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BAKTEPHAJILHOE HACEJEHME BAPEHLIOBA MOPA

ITIpod. B. C. Bymreguu

BapenioBo Mope mpejcraBisier oiuH M3 Haubosee oOCie0BaHHBIX B GaKrepio-
JIOTMYECKOM OTHOLIEHWH BojoeMoB. [lepBbie ganuble 0 OaKTepUOTOrHYECKOM Hacee-
Huy Bapennosa mopsi Mel Haxoaum B pabore B. JI. Hcauenxo «MccnegoBanus nan
Oaxrepusimu CeBepHOro JieoBUTOr0 oKeanay (1914 r.). Marepuasom st aToit paGores
TOCJIY)KMJIM 00pasilibl BOJBI M I'PyHTa, B35ATble ¢ HECKOJIBKUX CTAHLMHA I0T0-BOCTOUHOIT
- vactu Bapeniosa mopsi u oryactu B 6. Exarepuuunckoii rasanu, Koabcioro sanusa.
B nanoii pabore aBTOp OrpaHMYMIICA NPH MCC/IefoBaHMM 00pasLiOB BOAbl U TPyHTA,
JIMUIb YCTAHOBJIEHHEM TPUCYTCTBUS B HMX HEKOTOPHIX I'pynmn OakTepuii, He Kacasico
COBEPLIEHHO KOJMYECTBEHHOI0 COCTaBa MPEACTABJIEHHOI0O B HHUX OaKTepuasbHOI0
HacesieHUs. 3a OTCYTCTBHEM TaKOro poja JaHHBIX He IMpPeICTaBJIS/IOCh BO3MOYKHOCTH
COCTABUTb CKOJILKO-HUOYb OIpele/IeHHOr0 MPeACTaBJIeHUs 00 OTHOCHTeLHOM 3Ha-
YeHHH U poJiu GaKTepHii)B TOM OrpaHMYeHHOM pailoHe, KOTOPBIA GBI MpeaMeToM 00-
clefloBaHus.

B Gosee mmpoxom Mmacumrrabe OGaxrepuosiorndeckoe 00C/e0BaHMe Pa3THUHBIX
paiionoB BapenijoBa Mops, ¢ KOJMUECTBEHHBIM Y4YeTOM OaKTepuaibHOIo HACEIeHHs,
ObLTO TPOBe/ieH0 DAKTePUOJIOTHYECKUM OT/AeeHHeM MOpCKOro HayyHOro M 3aTeM.
TocynapersenHoro oxeaxorpapuuecikoro uuctutyta. Ilpu 9THX HCCIIEL0BAHUSX ydeT
Gaxrepuii mpou3BoAMIICS OOBIMHO MPUMEHSIBUIMMCS 10 CHX TI0P CHOCOBOM-—ITOCEBOM
Ha )KENaTHHOBBIE M arapoBble IUIACTHHKA—B HEKOTOPBIX JKe CJIyYasiX COIpPOBO-
- JKIAJICSl HEMOCPeJCTBEHHBIM cyeToM DaxTepuif mox MUKpockomoM. Bo3amoyKHOCTb st

OCyLIeCTB/IEHMSI B IIMPOKOM Macimtabe TaKoro poja HccieloBaHMii Obuta CBsi3aHa
C KOHCTPYyMPOBAaHWeM B 0aKTepUOJOrMUECKOM OTAENEHHH YKa3aHHOr0O MHCTUTYTA
ocoloro daromerpa i B3sATUA N1pod Bojibl M MpubGopa st OTYUILTPoBaHUs GaKTepHid
Ha MeMOpaHHBIX (PUIbLTpax. :

B obuieil coBoKymHOCTH KoJIMUECTBeHHBIH yyer GaxTepuii mposesen B BapeHiio-
BOM Mope Ha 90 CTaHUMAX, TPUYEM A5 OOJIBIIMHCTBA CTAHIMI HMEETCSl yueT Ha pas-
JHYHBIX ropusoHTax (0,10, 25, 50,100 M u npuiouHslit). Baxrepuosnorudeckue paborhi
C KOJIMUECTBEHHLIM yyeToM DakTepHit B BoJe U TI'DYHTaX IPOM3BOIMIHCH B 17-M (1—
30/VIIl 19281.), 19-m (1—20/VIII 1929 1.), 33-m (8—30/V 1931 r.), 40-M (aBrycr—
oKTA0pb 1932 r.) 1 45-m (centsbppb 1933 r.) peiicax «[lepcesiy.

Ha ocroBanmu mosyyeHHbIX pe3yJsIbTATOB KapTHHA pacrpefiesieHusi HaxTepuasib
HOTO HaceJIeHHs B BOJAX M rpyHTax Bapenuosa Mopst MpejCTaBIsieTcsl B Clle/yiomem
BHJIE.

B ofmem xosmuecTBo Oaxrepuit B oTKpHITHIX Bojax Bapenuosa mopsi HesHauu-
TelbHO; B OOJIBIIMHCTBE CIydYaeB IpPH CYeTe HA JKeJATMHOBBIX ILTACTHHKAX OHO He
npesbimaer 10 Garepuii Ha 1 cM®. Ho B HEKOTOPBIX paifoHaX, MPUYPOYEHHBIX 0OBIYHO
K MeCTam CMeHIeHUsl PasHOPOJAHBLIX BOJ, MMe0TCsi DaKTepUasibHble CKOILIEHHs, B KO-
TOpBIX cojiepyKaHue OaKkTepuit 3HAUMTENLHO TIPEBBINIACT OOBIYHBIE BEJMUYHHBI, BhIpPa-
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JKasICh JeCATKAMH M COTHSAMHM M MHorAa nepexofs 3a 1000 Ha 1 cM? (1o cueTy Ha e~
THHOBHIX IJIACTHHKAaX). i

Taxue sicHO BbIpa)KeHHBIE CKOIUIeHMsI oOHapysikeHbl B 17-M peiice, IpH KOTOPOM
faKTepHaJbHOMY 00C/IE0BAHMIO TIOJABEPTHYTHI JeBATh CTAHLMH, PACIOJIOYKEHHBIX Me-
way 30-m u 40-m mepuauanamu. B paitone ceepHee 75° ¢. m. KosmuecTso GaKtepuid
Ha IATH CTAHLUSX HA Pa3/IMYHbIX FOPU30HTaX He mpesbimaso 10 wa 1 cM?, HO Ha Ofi-
HOU CTAHLUH TOro )Ke paiioHa 00HApYKEHO 3HAYMTEJIbHOE MOBBIIEHKE B COJAEPIKAHUN
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. — I—cranHumu 17-ro peifica ajc [Mepeedt (1—30/VIII—1928 r,); 2—cranumuu 19-ro pefica (1—20/VIIL 1928 r.);
'?i'}fﬂr’@fv}l i 3—crannuu 33-ro peica (8—30/VIIL 1981); 4—ctanumun, Ha KOTOpHIX HaGAW0OJANHCH CKONNEHWA DaKTepHil.
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Puc. 1. Cranuuu B Bapennosom mope, Ha KOTOpPBLIX TIPOM3BOAMIICS YueT OaKTepwii. /

Fig. 1. Stations of the Barents Sea where the estimates of number of bacteria were made

Symbols: 7—Stations of the 17th cruise of the r/s. Persey (1—30 August 1928);
2—Stations of the 19th cruise (1—20 July 1929); 3—Stations of the 33d
cruise (8—30 May 1931); 4—Stations at which accumulations of bacteria
were observed.

