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NO3AHEJITELHHKOBASA U NOJMIOULEHOBASA IHATOMOBAS ©J10PA
B JOHHBIX OTNOXEHHAX BHCIHHCKOIO 3AJIHBA

B EQFAYEBHY-ATAMYAK, [ouua

K wnaccuueckum paGoram, KacalomMMcs HCTOpHH paseutas Bueaun-
cKOro 3aJHBa, NPUHAJJNENAT, cpean apyrux paGors Ipocea (Gross, 1941)
n Bpokmanna (Brockmann, 1954). Ha ocnoee 3akmovennofl 8 oTa0MeHHAX
smuKpoQaICpH YKasadlbie aBTOPH MHTAJANCh ONpele]HTh Bpems ofpazoba-
nns BHCAHHCKOro 3a/MBA, a TaKie BBUEANN NajeosKoJormdeckue (hazsl
ero paspuTHa. B OTAOMeHHAX AHUNAOBOrO NepHoia H PAHHEAHTOPHHOBOrO
gpeMeny Bpokmann Takme, Kak u Ipoce yerawonua npecHopoaHeifl ouaro-
moBuifl Komnaeke. [lepsoe nmossaenue conoHopaTHX AHatoMedl (cononomo-
HBHIX) @BTOPH CBAILIBAIOT ¢ MO3JAHEATJAHTHYECKON JAHTOPHHOBOR TpaHcrpec-
cHeil, B pesyabTaTe KOTOPOH HACTYNH 3HAYHTEALHBI NMOALEM YPOBHS MOpH
H B Pe3yAbTaTe TOr0 — BTOPMEHHE €ro Rofd Ha TepPHTOPHIO «Npa3ajHBas,
Muubunoscka-Manre (Przybyvlowska-Lange, 1974) na ocnoBe noayueHHuIX
peayaLTaToB HecAefoBaHHT AnaToMoBOil duiopul Bucanuckoro sannpa Buije-
ANNA TPH 3TANa B ero passuTii. ABTOp cunTaer, UTO JAHTOPHHOBAR Tparc-
rpeccHs okazana Goablloe BAHAHHE HA IKOJOHUECKHE YCJAOBHA, HO He OXBa-
THJAA CBOHM HENOCpeAcTBEHHBIM BO3JedcTBHeM 3TOro Gacceifina. Ona ycraHo-
BHA, YTO BTOpIKeHHe MOPCKON BOJAL NMPOMCXOLHI0 Yepe3 CyLIeCTBOBABIIYIO
yi#Ke B TO BpeMa BHCAHHCKYW KOCY, NMOATEEPMKAAA TeM CAMBIM pPe3ayabTarsl
uceaenopannii Bpokmanna (1954) n Bunwxa (Wypych, 1968). Caeayer ao-
GapiTh, 4TO BCe CYMIECTBYIOUINE A0 HACTORLLEro BpeMeny pazpaboTky xaca-
JAHCL H3MeHeHHH yea0BHA celHMEHTAlUHH oTAomeHHl B BucinHcKoMm sannpe
B nepuoa rodouena. Lleanio wactosiwedl paGorol GWA0 BHABACHHE HIMeHe-
M SKOMOrHYECKHX VCAOBRIT HE TOJABKO B TOJOUEHE, HO TAKME H B NO3JAHEM
raaunane. C 3rofl uedsio npoHapesedsl OpocTpaTHrpaduueckue ANANHIB
CePHH OTJAO0XCHHI, KoTOphle 00paz0BaNich BO BPEeMeHH, NMpeiliecTBOBaBIIEM
MOPCKOR TpaHCrpeccii, a Takme OTAOKeHHH, KOTOpHE AKKYMYJHPOBAJIHCH
¢ MoMmenta obpasosanna BHCAHHCKOro sannBa A0 HACTOALLErO BPEMeHH.

CrpaxiHa A0HHEX oTaomennlt Bucanwckoro sannsa, ofozHayenHan
cumeoaoM 3a, 6uma npobypena 3onaoM KoHetpykinn Beukoeckoro kak onxa
W3 WIeCTH CHBAMHH replorHeckorn npohHas BAOAL JHHHH, TPOCTHPAKILEH-
CA OT NYHKTa, PACNONOMKEHHOID K CEBepy oT AeanTwl pexd Bayasl » Hanpan-
Aenun ¥ nmoc. [lacki — pacnonoxennoro na Bucenunckoil koce (puc. 1).
Jlauna ckeauusl coctapaser 6 m 40 cm. [lpeacrasnennsle B Hedl oTJ0-
WEHHA B BHAE aJeBpHTOBR H TOp(OB 3ajeraioT NpAMO Ha MopeHe, 3Ta CKBa-
MHHa OBla nojpepseda OHocTpaTHrpaHUecKHM aHAJHIAM — MAJHHONO-
riuveckomy # anaromonomy. Uleets npol otaomennit nepenano s nabopato-
pumio C-14, B TCauskuax, ¢ WeAblo AATHPOBAHWA,
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Maannoaorndeckomy anaansy noasepiena 21 npoGa oraoxennil, npo-
Hexomamas ¢ HuEpedl vacti paipesa, BRAIOMAIOWEro caoil oTaomenuii or
595 cm ao 390 cm, a Takme oann oGpasci ¢ BepxHero cios Topda, ¢ rayGu-
W 252 cm. Cocrapiennan cTpaTHrpadmyeckas cxema OTJOIKCHHA 3Toro
npoduan (pue. 2 u 3) srnouaer: Cpeannit Qpuac, Aanepén, Bepxunit Tpun-
ac, [TpeGopeansnstit nepnod, bopeaasusit n wacts Atnantideckoro nepiosa

(. MéTk — paunse HenyG/HKOBANHN),

le

Puc. 1. Bucauuckufi zaans
RYMICOR — MOCTO magTuz ofpaanomn no npoduwss da

OGpazuw ornomennit 418 AMATOMOBOTO anadinaa fipanucs B HHTEpBaNax
oT 2,5 cm a0 25 cm, 3al0TACk O TOM, YTOOE B HUX BB NpeacTaBieH Kam-
Autil anToNOrIMeckl oTanYamuiica caofi. lnatomen, nocae npeaBapuTes-
HOFO noABep:Kedis martepuana aefierenio 10% HCl w xinavenmo 8 15% IH
30% HOg, sriaensanck W3 oraomennii MetoioM daortaiin NpH HCOOJABIO-
BAHHN KaaMmuesoi uikoern secom 2.5, Ilpenaparel npoussommaucs no-
CTOAHHO, NOrpy#ans matepuan s nacspakc. JHATOMOBOMY aHAANZY NOA-
sepruyto 50 npeb. B kauaoi npobe nacunrano go 1000 sk3emnanpos aua-
TOMEH, auwL B ABYX o6pasnax, NPOHCXOAANIHX W3 NOYBH H B HECKOJBKHX
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npoGax TOp(a HACUHTAHO MEHLIIEE KOJHYECTBO (10 OK, 500)., Ipn pasne-
JIeHHH nuatomeil Ha OTAeNbLHLE JKOJOMHYECKHE TPYNNbLL 3a OCHOBY NPHHATA
cicrema raaobos KoaGe (Kolbe, 1927).

[TosouTeABHEE PEIYALTATH N0 COAEPHAHNID AnaToMell NOKa3anu ob-
pasibl € JBYX Ci0eB oTACHEeH I, ¢ rayOuHn ot 570 cm g0 480 oM, a TakKe
430 cu o 0. B oGpasuax ¢ rayGunm ot 640 cm a0 570 cu u ot 480 cm 1o
430 cm gnatomedi He obHApyKeHo.

B ofuiem B HCcAeAOBAaHOM paspede naiiiens n onpeneaens 263 cuere-
MaATHUECKHE EMHHHIL JHATOMEd, IDKOJOrHYecKHil CIeKTp npeicTaBnifercs
cAedyIolny obpasoM:

Ayranobul — 13 cueren. en.
Mesoraao6el  — 35 cHcTeM. el
Canohunn — 20 cHeTeM. eA.

Huandepents — 188 cucren. ell.

['anoobu — 7 cHCcTeM. el

OueniiBas yuacTie rajoGHHX TPYNN Ha OTAeALHLIX ypomuax (puc. 2),
YCTAHOBJICHO, YTO N0 BCEMY Pa3pesy saementoM, npesfaajawmny Bo guiope
KaK B KOJAHYECTREHHOM, TAK H KAYeCTBeNHOM OTHOWeRNI Gulan iiHAndgepenT-
uwe anatomen (oauroranoGuele wHAngQepenTise), KoTopble COCTABAAIN
yacto oT 75% a0 99.8% obuero Koanuectsa sKksemiiapos b npobe (pue, 3).

