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O CAIKM BAPEHLIOBA MOPSI

M. B. Kaenosa

Hauuuas ¢ 1923 r., B 30 peiicax akcneguionHoro cyana «[lepcei» B ruian pabor
gi0YAMCh paboThl 1o reojsoruu Mopsi. C6op marepuaa 1o MOPCKUM OCajKaM I1po-
W3BOMMJICS CIEHUATBLHO TIOArOTOBJIEHHbIMU Jsinamu . Takum oOpasoM, COBMeCTHas
pafoTa B MOpe YUeHBIX pasHbIX CrelHabHocTei, Kotopyio [Iparse (1) cunraer gocru-
senueM orcnefuiun (Mereopay  1925—26 rr. ¥ BKHOCTb KOTOPOH JUISL MCCIIef0-
BAHUSL MOPCKOrO JiHA OH CrpaBejUJIMBO OTMedaeT, ObUIA OCYILIeCTBJIeHA HAMH 3HAYH-
tenbHo panbiie. TlraHomepHble cucTeMaTHueckue cOopbl MaTepuana B BapeHuosowm,
Kapckom, Bemom u I'peHnanickoM MOPSAX NPOM3EBEJEHBI 10 eAMHONW CTaHAAapTHOM
MeTojluKe, BbipaboTanHoi B mpouecce paboThl (2), ¥ AAIOT BIOJIHE CPABHUMBIA JocTa-
TOYHO OJHOPOAHEIA Marepuan. TPyAHOCTL TIOJIyYeHHs] CPABHUMOIO MaTepHama H
HeoBXO0AUMOCTh CTaHfapTusanun coopa 1 06paboTKU I TAKOro CH0XHOro 00beKTa,
KAK MOPCKHE 0CaKH, OTMedaJuch HeofHoKpartHo (3). B HacTosilee BpeMst MBI pac-
nojlaraem KoJuleKiieil MopCKHX 0ca/ikoB ceBepHbIX Mopeii ¢ 2 080 cranuuii, umeroineit
Gosee 3 800 ofpasuoB, U3 KOTOPHIX 0K0NO 83%, colpaHo HA IKCHEIUIIMOHHOM Cy/HE
«[lepceitv. OBpabora aroro marepuana ObUta HayaTa I0J PYKOBOACTBOM 1pod.
9. B. CamoiiioBa B MopckoM HayyHOM MHCTUTYTE, M C MOMeHTa ero cmeprd (1925 r.)
npojoKaercs HenpepbleHo B Cexrope reojiorun Mopsi I'ocyapcTBEHHOI0 OKeaHo-
rpaduecKoro HHCTUTYTa, HbiHe MHCTHTYTA MOPCKOro PHIOHOIO XO03sIHCTBA U OKEaHO-
rpadun (BHUPO), moj pyKoBoACTBOM aBTOpA.

K navany padbor Mopcikoro HayyHoro MHCTUTYTa ocajxku Bapeniosa mopsi Oblin
ycereoBanbl oUeHb Maso. MMenoch HeCKoJbKO Mpo0, B3ATEIX BO BpeMsi U3BECTHOI'O
11y TelIeCTBHUSI Hancena na «Ppamen, HeCKOJIbKO Npol, B3ATHIX Ha «[loceiigonen, u 16
1pof, cCoDPAHHBIX dKcneuieii npuHa MoHaKkeKoro u onucanusix Tyss®. 3a Bpems
pabor afc «Ilepceit» mpodel ocagxos cobupanucy K. M. [lepiorunbim (5) na 11 crau-
UMsAX, repMaHckoii axcneguimeit Ha «[Toceitgoner B 1927 r. (42 npoObl) 1 APKTHYECKUM
MHCTUTYTOM Ha sefokone «Cefony (21 mnpoba).

Ocankn Bapeniosa Mopsi OTHOCATCS K THIY IJIalHaibHO-MOPCKHX OTJIOYKEHHIT,
T. €. COCTOSIT U3 3epeH camoil pazHooOpasHoil BeMUMHBI NTPeHMMYIIeCTBEHHO MUHEPAJIb-
HOTO TIPOMCXONGIEHHs, OT ToHYalulel MyTH JI0 KPYNHLIX BasyHoB (4). [lpeacrasiss
coDoif TecyaHo-rIMHUCTYI0 (BalMi0 MOPCKHX OTJI0O)KeHui, ocaaxu Bapeniosa mopsi
roTpeGoBanM B NEPBYIO oyepe/b JETaJbHOr0 MCC/IEL0BAHIA MeXaHUUECKOro COCTaBa.
B Hauasie uccieloBaHUA MX HAM MPHUIUIOCH CTOJIKHYTHCA € TeM, YTO He CYIeCTBOBAJIO
Hi 00MIENPUHATON METOUKH MeXaHUYeCKOro aHamus3a, Hu obumenpuHAToi Kiaccudu-