Daxrepuii, Koropoe Ha 100-meTpoBoii riybuse pocrurazno 367 wa 1 cm3, Ewme 0Goseee
€MJIbHO BBIPAYKEHHOE CKOIUIEHHE HAlJeHO Ha TpeX CTaHLMAX, PACIIO0YKEHHEIX H0YKHEE
72° ¢. m. B crpye Tonbderpuma, rje KosmuecTBO GaKTepuit BBIPAYKAIOCh BETHYH-
Hamu or 150 no 1500 Ha 1 cm®. Bech Komiexc OakTepuilt KaK B I0MKHOM, TaK U B Ce-
BEPHOM CKOILJIEHHH, ObLJl IIPEeJCTaBIIeH MOYTH MCKITIOYUTESIbHO OJIHMM BUOM OaKTepHii,
00/1a1aBIIMX CHJIbHO BBIPAYKEHHOI CIOCOOHOCTHI0 BOCCTAHABJIMBATHL HUTPATHI ¢ 00pa-
30BaHueM cBoOojiHoro asora. B ToM jKe peiice mojgBepruyThl 00CiI€e0BAHMIO TP CTaH-
HHM Ha paspese B ropJe Besnoro mopsi ot CB. Hoca Ha Kaunu Hoc. Copeprkanue 6aK-



Baxmepuaasioe naceterue Ba Hyosa mops

Tepuit Ha pasIMUHBIX IOpPU30HTAX Kojebasoch B mpefeiax 1—15 na 1 cm?. Orcona
BUjIHO, yTo G/M30CTh K Oepery He Bcerjla CBfi3aHa C MOBbILIEHHEM COAEPYKaHHs Dak-
TepHid. '

B 19-m peiice, B KoTOpoM mpodbl Bojibl Opauch TosbKo ¢ 10-MeTpoBoii riaybuHbl,
obcneoBan paspes ot Hopakana na C.-C.-3. a0 74° ¢. m. u 20° B. A. HasToM paspese
cofepykanue Oaxrepuii B Bojle Kosiebasoch B mpejenax 0,1—3 Ha 1 em®. Ha caenarinom
B TOM )e peiice paspese OT yKa3aHHOIO Bbille YHKTa Ha BOCTOK No napasesn 74°30°
¢. m. rycrora DaKTepHarbHOr0 HaceJeHWsl, HECMOTPS Ha 3HAUUTENILHOE TIOHHMKEHHEe
TEMIIEPATYPbI, [0 CPABHEHMIO C TIPEbLIYILMM paspe3oM pe3KO IOBLICHIACh, Bhpa-
yasich HA ISITH CTAHLMSIX paspe3a BeJnuuHaMu oT 84 o 150 Gaxrepuit Ha 1 cm?, npu-
uem 3jiech Ha0moaI0ch CHbHOE Tpeofiajanue ofHoro Bujia 6aKrepuil, coBepuieHHO
OTJIMYHOTO OT TOT0, KOTOPhI HaxXoAuJcs B ckomenuu 17-ro peiica. 31ech CKoIUieHue
OBis10 cBsI3aHO ¢ BHeapeHueM cTpyu [ombdeTpuma B XoJoaubie Boabnl Bapenyosa
mopst. B Tom e 19-m peiice HexoTopoe TOBBIIEHHE COiep)KaHus Daxrepuit B Boje
(38 na 1 cm®) obuapyeno Tawke y Bxona B KosbCKuii 3a/imB.

MogoBHble e GaKTepHosIOrMyecKe CKOMIeH!st OblIM 00HapyeHbl TakoKe B 33-M
peiice, B Kotopom ofciiefoBansl 14 craniuii Ha pasnMunbiX ropusonrax (10, 25, 50 m
¥ NPUIOHHKIT) B 10ro-BocTouHol uacti Bapennosa mopsi. B 0oJibluMHCTBe Ciy4aen
‘KOJIMYecTBO Oakrepuii B Boje Obuto 3HauMTeNbHO HIKe 10 na 1 cM®. SlcHO BHpa)eH-
HOE TIOBhIIEHHE OOHAPY)KEHO JIMUIb HA ABYX CTaHUMAX Yy ycrtbs p. Muamru (76—
35 Gaxrepuii Ha 1 cM®) B MecTe CMellleHMsl TIPeCHOM BOBI C MOPCKOM, M Ha JABYX CTaH-
1MaxX B 50-MeTpOBOM ropH3oHTe B paifore 6;u3 HoBoit 3eMiit MKy napajuiesisiMu
71 n 72°c. w. (60—40 baxrepuii Ha 1 cmM®), Kyla, BepOATHO, JOCTUrasa CTPysi WpH-
Hocumoit  Tonb@CTPUMOM aTIAHTHUECKOH BOJBI. :

B 40-m peiice (1932 r.)o6cnegoBan ofmMpHBIA pailoH 3anajiHoil, ceBepHOM U ce-

- Bepo-BocTouHoi yactu BapenioBa Mops. Obcnenosano seero 30 cranumii; Ha 24 yuer

faicrepuii npoussojmIcs 1o ropusontam (0, 25, 50, 100 M U TIPUAOHHKIA) U HA 6—
TOJLKO Ha TIOBEPXHOCTH, NIpUYeM BO BeeX ClIydasiX yueT OaKTepuii NpousBOMNCH fia-
paUIe/IbHO Ha JKEJATMHOBBIX IUIACTMHKAX M HENOCPEJCTBEHHBIM CUETOM OTHUIBLTPO-
BaHHBIX Ha MemOpanax Oaxrepuit nmox muxpockonom. [Mocneanuil MeTox 1o cpasHe-
HMIO ¢ TepBLIM JiaBas B GoJbIIMHCTBE CiTyyaeB BesMunnbl B 100—1000 pas Gonbumive,
W MHOIA pacxoykiaenue ObUI0 BbipaykeHo eille cuibHee. Ilpu 3ToM HMKaKoW ompepje-
JIEHHOM 3aKOHOMEPHOCTH B 9THX COOTHomIeHMsX He obHapyxeno. Orciona ciepyer,
4YTO METoJ, I10CeBA Ha YKEeJIATUHOBbIE TIIACTHHKU MAeT JIMIUb HeSHAYMTENLHYH YacThb
faKTepUabHOT0 HACeJIeHHsI, TIPeICTABIeHHOT0 B MOPCKOH BOJeE.

Haubonbuive KojudecTBa OaxTepuil TmosyyeHbl Ha paspese, IepeceKapileM
crpyio Conberpuma B Hanpasnenuu ot Hopakana xa 3woaxan. B ceBeprom u ce-
BEpO-BOCTOUHOM paifoHax KoimyecTBo Oaxrepuit Ha BceX 00C/Ie0BaAHHBIX CTAHIUAX
Ob10 He3HauuTeIbHBIM. [loJlyueHHble BEJTMYMHBI U CTAHLMA Pas/MYHLIX PaspesoB
xonefaniuch B CJGAYIOUMX Npejenax:

Tabauya |
YUncno Gakrepuil B 1 cM?
npu cuere
P as pe3an

Ha MEeNaTHHO= |HEenoCpeACcTBeH=

BhIX NJAACTHH= HO TIO0 MHK-

. Kax pOCKONOM
Hopakan—3ioakan . . . . . S e 0—50 125—7000
Hopaxan—o-B Hazexna . . . . . L 0-—5 125—1240
o-8 Hapewna—o-B Lkuiaec . . . . . . . 0—15 125—2450
o-B Jlunaec—mbic Kenanua . . . . . S 0—10 80— 1400
IOropekuit Lllap—TioGe-I'y6a . . . . . . 5—47 260—2300

Pacnpeﬂ.eneﬁue 4yHcea, HaileHHbIX IIpH HETIOCPEJACTBEHHOM IIOJCHETE, B MpOoHEHYax
oT obuiero yMcia ofcyieoBaHHBIX 11poﬁ BO/Ibl, BRIpAXKaeTCs CIeAYIOIHMH BEeJTHTHHAMH.
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o - Tabauya 2
2 B npouentax or06- | B upouentax ot 06-]
Hucao Gakrepuii LIero 4ucaa uccae- | Uneno Gaxrepmit HIEr0 YHCHa Hecae-
MOBaHHBIX npob | ROBAHHBIX 1PO6 |
Ei0-m00 .0 i 47 1000—3000 . . . . . 27
500—1000 +

19 3000—7000 . . . . , 6 ‘

[lpu comocrasiienun NpPUBEJCHHBIX BbIE JAHHBIX 17151 Bapeniosa MOpsi € MoJIy-
HCHHBIMU B TOM JKe pefice JaHHBIMU /1JIsl COCE/IHUMX ¢ HUM Mopelt, Kapckoro i I'pernan-
CIOro, BUIHO, 9TO B MOCIEAHUX DaKTephasibHoe Haceenue eie Oeiee, YeM B IEPBOM.