B nmxuefi wacTn pazpesa, B Mopese, He ofuapymeno NpUCyTCTBHA Ana-
roMefi, oTMeuent oanako wiers Chrysophyceae n urau rybok. B apyx cae-
AyoWMX npofax, B aJeBPHTOBLX OTIOHEHHIAX, 11 TPANHLE MeRKILy Cpeinum
Jipnacom u AJuiepéiom HapRAy ¢ MHOTOYHCIEHHEIMH, paztooGpasHeMHE 1H-
cramn Chrysophyceae w uraamu ry0oK HaijleHbl CHIDHO paspylleHHbie, 1o-
JoManHEe (PAarMeHTs CTBOPOK AHatoMedl, J10 OBUH CACAYIOWHE BIJLHL
Anomoeoneis sphaetrophora (Kiitz.) Plitz., Amphora ovalis Kiitz., Cymbel-
la sp., Epithemia argus Kitz., Dpephora mariyi Herib., Fragilaria sp.,
Pinnularia maior (Kiitz., Cl., Stephanodiscus asiraea (Ehr.) Grun. B ot-
NOMKEHHAX, COOTBETCTBYIOUWINX panueil dase Annepéia, sajeraiolinx Ha ray-
Guie oT 550 e no 530 cm, amaroMoBas daopa Owia npejicrapieHa He-
CKOJBKHMH BIAAMIN, NpideM uactora ux Guaa peboaviiaf, Koanuectsenno
saMeTHo npeobaajann  AAKANHOHONTHYECKHE B Epithemia turgida
(Ehr.) Kiitz.4+var. granulata (Ehr.) Grun, Rhopaledia gibba (Ehr.)
0. Miill.+var, ventricosa (Ehr.) Grun., Epithemia sorex Kiilz. [looabno
MHOTOYHCACHHO npeacTaBaenst Takxe Amphora ovalis Kiitz., Epithemia inter-
media Fricke, Fragilaria lapponica Grun., Gyrosigma aftenuatum (Kitz).
Rabh., napagy ¢ TakuMi MeHee MHOFOMHC/ACHHLIMH BHAAMH, KaK Cymalo-
pleura elliptica (Bréb.) W. Sm., Cymbella lanceolata (Ehr.) V. H., Cym-
bella ehrenbergii Kiitz.,, Gomphonema constrictum Ehr., Stauroneis acuta
W. Sm. B cpeaneit wactn Aaiepéia oTMedeHD pe3koe PasBHTHE Jnaromeil,
B sToM ci0e OTAOMEHHIl KOJHYECTBO BH/0B Bo3pocao o 76 TakcoHOD
(pue. 2). Yuactue suaos u3 pona Epithemia Gyrosigma Rhopalodia Sy-
nedra ABHO YMEHLIINAOCH, 3ATO BO3POCAO KONHYECTEO GEHTOCHBLIX BHIOB, K3k
nanp. Amphora ovalis Kiilz., a B fansHefimes snWpHTHYCCKHX BHAOB 13
pona Fragilaria, raasusiv oGpasom, F. construens uvar. binodis (Ehr.)
Grun., F. consiruens var, triundulata Reich,, F. construens uvar. venfer
(Ehr.) Grun., F. lapponica Grun., a Takie Gomphonema constrictum Ehr.
H Opephora martyi Herib, 3naunteasnyio 10710 COCTABAAIOT TAKME NAaHK-
Tonuuie gopmsl, ocoGenno Melosira granulala (Ehr.) Grun. u Stephanodis-
cus astraea (Ehr.) Grun. B noanmeii jaze Aasepéna ormedeno OT4eTIHBOE
YMCHBLUICHHE YHCAA BHAOB, YMeHbIIKAACK Takke H HX pekpencis. Hapany
¢ AOMHHHpYIOWMMH ewie BuAaMH H3 poaa Fragilaria w Amphora ovalis

13
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Kiitz.+var. pediculus Kiitz. Goabmee snavenine nmeior Gyrosigma allenua-
tum (Kiitz.) Rabh., Anomoeoneis sphaerophora (Kiitz.) Pfitz., Cymbella
chrenbergii Kiitz,, Pinnularia maior (Kiitz.) Cl. TToasaswTtes Muorouncaen-
ppe Teparodornyeckue Gopui, raasiuiM ofpasom, u3 pona Epithemia u
Synedra. Martepnan SABASETCA CHALHO paspylieHHbiM, OOMLIIHE CTBOPKH
anatomedt u3 popa Gyrosigma, Rhopaledia, Cymbella nosomanul, uto yka-
apiBaeT HA H3MeHeHie SKONOrHIeckNX Yenonudi, BU3BAHHOE CHHMKCHHEM YPOB-
jf BOjAL B BOJOEME B CBA3N CO BCeoOILHM YXYALIEHHEM, T. &. NoX0J0AaHHeM
gkanMara B Konue Aanepéna. B stoMm caoe OTA0KEHHI 3acAVKHUBACT BHH-
MaHHA npucyrersue Bo guope suaa Gyrosigma alfenuatum (Kiitz.) Rabh.,
KOJAHYECTBO KOTOpOro nof kouen Annepéna (npoba 38) BO3pacraer o
30%. 3vor mua KaGaiinene (Kabailiené, 1959) cumraer tunmumbiv aas
daopsl BaaTHACKOTO JNeAHHKOBOrO osepa, HaamBaemol «daopoil Tmpocwur-
max. [lo Poynay (Round, 1964) seicrynamse ero B MaccoBoM KoJHUECTEe
ABASCTCH OCHOBOM [ YCTAHOBAEHHS rpaHMibl MCHAY NO3AHHM rAanHa-
oM M rosoueHoM. Jlas aneBpHTO-TOPGAHHCTHY OTNOMEHHH, NpeacTaBanio-
mux Bepxuuit [dpuac u llpeGopeasuunii nepuoj, xapaktepHo noaHoe or-
cyTCTBHE JHATOMOBOH (JA0PH, YTO CBHAETEABCTBYCT 00 HCHEIHOBAHHH B 3TO
ppems GuBwero sogoema. [losroproe pazentie anatomeil oTMedeno ua ray-
Gune Gojee 430 cm. B GopeadbHbix OTAOKEHHAX W B HHmHEH wacTH aT-
JAHTHYECKHX OTAOMeHHid (uopa Owaa npeicTapineHa eQMHHYHO BHCTY-
NawoiMe, PaspyleHHBIMI CTBOPKAMH NPECHOBOAHEX AHaTOMEil.

KpaTkoBpemeHHBIl, HO OT4eTAHBHI poct Goratoll Bugamu ¢JiopH oT-
MEUEH B CJI0B OTJAOMKEHHHl, aemamwux seime — npoba 27 (aata 7120 BP).
[MpeoGaananuA AOCTHrAIOT 34e€Ch BIAE THNHYHO peydble kak Gomphonema
angustatum (Kitz.) Rabh.+var. productum Grun., Meridion circulare Ag.,
Frustulia valgaris (Thw.) De Toni, Gomphonema acuminatum Ehr.+ var.
coronatum (Ehr.) W. Sm.+var. trigonocephalum Grun. B ouepeanoit npo-
Ge OTMEMEHO PE3KOE YMeHblleHHe YHeaa BHA0B H uX uwactoTs. Mx npueyrer-
BHe B oTaoMeHnax ofo3Havedo <43 (puc. 2 u 3).

B artJaHTHYECKHX OTJOMEHHAX JIEMEHTOM, JAOMHHHDPYIOWNM B Goraroit
BHAAME daope ABAAIOTCA DeHTocHbie dopmel, raasueiM ofpasom, Amphora
ovalis (Kitz.), a Takxe snudurnueckne Buiw, kak Cocconeis placentula
Ehr., Melosira arenaria Moore i Synedra ulna (Nitzsch.) Ehr. B stoii ce-
PHH OTJOMEHHA oTMeMaercsa TaliKe YBenuueHne raJodHIbHBX BHAOB [0
20% w seGoabuwod poct (1o nouth 5% ) mesoranoGubX BHAOB.