1 B akcneaunusx a/c «llepceit» no reosorun mops paboranu: T. M. Topmixosa, (3-if, 4-it 5-if,
G-it, 7-it, 9-if, 12-i, 13-#, 17-it, 21-it, 36-i, 45-it, 50-i peitcer), M. B. Kuenosa (8-id, 10-if, 11-ii,
14-it, 15-if, 18-it, 29-if, 34-ii, 37-i u 46-ii peiice), B. T1. 3encosnu (28-if, 40-i 43-if peiic),
E. K. Konsinopa (34-ii, 35-it, 40-i peiicor), JI. A. fAcrpebosa (34-if u 35-i peiico), B. M. Patom-
cxnit (39-if m 46-i peiicel) H japyrue. ;

2 Mauusie no crapeiM paboram cobGpaust ¢ Oonbmoi TiatensHocTslo $1. B. CamoiimoBbim,
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Kauuu Qpaxkuuit 1 ocaaKos. BripaCorTke CTaHAAPTHON METOIMKM M TBepHoit Kiaccy-
(quxamun ocaakoB ObUI0 MOCBAIIEHO 3HAUYUTEIbHOE KoJuyecrBo crarteii (6). Pabora
ora, Havyarast CaMoiinoBbIM, Mosyuusnta OKOHYaTesnbHoe odopmienue B 1929 r. B Ko-
MHCCHM 10 MeXaHMYeCKOMy aHaiusy npu locygapcTBeHHOM oxeaHorpaduueckom
nHcruryte (7). UucnoBbie rpaHULBL 9TOi Kiaccuuranuu (paKi(ii ABJIsIOTCS] B HACTO-
siuee BpeMst obienpuHATEIMU (8, 9). B ocHOBY KIaccHYUKALMK 0CATKOB 110 MeXaHUYeC-
KOMY cocTaBy ObIJIO T10JI0YKEHO cojiepyKanue B ocaiie yacTuy Menbime 0,01 MM, U Kiaccu-
(puKauus O6bi1a corsiacoBaHa ¢ KJaccHhuKanueii CyXonyTHBIX YeTBEPTUYHBIX OTI0MKEHN,
Taxum o0pasoM, BbIiesieHbl CIIeAYIONIME THIIBI 0CaAKoB (Tadu, 1).
Knaccnpuxanusa ara npungra B 1930 r, ['n-
Tabauya 7 pporpaduueckKum yHpaBieHHeM M HAHOCUTCSA Ha
HoBeifme Mopckue Kaptel (10). Kak n Beskas
R R A e *fg’;'::gﬁ" Kinaccu(puKaius, oHa B 3Ha‘{HTEJIbH0ﬁu Mepe
< 0,01 Mm YCJIOBHA M TOTOMY CTpajiaeT HemoJHOTOH M He
JaeT MpejicTaBJIeHHsT 0 BCeif CI0)KHOCTH MeXaH!-

Hlacpic - nen YRR <59 4ecKoro cocrapa ocajxka. OgHaKo npu3HaK, Io-
Wancrhit mecox . . . .| 5— 109 JIOYKEHHBI B OCHOBY KJacCH(PUKAIMU—KOJIHYE-
HNecyauucrniii un . . . . 10-—302@ crBo (pparuuu< 0,01 MM, TO, UTO B TEXHMIKE HA3bI-
‘r”‘;]‘IHH-H c 30 ;ggoﬁ BAETCS «3aUJIEHHOCTHIOY,—CYIIECTBEHHO BIIUSIET

Ha Bce CBoOMCTBA OcajKa Kak (pU3MYecKue, TaK
n xumuueckue. Ocofoe 3HaueHue 3Toit (parimm
KaK HauJIyulle nepeMelIaHHOro Marepuana (11) u BO3MO)KHOCTB NMPU KOHTPOJIE € NO-
MOMIBLI0 MUKPOCKOTIA TOJYYaThb TOYHBIE LHU(PHl COAePIKaHMs] STUX YACTHL 3aCTABMJIN
OCTAHOBUTLCSl HA 9TOM MpH3HAKe, Kak HauboJiee NPOCTO XapaKTePU3YIOMEM OCHOB-
HBIE CBOMCTBA ocajKa.

B KkavectBe cTaHAapTHOH MeTOAMKH MeXaHMYeCKOro aHayusa ObLT BHIOpaH Merol
OcOopHa ¢ KOHTPOJIEM BeJIMYMHBI YACTHL M YUCTOTH (DPAKUMii [TPU TOMOIIM MHKpPO-
cxona (12). TlpejBapurenbHas NOAroTOBKA MPoObl K aHAJM3Y OrPaHUYEHA [POCTHIM.
HaMauuBaHMUEM ee B TeueHHe CYTOK B [IeCTHIUIMpOBaHHOit Bofe. OCHOBHBIE NPHHIMIIL,
KOTOpble 3acTaBUIM H30parb YKasaHHYI0 METOIMKY, 3aK/II0YaloTcs: d) B IpoCTOTe
anmnaparypsl, () B He3aBUCHUMOCTH Pe3YJIbTATOB OT YCJIOBHIA OTIBITA U HCXO/IHOTO COCTABA
ocajKa (CKOpOCThb OCHKIEHMS YACTHLL M KOJMYECTBO CJIMBAHUIA YCTAHABIMBAIOTCS PH
IIOMOIIM MMKPOCKONA JJIs1 Ka)1oil npoOel) M 6) B BO3MOMKHO OepeyKHOM OTHOLIEHMH
K 0CaJKy C MUHHMAJbHBIM BO3/leiiCTBMEM Ha HEro B MpPOIECCe aHAIM3A.