Tabauya 3

Uueno Gagrepuil B 1 cm® npu cuere

HA HHENATHHOBRIX

HETOCPE ICTREHHO TI0[, MHKPOC M
NAACTHHKAX pen . MHKPOCKONO

Kapckoe mope (peitc 1932 r.) . . . . 0—8 30—1360 (11 cranuui, 34 npobui)

I'pennannckoe mope (peiic 1933 r.) . . e 47—225 (10 cranuui, 35 npo6)

Pacripesenenne Gaxtepuii 110 unciay sxaemnispos B 1 cm® B IpoLeHTax ot o0f-
1ero yucsa oGCIIef0BAHHBIX NP0 BUAHO M3 CAEAYIOUIMX JAHHBIX:

Tabauya 4

[ Yueno Gaxre- Uneno npod
pHit B 1 cm? B 9

g

Kapckoe mope . . . . . .. s 30—100 11
PIEIRG T R L At g 100—500 86
= % Sl et et Gt dacaali Lo 1T LS LT 3
pennannckoe Mope . . . . . ., . . 47—100 63
" G R 100—225 37

!

Merosom cyera Dakrepuit Ha JKeJATMHOBLIX IUIACTMHKAX B JIETHHH ceson 1930T.
DaxTepuosioruyeckum  otesioM [ocyrapcTBeHHOro oKeaHorpaguyecKoro HMHCTHUTYTA
HpoBejieHbl  o0ciefoBanus OakTepuanbHOro Hacejenus B IlonsipHoii raBanm W B
Konbckom sanuee. B cpejiem, KojmuecTBo GaKTepuii B Boje [Tonsipuoii  rasauu (B
ee MEHTpasbHON vactd, riy0uHa 43 M) 3a NepuUOA MIOIb—HOAOPL PABHSIIOCH IS
HOBEPXHOCTHOrO Topu3oHTa 80 M JUIsT OCTAaNbHBIX TOPU3OHTOB (10 43 M IyOHHBI)
271—13 na 1 cM®. MaKcuMasibHOe KOJTUYECTBO Oaxrepuit B moBEPXHOCTHOM TOpPH30HTE
MPUXOMMIIOCH HA ABIYCT M HOSAOpb—oKom0 200 Ha 1 cm® juisi Kosbekoro 3amusa,
(IIpH TIPOJIOTIbHOM  paspese OT BWXO0AAa B OTKPHITOE MOpe [0 yCThsi p. TyJIOMBI,
NpoM3BeleHHOM B Hadaye asrycta 1930 r.), Torga jke ObUIO YCTaHOBJIEHO, YTO
OaxrepuasibHOe HAceleHUE B MOBEPXHOCTHOM T'OPU30HTE BOIBI HMEET HaUMeHbUIYH
rycrory (6—10 dakrepuii na 1 cm®) B cpeaneii yactu 3anmBa (ot o-Ba CejI0BaTOro
0 mbica | Bemikoro). KonuuecTBo Gaxrepuii NMOBBINIAETCS HECKONBKO IIPH BBIXOJE
saqmBa B Mope (10 40 Ha 1 cM®) u B eme OGosblueil Mepe—B HANpPABIEHMH K
yereio p. Tysombl, gocturass B paitome A6pam-Tlaxra—HKona-Yacosas 100—
- 200 Gaxrepuit Ha 1 cm®. B ycrbe TyJIOMBI OHO BHOBb MOHWKAETCSI, BRIPAKASICh BEJTH-
uyuHOi oKosio 50 Ha 1 cM3,

Mst pewienyst_Boripoca o (aKrope, HrpaiolieM JOMUHUPYIOLLYIO POJIb B OIpE/ie-
JIeHMH TYCTOThl DaKTepuasbHOro HaceJeHusi B Bojax DBapenuosa Mopsi, moka He
HMMEETCs1 OCTATOUHO OMNpejie/IeHHbIX JaHHBIX. [ToBuaumomy, B GoJIbIIMHCTBE ClTyyaeR
TaKuM QaKTopoM SIBJISIETCS COiepyKaHue B BOJle HAXOMAUIMXCA B Hell, 06bIYHO B MUHHU-
MaSbHBIX KOJHYECTBAX, OPraHOTEHOB U 0CO0EHHO HEOGXOAUMBIX AN Pa3BUTHS OaKTe-
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puil OpraHHyeciKux BELIECTB. C oborauenuem BOABI OPraHMYECKUMH BeleCTBaMH 3a
CYeT OTMUPAHMSI OPraHM3MOB B MECTaX CMELIeHHs PasHOPOIHBIX BOJ M CBsSI3aHO, Be-
posiTHo, o0pa3oBaHKMe B TaKHX MecCTax OaxreprasibHBIX CKOIUTIEHMI. 3jech criepyeT
OTMETHTh TAKME TO, UTO crnocobHocTh GaKTepuii UCIOJIb30BATH PACTBOPEHHOE B BOJIE
OpraHMuecKoe BellecTBO OrpaHHYeHa HEKOTOPOH IIpeflelbHOM KOHIEHTpalMel ero.
dra npejenbHasi KOHIEHTPALMs, 3aBUCALLAsi, KOHEYHO, B M3BECTHON Mepe OT Xapak-
Tepa BelecTBa, HAXOJUTCs, KaK M0Kasaii MpoBeieHHble B Halleil JabopaTopuu ucciie-
joBanusi (eiie He ony0IMKOBaHHBIE), B 3aBUCHMOCTA M OT TeMIIEPATyphl, HOHWKAsICh
B M3BECTHLIX MpeJiesiaX ¢ ee MOBLIIeHHeM. ITHMU COOTHOLIEHUSIMH, BEPOSITHO, Olpejie-
JsieTcs He pas HalJojlaBIIvecst Hamu U1 Bojsl BapeHiioBa Mopsi M IpyrMMU HcCJie-
JOBATE/ISIMM LTI BOJBI JIpYTHX MOPCKUX BOJ0OEMOB 3HAuYWTEJILHOE BO3pacTaHue Ko-
nuuecTBa OakTepuii B BOJE IPH BbIIEPKUBAHMM €€ IMpPHU TEMIlepaType, HECKOJILKO
MOBBIIEHHOM 10 CPABHEHUIO C TOM, KOTOpasi UMEETCsl B BoJoeMe.

daxTopoM, OrpaHUIUBAIOIIUM COJlepyKaHue B MOPCKOil Bojle DaxTepuil, MoyKeT ObITh
TAIOKE MOYKUPAHUe MX MPOCTEIIMMH YKMBOTHBIMM OPTaHHU3MaMM, IOCKOJIBKY JJIst I10-
caepux GaKTepHN SIBIISIIOTCS OCHOBHBIM dJIeMeHTOM MX nutanusi. K coykanienuio, B3a-
MMOOTHOLICHHs MeXKIly OaKTepusiMM M IPOCTeiIIMMH B MOPCKHX . BojloeMax BooOiue,
a B YaCTHOCTH, ¥ B BapeHmoBom Mope IMoKa BechbMa MaJjio OCBEILEHHI.

["pyursl BapenioBa mopst 00ciie/loBaHbl B 0aKTepUOJIOrMYeCKOM OTHOIIEHWH B MEHDb-
weit Mepe, e ero Bojbl. Bce yke M JaHHBle, MMeIOLIUECs: [Jisi TPYHTOB, TPHBOMLSIT
K HEKOTOPHIM, He JIMIIeHHBIM OOIIEro MHTEpeca, 3aK/IOUeHUsIM.

CornocrapjieHie pesysIbTaToB OaKTEPUOIOIMYECKOro MCCIIEJOBAHUSI T'PYHTOB Ha
pA3NMYHBIX IUHPOTaX OOHAPY)KMBAET 0BOJIbHO OIpe/Ie/ieHHYH 3aBHCHMOCTb KOJIH-
yectBa 0aKTepHil B TPYHTE M aKTHMBHOCTH HAXOJSLIErocsl B HeM 0aKTepHaIbHOI0 KOM-
njieKca oT MPUIOHHON TemIlepatypsl U OT IMPOTHL. C MOHWKEHMeM ToCeHelf 1 ¢ mo-
BBILIEHHEM TeMIeparyphl B oOlieM 3ameyaeTcsl MOBbILIEHHE KAK KOJMYECTBA, TaK M
AKTUBHOCTH 0AKTEepHid, MOCKOJIBLKY IOCJIE[HSAsT HAXOAUT CBOE BhIPa)KEHHE B pasyKiDKe-
HMM yKesaTHHEL U B Opoykenuu ¢ obpasoBaHUeM rasa.