B paspese, na raydune 225 cM, oTMeueHO OTHETAHBOE AHTOJOrHYECKOE
HIMEHCHHE — TOPQAHLIE OTAOMEHNS NOKphiBaeT aneBput, OTMEdeHO TakkKe
CyllecTBeHHOe H3MeHeHHe B oflleM XapakTepe AHATOMOBOM duopel. A umen-
HO, yMmeHsmaerca aons OGenTocHBX M snuduTHaeckux dopm, kak Amphora
ovalis Kitz., Cocconeis placentula Ehr., Synedra ulna (Nitzseh.) Ehr.,
Opephora mariyi Herib., Navicula scutelloides W. Sm., sato poapacraer
3HaueHne naaHkronnux sunos, kak Melosira islandica var helvelica O,
Miill., M. granulata (Ehr.) Robh., Stephanodiscus asiraea (Ehr.) Grun.,
HOTOpHe cocrapasaior Gonee 50% meex auatomeit B npoGe. [Mossaswortes
TaKAe MHOroYHCIeHHEle Mmesoranobnsie M syranoGHble BHIAL, KOTOPHE B
npobe 21 (ray6una 225 cm) cocrapasior 12,5% ofuwero sncaa aunatomeil.

pein MesoranoSHHEX BHICTYNAIOT cpeii APYrHX BHAW H3 poga Campylo-
discus w Diploneis, a ocoGenno C. clypeus Ehr., C. echeneis Ehr., D. smithii
(Bréb.) Cl.+uvar. rhombica Mer. yrano6s npeacTaBjaeHbl HECKOJILKHMH
skaemnanpamu Actinocyclus ehrenbergii Ralfs., Grammatophora oceanica
(Ehr.) Grun, a raxsxe Bugamn us poaa Coscinodiscus w Thalasiossira. Ta-
KOi KOMnJeKe cO/MOHOBATHIX H CONOHOBOAMBIX AMATOMEN ABAACTCA Xapakrep-
HEM aas JIntopunosoro mops (Sandegren, 1935; Brockmann, 1954 u ap.).
dcodenne sToro BogoeMa GuA0 HeGoABIOE H KPATKOBPEMEHHOR, NOC/Ae Yero
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HECT}’I'IHJ'IG ﬂﬂPECII'EHHE H CHHMKeHHe }’]J'DBHH. BOAL B BOAOEME, O HEM CBHjE-
TeALCTBYeT Maccopoe pasputie Pediastrum, otsmevennoe B npobe 20, na ray-
Guie 219 cM, a TakKe BHCTYnamollas B ouepeaHnx npoGax GegHas thaopa
MPeHMYUlECTREUHO SNHPHTHYCCKHX BHAoB, kak Opephora marlyi Hr:riE..
Navicula scutelloides W. Sm, Pocr foan naaukToHHHX BHLOB, FIaBHBIM
ofipazom, Stephanodiscus asraea (Ehr.) Grun., Melosira islandica O. Miil],
Cyclolelln meneghiniana Kiitz HaGaiofaBumiicss B OTJI0MKeHHAX Ha rAyOHHe
160 cm, ykaswBaeT Ha OYepeAHOE, KPATKOBPEMEHHOE H3MCHEHHE JKOIOrHYe-
CKHX YCJIOBHIl, B laHHOM CAYYae CBA3AHHOC € NOBLIUCHHEM YPOBHS BOAL B
BOjlOEME,

B aneBpHTOBMX OTAOMKenHsx nmaToMoBas ¢aopa Guaa npeactaniena
NPEHMYULECTBEHHO SHHPHTHICCKHME BUaMH, TakuMu, kak Opephora martyi
Herib., Fragilaria construens c paanosuanocramn, Navicula scutelloides
W. 8m., a Takse GentocHBMH BuAAMH M3 posa Amphora, Gyrosigma. Ko-
JMMECTBO GEHTOCHHLIX BHAOB OTHETANBO YBeIHUHBACTCH K BEPXY, 4TO CHIC-
TEALCTBYET O NpOrpeccHpyioliem o0MeeHHH BOAHOTO cOOpHHKA.

Koaebannsn B pa3suTun AnatoMoBofl (iopkl J0HHHX oTJoHeHAN Brc
JHHCKOro anuepa, a ﬂCDﬁEHHﬂ EJGSKCIE YMCHLINCHHEe YHCAa BHAOE, NOABJACHHE
TEPATOJNOrHYECKIX (POPM NOJOMANHHX, PaspylIcHHLIX CTBOPOK NONepeMen-
HO ¢ foraThiM KOMILIEKCOM AnaTosmeil, CRHASTEALCTBYIOT O YACTHX H3AMEHe-
HEAX 3IROJOTHHECKHX YCAOBHA Bo ppesms obpazoBanud HCCACJOBAHHBIX OT.
o eHHi,

OTmeuennsie B NO3JHEM rAAUMANAC H3MeHeHHR Bo duope AnaTtomedl of-
YCAOBACHB, raaBubiM obGpasom, Kaumatnueckumn (axtopamu. B ronouene
pasenTHe (AOPH 3aBHCHAO KAk OT BanAnus pexn Bayiaw, yerse Kotopoi
HAXOIHTCA B noGaAHIoCTH MecTa, H3 KDT(}'}I:JI‘[J NMPOHCXOART dHaJH3IHpOBAaH-
HEUL npoduab. 34, TAK # OT H3MeHeHHl ruapoNOriyeckix yeaosnit B Boloe-
M€, BH3BAHHBIX JHTOPHHOBOR Tpaucrpeccwed Baatuiickoro mopa. Konraxr
TpaHCrpeccHl ycTanoBaen Ha rayGune 225 cm. Huxke saneraior ozepHo-
DOM0THBE OTJOMKENNA MeCTHOrO BOAOEMA, BHILe — JIoNHBE oTaoMenns Bue-
JHHCKOro 3ajuBa,
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LATE GLACIAL AND HOLOCENE DIATOM FLORA IN BOTTOM
SEDIMENTS FROM THE VISTULA FIRTH

by
BOZ2ENA BOGACZEWICZ-ADAMCZAK

ABSTRACT

The paper contains the results of diatom study of one bottom sediment
profile taken from the Vistula Firth (Fig. 1). The palynological analysis
{Mioik — unpublished.) proved in the examined part profile the presence
of sediments representing: Older Dryas, Alleréd, Younger Dryas, Prebo-
real, Boreal and Atlanticum. The results of palinological analysis and C'
dates were put together on the diagram (Fig. 2 and 3).

On the whole 263 taxons of diatoms were determined. The dominating
groups in the examined profile were oligohalobous — indifferent diatoms as
well in the quantitative as qualitative point of view (Fig, 2). The two maxi-
mum points were observed in the development of diatom flora. The first
peak of this development took place in the middle part of Allergd. The
ireshwater benthonic and epiphytic species dominated in the flora, which
contained a lot of species at all (Fig. 3). The second peak, taking place in
{he Atlanticum (after climatic optimum) characterized as well the growth
of the shells of planctonic forms as the growth of the shells of mesohalo-
bous and euhalobous species in the [reshwater diatom [lora (Fig. 3).

The changes in the flora observed in the late glacial were caused main-
ly by the climatic factors, however the development of the flora in the
Holocene sediments was determined first of all by the changes of hydrolo-
gical conditions in the reservoir connected with Litorina transgression of
the Baltic Sea. The contact of the transgression was observed in the pro-
file in the depth of 225 em as a litological change of the sediment and as
a change of the general characler of the diatom flora. Below this layer
there appeared the lake-marsh sediments, upon it the boltom sediments
of the Vistula Firth.

2-3655
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MOPCKOH NJEHCTOWEH NPHBANTHKH

H. 4. JANKA08 n I, . HEZEINEBA, Mocksa

Mopckne naciicronenosste otaomenns B [lpubasruke yeranasnusa-
wrca Bee DOAbLUIEM uneaom uccactosareaeil. Jlas tepputopan JlaTsni-
ekoll CCP, marepuan no koTopoil nOCAYXUA OCHOBOM A HANHCAHHA HAa-
cronulell CTaThH, OHH Bhnepeee suiacacisl B. T, ¥awerom u 8. $. Maiiope
(1964) na noGepembe Banrniickoro mops B ckeammne Gans noc. Koaka
g pHTEpsade rayonn 79,20—109.0 M, rae BekpuBaIOTCA CCPHE AJEBPHTH C
daynoil MOPCKHX MOMIOCKOB # MuKpodaywoil dopamuundep. Beayuas
0J1b MOPCKOIT TpaHcrpeceiit 8 OPMUPOBANHE NACHCTOLCHOBEX OTJOMeHHI

pubaatukn obocnosbipaercs B paborax B. JI. Adanacwesa (1967, 1968).
0 mopckHX OTAOMeHNAX B npefenax Buazemckoi v Kypsemckoit Bo3ssien-
pocteit coobuwaercs B pabore M. JI. daunnaosa, . H. Hepewmesoii,
T. M. Cunpuosoii (1968). Hanwune nenopo-Mopckix BanyHHbLIX OCANKOB B
uenTpasbioil yacty Buasesmckoil Bo3BHineHHOCTH Ha aGCONOTHEIX BRICOTAX
00—110 » npusnaerca B nybankauun I', M. Konwnna, A, C. Cassaurosa,
. H. Henewepoit, B. H. dauaua (1969), koTOpbEe OTHOCAT HX K Mem-
craguanbuwM  ofpazopanusm  swopsmckoro  spemeny. llupokoe passurie
MOPCKHX MiefleToleHOBHY OTa0Mennit yeTanopaeno BA0AL 3anaaHoro nobe-
pesibat Jlatann (Kowwnn, Capsantos, Crodoaun, 1970). Mopckhe mexmo-
penHile W, YacTHUHO, ACA0BO-MOPCKHE BaJAVHHEIC TACHCTOLCHOBBIE OT/AOME-
HAA BWABACHE Ha Tepputopun Dervounn (Paykac, Jluiispana, 1971). Yera-
HOBJAGHHIO MOPCKOMo reHeinca orJoMeHdill B0 MHoroM cnocolcTBYeT
IWHPOKOE NpIMeHeRte MUEPOHAVHHETHYECKIE B MUEPOHAOPHETIMCCKHY Me-
TOAOB HCCJIeLOBAHHS. _