Bonpoc 06 arrperaTHoM CTpOeHUY MOPCKUX OCaJKOB MOKA HesiceH. MoycHO mpeji-
TI0JIOXKUTh, YTO AHAJIOTMYHO TI0YBAM arrperarHoe cTpoeHde uxX o0ycCJIOBIEHO HAJIM-
yueM OpraHuyecKoro BelllecTBa. Bollpoc o CTPOeHHMH M COCTABE arrperaToB B MOPCKUX
ocajxax JopKeH OwITh mpeameroM ocoforo ucciefoBaHud. B mpolecce cymiku ma-
Tepuasia nocse ero cfopa M MeXaHHMYECKOr0 aHanu3a, gade NP MUHUMaTLHOM BO3-
JeiicTBMM Ha npoly, pasmepsl M KOJMYECTBO arrperatroB, €CTECTBEHHO, MEHSIOTCS M
MOTOMY JJisl ITI0JIyYeHHUsl CPABHMMOIO Marepuala MPUXOJAUTCS TPUMEHATb CTPOro
CTaHAAPTHYI0 MerToauky. IlosydeHHble Takum o0pasom JgaHHble MEXaHWUYECKOIO CO-
craBa 0CajlKa, 0jiHAKO0, [al0T BIIOJIHE 3AKOHOMEPHBIe COOTHOLIEHUSI U TI03BOJISIIOT YCTa-
HOBUTb TECHYIO CBSI3b MEXAHUYECKOr0 COCTABA OCAjKa C (PMBUKO-reor papuyecKumu
u OuosoruuecKuMy 0co6eHHOCTSIMU JAHHOTO yyacTKa Mopst (tafii. 2).

Hnsi Becex panHHbIX «my»  (CpeHAsl CTaTHCTHYecKas) Koyiednercst B IIpejesax
=+0,03—0,56; 17151 CIMHUCTOrO 1J1a BCJIGACTBIE MAJIOro Yucsia ananmaos—+0,29—1,25% .

Haufonee pacnpocTpaHeHHBIH 0CajoK—IeCYaHUCTBIA W1, M CpefHMIt MexaHuye-
cKuil coctap ocajKoB Bcero BapeniioBa Mopsi Ha ocHoBaHuM 363 aHANIM30B 0CAAKOB
pasHOro TUNA [JaeT MNecYaHWCTHIH M/ C coflepykaHuem 219%, Menxoit (paxuuu.

XUMHYECKHUH COCTAB 0CAAKOB 3aKOHOMEPHO H3MEHSIETCsI ¢ M3MEeHEeHMEM MeXaHu-
YecKoro cocraBa. AHanusbl 1pod, MMEWIMX MeXaHudecKuii cocras, OyM3KHIT MM
TOM(IECTBEHHBIf C BBLIYMCJICHHBIMA CPEJHUMHM JAAHHBIMU JJIS1 THIMYHBIX TPYHTOB,
JLaI0T TOCTelleHHOe M3MeHeHHe IJIaBHBIX oKucioB ! (tadn, 3).

YOpiBaHMe KpeMHe3eMa X BO3pacTaHKe TI0JIYTOPHBIX OKHCJI0B H NIOTEPH TIPH MPoKa-
JIMBAHUK C M3MeNbueHHeM Marepualia o0BbSCHSIOTCS YBeJIHYeHHeM COjlepKaHus riu-

1 XumHuecKHe aHaiu3sl NpOH3BEJieHbl B reoxumuueckoii sadoparopun MPI'PY.
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Tabauya 2

Cpemmnit MexaHuveckuii cocras ocaakos Bapenlioa mops .

¢ pak g HH

Tun ocankKa
1,0—0,1 Mm 0,1—0,06 mm | 0,06—0,01 mm <0,01 mm

IMecok (cpennee us 49

AHANH3OB) . + « . . 39,94 52,30 5,26 2,83
Mauncrsiit necok (57 ana-

AHEOHY sty | 23,10 59,52 10,39 7,48
Mecuannctoiii un (152

anamaslies . 10,99 49,67 20,39 19,33
Wn (97 ananusos) . . 4,51 31,78 26,21 38,36
Ppunuctoiit na (8 ana-

ARBOBY v v v o 3512 22,50 18,75 55,93

Tabauya 3

XuMHYecKui cOCTAB THNHYHBIX OcajKoB Bapenuosa mops

Cr. 782 Cr. T Cr. 1247 Cr. K 123/22:
Hancrwid MecuanncTmit TanHucTHA
Mecok necok HA Ha
A N 84,21 79,88 70,34 58,21
T e G R S 0,29 0,26 - —
e G 7,00 8,78 12,99 19,78
BRI L 1,32 2,16 3,84 4,97
T R N 2,43 2,76 1,54 1,76
RN L 0,78 0,55 2,24 2,62
SRR L L e - 0,68 —
TMorepu npu npokaiu-
i S G SR 2,66 3,18 4,61 8,11
i I
98,60 ! 97,57 | 96,24 . 95,40
H,0 (rurpockonuyec-
L " 0,65 0,95 2,00 3,67