Yro Kacaercsd paciipefesieHHsa OaxTepuil B pa3iMYHBIX I'OPH30HTAX [pyHTa, TO
KouuecTBO OaxTepuif, CiocoOHBIX PAa3BUBATbCSI MPH adpoOHBIX YCIOBHUAX HaA JKejia-
THHE W arape, C yjaJeHuem OT I0BEPXHOCTH I'pyHTa OBICTPO MajaeT M MHOIJAA Yie
na riaybune 15—20 m ux He yjpaercst oOHapy»<uTh coBceM. Ha riyboune Oonbuie 40 M
00bYHO HE yjaBanoch 00HApYKUTH Taloke H Oakrepuif, cMocoOGHBIX pas3BUBATHCs Ha
yKejaTuHe B aHa9pOOHBIX YCJIOBHAX, HPUYEM MUKPOOPraHU3MOB, BOCCTAHOBIISIOUMMX
cynb(atsl ¢ 00pasoBaHHeM CepoBOLOPOJA, HE OKa3blBaJ0Ch M Ha ITHX, 4 HHOTJA M
Ha MeHbImuxX riybouxax. J{Jsi mocjieiHuX MHKPOOPraHU3MOB Pe3yJIbTaT, MOy YeHHbIA
C TPYHTaMH OTKPBITOI'0 MOPst, OBUI MOATBEP)KIEH U Ha TPYHTAX, B3ATHIX B HECKOJIBIKHIX
nyuxrax [MonsipHoit raBanu u B rybe Jlageitnoif, Kosbckoro sanmsa.

HonnyecTBo OaiTepuii B TPYHTax, KaK U B BOjg, ONPEIeNsiJioCh He TOJbKO CYETOM
KOJIOHMH Ha »KeJaTWHOBLIX IUIACTHHKAX, HO M HEMOCDPeJCTBeHHBIM cueToM OaKTepuii
o MHKpocKoroM. M 31ech, Kak U A7 BOAbI, UMEJIOCH CHIIbHOE PAaCX0)KIAEHHE B BeJIH-
yMHAX, MOJIYYeHHBIX TeM U Jpyrum crocodom. Coaepykanue Oakrepuit B 1 I uaa (Cbi-
PoOro) BeIpayKaa0Ch MPH CUETe HA YKEJATHHOBBIX MJIACTUHKAX THICSYAMHM U AECATKAMU
THICSIY, A [PU HENOCPEJCTBEHHOM CUeTe M0J, MHKPOCKOIIOM JeCSITKAMH U COTHSIMH MHJI-
J1MoHOB. OTMeueHHAas BhIlle 3aBUCHMOCTD B COjlepyKaHUU 0aKTepuil B rpyHTe OT HIMPOTHI
paiioHa ero sajeranus sicio o6Hapy)KuBajachb M IpU HemocpeiacTBeHHoM cuere. Tax,
JUTST BEPXHUX ['OPU30HTOB TPYHTA CpejiHee KojaudecTso ODaxtepui B 1 T' s CTAHLHM,
PACTONOKEHHBIX K ceBepy M K 10Ty or 77° C. 1., BRIpa)Kaaoch COOTBETCTBEHHO BeJiH-
gyHaMH 0K0J10 150 1 400 MHJUIMOHOB, NIPY MAKCUMAJIbHOIT BestiunHe JIsi 0oJiee H0MKHBIX
cranumii 8 570 munnronos. I1pu aTom obcnenoBaHHbie CTAHIMU B JaHHOM CiIyyae He
34X0HIH [0YKHee 75° ¢. 1. ¥ HAXOAWJIMCh B paifoHe C J0BOJIbHO HUBKHMH IIPUAOHHBIMU
Temneparypamiu (He Boiure 1,3°) 1 ¢ Hu3KoH mpoayKiueii Genroca (20 r Ha 1 M*). Or-
Ci0jia ClieflyeT 3aKJII0UMTb, YTO IIPUBEJEHHbIE JUIsi OaKTepuil TPYHTOB BEJMYHHBI He
ABNSIOTCS Mpee/ibHbIMU ¥ uTo B DoJiee 10)KHBIX paifoHax, ¢ Oojiee BHICOKUMH IPHLOH-
HLIMH TEMIEpaTypami u ¢ 0oJiblLieil npoiykuueit 6enroca, u cofepykanue GaKrepuii
B TPyHTaxX oKaykercst euie Oosiee BhICOKMM. Kpome Toro, Hy)KHO HMETb B BHAY, 4TO
HauboJIbIIee KOMMUECTBO DAKTEPHH HAXOAUTCSI, BEPOSTHO, B CAMOM ITOBEPXHOCTHOM
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¢J10e FPYHTA, KOTOPLIHA, BCJICACTBHE €ro MOABUAKHOCTH, YCKOIb3deT 0T MCC/iej0BaHUs
pu. B3SITHH P00 IpyHTa jHOYepnaresneM Wid TpyOKoit Ixmana.

Ipy HemocpeCTBEHHOM CYeTe I0J] MUKPOCKOIIOM, KaK M IPH CUeTe Ha JKeJaThHo-
BBIX TIJIACTHMHKAX, HAO0JI0laeTcsi MOHMWKeHHe cojepyanusi Oaxrepuil ¢ yraybaennem
B IPYHT, HO B NIePBOM CJIy4ae MOHIKEHHE BBIPAYKEHO B MEHbBINEH CTEreHH, YeM B 110~
CJIefiHEM, M B TaKUX FOPU30HTAX, B KOTOPBIX Y)Ke He YJaeTcsi coBcem OOHapy»#uth
faxTepuif, COCOOHBIX pa3BHBATLCS HA OOLIYHBIX CpelaX C JKeNmaTuHOl, HMETCs
elife 0¥eHb 3HAUUTENIbHBIE KoJHuecTBa Gaxrepuil, o0HAPYKUBAEMBIX HENOCPE/ICTBEHHO
N0Jl MHKPOCKOIIOM.

Ucxops u3 npuBefeHHON Bhilie 1151 CofepyKaHMsl DAKTEpUil B IpynTe BeJMYMHBL
B 500 mMuanuoHOB Ha | cm® KoTopas, BEPOSATHO, KAK YKA3aHO BBILE, AAJIEKO Elle
He SIBJISIETCSI MAKCUMAJIbHOH BeJIMUYMHOI, TAK KAaK OTHOCUTCSI K JOBOJIbHO CEBEPHOMY
paifony (76° c. m.) ¢ masoil npogykumeit 6enroca (20 r Ha 1 M%), nmyTeMm CoOTBeT-
CTBYIOILEI'0 pacyeTa Mbl HAXOAUM s OaKTepuasbHONH Macchl Ha 1 cm® rpyHTa Beju-
uuHy B 0,5 Mr unu Ha 1 M2 B cs10e TomuMHoi B 1 ecm—5 1. OTciona ciefyer, uto macca
OaxTepuii B cj0e IpyHTa TOJbLKO B 4 CM TOJIMHON jJocTHraer yyKe BennunHm 20 r
Ha 1 M2, T. e. ctaHoBUTCA paBHoit oOweit nmpoayKuuu GeHTOCA HA TY e [JIOMAMD.

B Boje, npu cojlepykanuu B Heit Oaxrepuit ot 1000 no 10 000 B 1 cm?, DakTepuans-
Hasl Macca BbIpA3HuTCsA BesumunHamu ot | jgo 10 mr B 1 M. B ciyyasix 6akrepuaibHbiX
CKOILIEHUH, MOL00HBIX TeM, KoTopble oOHapy)KeHbl B 17-m peiice, OaKrepHalbHast
Mmacca BBIPA3HTCsl, BEPOSITHO, 3HAUMTEJIbHO Oonbiiumy Besmaunamu, Touwstii yuer s
Ha0MoLaBIIMXCs NIpY HaKMX padorax B BapeH1oBoM Mope CKOIUIEHMIE He MOMKET ObiTh
HPOU3BE/JEH, TaK KaK /s HUX MMEETCsl JIMIIb CYET Ha MEeJAaTHMHOBBIX ILJIACTHHKAX,
JAIONEMIA, KaK BUHO M3 TPUBEJEHHBIX Bbillle JAHHBIX, BEJUYMHBI CHJILHO HPEYMEeHb-
IIeHHbIE, TI0 CPABHEHMIO C JeMCTBUTEJILHBIM COJepyKaHueM OakTepuid.

