMOBLIMH Ha 3HAYHTEJNbHOH aKBATODHH, XOTH INPSIMBIX HaOJIOIeHHI
Aaxe I MPUOPEXKHOHA 30HB, KaK yIKe YIOMHHAJAOCh, NMOYTH COBCEM HeT. B-
UEHTPAIbLHOM YaCTH MODsl, MOBHIMMOMY, <IBETEHHe» ObIBAET DEIKO, OHO:
3fieck caabee BBIPAMEHO M KDATKOBPEMEHHO, HO B 3a/IMBaX, NPH GJArONpH--
ATHBHIX THIPOMETEOPOJIOTHYECKHX YCJOBHAX, OHO HAOJ/I0JaeTcad He TONBKO B
amnpesie, HO H B Mae.

Mel naGnionanau «iBeTeHHes BOJL B PHXCKOM 3aiuBe B Mae 1949 r.
B mepsoifi jieEb uccaenoBaHHs — 15 Mas — MBI OTMETHJIH $ICHO BhIPAIKEH-
HOe «lBeTeHHEe» BOJIbl, BHI3BAHHOE MAaCCOBLIM Pa3BUTHEM AHATOMOBHIX, IIOUTH
M0 BCeMy MapuIpyTy — oT yctba [Jlayraeel g0 Mepcparca. B paiione Mepe-
parca «upeTeHHe» NpojoJiKaloch Ao 22 Mas. B IepHom - MakcHMyMa <IBe-
TeHua» — 19—21 mas — Bozga nproGpesia HHTEHCHBHO KOPUYHEBYIO OKPACKY,
H [IPO3PAYHOCTh €€ CHH3HIAck A0 2,5 m NpPOTHB oO6buHO HaGmondeMoil B
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3ToM MecTe 4—5 m. «llBerenue» BOABI BEIZBAJNO YXOJ KHILKH M3 palioHa
Mepcparca, H npomelcia ee 3nech He 6bL10 ¢ 19 mo 22 mas, XoTs B nepBol
NOJIOBHHE MECsHa JIOB KHJBbKH B 3TOM paHoHe OBLI He ILIOXOH. A

Ha6monaemoe «upereHue» GbLIO JOBOJbHO HHTEHCHBHLIM, HO NPOHCXOMX-
IleHHe ero OLLIO He MECTHOe, — «IIBeTYIIAs» BONA Oblia MpHHAECeHA TedeHHeM
U3 10XKHOH YaCTH 3a/HBa B Pe3yJbTaTe Pe3KOro M3MeHeHHS THIPOMETEOpOJIo-
ruyeckux yciaoeui. Ilo coofiienuio pniGakoB, «IBereHHe» BOIbLI B paloxe
‘Mepcparca oGEIYHO 3aKaHYHBAETCH B KOHIE alpess — Hadaje Mas, N031Hee
OHO HabamwojaeTcd peixo, NPHUYEM <IBETYLIAA» BOAA INOSABJSETCH H3 I0KHOM
YacTH 3aJIHBA.

KosimdecTBennoe pacnpeneneHde (GUTOIIAHKTOHA B PuiKckoM 3aimBe
B mepHox ¢ 12 no 22 Mas moxkasaHo Ha npunaraemoil cxeme (puc. 5). Has

YenpBisie DODIHAYEHLT:
B8 G 4 do 3muig mefrd
B 2070 »
VA » 1mee do 460 »

R pormsicen ruwmiu

Puc. 5. KommuectBennoe pacrpegesenie QUTONIARKTONA B BepXHEM CJaoe

Boabl (0—I10 ») Pmikckoro sanuBa ¥ MeCTa NPOMBICJOBHX CKOMJIEHHH

KHJAbKH B pafione Mepcparca 10—17 maa 1949 r. (xaerdatass mTpUXOB-
Ka — 30HA <«IBETEHHs» BOAH).

302KHOH YaCTH 3aMBa B paiioHe Mepcparca oHa cocTaBileHa [0 JAHHBIM TIPsi-
MBbIX HCC/IEJOBaHHH, a IJIA OCTAJIbHOH YaCTH — IyTeM 3KCTPAIOQJSAIHA OO MO-
KasaTesl0 Npo3payHocTH Boabl no aucky Cexu 1. :

OcCHOBHBIMH BHIAMH (HUTOIUIAHKTOHA B MEPHON <«IBETEHHs» OBLIH CJe-
aywonme: Sceletonema costatum (Grev.) Cl., Thalassiosira baltica (Grun.)
Ostt., Chaetoceros holsaticus Schfitt., Achnanthes, taeniata Grun., Melosira
arctica (Ehr.) Dickie, Gonyaulax catenata (Lev.) Koi. ¥xasaunnie BHAH
IHATOMOBHIX M ONHH BHI nuHodaaremnar (Gonyaulax catenata) npeo6ia-
HAI0T B BeceHHeM (DHTOIUIAaHKTOHe NoyTH Beed Banatuxu. Ilpencrasiser uure-