1 BruucieHue CpPeiHero MeXaHMUecKoro cocrasa ocaikoB BapeHuoBa Mopsi OCHOBaHO Ha
TOM, UTO MCCIIE/I0BAHHBIE CTAHIMM pa3dpocaHbl 10 MOPI0 PABHOMEPHO M, N0 OTHOWEHHIO K CTPOe-
HUIO AHa, caydaiimo. Takum 00paszom, 1o TEOPUM BEPOATHOCTH, OCA[KH, MOKPBIBAIOLIHE 60/1b-
Uyl fiomanb, T. €. HanGonee pacnpocTpaHEeHHbIE M Haubosiee MOJIHO OTpaykaiomMe obmuii xa-
paxTep fH,I[pOJIHHaMH‘iECKOI'O peumMa Mops, yamie nonajawT B aHaIH3. Kak noxassiBaer npo-
CMOTP MHOTOYMC/IEHHBIX aHANM30B, B MNpefesax Kax(10i KnacCHPUKALMOHHOM TI'pYNnbl  0CAAKOB
THIB PacnpesiesieHnsl 3epeH No (Ppaxiusm TakyKe 3aBHCAT OT (mauKo-reorpaduueckux ycnosmii,
W "acTOTA BCTPEYAEMOCTH Ka)KJAOr0 THMNa, a CJIefloBaTe/bHO, M XapakTep CPeAHOro cocrasa ocaj-
Ka NAaHHOM TPYNNbl 3aBUCHT OT PACTIPOCTPAHEHHOCTH TeX WM MHLIX yCioBuii. Bonpocy o Tnmax
MeXaHMUeCcKoro cocrapa Oymer noceameno ocofoe MccrenoBaHHe.

2 Cranuma cyaHa «Huxonait HKuaunoBuws.
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HUCTEIX yactull. Pesxuil cxavox cofepyanuss MgO moyker Obith 0OBSICHEH mOrJIo-
HIEHMEM KOJUTOMAHBIMM YaCTULIAMH MarHusi U3 MOPCKoif Bojbl. YUT0 KacaeTcst Kanbiusi,
70 3HAYUTE/IbHOE ero KOJMYECTBO B MecKax 00DsCHSeTCH NPUCYTCTBHEM 00J10MKOB
CKEJIETOB )KUBOTHBIX, HAKAIJIMBAIOMIMXCSl MPEMMYLIECTBEHHO B KPYIHO3ePHUCTLIX
ocaiKax. B 3aBHCHMOCTH OT BaJOBOr0 XHMHYECKOIrO cocrasa W abcopOUHOHHOM cro-
cO0OHOCTH I'DYHTOBBIX KOJUIOH0B HAXOAMUTCSI HECOMHEHHO W pacipe;lesieHne Tpounx
xumuueckux anementoB. Pabora T. M. Topmkosoit (13) nmogrBepiiaer ato B 0OTHO-
HleHuY yriepoga U azora. [lpaBUIbHYI0O MHTePNpeTalyi0 JAHHBIX XMMHUYECKOL'0
4HANM3a MBI MOYKEM MMETh, TOJIKO YUYMTHIBAs MeXaHHMYecKuil cocraB ocajka.

[sATUMAIBHBIE TIPOMEpbl IIy0OMH C TOYHBIMH KOOPIMHATAMM, TPOU3BOIMBILKECS
1ouTH BO Bcex peifcax a/c «[lepceitr, nossosmmu H. H. 3ybosy (14) aarb Gatumerpu-
yecKylo Kapty BapeHuosa Mopsi, CIOKHBI peabed KoToporo mnpuBiekan u pa-
Hee - pHMManue  ucciiefoBateneit (15). Cepus MOJABOAHHX BO3BBIIEHHOCTEH 11
BUIAJMH, CJIAraiolMxX  OINUKOHTMHEHTAJIbHYI0 paBHuHy bDapenuosa Mmopsi, 0Gs-
3aHa CBOMM NPOMCXO)KAEHHEM TEKTOHHYECKHMM IpOLeccaM, PacusieHMBIIMM CTa0MIIL-
Heiit wenbd (mo TepmuHosaoruu ByOHosa) BocTouHO-eBpomneiickoil nuatdopmel, Kak
HAM yyKe INPUXOIUIOCL YKaspiBaTh (16). Mo)KHO emje OTMeTHTb, HYTO OCHOBHLIE
TEKTOHHYECKHE 3JIEMEHTHI pyCccKoif naropmbl — HPOJ0IDKAIOTCA M HA  jiHe
Bapennosa mopsi. LleHTpanbHas BnaguHa BapeHioBa Mopsl sABJIsIeTCs MPOA0IDKeHUEM
MepUAMOHAJIBHON BOJDKCKOIT Aenpeccun. Mexy Helo M cKirajuaroil odiacTbio ¥ pab-
cxo-Hosozemenbexoro xpefra pacronaralotcsi OTBETBIEHHST 3TOIO TOCIEHEro Kak
Ha pyccKoif pasHuHe, TaK M Ha aHe Bapeniosa Mops (I'ycunas 6anKa, BO3BLILEHHOCTD
'opboseix o-doB). Hampasiennss ke oCHOBHBIX npocTupaHuil penbeda ruiardopmsl
B 3anajHoil ee yacTH ONPeesAoTCs 0YepTaHHsAMU (eHHO-CKAHMHABCKON! KpHcTaLil-
YecKoi TIJIbIOBI.