XapaKTepuCTUKA BbIIEJIEHHBIX M3 BOJIbl M IPYHTOB OaKTepuil 110 MX OTHOLIEHHIO
K KOHLEHTPALMM COJIM M K TeMIlepaType MOKa3blBaeT, 4To B IHpeobiajawuiem 060iib-
IIMHCTBE OHU OTHOCATCA K TUIMYHBIM MOPCKUM opraHuamam. OO 3ToM CBHIETE/Ib-
CTBYET SICHO BBIP@)KEHHBIN ONTHMYM pasBuTHA 1pu 3%, CoM M Croco0HOCTL PasBy-
BaTLCS TPH HU3KUX TEMIIEpaTypaxX 0KoJsio MM HiKe 0° (HekoTophie Oaxrepud oOHa-
pY)KMBaJIM elle pasBUTHe npu —7°).

Baxrepuanbhoe Hacenenue BojJbl BapeHioBa Mopsi, KaKk ¥ Apyrux obc/ieoBanibix
HAMH CEBEPHBIX MOpeii, IMpejicTaBIeHo MOYTH UCKIIIOYUTEIbHO MOJBKKHBIMU Geccro-
POBBIMH MAJIOYKAMHU M BUOPHOHAMH, KOKKH M CIIOPOHOCHBIE (JOPMBI BCTPEYAIOTCSA B BOjE
JMIIL B BUJE peiKoro MCKimodeHus. B rpyHrax, nHaobopor, MMeeTcsi 3HAUYMTEbLHOE
npeobmaganue criopoHocHux Gopm (70—809%,). ITH peaysibTaThl HAWMX HCCIIEA0BA-
HUH BIIOJIHE COTJIACYIOTCSI C MMEIOUIMMHMCS B JIMTepaType JaHHBIMH JIPYTHX aBTOPOB,
OTHOCSILMMUCS K JIPYTHM MOPCKHMM BOJ0eMam.

BakrepuanbHoe HacesjeHHe TPYHTOB, B OTJMUHE OT HACEJIEHHS BOJbI, COCTOSLIErO
TOJILKO U3 a9poBoB, COAEPIKUT 3HAUUTENILHOE KOJMYECTBO (AKy/IbTATHBHBIX U 00JiM-
I'aTHBIX aHadpodoB. Cpejy MOC/EHUX MMEIOTCA BO30YAUTENM MACASIHOKHCIO0ro Gpo-
yKeHus1, ocobeHHo B OoJsiee 10yKHBIX paifonax. Kak B rpyHrax, Tak ¥ B Boje Ipeicra-
BJIEHbl OYEHb LIMPOKO [EHUTPUPUKATOPHI PA3MYHBIX KaTeropui, BOCCTAHOBJISIIOLINE
HUTpPATHl 10 HUTPUTOB, aMMMaKa M CBODOJHOrO a30Ta, a TAK)Ke B M3BECTHOI Mepe M
I'HUJIOCTHBIE OaKTepuM (HACKOJIBKO MPeJCTaBsiIach BO3MOYKHOCTH CYJIUTh 0 HUX I10
Pas)KIHKEHHIO HKeJIATHHBL).

Hurpuduuupyouux opraHMsMoB KaK HUTPUTHBIX, TAK W HHUTPATHBIX B BOjAE H
I'PYHTAX OTKPBLITOr0 Mopsi He oOHapy)KeHo. [TpucyTcTBHE 9THX OPraHM3MOB, H IIPH
TOM TOJIbKO HUTPUTHBIX, Y1aJI0Ch B HEKOTOPBIX CIyYasX yCTAHOBHTb JIMIIb B MPHOPEK-
HO# 30He (B KoJibCckom 3asiuBe).

B npubpe)kHoil 30He HaillleHbl TAKyKe (QUKCATOPBI 230Ta, MPEUMYUIECTBEHHO Ha
NOBEPXHOCTH BOJOPOC]eH, KOTOpble, BepoATHO, CHAOXKAIOTCS MMH A30TOM.

M3 npyrux rpynn 6axrepuit, 0GHapy KeHHbIX TP HALIMX MCCe0BaHusAX B Bapen-
HOBOM Mope, MOr'yT ObITb OTMeueHb! ellle )Kesnezobakrepun Tuna Gallionella, nakijen-
Hble B DOraThiX »KeJIe3HCTBIMM OTJIOMKEHHSIMU TPYHTAX I0r0-BOCTOYHOH YaCTH 9TOT0 MOPS
(TTeuopckoe mope). Toro ke THma MesezofaKTepuy HailjleHbl TAIOKEe B paiioHe CKOI-
JIEHHS! JKesle3oMapranieBblx KoHKpeuuit B Genom mope.

Bmpkaituiee uccieoBaHue BbIIENIEHHHX M3 BOAB M rpynTes Bapenmosa mops
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;LeHHTpﬁqmuupymmux faKTepuil 1IOKA3a510, YTO BOCIIPOM3BOMMBIH UMM MPOLECC BOC-
CTAHOBJICHUS HUTPATOR /10 Ta3000pa3HOro a3oTa He TMOAABISETCS KUCIOPO/IOM. Orcrona
crieflyer, uTo TPOLece JAeHUTPU(PUKALNY, BOTIPEKH I'OCIOJCTBYIOUIEMY MHEHHIO, MOMKET
[OBHAMMOMY TIPOU3BOUTLCS OAKTEPUSIMH U B MOPCKOH BOjie, HECMOTPSA Ha HaXoJsi-
uiMiicst B Hell KUCI0POJT, eciid B Hell MMEIOTCS COOTBETCTBYIOIME MCTOUYHHKH YT/Iepoaa.
B kauecTBe MOCACAHUX MOPCKUMY JeHUTPU(UKATOPaMH, KaK IMOKa3a¥ Hallk Mcciie-
JIOBAHUST, MOTYT UCTIOJIb30BATHCS CaMble pasHooOpa3nble coeJMHEeHHs1, HAYMHAs C yrJie-
BOJLOB M KOHYAsi Pa3/MUHBIMM KHCJIOTAMHU; CPe NOCIIRHUX, MEXKLY [1POYUM, X0POIIO
MCIOJIB3YIOTCS M JKUPHbBIE KUC/I0THI KaK npocreiinine—yKcycHasi, HPOIIHOHOBASA, Ma-
castHasl, TAK M BXOJSIIIME B YKMPbI CJIOYKHBIC KUCJIOTHI, KaK JIMHOJIEBAs. Jiis Heko-
TOPLIX JEHUTPUPUKATOPOB YCTAHOBJIEHA Croco0HOCTb MCTIOJIb30BATL TAKMKE M yIJle-
BOJOPO/IBL.