B Hactonuee mpems waKONJAeH JOCTATOMHO TPEACTABHTENBHEH MaTe-
pran, nOaRONAIOWNT BLACAHTE TPH KOMIJEKCAE MOPCKHX M Je/0BO-MOPCKHX
NACHCTOUCHOBEY OTAOMEHNT, HMESOULNY paziaHyibe Ftﬂnﬁrﬂ-rcﬂmﬁpdlﬂ.ﬂﬂrll-
HECKHE YCNOBHSI 3a0Craiia i pasiuyiyio MUKpo(ayHHCTHUCCKYIO XapaKTe-
pHeTHRY (Taba. 1). 5

Nepewtii komnaeke (norpedennbix fo0AHK)

HanGonee rayGokumu o, no-BHANMOMY APEBHHME MOPCKHME mieiicTo-
UCHOBLIMIL OTJ0MKEHUAMIE ABASIOTCH OTJAOMKEHHA, KOTOPHE BCKPHBAOTCA B
fepeyrayGaennux, Hute norpeSennsEx, A0AIHaX BAOAL noGepessa BaarTnii-
CROTO MOPA 3HaUNTENIBHO HILKE er0 COBPeMEeHHOro YPoBHA.

paiione noc. Koaka na xpaiinem cepepo-sanaze Jlatsun noa dayun-
CTHYCCKH OXapakTepH3oBAHHBIMH FOJIOUCHOBLIMH JIHTOPHHOBHMI TCCKaMI
HTO3AHe e AHIKOBLIMI FANRAME X8 PAKTCPHONO WOKONAAHOrO upeTa (nHoria
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JenrounocaopneTeiMi) Ha alcodloTHEX oTMeTKax or —59 mo —96 M zage-
ralT OTADHCHNA, NPCACTABICHHBC TCMHOCEPHIMH CYNECAMH H CYIJINHKaMy
¢ BKAIOMCHHAMH TpaBis, Fadbkil H MeJAKIX BaayHOB, a TaKie TOHKOZepIH-
CTHIMI NbiJesaTHMH Meckami. B ocHoBamim  naefictoucHoBoro paspesa
BCKPBIBAIOTCH FPaBiiiiio-rajlcuitle NOpoin W saayuusic cynecs. Bepostio
B TOHKO3cpHUCTHY neckax, onucanuwx B, T'. Yascrom n §. d. Maiiope
(1964) kag necwanucThll anesBpur, 6wy obnapymenn crooprn Portlandig
arctica Gray, P. arctica var. siligua Reeve, Asfarle montagui Dillw. var.
siriata n 4 pna gopamunudpep, Mopekne aaespuTH OTHECEHb anTopaMi K
pHCC=BIOPCKHM MCHJASIHHKOBEM OTAOMCHHAM, HECMOTPA Ha X0J0407100H-
Buiil cocran Qaynt. [IaBHEM OCHOBAHHEM 15 9TOTO MOCAYHNI PaKT 3ade-
FaHis aAeBPUTOR NOL CePHMH MOPEHONOAOGHBIME BAAYIHLIMIL CYFANHKAMI,
CONOCTABARIOWIMHCA € MOPCHON BIOPMCKOTO OJCACHCHHA (HHTepBad ray-
Gun 71,80—79.20 u). )

B mayucHnbix maMu paspesax AByx ckpaxkun 6ans noc. Koaxa minke
JHTOPHHOBLIX MECKOD H IMOKOAALNBX NO31HEACLTNKORBEY FAHH ¢ JeHTOYHON
CAOHCTOCTLIO 3aJeraeT TONNLA NMOP0J, NPEACTABACHHAS B OIHOM Cayyae
IEAHKOM CEPLIMH HECOPTHPOBAHHEIMH MOPEHONOAOGHHIMH CYFAHHKaMH 1 Cy-
MeCAMIl ¢ BRAIOYEHHAME rpyOoobioMounoro maTtepnana, a B APYroM uepe-
JIOBAHHEM BAJYHHBIX CYTANHKOB, cyneceil M Pasjedsiounx WX ToHKosep-
HHCTBIX NBACBATHIX NecKOB (mureppan rayGun or —59,0 no0 —96,0 m B
oamoll ckpaxune n ovr —67,5 10 —95,0 —  apyroii). Cksamuum pacnao-
Aodkens pagos. Besycaomnweim seaserca Qakt (pauMasbHOro 3ameutenns
B TOPH3IOHTAALIOM HANPABACHHH BaAYHHLIX CYIAHHKOB cYHECAMH ¢ rpyGo-
OGAOMOMHBIM MATEPHANOM H TOHKOZEPHHCTHIMH NMLIACBATEIMH MCCKAMN,

Mukpodayuncriveckoe naydeHne paspelod cKBaXHN NOKA3an0, YTO B
ceymecsx ¢ rpyfoobaoMouHEIM MATEPHANOM COAepaaTcd PAKORHHE (opanmu-
Hudep, KoaHUeCTEO KOTOPHX AocTHraet 24—30 swaemnaapon na 100 r no-
possl. Popamuiieps npeacTasiens ueThpLMA GeHToCHEMI Biiamn: Buc-
cella [rigida (Cushman), Elphidium subclavatum Gudina, Profelphidium
arbiealare (Brady), P. parvawm Gudina u oguny naankTommLy — Globige-
rina quingueloba Natland. B panynueix cyranikax serpeqaiores eIHHHY-
HbEle parkoBHAW ojHoro pnia — Elphidium subclavalum, tawme waxk u B
TOHKO3CPHHCTEIX MOPCKHX NECKAX.

Pesyabrars MHKpoGayHICTHYECKOTO aHaAH3a NOKA3WBAIOT, YTO B yC-
JOBHAX XOJOANOBOAHOTO MOPCKOr®, BEPOATHO CYULECTBEHHO ONPeCHEHHOro,
BOAOEMA (POPMHPOBAJHCE HE TOJALKO NECKH ¢ (PavHOi MOPCKHX MOMMIOCKOB,
HO CYNCCH M CYFIHHEN C BEIIOYCHHAMN TPyHoOGJOMOYHOrO MaTepHana H
smukpodaynoil gopamunndep.

Ha sanaanom noGepemuve Jlatenn s paiione r. Bentennaca ma aGco-
JIOTHRX oTMerkax jo —130, —160 m npocacmupaercs werkas norpeben-
nan poauna (Kowwnn, Caspanros, Caodoanu, 1970). Hukusia yacts pas-
pesa BHIOANAIOWINE ee OTACKeHndl npejcrapiena B OCHOBHOM MOUIHOH
TOJMWIEN CAONCTEIX AACBPHTOR, KOTOPLIC MOACTHAGIOTCH I NepeKpLBAIOTCH
CEPLIMI MOPEHONOAOOHEME  BANYHILIME cyranukaMi. Bepxuuit ropnsout
CYTAMHKOB  CONOCTABAACTCH HA3IBANHLIME ABTOPAMHM € PHCCKoll MopeHoi.
Buwe ero (a0 ray6uiiu nopaaka 40 u or VPOBHA MOpA) 3a/eraiT nosaie-
JACAHHKOBBE 1T TONOUEHOBBIE ocaikn Benrennickoll aaryHe, cooTBETCTRYIO-
uute BaatniickoMy JeamiKoBoMY 03epy, HOALAHEHOMY MOpIO, AHIHAOBOMY
o3epy, o anTopunosoil Tpancrpeccnn (Lusnnopuase, Kaelimenona, Cepranos,
1967).