Cnoykubiil penbed nna Bapenuosa Mopst Ipu IHPOKOM COODLIEHHH €0 ¢ OKeaHoM
CO3/1aeT CUCTEMY MOIIHBIX JABH)KeHMIT BO/IbI, 3aBUXPEHMIT PA3HOT0 NOPSLKA, TAK X0POLLIO
OTPKeHHBIX Ha AMHaMH4ecKod Kapre Teuenuit. IlocsieiHne B CBOIO oyepelb 0Tpa-
JKAIOTCSI HA MEXaHUYECKOM COCTaBe OCAJAKOB M Ha Ipoleccax MopojoodpasoBaHusi.

MHorouuc/ieHHEIE MeXaHUYeCKHe aHANMU3bl 0caaKoB BapeHIoBa MOps NO3BOJMIH
COCTARUTbL INMpUJIaraeMyr0 Kapry (puc. 1), Ha KoTopoH HaHeceHbl W30JMHUM (paxiuii
<70,01 MM 10 BHIIEYKA3aHHBIM I'PA/ALMAM, HPUHATHIM IS KIaCCHPUKALMK 0CAJKOB.
Kapry a1y MoKHO paccMaTpuBaTh B IE€PBOM NPUOJIKEHMM KaK KapTy MeXaHuues
CiKOro cocTaBa ocajKoB. LI cocTasieHHsl ee HCIOJb30BAHbI Te DATHIINTOJIONHYECKHe
KapThl, KOTOPhIE COCTABJSIJIMCH HAMM JUJIsl Pa3HBIX ydacTkoB Mops (17, 18). Bcenern-
CTBHE 9TOr0 TOYHOCTb KapThl HeojuHaxoBa. Ilpu jpanbHefumieM McciiefoBaHHU [10.10-
YKeHe M30JIMHUA HeCOMHeHHO Oy/IeT yTOYHEHO, YTO OTHOCHTCSI KaK K Jydlle U3yteH-
HBIM IPOMBICJIOBEIM paifoHaM M K ceBepo-3anajHoii yacTH, TaK U KO BCeMY OCTaJIbHOMY
IIPOCTPAHCTBY . Mbl 0Iy0/IMKOBBIBAEM 9Ty KapTy B TOM BUJE, B IKAKOM OHA HAXO/JUTCSH,
He JI0XKUJasich 0KOHYAHHS CBOJKY, TIPEANPUHATON HaMu 110 ocajikam Bapenuosa mMops,
NIOTOMY 9TO 0HA JlaeT 00LLyI0 CXeMy pacrpejieieHust 0CaAKOB 10 MeXaHUYeCKOMYy CoCTa-
BY, IOCTATOUHYIO [I1151 PS/A I'e0JIOrMYecKUX, MMAPOJIOrHyeckKux 1 Ouoorndeckux pabor.

Haubospuium pacnpocrpaHeHueM B BapeHIoBOM Mope MOJIb3YeTcsl IecyYaHucThii
w1, 3aHuMamomuit oxono 44% nsomagy. CKIOHB TIpuOpe)KHLle W 1OJABOJHBIE
TIOKPBITHI T1eciKoM (159, ) 1 ummcTsiM reckoM (129%). Ilecku pacnojiaraorcs, NpuMepHo,
zo rayoun 100 m, cnyckasich HW)Ke y OTHOCHTE/IbHO KPYTBIX CKJAOHOB MYPMAHCKOI'0
Oepera. MmucTble mecKy BHICTYNAOT U Ha 60bIMX rayduHax (ceenue 200 M) Ha ciio-
HAaX, K KOTOPBIM TIPIKUMAIOTCSI OCHOBHBIE CTPYHU TeueHuit, Hanpumep MypMaHcKoil u
IUnuubepretckoit 6anox. JIHO LeHTpaJLHOH BHAAMHBL MOKPBITO MJIOM, YTO XapaKie-
pusyer MejsienHble ABIDKeHMs1 Bojbl. Haubosee saTuurmbie 30HBI PACroJiOXKEHB! B
CeBepo-3anajiHoii 1 CeBEPHOM YacTH Mopsi, Tjile TEKTOHHYECKHE IPOLECChl, MOBELlIHe
K pasnomam jgperHe-TpernyHoit cyum (3emas Ppanna-Hocuda, llnuubepren) cospanu
CJIOXKHBI pesibed) ¢ CUCTeMOH 3aMIKHYTHIX KOTJIOBUH, 3[ech Mbl HAXO/MM YUACTKH JlH-
nucroro mna (19, obwei nuomaiu Bapeuioa Mopsi).