B mope Oaxrepuu JOJDKHLI MIDATh HEMAJIOBAKHYIO POJIb HE TOJLKO [0 CBOEMY
YUACTHIO B CBSI3AHHBIX C MX JKU3HE/AEATEbHOCTbIO NPEBPaleHUAX KAK KaTa/u3aTophi
9TUX TIpPeBpalleHuii, HO M MO CBOEH Macce, KaK OJHO M3 3BEHBHEB TOW UEHU HCUBBIX
CYUIECTB, KOTOPBIE COCTABJISIOT MOPCKOE HacesieHHe. C oToil cTOpoHBEl OaxKTepUsIM
HECOMHEHHO NPUHAUIEYKUT CYLeCTBEHHAs POJIb KaK 3BeHY, Yepe3 KOTOpoe pacTBOpeH-
HBIC B MOPCKOH BoOjle 0praHMyecKure BelecTBa nepeBoisATes B (hopMy, HOCTYIHYIO B Ka-
yecTBe MUIIEBOTO MaTepuana Uit APYrux »HUBBIX OpraHU3MOB, HECIOCODHBIX MCIOJIb-
30BaThH 9TH BellecTBa HemocpejcTBeHHo. Kpome Toro, OaKrepuasibHOe HaceseHHe
MOPsi, TIOCKOJIbKY B €ro COCTaB BXOMAT HE TOJILKO mertatpodHble, HO M NPOTOTPOQHLIE,
OpraHM3MBI, KOTOPBIE 110 OTHOMIEHHIO K MOPIO MPEACTABIAIOT elle 0YeHb MaJIo 3aTpo-
HYTYI0 MCCJIeOBAHUSIMM 00J1ACTb, MOMCET, HApsAy € PACTUTE/ILHBIM [LJIAHKTOHOM,
HI"pﬂTh HBREC’I‘I{yIO M, MOMET ﬁbIT‘b, J0BOJIBHO BHal{HTCJIbHy[O pO.TIb B CO3JaHHU
OpraHKYecKoro BelecTsa, NyTeM CHHTE3d ero 3a CYeT MMHEpAJIbHBIX BEUIECTB. Jrta
poJib B U3BECTHOH Mepe BLIMOJHAETCA H canpopUTHLIMU OaKTePUSIMU, TTOCKOJIBKY
OHH 34 CUET PACTBOPEHHBIX B BOJE MPOCTEHIINX 0PraHHYeCKHX BEIIECTB CO3/AI0T Bonee
CITOYKHBIE OPraHUUeCKHe BEIecTBA, MCTI0JIb3Ysl TIPH ITOM JIOTIOJIHHTEIbHO U Pas/inyHbIe
MuHepanbHble coelnHeHHA. Takue Mpouecchl B IHPOKOM macimrabe npeiacTaBlieHbl B
MOpE, MEXKIY TIPOUMM 10 OTHOIIE HUIO K HAXOAAIMMCS B HeM MMHEPAJIbHBIM d30TH-
CTHIM COEJMHEHUAM—HUTPATaM, HUTPUTAM M AMMHAYHBIM COJISIM, KOTOpBIE MCII0JIb3Y-
[OTCH B KAUECTRE MCTOUHMKA a30Ta MHOTMMU Canpo(UTHBIMU DAKTEPUSIMH, TIPH CO3/a-
HUM MMM CJIOYKHBIX A30THCThIX OPraHMYeCKHX BEUIeCTB HX Tesa.

Bcemy, TOJNBKO 4YTO YKa3aHHBLIMH, BOCHPOU3BOAMMBIMU IIpH YYaCTHH baxrepuii
lpolieccamu, HeJoCTyIHBIE [JIS npejcTaBuTe/ el HUBOTHOTO IlapcTBa OpraHU4ecKue
1 MHHEpPAJbHBIE COEJMHEHHS TepeBOAATCs B (POPMY JOCTYMHBIX U1 HUX M NPUroji-
HBIX JUTSl MX IMTAHUS OpraHudecKux BelecTs. B 9Toii odnactu posib bakrepuii oneHy-
BAETCS, MPEMIE BCEro, UX MACCOH, W I103TOMY Y4eT GaxTepuasibHON Maccel MpejcTa-
BSIET HEMA/IOBAYKHYI0 3ajady TpU XapaKTepUCTHKEe TOro Kpyrosopora Be-
HIECTBA, KOTOPBIl COBEpIIAETCS B MOCJe0BaATeIbHO-CBA3AHHOI CBOMMM 3BEHbSIMU
eNH HACEJSIOWMX MOPE MUBBIX CYUIeCTB—IIENH, 3aKaHUMBAOWEHCA HAXO0AAIIMMHUCS
B Heil BBHICIIMMM TIPEJCTABUTEIISIMU JKUBOTHOTO LAPCTBA, KOTOPhIE ABJAIOTCHA I'JIABHBIM
OKCIIOATHPYEMBIM HAMU 06BEKTOM.

Vacuenuio posn axTepHii ¢ 0TMEUEHHOM 3/leCh CTOPOHBI MOT OBl 3HAUMTEJLHO CO-
neficTBoBaTL y4er, Hapsily ¢ OaKTepHasbHOW MAacCoid, TAlOKe MAacchl MX HENocpei-
CTREHHBIX HoTpeduTesieil, T. e. NPOCTEHIIUX )KHBOTHBIX, COCTAB/IAIOMMX TAK HasbiBae-
Mhilt HaHHoTTAHKTOH. [Ipy ydeTe ToJbKO OaKTepHaJbHOI'O HACEJNEHUsT Mbl YUMTHIBACM
AW 0CTATOK, COXPAaHUBIIMICA OT moTpebieHus GaxkTepuil yKazaHHbIMU KUBOTHBIMU
OpraHuaMaMy, KOTOpbIe FBJISIIOTCA OLHHM U3 OMKalIINX TIPOAYKTOB DaKTepHaibHON
nesreabHocTi. IList cocrasienust Gosiee MOJTHONO TIPE/ICTABJICHUA O [OC/eAHeH Heobxo-
MO MMETH H3BECTHBIE JAHHBIE HE TOJBKO 0 Macce camux OaxTepuii, HO M 0 pasmepax
osnmiaiiiiero npoayira, ofpasyiollerocsi B pesyJibrare Mx norpednenus. Lo cux iop
HpU MOPCKHX MCC/Iel0BAHUAX HAHHOIMIAHKTOHY He YJEJISI0Ch JIOCTaTOUYHOI0 BHHMA-
HHSl, M HEJOCTATOK CBeJeHHil B aToi obmacTH TpejcTaBisieT BecbMa CYILleCTBE HHbIH
npofen ¢ TOUKM 3peHHSA OLEHKH 3HAYeHHs GakTepuii B TOM KpyroBopoTe BELIECTRA
B MOpE, KOTOPHIl COBEPIIACTCS NPY yUACTHH €r0 YKUBOI'0 HACEJIEHUS M B TO yKe Bpemst
onpesiesisieT M YCJIOBUSI PA3BUTHsI STOCO HACeNIeHMsl.

Mocwkea, 1935.
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BACTERIAL_ POPULATION OF THE BARENTS SEA

By Prof. V. S. Butkevich

As far as bacteriology is concerned the Barents Sea may be said to beone of
the sea basins most thoroughly investigated. The first data on bacterial popula-
tion of the Barents Sca are to be found in B. L. Isachenko’s paper «Study of Bac-
teria in the Northern Arctic Ocean (1914)». The material for the paper was sup-
plied by samples of water and bottom soil, collected from several stations of the
south-castern part of the Barents Sea and partly from the Poljarnaja Harbour of
the KolaFjord. The investigatiens of the author, when examining water and bot-
tom soil samples, were confined to the statement of the presence of some groups
of bacteria therein, but no attempt was made to determine the quantitative compo-
sition of the bacterial population in question. For lack of any data of that kind
it was impossible to form any definite idea of the relative importance and the role
of bacteria even in the strictly confined region subjected to investigation.

Bacteriological investigation of different regions of the Barents Sea with
.quantitative estimation of bacterial population was carried out on a somewhat
larger scale by the Bacteriological Section of the Marine Institute, later the Oceano-
graphical Institute. These investigations, which up to that time had been accom-
panied by estimating bacteria by the common method of planting on gelatine and
agar plates, were sometimes followed by direct counts of bacteria under the micro-
scope. Such investigations performed on a large scale were made possible due to
the construction by the Bacteriological Section of the said Institute of a special
water bottle for sampling sea water and of a special device for filtering bacteria
through membrane, filters.

Altogether quantitative evaluation of bacteria in the Barents Sea has been
performed in 90 stations; moreover in a majority of stations estimates were made -
at different horizons (0, 10, 25, 50, and 100 m. and near sea bottom). Bacterio-
logical work with quantitative estimates of bacteria in soil and water was done
on the following cruises of the «Persey»: the 17th cruis> (1-30 of August 1928),
19th (1-20 of July 1929), 33rd (8-30 of May 1931), 40th (August-September 1932)
and 45th (Sept:mber 1933).

The results obtained have shown the bacterial population to be distributed
in bottom and waters of the Barents Sea as follows: content of bacteria in the open
waters of the Barents Sea is not high; in most cases when counted on gelatine pla-
tes the figure did not exceed 10 bacteria per 1cm®. But in some of the regions in
places with mixed heterogeneous waters there are to befound accumulations of
numbers of bacteria, considerably exceeding the ordinary values, amounting to

tens and hundreds and occasionaily exceeding 1,000 per 1 cm?® (when counted on
gelatine plates).