Caoncrele aaespHThl, C/araioullie B OCHORHOM HHKHIOND YaCTh paspesa
(womnocthio 40 n Gonee MeTpoB), coaepiaT Kommdeke thopamuundgep,
BEmotaownit 9 snaon: Globuling glacialis Cushman et Ozawa, Buecella
frigida, B. hannai arctica Voloshinawa, Cibicides rofundatis Stschedrina,
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nion incertus (Williamson), Elphidium subclavatum, E. granalum

Prolelphidium orbiculare, P. parvum. B ajeBpuTax COAEpPIKHTCA
B OCHOBHOM

jatomosaa ¢uopa (cMm. Tabn. 2), npeictasfeHHas

Taﬂ}::n:u cyGAHTOPATBHEIME BHIAMH (77,3—78,6%). Kpome Toro, Becrpe-

Hapmﬂ HCZ'-IH-DI‘D"-IHE.I'IQHI-IH(‘.‘ HPECHQBUJIHD-EDHDHDHHTQBUILHHE H COMNDHOBATO-

“ﬂfm dopuet (20 1,2%) H NpecHOBOAHBE AHATOMEH (18,4—19,0%).

B

Cribrono
Gudina,

TaGanna 2

Cosepikanne AMATOMOBHX BOLOPOCAER B CAOMCTHX 2JeBpH-
Tax, BWOOAHAMME nepeyrayfacuuyio poanny @ paiosne
r. Bewtcomaca

1 Bkt ARATORGE %%
Mopceue
| Actinepiychus undulaius Ralfs 1.8—24
2 Coscinodiscus marginafus Ehr, 0—1.2
3 Coscinodiscus asteromphalus Ehr. 0—0.6
4 Chaeloceras sp. 59—74
5 Grammatophora arcifea CLL 28,6—304
6 Grammalophora eceanica Grun 1,2=25
7 Melosira sufcata (Ehr.) Kiz. 254—274
8 Hyalodiscus seoticus (Kize.) Grun 1,8—3,6
9 Plagiogramma puichellum Grun 0—1.2
I0 Rhabdonema sp. 1.8—5,9
11 Rhabdonema minigfum Kiz, 0—2,,2
12 Trachyeneis aspera (Ehr.) Cl. '-'f—ﬂ'.2
13 Diploneis didyma (Ehr.) CI. 1,2—2.5
MpecHoBOAHO-CONOHOBATORDANEE W
CONOHOBATONOHBE
14 Cyclotelia kietzingiana Thwait 006
15 G'r_:rmsigrrta affenuatum Rabenh el
|6 Fragilaria pinnata Ehr. 0,0—0,6
17 Stephanodiscus astraca Grun e,
Mpecnonoanme

18 Campylodiscus sp. M.
19 t’.‘ym:eﬂu s :‘!.3—3.3
a0 Epithemia sp. :
21 ﬁf;insfm granulafa (Ehr.) Rall. 9,5—11,7
99 Melosira islandica O. Mall, g.g:l.i
23 Melasira arenaria Moore \ I.E
24 Melosira scabrosa Qsir. 0,0—0,

[MpecHoBoaHbIE AHATOMOBEE HMCIOT NJOXYI0 COXPaHHOCTE, unpemnenuenl;:f
BO  MHOPMX cAyuasx uuamomnﬂﬁmﬂbm j0 poaa, 4TO NO3BOJAAET Npeino
Th BEHOC HX B MOpPCKoil DacceillH pexami.

" Cocrar Muxpmppayﬁu q}ﬂ]}aMHHEIQJEp H anaTtoMoBoH 0pH NOKA3LIBALT,
YTO HaKonJeHHe CHOHCTHX AJEBPHTOR [POHCXOAHAQ B MEJKOBOAHOM Of-
pecHeHHOM mopckoM Gaccefine. Bmecte ¢ TeM, nepexoi CJAOHCTHX MOPCKHX
aneBpHTOB B NOACTH/AIONINE i MepeKpHIBaiollie TEMHOCEPEE BANYHHEE MO:
peronojobHBe CYTAMHKH OCYllecTRAAeTc nocrenento. B sepxuem mpnam;_
Te BAJYHHEX CYFIHHKOB OOHapyXeHa MHKpodayHa ¢npammu¢cp§ Hacy
THBAIOWIAN TAKKE KAK H B HHEJAeMaulHx MOPCKHX aneBpHTax g ntmﬁia.
HO YeTBipe W3 HHX HE OTMEYCHH B &NeBPHTAX: Ml‘hm’me!!a cf. subro uﬁr.f
(Montaqu), Quingueloculina borea Gudina, Cribrononion obscurus Gu
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dina, Elphidium ebesum Gudina. ot daxr gedaer ManoBepoATHHIM npej-
nosoMeHne o NepeoTaoKeHHl MuKpodayisl B BaNYHHHE CYIIHHKH JeHH-
KOM H3 HIGKCACKAUHX MOPCKHX aieBpHTOB, Tem Godee, uTO coaepmaHic
pakoBuH B cyrannkax 15—25 skaemnaspor g oGpasie, T0rna KaK B aJesp-
tax obuuno 1—2 sxseMninpa ¥ AL H3apeaka poctHraer 18—70 akzenMiana-
pop. ClefoBaTe]sHo, NPH JONYUEHIH NepeoTa0MKelHs opamunnhep aeq-
HHKOM CJCAYCT MPH3HATH OGOralleHHe HMH BadyHHEIX cyranukos. Gopamu-
HHpEpH COAEPMATCA TaK#e B caoe CYTIHHKOE ¢ rpyBoolaoMounmm
MATEPHANIOM, 3A7CTAIOWNM HHMKE aJ0EBPHTOB: elninunbe pakosins Milioli-
nella cf. subrotunda n Cibicides rotundatus.

[NokasaTeasHum ABAAeTCH pacnpejie/ieHHe Mo paspesy #ABHO fepeoTao-
HeHHBX dopamuundep H AHATOMOBHX BOJOPOC/eil HEOFEH-NANCOFEHOBOrO
soapacra. HanGonce oforauienst nepeoraonenuoil MukpodayHoil B MHKPO-
(Iopoit cnoneTie MOpeKie anesputel. Konnyeerso nepeoriomennux opa-
Mubnpep 8 olpasie pocturaer 31—40 IKICMNIAPOB, KOAHYECTBO [POJAOB
pasio 9. B 1o e Bpems, B BaayHHEX cyrannkay, NEPeKpHBAKILKY aJACBpH-
Thl, NPHCYTCTHYIOT TOALKO €AHHHYHEIE PAaKOBHHE OIHOrO JAOIIEeACTOLCHOBOMD
pona dopamuHupep, a B NOACTHARIOWNY — ABYX POAOE, KOJHUECTBO pako-
BHH B oOpasue ne Gonee 6 sxaemnngpos. Anajtorunasn KapTHHA Xapakrep-
Ha AAA pacnpeieJcins nepeoTAOKeHHMX anatomeil. Fx cofepmanne B Mop-
CKHX adesputax cocrapafer 2,4—3,1% oT cyMMEl Bcex AHATOMOBHLX, TOra
HdK B HIMKHEM FOPH3OHTE BaJYHHLIX CYIJIHHKOB NPHCYTCTBYIOT JHIUL C/1H-
HHYHLIE CTBOPKH NaJeOreH-HEOreHOBHIX BHJOB, 4 B BepPXHEM TOPHIOHTE Cy-
FAHHKOB OHH MOJIHOCTLIO OTCYTCTBYIOT.

Kapruna pacnpegeneiius nepeoTHoKeHHbBX JLONACHCTONCHOBHX ipopa-
MHHH(EP 0 IHATOMOBLIX NPAMO NPOTHRONOJIOMKHA Toil, KOTOpas foaxua Gul-
Aa GHTh B cAyyae, eCAH BAaJYHHBIC CYTANHKH HMEIOT KOHTHHEHTAALHOE Jej-
HHKEOBOE nponcxoxienne. Torna nanbospiuee cogepHanne nepeoTIOReHHBIX
NaJAeoreH-HeOreHOBHIX (GOPM CACI0BANO OXHAATL B BAAVHHEIX OTAOMKCHHAX,
HAPALY € <€NepeoTNOKCeHHBMH» naeiicrouerosumu Qopamunndepamu. On-
HAKO Hanboablee KOMHYECTBO NEPeoTI0MeHHoN fonaelicToueHonoi MHKEPO-
(haynul n MHKPOGAOPL! CBOMCTREHNO HMEHHO MODCKHM aJeBpHTaM.