IMpaicriuecKoe NpUIKIa HOe 3HaYeHHe MPYHTOBLIX KAPT LIS MOPSI CO CJIOMCHBIM pelib-
eom ¥ THKeJNoH T'HAPOMETE0POIOrHUecKoid ofcTaHOBKOM Uil miuaBaHus B TyMate,
JUIsL JIEJOBOrO M7IABAHUS W TPAJOBOrO IPOMEIC/IA OTMEYA/IOCh HaMM HEOHHOKPATHO.
HanbHelturee usyvenne ocaxoB BapeHuobBa MOpsl A0JDKHO TOHTH 1O TPeM MyTsM;
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1) yrouHeHusi cheMouHoif paboThl 10 COCTABNEHMI0 I'PYHTOBBIX TIPOMBIC/IOBBIX U
GaTHINTONOrMYECKNX KApPT KaK JUIsl BCero Mopsi, TaK u jijit Haudojiee MPAKTHIECKH
WHTEPeCHBIX paiioHoB;

2) CBOIKH Y)Ke HAKOINJIEHHBIX JlaHHBIX, U3 KOTOPHIX MHOI'ME €lle He ony0IMKOBAHE,
110 MEXAHHUECKOMY, MUHEPAJIOTUIECKOMY, TIeTPOr paiiecKomy I XUHMIIECKOMY COCTA-
BY OCAJIKOB; 1

3) BHISICHEHNST XMMH3MA ~ OCA/KOB. %

e S S S S

Pic. 1. Kapra pacnpeseneins meaxoii gppaxiun<0,01 mm B ocanrkax Bapenuosa mops
(cocraprera B, M. Knenopoii no marepuaiam 1923—31 rr.). OGosnauenus: 7—59%
dpariun; 2—109,; 3-—30%; 4—50%.

Fiz. 1. Map of the distribution of the fine fraction<<0,01 mm in the Barents Sea
sediments, Composed by M. V. Klenova according to materials for years 1923—31).
Symbols: 7—5% of the fraction; 2--109%; 3—30%,; 4—50%.

TloMuMO PaGOTHI 110 OPraHUUECKOMY YTTIEPOjLY H a30Ty, B HACTOsLlee BpeMsl BEETCA
paﬁoTa_.no docdopy, ATIOMUHUIO, PATHOAKTHBHBIM DJIEMEHTaM U 1IP., Pe3yJIbTATBl KO-

5 Tpyaer BHUPO, Tom IV, seim. 1. 8706
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TOPOH M0JIySaT 00bsCHEHHE B PUBMIKO-XUMHYECKUX YCIOBUSIX OTIOMEHWS, 0TPaKeH-
HbIX B MEXaHHUECKOM COCTaBe 0CajKa.

Pabora najx cbopamn /¢ «Ilepceiy mo ocagxam Bapennosa Mopsi 103BojMAa
paspaloraThb MOMMMO CTAHAAPTHOM METOJMKHM, TepeHeceHHOil B HAcTosliee BpeMA
Ha npoue Mops CCEP, TakoKe 0CHOBHYIO 11podieMaTuky reonorun mopsi (19, 20).

OTHoCHTe/IbHO BBICOKAsi CTeneHb o0Le! oxeanorpauueckoif usyuennocts Mops,
cI0yHblT penbed, pasHooGpasue ycioBuil oTIOMKeHHS M GoMbHIO marepuas, Ha-
KOTUICHHBIH 110 OCAtKaM, M03BOJISIOT CTaBMTh HA MaTepuane Bapenuosa Mopsi psit
METOJAMYECKUX U TEOPETUUECKMUX MPODiIeM M OHO elle HAJ0JIr0 OCTAHeTCs HIKOJION JuIst
HOBBIX KAajipOB MCCIefoBaTtenieif Mo Treosiorud Mopsi.

Mockgsa, 1935
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THE BARENTS SEA SEDIMENTS

By M. V. Klenova

" Qince 1923 the plans of all the 30 expeditions of the r/s «Persey» contained
data on geology of the sea; the sampling of material on sea sediments was perfor-
med by workers specially trained for the purpose A

Thus the cooperative work at sea of scientists of different specialities which
Pratje (1) statestobe accomplishment of the «<Meteor expedition 1925—-26 and to
which justly. ascribes so great an importance in the investigation of the sea
hottom was realized in our country long ago.

Regular systematic sampling of material in the Barents, Kara, White and Green-
land Seas was performed according to standard methods, elaborated in process of
work (2) giving a highly comparable, sufficiently iniform material.

The difficulty of obtaining comparable material and the necessity of standard
sampling and elaboration of so complex a subject as sea sediments has been stressed
more than once(3). At present we have at our disposal a collection of polar seas sed-
iments from 2080 stations (over 3800 samples), 859, of the number having been
sampled on «Persey». ;

The investigation of this material was started under the guidance of Prof. J. V. Sa-
mojlov in the Marine Scientific Institute and has been continued for the last
ten years (1925—1935), since his death, by the author in the section of sea ge-
ology of the State Oceanographical Institute, now the Institute of Marine Fisheries
‘and Oceanography of the USSR.

Before the works of the Marine Scientific Institute were begun the sediments
of the Barents Sea had been very litle investigated. There existed a few samples
taken during the famous Nansen’s voyage on board «Fram», a few samples taken
by «Posseydon» and 16 samples collected by the expedition of the Prince of Monaco
and described by Thoulet?. Since the works of «Persey» have been started samples
of sediments were taken by K. M. Derjugin (5) from 11 stations, by the German expe-
dition on board the «Posseydom» in 1927 (42 samples) and by Arctic Institute of
USSR on board the ice-breaker «Sedov» (21 samples).