Accumulations of bacteria thus clearly expressed were found on the 17th cruise,
during which 9 stations between the 30th and 40th meridians were subjected to
investigation. In the area northward from 75° N. Lat. the number of bacteria in
five stations at different horizons did not exceed 10 per 1 cm3; however, one of the
stations of the same region showed a considerably higher content of bacteria, reach-
ing at (00 m. depth 367 per cm?. Still stronger was the accumulation emphasized
in 3 stations, southward from 72° N. Lat. in the Gulfstream area, the content of



368 Prof. V. S. Butkevich

bacteria here being expressed by values ranging from 150 to 1,500 per 1 cm?®. The
whole complex of bacteria both in the southern and northern accumulation was
represented almost exclusively by one species, remarkable for their capacity to
reduce nitrates with free nitrogen formation. ‘During the same cruise three more
stations were investigated along the section of the mouth of the White Sea from
Svjatoj Nos towards Kanin Nos. Therange of bacteria content at different horizons
was found to be from 1 to 15 per cm?®. This shows that proximity to the shore does
not necessarily involve a rise in content of bacteria.

During the 19th cruise, when water samples were taken from a 10 m. depth only
the section from North Cape to, N.N.W.,to 74°N. Lat. and 20° E. Long. was inves-
tigated. Along this section the content of bacteria in the water ranged between
0.1 and 3 per cm®. Along the section undertaken during the same cruise from the
above-mentioned spot eastward along the 74°,30" parallel N. the density of bacterial
population proved to be much higher, in spite of the temperature decrease, as com-
pared with the former section, ranging between 84 to 150 bacteria. per 1 cm.?for the
five stations of the section; here too the same predominance of one species of bacte-
ria was observed, widely differing, however, from the species found on the 17th
cruise. Here the accumulation was connected with the entrance of the Guifstream
current into the cold waters of the Barents Sea. In the same 19th cruise some rise
in content of bacteria in the water (38 per 1 m.?) was observed at the entrance of the
Kola Fjord.

Similar bacterial accumulations were found to occur during the 33rd cruise,
when 14 stations were investigated at different horizons (10, 25, 50 m. and the sea
bottom horizon) in the southeastern part of the Barents Sea. In most cases the
content of bacteria in the water was much inferior to 10 per 1 cm.?. A marked increase
was detected in only two stations of the Indiga River estuary (76—35 bacteria
per 1 cm.®) in a place with mixed fresh and sea water, and in two stations (50m.) in,
the Novaja Zemlja region between the parallels 71—72° N. Lat. (60—40 bacte-
ria per 1cm.?), presumably due to the Atlantic water being brought here by the Gulf-
stream (see appended map).

The vast region of the western, northern and northeastern part of the Barents
Sea was investigated during the 40th cruise (1932). Altogether 30 stations were
examined; in 24 stations the evaluation of bacteria was made for different hori-
zons (0, 25, 50, 100 m, and sea bottom), in the remaining 6 stations, only at the
surface. The evaluation of bacteria was made simultaneously. on gelatine plates
and by direct counting of membrane filtered bacteria, under the microscope. The
latter method as compared with the former supplied values from 100 to 1,000
times those of the former method. No definite regularity could be detected here.
Hence the method of planting on gelatine plates reveals but a small part of the
bacterial population represented in sea water.

The largest quantities of bacteria were obtained along the section running
across the Gulfstream current from North Cape to South Cape. In the north and
north-eastern region the number of bacteria in all the investigated areas was rather
small. The values obtained for stations of different sections ranged thus: :

Table 1
Number of bacteria per cm®.
when counted

Section Wi E

On gelatine Directly under
plates the microscope

North-Cape—South Cape . . . .|  0—50 125—7,000
North-Cape—Nadezhda Island . . 0—50 125—1,240
Nadezhda Island— Gilless Island . 0—15 125—2,450
Gilles Island—Cape Zhelanija . . .| 0—10 80—1,400

Jugorskij Shar—Tjuba Guba . . .| 5—47 260—2,300
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Table 2

In percentage
of the tota
number of sam-
ples examined

In percentage
of the total
number of sam-
ples examined

Number of bacteria Number of bacteria

1,000—3,000 . . . . . 27
3,000—7,000 . . . . . 6

JO0=2 =000 7 e 47

500—1,000. . . . .. 19

The distribution of numbers obtained by direct counting in percentage of the
total number of water samples examined is expressed thus:

When comparing the above data for the Barents Sea with those obtained dur-
ing the same cruise for the adjacent Kara and Greenland Seas it may be seen that
the bacterial population of the two latter is still poorer.

Table 3
Number of bacferia per cm® when
counted
On gelatine Directly under the
plates microscope
The Kara Sea (cruise of
i b e 0—8 30—1,360 (11 stations,
34 samples)
The Greenland Sea (cruise — 47—225 (10 stations,
of 1932) X 35 samples)

‘The distribution of bacteria with number of specimens per 1 c¢m?®. in perce-
ntage for the total number ot investigated samples examined in expressed thus:

Table 4

Number of Number of

bacteria per samples in

1cm® percentage
Lhe Jnara Sea ... . aiy 30—100 11
» » » 100—500 86
» » » 400—1, 360 3
The Greenland Sea 47—100 63
» » » 100—225 37

The bacterial population of the Poljarnaja Harbour and the Kola Fjord
was examined by the Bacteriological section of State Oceanographical Institute
in the summer season of 1930 by means of counting of the bacteria on gelatine
plates. On the average the content of bacteria in the Poljarnaja Harbour
waters (in the central part, at a 43 m. depth) in the period of July—November
amounted, for the surface horizon to 80, and for all other horizons (to 43 m.
depth) to 27—13 per cm® The maximum content of bacteria in the surface hori-
zon occurred in August and November amounting to 200 per cm?. For the Kola
Fjord along the longitudinal section from the entrance of the open sea to the
Tuloma river estuary it was stated early in August 1930 that the density of
bacteria population in the surface is smallest (6—10 bacteria per 1 cm.®) in the
middle part of the bay (from Sedlovatyj Island to Cape Velikij). Content of ba-
cteria is somewhat higher at the entrance of the bay into the sea (amounting to
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40 per 1 cm. ®), and grown still higher towards the Tuloma river estuary, reaching
in the Abram—Pakhta—Kola—Chassovnja area the value of 100—200 bacteria
per cm®. In the Tuloma river estuary it decreases again, being approximately
50 per cm3.

So far the data obtainable are too scarce to enable one to form an opinion on
the factor which plays a dominant role in the determination of density of bacterial
population in the Barents Sea. Evidently in most cases it is the content of orga-
nogenes, commonly found in the water in minute quantities, and particularly
of organic substance. The accumulation of bacteria is, probably, connected with
the increase of organic matter in water due to the dying off of organisms in areas
with mixed heterogeneous waters. It should be noted here that the capacity of
bacteria to make use of organic matter diluted in water is limited by a certain
concentration. This limiting concentration no doubt depending, to some extent,
on the nature of the substance also depends (as the unpublished experimensy of
our .1aboratory have shown) on temperature, decreasing within certain limits with
the increase of temperature. The phenomenon of a considerable rise of content of
bacteria in water, kept at a temperature somewhat higher than that of the sea
is very likely accounted for by the above mentioned interrelationship.

Another factor limiting the content of bacteria in sea water is very probably the
consuming of the said bacteria by protozoa, the bacteria being the main food of
the protozoa. Unfortunately the interrelationship between bacteria and the
protozoa in sea basins in general and in the Barents Sea in particular has net been
elucidated so far.

The bottom soils of the Barents Sea have been studied less than its waters so
far as bacteriology is concerned. Still the data available for sea bottoms lead us
to some conclusions not devoid of general interest.

The comparison of results obtained from bacteriological investigations of sea
bottoms at different latitudes has showna rather definite interdependence between
quantity of bacteria in the sea bottom and the activity of the bacterial complex
on the one hand and the bottom temperature and latitude on the other.
With decrease of latitude and increase in temperature commonly a rise both of
quantity and of activity of bacteria is observed, inasmuch as the latter expresses
itself in liquifyng gelatine and fermenting with gas formation.