[laneontonornyecknii Matepuan ns oTAOKEHHN, BEIMOJHAIOULIX nepe-
yrayGaennyo aoauny 8 pafione r. Bentenuiaca, nokassBaer, 410 Kak cion-
CTHIC @MEBPHTH, TAK M CBA3AHHLIC C HHMH MOCTCNCHHHIMH NepexofaMu pa-
AYHHEIC MOPEHONONOGHBIC CYTINHKN (OPMIPOBAINCH B MOPCKHX YCAOBHSX.
Hakonjenne cyrauHKoB nponcxoanao #a GOJbLINY rayGuHax M NpH aKTHB-
HOM BANAHHH Ha ApOLCCC MOPCKOro OCAAKOHAKONJAECHHS JefioBoro dakropa,
KOTOPHIl 0GYCAOBJIHBAN NOCTYNACHNE B JAOHHHE 0cajfki rpyGoolaoMoTHOro
MaTepHasa. CHOHCTHE AJCBPHTH HAKAMAHBAANCHL B MEJAKOBOAMOM 3aJHEE
scryapuoro tHna. Herounmmkm teppurensoro marepmana, caymusmero oc-
HOBOH (OPMHPOBAHHA MOPCKHX OCAJAKOB, pacnosaraiuch K 10Ty W 10ro-3a-
naly or sanaamoro noGepemss Jlareun, rie paammpannce HMeouiEe 10-
CTATOMHO WIHPOKOE PacmpOCTPAHEHHE NMaNeOreHOBbHIE W HEOreHOBHE NOPOJIH.
Hanpasaenne saoan6Geperosoro notoka nanocos GHJO, KAK 1 B HACTOSILEE
Bpems (Yawer, Maiiope, 1964), cepepo-poctonnoe. Eerectsenno, uto B nan-
Goabuieft cTemeni 3a cuer GEPeronoro NOTOKA HAHOCOB thopMipoBaTHCh
MCAKOBOANHBE, NPHOPEHHEE OCANKH, NOITOMY B HHX NPHCYTCTBYET MaKCH-
M3JALHOE KOANMECTRO NEPCOTIOMKeHHON naneored-HeorenHoil MHKpodayns u
MuKpotpaope. Boaee rayGoKOBOANBE CYIIMHICTHE OCAAKN B 3HAYHTCALHON
cTenenn 06pasoBadbl 3a CHET OCCRANHA BIBCUICHHOrO MATepHaJa, NO3ITOMY
KOJHYECTRO NEPEOTIOMKEHHBIX, AONACHCTOUCHOBHY (OPM B HHX CYUleCTBeH-
HO HHHEeE,

B oraeaswwix caywasx (#a noGepemse Pusmckoro saansa, Hanpumep)
ARHUWE JPEBHHX NepeyrayGAeHHHWX A0ANH onyckaered Ha rayGumy 282 M
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JiKe COBPEMEHHOrO YpomHA Mopd. B BEIIOAHEHHH THX JOJAHH yvacTByeT
cJ0MHO I'IU'CTPOEH}II:II'I HOMILIERE OCAJIKOB, B ROTOPHX no4yTH no ﬂCﬂH}’ PHE-
pesy (UKCHPYIOTCH CAHHHUHLIC PAKOBHHH (popamunuep, ropopaliHe o na-
KOMJACHHN OCAJKOB B YCJAOBHAX MCJAKOBOAHOIO, CHALHO OnpecHeHHoro Gac-
ceflHa ICTYAPHOre THNA. ;
n]':lﬁfiiIﬂlIi!E MOpPCKOro reHcifca ropHzcHToR BaAYHHBLIX Mﬂpﬂllﬂ“ﬂ.ﬂﬂ "
pEix oTAcIKeHu{i paever 3a colfoil H3MEeHEHNe KPHTepHeB B OUCHKe BO3pacTa
it eTpaTHrpaditeckoro NoJOKeHHA 0CANKOB, BHNOANAONNX nepeyraybaen-
yue Aoanusl. [lo yeaopuas 3ajeranua oTACKEHHA nepeyraySaeHHsIX .m.uug
garsniickoro nobepembs GAHIKH MOPCKHM OCAJIKAM, BCKPHTHM CKBAMHNO
ya cesepHoM noGepemue Derounn B yerse p. Basua {Pa}rlcac,_ Jluiiepauna,
1971). Mopckue THHLE € NPOCAOHMN OPraHiki B paspese 3TOH CKBAXKHHD
NOACTHAAIOTCA W MEPCeKPHBAIOTCH BAAYHHEMH CYrAHHKaMH B HHTEpBane
ravGun or 13 go G9 m wike ypoBHA mopa. Mopckne riauHE B NOACTHAAD-
e HE BaAVHHRIE CYIAHHEN RepeyrayGJaeHHbX J0JHH DCTOHHH COJePIKAT
SHAYHTEALHO Gojve GOraThe B KOANYECTBEHHOM OTHOWIEHHH KOMIJEKCH do-
paMundep No CPaBHEHHIO ¢ MepeyrayOacHHBIMH JOAHHAMH noGepesnn
Jatenn. B MOpPCEHX TeMHOCepHX fMIHHAX € NPOCAOSMH OPraHHYecKoro pe-
UlecTBa, BCKPHTHY CKBAMHHON B yethe p. BASHH, KOAHYCCTBO PAKOBHH B
ofipasue pocruraer 3402—G185 skzemnanpon. qunlfc're C TeM, M0 BHADBOMY
cOCTABY KOMILICKCH CXOLHEI € KOMIJIeKeaMu JaTBHACKOro nobepexnd. fAapo
koMmnaexea cocrapamior Elphidium subclavatum, Protelphidium arbn‘:ufaﬂz'.
P. parvum, Buccella [rigida, B. hannai arctica, B. inusitata, Pninaella
pulchella, Cibicides rotundafus. Ecan B oTaomennsx nepeyrayGaeHHEX 10-
aun JlatBun HacuumrtHpaerca 14 puaos dopasmunndgep, TO B OTJAQMKEHHAX,
RCKPHTHX cKBamuHOl Ha noGepembe Deronwnn — 19, npuuem ﬁni.trtbmlmc'rnﬂ
pros obmme (esm. taba. 1). B ofonx caywaax npeobnajaolied ABJIACTCHA
sALGHAHHACEAS TPYANA, B MOPCKHX OTJOMEHHAX ICTOHHH BHICOKO COJCP-
FKILeT.
maHIkiﬂg:é};[hinﬂTJ!DmcHlfﬂ TICPC}'F-’I}'(L‘IEH}IHK ,ELOJII’[H“ Ha HDEEI}EH{IJC SeroHnl
cojtepaar GoraTwil KoMmaexke Mopcroll .I:ll::raﬂ'l:g::aﬂml thaoput. Bo duope roc-
0T MOpCKHEe cyGAHTOpa/IbHEE /1A . i
mﬂc;'??lﬁ:tmuep— Gra}:;:mumgham Melosira sulcata (Ehr.), K'L!tz. Rhab-
donema arcuatum (Lyngb) Kiz., Aclinoplychus wundulatus (Bail.)
Ralfs, Diploneis, Hyalodiscus scoticus (Ktz.) Grun. [Toctoanno Berpeua-
joTcsl  HEPHTHYCCKHe 1uaTOMOBHe, ocobenio Chaefoceros. Oxeannueckue
BHALL PEAKH 1 B OCHOBHOM HaGJI0AaloTCs B O0AOMKaX JOBOJLHO KpymHBIX
Coscinodiscus. Kaxk npusmech Bo dJope BCTpeyanTes ﬂr,'!.e.'umg‘e P::If-r?up_}m
NPECHOBOAHBX (3 CONOHOBRATOBOJHBEIX) JAHATOMOBHX BOfOpocaeu: Melosira
sronulata (Ehr) Ralfs, Stephanodiscus astraca (Ehr.) Grun.

Cocrap anatoMoBofl uiops M MUKpOdayHsl thopamunindep nossoaner
VTBEPHAAATH, UTO HAKONACHHE OTJAOMCHHIL nepeyrayGaeHHEX JOAHH Scn;—
HItH MPONCXOANAO B YCJOBHAX AOCTATOUHO rayObOKOr0 MOPCKOrO BOLOEMA,
nMepwero GAHIKYIO K HOPMAJBHOH COAEHOCTH BOA, 7. 2. WHDOKO CBA3AH-