The Barents Sea sediments are of the type of glacial-marine sediments, i. .
they consist of grains of most various sizes, mainly of mineral origin, to begin with
finest mud up to large boulders

Being a sandy-clay facies of marine deposits, the Barents Sea sediments called
for a detailed investigation of their mechanical composition. From the very be-
ginning of this investigation we came across the fact that there existed no such thing
as standard method of mechanical analysis, no general classification of grades
and sediments. A large number of works was devoted to the elaboration of stan-
dard method and strict classification of sediments (6). This work started by
J. V. Samojlov reached its full realisation in 1929 in the Commission of the State

1 In the expeditions of the r/s. «Persey» the following persons participated in research on
geology of thesea: T L Gorshkova (3, 4, 5, 6, 7, 9, 12, 13, 17, 21, 36, 45, and 50th
cruises); M V. Klenova (8, 10. 11, 14. 15, 18, 20, 34, 37 and 46th cruises); V. P. Zenkov-
jch (28, 40 and 43d -cruises); E. K. Kopylova (34, 35, and 40th cruises); Z..I. Jastrebova
(34 and 35th cruises); V. M. Ratynskij (39 and 46th cruises) etc.

2 Data on former works were laboriously collected by J. V. Samojlov (4).
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Oceanographical Institute (7). The numerical range of this classification of grades
is wide?y adopted and used at present (8, 9). The classification of sediments by
the mechanical composition was based upon the percentage therein of particles
of less than 0.01 mm. and is in accord with the classification of Pleistocene deposi-
ts. Thus the following types of sediments were distinguished (table 1).
The above classification was adopted in
1930 by the Hydrographical Board of USSR
_ and is planned on the recent marine maps(10).
e e ' As any other classification it is arbitrary to
some degree, hence being inexhaustive and
failing to give a full idea of the complexity

Table 1

Type of sediment

SannC < 5% of the mechanical composition of a given
g’la‘;]%d%nfﬁ?d' 83 lg:éng? sediment. However the chief character of this
R e 30509, classification—percentage of grade < 0.01 mm.,
Claymid o = 509 1. e., what is in hydraulic engineering termed

as «muddiness»—has an essential bearing on
both the physical and chemical properties of the sedimet. The peculiar impor-
tance of this fraction as of best mixed material (11). and the possibility to obtain
when checking by means of the microscope exact figures on the content of these
particles has led us to select this very character as one most simply characterizing
the main properties of the sediment.

We selected the Osborne’s method controlliing the size of particles and the
uniformity of grades by means of the microscope as a standard method for mecha-
nical analysisgl 2). The preliminary preparation ot the sample for analysis is contined
to were soaking of it during 24 hours in distilled water. The main reasons for choos-
ing the above method were: 1. the simplicity in the device involved, 2. the independe-
nce thereof on the conditions in which the experiment is carried out and on the initial
composition of the sediment (the rate of precipitation of particles and the number
of times the water is changed is determined for each sample by aid of the microscope)
and, 3. the possibility of carefully treating the sediment not being affected by
the operations of analysis.

The question of aggregate-structure of marine sediments has not been made
clear for the present. It may be supposed that similarly to soils the aggregate-str
ucture of marine sediments is due to the presence of organic matter. A special study
of the structure and composition of aggregates in the sediments should be made. In
the process of drying the material after sampling and analyzing it however small
the effects of the procedure upon the sample, the size and number of aggregates
thereof is sure to vary. Hence in order to obtain comparable material a strictly
uniform method should be used for analysis. The data of mechanical composition
of the sediment thus obtained shows fairly regular interrelations, allowing the
assumption of a close dependence of the mechanical composition of the
sediment on physico-geographical and biological characteristics of a given sea
area (table 2).

For all data m (average of statistic data) ranges between - 0.03—0.56%,. For clay
mud, due to the few number of analyses—between + 0.29—1.25%,. '

The sediment occurring most frequently is sandy mud and the average mecha-
nical composition of the whole of the Barents Sea sediments as shown by 363 ana-
lyses of different types of sediments was found to be for sandy mud with a 219,
content of the small particles.

‘The chemical composition of the sediment is subject to regular variations in
connection with the variations of mechanical composition. The analyses of sam-
ples similar of identical in mechanical composition with the average data com-
puted for typical soils show a gradual (see table 3).

The fall of 8iO, and rise of RyO; and loss at ignition with the resulting break
of particles is explained by increase of clay particles in the composition. An acute
rise of MgO may be explained by the absorption of magnium from sea water. As to
calcium—a considerable quantity thereof in the sands is accounted for by the pres-
ence of fragments of animal skeletons, accumulated in coarse grain sediments.
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Taib b, l.2
Average mechanical composition of the Barents Sea sediments (in percent.’ige)
F r a c 5 i a n s
Type of sediment
1.0—0.1 mm. | 0.1—0.05 mm, |0.05—0.01 mm.| < 0.01 mm.
Sand (average of 49

Analyses) saenns e 39.94 52.30 .20 2.83
Muddy sand (57 ana-

IyBes) iait s 23.10 59.52 10.39 7.48
Sandy mud (52 ana- _

I 10.99 | 40.67 20.39 10.33
Mud (97 analyses) . . 4.51 8478 26.21 38.36
Clay mud (8 analy-

SRR, R 22.50 18.75 55.93

| ’.
No doubt the distribution of other chemical elements is dependt on the total
chemical composition and the absorption capacity of sea bottom colloide. The
paper of T, I. Gorshkova (13) confirms the same for carbon and nitrogen. A cor-
rect interpretation of composition of the sediment is taken into account.