As to distribution of bacteria in the different horizors, the number of bacteria
apt to develop in aerobic conditions on gelatine and agar decreases rapidly the
further it is from the surface, some times disappearing altogether at so small
a depth as 15—20 m. At a depth exceeding 40 m. no bacteria apt to develop on
gelatine in anaerobic conditions were to be detected. At the said depth and some-
times even at smaller ones no microorganisms were to be found reducing sul-
phates with sulphur hydrogen formation. For the latter microorganisms the results
obtained with the open sea bottom were confirmed for bottom sampled in several
points of the Poljarnaja Harbour, and in Ladejnaja Guba of the Kola Fjord.

Content of bacteria both in bottom soils and in water was determined not only

by counting the colonies on gelatine plates but by direct counts of bacteria under

the microscope. Here too, as well as for the water, there existed a vast
discrepancy in values obtained by the two methods. Content of bacteria in 1 g.
of mud (raw) was in gelatine plate counts expressed in thousands and tens of
thousands, whereas when counted directly under the microscope the number
amounted to tens and hundreds of millions, The above-mentioned dependence
- of content of bacteria in bottom mud on the latitude of the respective area was
plainly seen at direct counts also. Thus for the upper horizons of the sea bottom
the average content of bacteria per 1g. for stations located northward and south-
ward from 77° N. Lat. was expressed respectively by values about 150 and 400
millions, with the maximum value of 570 millions for the southern most stations.
The stations investigated in this case did not reach southward beyond 75° N. Lat.,
being within the region of rather low bottom temperatures (not exceeding 1.30° C)
and with low benthos production (20 g, per 1 m.?). This should lead to the
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conclusion that the values recorded for the sea bottom bacteria are not the
ultimate ones and that in more southern regions with higher benthos production
content of bacteria in bottom soils is very likely to be higher. Besides it must
be born in mind that the maximum of bacteria is likely to occur in the very
uppermost layer of the bottom, which due to its shifting property is excluded
from investigation when sampling with the bottom sampler or Eckman’s
tube.

Both at direct counting under the microscope and on the gelatine plates a fall
in content of bacteria is observed by sinking deeper into the sea bottom, but in
the first case the fall is less strongly expressed than in the latter; in those hori-
zons, in which no bacteria are to be detected which might develop upon ordinary
geldtme media, there are still considerable numbers of bacteria detectable directly
under the microscope.
~ Assuming for basis the value 500 million per 1 cm.? for content of bacteria in’
sea bottom (which, as mentioned above, is far from being the maximum value
as relating to the northern region—76° N. Lat.) with low benthos production
(20 g. per 1 m.2), we find by corresponding computation the value 0.5 mg. per 1 ¢cm.? of
bacterial mass, or 5 g, per 1 m.2 fora layer 1 cm. thick. Hence the mass of bacteria
ina layer 4 cm, thick amounts to the considerabel figure of 20 g. per 1 m.2, i. e. equals
the total benthos production for the same area.

In water containing from 1,000 to 10,000 bacteria per 1cm.® the quantity of
bacterial mass ranges from 1 to 10 mg. per m?. In cases of bacterial accumula-
tions, similar to those revealed during the 17th cruise, the bacterial mass is pre-
sumably considerably higher. The exact estimation of accumulations observed
during our work in the Barents Sea was not feasible, for we had at our disposal
only the counts made on gelatine plates, supplying, as has been stated above, con-
siderably smaller values of content of bacteria as compared to the actual ones.

The characteristics of isolated sea bottom and sea water bacteria in relation
to salt concentration and temperature show them to be in a majority of cases ty-
pically sea organisms. This is confirmed by the clearly expressed optimum of de-
velopment at 39, salinity and the capacity to develop at low temperatures of
about 0° C and less (some bacteria continued to grow at —7° C).

The bacterial water population of the Barents Sea as well as that of other north-
ern seas mvestsgdted consists almost entirely of moving spore- less rods and
vibrio, the cocci and spore-bearing forms being met with in rare exceptional cases.
In sea bottom, on the contrary, a predominance of spore-bearing forms is observed
(70—809,). These results of our investigations are fully in accord with the lite-
rary data of other authors relating to other sea basins.

The bacterial population of sea bottom soils as contrasted with the water po-
pulation consisting exclusively of aerobic organisms contains a considerable num-
ber of facultative and obligate anaerobes. Among the latter occur agents of butyric
fermentation, particularly in areas further south. Both in bottom and in water was
found a wide range of denitrificators, reducing nitrates to nitrites, ammoniac and
free nitrogen as well as some quantity of bacteria exciting putrefaction (as far
as could be judged by the liquifying of gelatine).

Nitrifying organisms both nitrite and nitrate ones were found to occur neither
in water nor in bottom of the open sea. The presence of the said organisms, exclusively
nitrate ones were occasionally detected in the coastal zone only (the Kola Fjord).

Besides, in the coastal zone were found nitrogen fixators, chiefly on the surface
of algae which, it may be supposed, are supplied with nitrogen.

From other groups of bacteria, found in the course of our lnvestlgatlons to occur
in the Barents Sea the ironbacteria of the Gallionella type should be noted
in the southeasterfn part of the sea (Pechora Sea) in bottom sediments rich in iren.
The same type of ironbacteria was found in the region ol iron-manganese concre-
‘tions in the White Sea.

On closer investigation of denitrificating bacteria isolated from water and bot-
tom of the Barents Sea it was feund that the process of reduction of nitrates to gas-
cous nitrogen evoked by the said bacteria is not subdued by oxygen. Hence the pro-
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cess of denitrification contrary to the general opinion, may be started by bacteria
also in sea water, in spite of oxygen contained in it provided there be respective
carbon sources. As such the sea denitrificators (to judge by the data of ourinves-
tigations) may use most various compounds, to begin with carbohydrates up to
different acids; among the latter serve well the fatty acids, the simplest one as
acetic, propion, buteryc as well the complex acids contained in fats, e. g. linol
acid. Some of the denitrificators have proved to avail themselves also of
hydrocarbons.

The bacteria at sea play an important part not only by their participating in
metamorphoses connected with their life activity, as catalysers of the said metamor-
phoses, but also by their mass, as one of the links of the living beings, which consti-
tute the sea population. From this viewpoint no doubt the bacteria play an im-
portant role represententing that very link by means of which the organic matter
diluted in sea water is transferred into a form fit to be used as food stuff by other
live organisms, unable to use (assimilate) these substances directly from sea water.
Moreover, the bacterial population of the sea inasmuch as it is constituted not
only of metatrophic but also of prototrophic organisms, so little investigated at
sea, may play, along with the phytoplankton some role, may be not an insigni-
ficant one, in the reaction of organic matter by means of synthesis at the expense
of mineral matter. This role to a certain degree is performed by saprophitic bacte-
ria, creating at the expense of the simplest organic matter dissolved in water some
more complex organic substances, making use by the way of different mineral com-
pounds. It should be noted, by the way, that similar processes in the sea arerep-
resented on a large scale in relation to the mineral nitrogen compounds, nitrates,
nitrites and ammoniac salts, contained in sea water, which are used as a nitrogen-
source by saprophite bacteria, in the creating by the latter of compound nitrogen
organic substances of their bodies.

All the above-mentioned processes attained by means of bacteria transform the
organic and mineral compounds otherwise inavailable for representatives of the
animal kingdom into an available form, and fit to be used as food. In this field
the role of bacteria if primarily determined by the mass thereof, this making the
quantitative evaluation of bacteria a task of no small importance in the chara-
cterisation of the «turnovers of matter, which takes place in the sea. The living
beings inhabiting the sea are the successive links of one chain, which ends by the
superiorrepresentatives of the animal Kingdom, which are the main object of our
exploitation.

The role of bacteria from the above point of view might have been elucidated to a
high degree by an evalution of both the bacterial mass and that of direct consumers
of bacteria, i. e., the protozoa, constituting the so-called .nannoplankton. When esti-
mating the bacterial population alone we determine only the remains left from
the consumption of the said living organisms, which are one of the most direct
products of bacterial activity. In order to form a complete idea of the latter, data
are necessary not only on the mass of bacteria themselves, but on the dimensions
of the immediate product resulting from the consumption of bacteria. Up to now
in sea investigations the nannoplankton has been rather disregarded. The lack of
information upon this subject is an essential gap from the viewpoint of evaluation
of the role of bacteria in the turnover of substances at sea, which turnover is achieved
by its living population taking part therein and at the same time determining the
conditions for development of the said population.

Moscow, 1935
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