CAHOM.
mméa?:un NoAMEpPKHYTE, UTO B HHMKHEM CA0€ BaJyHHHIX CYrAHHKOB, 3aJe-
ralomnx Ha KeMOpHACKNX necyannxax wa rayGune ot 55 jno 69 I}M HHHE
VPOBHA MOp#, cojllepiKanine pakosud qopamuundgep aocraract 295, a_lcseml;
hﬂnpnn wa 100 r. nopoaw. Takoe oborauleHHe NOpPoOJH mmpuqm}nm: np
NEPEOTAOMKEN NN ee ACAHHKOM TPYIAHO NPeicTaBuTh. Kpome Toro, Banyunue
CYrAMHKN ¢ GOraTHM KOMIJCKCOM MHKpodayHel NMOACTHAAlT, @ He nep:&;
KPHBAIOT MOpPCKHE T/Hib, a BHIOBOH COCTAB MUKpOGhayHbl B TeX H ﬂpyrsx
npakTHueckn nientHunil. Gopamunndeps NPHCYTCTBYIOT H B tyrnéﬂma )
MepekpHBAOILIG TAHNGE, HO KOJAHYECTBO HX HEBCJNKO, B OAHOM obpa3sue
conepmutes ne Gomee 5—9 IKICMNAAPOB, KOMNJEKC HaCHHTHBACT BCETO
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5 pujo. Ecau panyuunle cyrAnukn nepeyray0aennbix AOJAHH HMEIOT KOH-
THHEHTAALHOE JCIHHKOBOC NPONCXOMACHIC CACA0BAND OMHAATHL, YTO 000-
rawens nepeoTacaetnol Mukpodaynoil OyiyT nepeskpuBanline MOpcKHe
OCAlKH FOPH3OHTH, 4 He nojctuiapimme ux, Hutepecuo ormernts, 410 B
OCHOBANNN MOPCKON CoUTHL cxepymxeie na cepepe Jlamnn na KoHTakre c
KOPCHHEIMH MOPOAaMIl OTMEUAOTCA BAJAYHHBIE FAHH Mowmuoctoio 20 M ¢
Mecyano-rafednbMil  APOCAOAMIE, COdepiKanie PakoBHHL APKTHUECKNX N
cyGapkTiueckix suios montiockos Pertlandia arctica Gray, Macoma cal-
carea (Gmelin), Hialella arclica L., (Cepebpanwii, 1967). FayGuna sane-
rawna rami apessiwact 100 a.

[To coctapy KOMOJAEKCOB (opamiuHudep MOpCKHe OTNOMHEH!A, BCKPH-
THe cKBamunOil B ycrbe p. BasHa, GAH3KH rAnHaM, BCKPLTHM CKBaMHHOI
Ha p. Mre B CTPAaTOTHIHYCCKOM Paspesc MOPCKHX MIHMHCKHX OT/AOMEHMHH
(3namenckan, 1959). Komnacke dopamunmde) Mrugckus oTA0Kenui, na-
cuntrBalomuil 17 BHAOR, TAKKe NPERMVILCCTECHHO COCTONT H3 3AbdHANNIO-
poil rpynms (8 ocnosnom Elphidium subelavatum, Profelphidivm parovum).
oykuean (Huccella hannai arciica, B. [rigida, B. inusilala), ¥ KoTOphIM
B 3AMETHHY KOAWHCCTBAX Npmaeuinsalotes suanomnas. Obmee coaepmxa-
HEE pakonuy B ofpasie 21ech HECKOILKO MeHbuice, ueM B paspese Ha
p. Basue, no aocratouno sucokoe (10 1030 sxaempaspos B oGpasue).

Mo coctaBy thaynn MoATIOCKOB, 3akmodcioll B asespurax (Meako-
aepHICTHX meckax) wa raydune 79,2—109,0 m Gans noc. Koaka (¥awcrt,
Maiiope, 1964), stopekie oTA0HeHNA nepeyrayGacHRBY JI0NHH JaTBHICKO-
ro noGepexsst BPAA JH MOTYT CONOCTABANTLCA ¢ 3eMckoll Tpancrpeccredl
3anamuoii Espont, 148 oTaomennii kotopoil xapaktepunt Goratuie Gopeads-
HO-AY3HTAHCKHEe KOoMMAckeH smosmiockon. OTaiden coctas MOMMIOCKOB W B
pazpese na p. Mre, rae nomusmo Porflandia arelica npucyTeTBYIOT paKOBH-
uw Tellina calcarea, Myltilus edulis L., Littorina liftorea, Cardium edule.
Boaee Ganaka ona dayvue ¢ Portlandia (Yoldia) arclica Gray nz HHXKHHX
FOPHIOHTOR TOALIITEHCKON Tpaucrpeccun.

Borathie koMmnaexcs mukpodayun B poctounux pajionax IMpnbantuku
i ofeAneHne U B 3aMaIiNoM HANPABJICHIN, BO3MOHNO, CBAZAHE C NMPOHHK-
HoBeHneM B Dacceiin BaaTHem wa JAanpoy 3Tane reoJorivcckore passiTis
soa Moaspnoro Gaccefina. Toraa conoctapachiie ¢ pa3spezasn nobepemns
CenepHoro Mopst Bpsi au asaserca npasomounnim. Bonpoc stor Tpebyer
AaasHeiimero nayvenns n cbopa martepnana no crpociMio W NajJeoHTONOrH-
yeckoil XapakTepHCTHRE OTIMKeHHll, BHNOAHAOWHY norpefennsle A0AHHL
Ha peeM noGepexne [pubanrurn.

Bropoii komnnexc (monopazpeasuntii). Huoe reonoro-reomopdonoruye-
ckoe W CcTpaTHrpaiuecKoe NOAOMKCHIE 3aHIMAaOT MOPCKHe OTA0MKEHHA,
pasBiTHE B NpeleaaX BOIBLILCHHLX BOAODAILELN0B HA A0COMOTHHIX BHICO-
Tax ao 90, 100 m, Pakosuns Portlandia arelica 1aBio USBECTHR N3 BOJO-
pasACABHIY BAAYHHLIX MOPO, HO BCe OHI CHHTAINCE H B HACTORILCE BpEMs
cypTalorcs GOABUITHCTBOM HCCAC/OBATCARE MEPeOTAOKCHILIME BIOPMCKHM
JCARNKOM N3 MCHICANHKOBEX Mopcknx oraomennii (Dreimaris, 1970).
B 3Tofi CBASH 0CTACTCA HENOHATHHM, NOUEMY JeiliK «BHONpats 13 GoraTex
payHOil mMrHncKnx oTaomennii pakopunw Porflandia arclica, n6o_Toabko
OHNl H3BECTHH M3 BOAOpa3leNbHbX Banykocoiepmauux nopoa [lpnbaa-
THEI.

HanGosee JoctoBepHbe JaHHEC O MOPCKOM TEHEIHCE NOAYueHbl LR
TOAMMH TCMHO-CEPBIX BANYHHLIX CYMJIHHIKOR, OTHOCHMBIX, KaK OpaBuio, K
MOpeHE PHCCKOro OJeicHelHA B ABYX paspesax ua Tepputopun Jlateum,
KOTOPHE MOAHO cHNTATL onopusyu. [leppeil N3 HUX pacnonomen Ha 3a-
nagsoM ckaone BuaseMcroil BosBucHHOCTH B cpeiadenm Tewennn p. Orpe
Gana pnajgenua 8 wee p. Jnuyme (pnc. 1). 3ror paspes nojipoGHO onHCaH
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p padore I, M. Konwmuna, A, C. Capsanrosa, I'. H. Henewesoii, B. §I. dana-
wa (1969). 3iech MOL MPHNOBEPXHOCTHHMH KPACHO-GYPLIME BATYHUBIMH CY-
FaHHKANMI MOILHOCTBIO OKOAO0 3 M, OTHOCHMBIMI K MOpEHE BIOPMCKOTO oefie-
jeilist, 33JCraloT TeMiocepte, caalo COPTHPOBANHEE MOPEHONOAOOHNE Ba-
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JAVHHBIE CYRANNKN B TeMHBE NIHHE ¢ FPABHEM H rajbRofl, yepeiyiomnecs B
padpese ¢ MEATHMH MEAKO- H CPeAHCISPHUCTEIMHE NeCKAMH ¢ jdedopMupo-
BAHNON caoncTocThio, PasyMeps Baavion B TEMHO CepbiX CYTIHMHKAX He npe-
nmaet 0,5—0,6 M B nonepeunnke, B paapeae mabawoaaeren daunaasunii
BRANMONCPEXOA CYFANNKOR I TANH B NCCKH B rOPH3ONTAILHOM HanpasJie-
Hint,  O6mas MOUHOCTE  NecHMaHo-CYIINHHCTO-FAHHICTOR  navykn  nopoj
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5 enpos. Ecan saaynuble CYrAuHKH NepeyrayOAcHHBIX JIOJHH HMEIOT KOH-
THHEHTAALHOE JEJHHKOBOE NPOHCXOMICHNE CACL0BAN0 OMH/AATE, 4TO 060-
rafensl nepeoTAoKenHol MEKpoaynoil GyayT nepekpuBaioiiie MOpCcKue
OCaAKH TOPH3IOHTH, @ He nojacruiawwne ux. HurepecHo ormernts, 4T0 B
OCHOBaHHH !ﬁ[D[J[:Hﬂﬁ CBHTH CHCpyMXele Ha cesBcpe Jlanun Ha KOHTaKTe ¢
KOPEHHHMH TOPOAaMH OTMENAIOTCS BAAYHHBIE IHHB MoulocThio 20 m ¢
MecuaHo-raledHsiMi  NPOCACAMH, colepAanie PAKOBHHL APKTHYMECKHX #
eyGapkTiuecknx Biaos mommockon Portlandia arclica Gray, Macoma cal-
carea (Gmelin), Hialella arclica L., (CepeGpanuii, 1967). IayGuna sane-
ranus rang npessimaer 100 m.