The five-mile depth measurements with exact coordinates, performed nearly in
all cruises of the «Persey» have allowed N. N. Zubov (14) to plan the bathymetric
map of the Barents Sea, the complex relief of which used to attract the attention
of previous investigators (15). The origin of the series of banks and depressions,
forming the epicontinental Barents Sea plain is due fo tectonic processes,
which have divided the stable shelf (a. Bubnov) of the East-European platform,

Table3d

Chemical coniposition of the typical sediments of the Barents Sea(in percentage)

r St. 782 St 777 St. 247 St. K 122/22
i sand muddy sand sandy mud clay mud
R g 84.21 79.88 70.34 58.21
N . R 0.29 0.26 e i
e g 7.00 8.78 12.99 19.78
PO Bl 1.32 2.16 3.84 4.97
R i .l 2.43 [ 2.76 1.54 1,76
T T e 2.24 2.62
B e | — 0.68 —
Loss at ignition. . . &sah 3.18 4.61 8.11
98.69 97.57 96.24 |  95.40
H,O (hygroscopic) . . 0.656 0.95 2.55 3.67

es we have pointed out before (16). It should be noted that the main tectonic
elements of the Russlan platform are being continued down to the Barents Sea
bottom. The central depression of the Barents Sea is a sequel of the meridional Volga
depression. Between it and the mountainous region of the Ural—Novaja Zemlja
ridge are located the branchings of the latter both in the Russian plain and on
the Barents Sea bottom (Gussinaja Bank, the Gorbov Island Bank). The orientation
of the main stretches of the platform relief in its western part is determined by
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the outlines of the fennoscandinavian crystalline shield. The complex relief of
- the Barents Sea bottom being widely connected with the ocean, creates a mighty
system of water movement, of all kinds of currents so strikingly reflected in the
dynamic map of currents. The latter in their turn are reflected in the mechanical
compositions and in the processes of rock formation.

The numerous mechanical analyses of the Barents Sea sediments have enabled
us to plan the map*appended herewith, on which are drawn isolines of the fraction
0.01 mm. according to grades shown above and adopted for sediment classifica-
tion. This map is to be considered firstly as one of mechanical composition of a
sediment. It has been plann on the base of those bathylithological maps, which have
been made for different placesof the sea (17-18). Due to this fact the accuracy of this
map is not the same throughout. In further investigations the position of the iso-
lines will no doubt become more accurate, this being true both for the investigated
fishery grounds of the south part of the sea, the northwestern part and to
the rest. We published this map as it is, not waiting for the completion of the
summary map on sediments of the Barents sea, which is being made at present,
for the appended map gives a satisfactory scheme of sediment distribution, for me-
chanical composition, being of use in a number of geological, hydrological and
biological works.

The sandy mud is most frequent in the Barents Sea forming about 449, of the
whole area. The coastal and deep bottom slopes are covered by sand (15%) and
muddy sand (129;.) The sand are deposited down to about a 100 meter depth,
descending stilllower at the steep slopes of the Murman coast. The muddy sand stand
out at greater depths (over 200 meters), on slopes to which the main streams fo the
currents adhere, e. g.,the Murman Bank, the Spitzbergen Bank. The bottom of
the central depression is covered with mud, due to the slow movement of water.
The most quiet zones are found in the northwestern and northern part of the sea,
where tectonic processes, that have caused the splittingof the tertiary land (Franz-
Joseph Land, Spitzbergen) have created a complex relief with a system of closed
gepressiuns. Here we find areas of clay mud, forming about 19 of the the total Barents

ea area. ,

We have pointed several times to the practical importance of the sea bottom
maps of seas characterized by a complex relief, by hard hydro-meteorological condi-
tions for sailing in a fog and for trawler fisheries. Further investigation of the Barents
Sea sediments is to follow three channels: 1) the improving of survey work on pla-
ning sea bottom, fishery and bathylithological maps both for the whole sea and
for those of the areas which are interesting for practical purposes; 2) the summing
up of collected data, most of which has not been as yet published, on mechanical,
mineralogical, petrographical and chemical composition of sediments, and, 3) the
study of the chemical factors of the said sediments. Besides the work on organic carbpn
and nitrogen at present a work is being on phosphorus, aluminium, radio-
active elements etc. the results of which are to find an explanation in the physico-
chemical conditions of sedimentation reflected in the mechanical composition of
the sediment. :

The work on the samples of «Persey» on sediments of the Barents sea has enab-
led us to elaborate a basic problematic of sea geology (19, 20) besides the standard
methods applied at present for the study of other seas of the USSR.

The considerably high degree of oceanographical knowledge of the sea in ques-
tion, the complex relief and heterogeneousness of sedimentation conditions and the
vast material collected allow us to put forth a number of methodical and theore-
tical problemsand the bosom of Barents Sea is to be a school for many further
- investigators to come of sea geology. :

Moscow, 1035
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