! TTo maHHBIM PHADOOTHYSCKHX HCeaemoBaHmil Jlateuiickoro ynpaBmennsi THApOMeT-
EJYHKOHL '
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pec TOT (PaKT, 4TO Y4aCTb W3 3THX BHAOB, a TaKkKe Psi BHIOB, HMEIOIIHX
BTOPOCTeNeHHOe 3HaueHHe, Kak-to: Achnanthes taeniata, Melosira arctica,
Gon. catenata, Fragilaria cylindrus Gran., Nitzschia frigida Grun., otHo-
CATCSl K YHCTO apKTHYeCKHM BHAaM. BasaTuickuii apean 5THX BHIOB OTOpBaH
OT OCHOBHOTO apeasa MX paclpocrpaHedust — Apktuueckoro 6Gaccefina, —
TIe OHH DasBHBAIOTCA B ellle OoJblleM KojuuecTBe. B CepepHoM Mope Bce
3TH BHIBI OTCYTCTBYIOT.

«lIpeTenne» BOIbl, BBI3BAHHOE PA3BHTHEM JIHATOMOBHIX, OXBATHIBAET
GOJIBIIYIO TOJNILY BOABI, UeM NIPH PASBHTHH cHHeseleHBX. B mae 1949 r. B
PHIKCKOM 3a/1MBe B 30HE «I[BETEHMSI» MaCCOBOe DPasBHTHE BoJAOpoc/el HabJo-

HAJ0Ch OT MOBEPXHOCTH A0 IIyouuel 20 u; GuoMacca (UTONJAHKTOHA Ha pas-

HBIX rOpU30HTAX ObLTa cjefylolied: Ha nosepxHoctd — 1,460 me/m3, Ha

Hengsubie obosHayerug

| BEE5- 20-27. v. 1949,
BE=3- 1-20. v. 1912 2.
V- g-17. v. 1928 ¢,

W —20-26. V. 1939 e.

R T TR AR

TR IR

1000 me/m
500
g

Puc. 6. CpapuuTenpias GuoMacca (PHTOIIAHKTONA B 1EHTPanbHOH
yacTd Bantuiickoro Mopst ¥ 3aJiMBOB B BeCERHHUE MepHOM 110
CepHSAM CTaHIMHA.

rayOuHe 5 m — 3420 me/m®, Ha 10 m — 3300 me/m3, ua 15 m— 2140 me/m?,
Ha 20 m — 1130 me/m3, na 30 m — 320 me/m3, Ha 40 m — 20 me/md, Tlo nan-
HeiM Jlerap (17), npuMepHO Takas »Ke HHTEHCHBHOCTH PpAa3BHTHs JMaTOMO-
BEIX HaOmomanoch 11 mas 1912 r. B Bocroudoi yactn PuHCKOro 3aJuBa B
paiione o-ga Cefickap.

B mae maccosoe pasuTHe (GHTONJIAHKTOHA (AHATOMOBHIX) B DanaTmi-
CKOM MOpe Hab/1onaeTcst TOJIbKO BOJMH3H GEperos H B 3alUBaX, YTO HAIVISIIHO
TIPEJICTABJEHO Ha KapTe pachpefesneHHs ¢uromnaHkroHa (GmoMacchl) IO OT-
HAeJIbHBIM CEPHSIM CTAHLHH, COCTABJEHHOH MO JAHHHEIM DA3HBIX HCCJAEI0BATEe-
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neii (puc. 6). Takoe pacnpenenente THCACHHOCTH AHATOMOBLIX ICHO YKasbl-
BdeT Ha OCHOBHYIO 3aBHCHMOCTb Da3BHTHS 3THX BOJOPOCJEH OT AOCTATOYHON
00eCIleUeHHOCTH BEPXHEr0 CJI0S BOALI MUHEpPAJbHbIM IHTAHHEM H, IpPexIe
BCEro, COJAMH asora u (ochopa, HAHOOMBIIYI0O KOHUEHTPAIHIO KOTOPDIX,
€CTeCTBEHHO, MOXKHO OXHAATh BOJIH3H ycrbeB pek. B Puickom sanuse, o
BCEM HCCIeNOBAHHAM, Haubo/iee HHTEHCHBHOE Pa3s3MTHE NHATOMOBBIX B Mae
HaGmiofgaercd B IOXKHOH yacTH mpH cojeHocTH oT 4,5%0 no 3% u TeM-
mepatype eogsl ue Bbiile 10° Tlpu rex e IPHUMepPHO YCJIOBHSIX MAaCCOBOE
pasBHTHE 3THX BOZOpOCeH oTMeueno Jlerap B Bocrounod dactu Punckore
zamusa 11/V 1912 r. (Temmepatypa Boabl Ha noBepxHOcTH Oblra 3,6°, nHa
raybune 20 » — 1,3°).
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