Mo cocrasy KommiekcoB (opamiuuudep MOpPCKHE OTJIOMKEHHA, BCKPH-
Thie CKBAXIHON B yerhe p. Basna, GAH3KH rAnHaM, BCKPHTHM CKBAAHHON
Ha p. Mre B CTPATOTHNNYECKOM paspese MOPCKHX MIHHCKHX OT/OKCHHI
(3namenckan, 1959). Komnaeke qopamunndep MruHCKHX OTJAOMEHHH, Ha-
cunTHBaouii 17 BHAOB, TAKKe NPEHMYVILECTECHHO COCTONT H3 3AbGHANHI0-
goit rpynnu (8 ociosnom Elphidium subclavatum, Prolelphidium parvum),
6ykuean (Buccella hannai arclica, B. [rigida, B. inusifata), X KOTOPEIM
B 3AMCTHHIX KOJWYECTBAX TMpHMemnnaloTes Mmpanoanis. Obuee copepixa-
HHe pakomRmH B ofpasie 2jech HECKONLKO MeHLUIee, 4eM B paspese Ha
p. Basne, o focratouno suicokoe (no 1030 sxsemnasapon B ofipasue).

Mo cocrasy dayHn MOAJKICKOR, sakgodcHnofl B aacspuTax (Meako-
SEPHHCTHIX meckax) Ha rayGuue 79,2—109.0 m 6ans noc. Koaka (¥awer,
Maitope, 1964), Mopckie OTJOMCHNA NepeyrayGACHHBIX J0AHH JaTBHICKO-
ro noGepembsi B JH MOTYT CONOCTABJAATECA € 3eMCKON Tpancrpeccued
3anaauoii Erponn, 1an oraomennii koTopoil xapaktepiint GoraThle 6opeah-
HO-JYIHTAHCKNE KOMIVICKCH Moamockos. OTanded cOCTAB MOJUTIOCKOB H B
paspese na p. Mre, rae nomumo Porflandia arclica npucyTCTBYIOT paKoBi-
uW Tellina calcarea, Mytilus edulis L., Littorina litlorea, Cardium edule.
Boaee Ganaka ona dayne ¢ Portlandia (Yoldia) arclica Gray n3 HIDKHHX
rOpPH3OHTOB rOALINTEHHCKON TPaHCFPECCHH.

BoraThe KoMIAckcs MukpodayHu B socroudslX pafionax TTpnGaatuku
# ofefHCHHE HX B 3aMajHoM HANPaBACHNN, BO3MOMKHO, CBA3AHKM € NPOHHK-
HoBeHHeM B Gacceiin BanTukn wa janHoM 3Tane reoJOrHYECKOro PasBHTHA
poa, [loaspuoro Gacceiina. Toraa conoctanienne ¢ paipesasit nobepexsb
CesepHoro MoOps BpfiA Ju aBaseTcsi npasomounsm. Bonpoc sror Tpebyer
AansHeiiwero waydenns u cfopa MaTepiana no CTPOCHHIO H MaJACOHTOAOTH-
HECKOll XapakTepHCTHRE OTJ0MeHHll, BHIMNOIHAIOUINY norpebennse A0JHHE
Ha scem noGepesbe [TpnbaaTHK.

Bropoii komnnexe (solopaznensnuit). Huoe renJoro-reoMopfonoriye-
ckoe I cTpaTHrpadEuecKoe MOAOMEHHe 3aHiMalnT MOpPCKHEe OTOMEHHH,
pasBiTHEe B NPEeAaX BOIBHIICHHLX BOAOPA3Aencs Ha AGCOMOTHHX BHCO-
Tax oo 90, 100 m. Pakosuun Porflandia arclica naBHo H3BeCTHW H3 BOJO-
pasfaenbHbX BaJYHHEIX NOPO/L, HO BCE OHH CHHTAJNCH H B HACTOAILEE BPEMA
CUNTAIOTCH OOMBLIHHCTROM HCCACAOBATe el NepeOTI0KCHHBLIMI BIOPMCKEM
NEAHHKOM H3 MEATCANHKOBHX Mopeknx oraomennii (Dreimaris, 1970).
B 3T0fi CBA3N OCTACTCH HENOHATHEIM, MOYEMY JeAHHK «BEOnpass n3 Gorarsx
drayHoil MrHHCKHX OTJOMCHHI PaKOBHHBL Porflandia arctica, n60 TOABKO
OHH H3NECTHH M3 BOAOPa3NeJbHEX BajyHocoiepsauiux mnopox [lpnbar-
THKIL.

HanGoaee AocToBepHBE AaHHBE O MOPCKOM reHE3sHCe MOJAyHeHb A
TOMMMH TEMHO-CEPLIX BAJYHHEIX CYIIHHKOB, OTHOCHMBIX, Kak mnpaBmio, K
MOpEHE PHCCKOTO ONCACHCHHS B JIBYX paspesax Ha teppurtopun Jlateui,
KoTOpHe MOMHO cuntath onopusivu. Tlepewit u3 nux pacnonoxen ua sa-
naznosm ckaone Bujasemckoil BoaswuienHocTH B cpeinem tewennn p. Orpe
Gaua mnajenust B Hee p. Jlnuyne (pue. 1), 37or paspes noapoGuo onncad
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s pagore T H. Konunna, A. C. Cassanrosa, I'. H. Hepewesoii, B. §1. Hana-
ga (1969). 3jech Mol TPHNOBEPXHOCTHLIMH KpacHo-OVpLIME BAAYHULIMH CY-
rAHHEAMH MOLLHOCTHIO OKOAO 3 M, OTHOCHMBLIMH K MODEHE BIODMCKOINO OJejfle-
HEHHA, faferalorT TeMHOCEDBIC, caalbo COPTHPOBAHHEE r..mpeuuun;mﬁuue Ba-
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AYHHBIE CYPAHHKN 0 TEMHBIE FAHHB © FPaBHeM W ranbkoil, Yepeayiouliecs B
PA3pese ¢ KeATHMH MEIKO- H CPEHEICPHHCTHIMH necKamu ¢ aedoprupo-
Balloil caoncroetsio. Pasmepsl BANYHOB B TEMHO CepHIX CYTAHHKAX He npe-
Bhlaor 0,5—0,6 m 8 nonepeunnke. B paspese wabaonaercs (paunanbusil
BIanMonepexoa cyriMHKOB I FANH B NECKH B FOPHIOHTAALHOM Hanpagie-
Hin.  O6mas MOMHOCTE NECHAHO-CYTIHHHCTO-IIHHHCTOR  NaukH  nopoa
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5—7 m. NMoacrunawTea olH rpyGuM, NECYAHNCTHM CYFAHHKOM MeJTOBAaTO-
KOPHUHEBOTO LBETa € TaJbKOM, yXoAfuuM nog ypea poaw p, Orpe. Abco-
MoTHAH BeeoTa Gposxn obuamenns 110 m,

B temHoceplX BaJYHHBIX CYTJHHKAX H ranHax oGHApPYHMBAIOTCA pa-
wosnuu Portlandia arclica, yenorua aaneranna KoTopux, Ge3ycloBHO, CBH-
JETEALCTBYIOT O 3axoponennd gayns in situ®. IMpncyrereyior pakosnnu c
COMKHYTHIMII CTBOPKAMH, NOKPWTEIMH IMHACPMHCOM, XaPAaKTEPHO HaJHYMe
COeAMHEHHBX B 38MKE, HO PACKPHITHIX H 3aN0JHCHULIX TPYHTOM PaKOBHH,
BOALUINHCTEO PAKOBHH € COMKHYTHIMH CTBOPKaMH JABJEHHE H paccHNaloT-
st NpH HIBNCUCHHH H3 FPYHTA, UTO FOBOPHT O 3aXOPOHCHHH (ayHHCTHYCCKHX
OCTATKOB B PHIXJOM, cA200 yNAOTHEHHOM ocajke, KOTOpPLIl B nocjaeayioulem
HCNLITHIBAA jHareinernyeckoe ynaorienne, B otaeabHBX onecyanenHEIX JIHH-
aouKax # HeGOMBIINE AHHIOBHAHEYX NPOCAOAX OTMEYEHH CKONJEHHA paKo-
piy tHna «Ganok». Bee wabaiofeHua HAL YCNOBHAMH 3ajeralina dayib
ONpoBePraloT APeinoaoHeHie O ce NePeoTACKeHIN ASAHIKOM, KaK O 3TO
HI MPOTHBOPEYHAD CAOKHBIIHMCA NPEACTABICHHAM O Fe0JOTHYECKOM CTpDe-
HIH NAeHCTOUCHOBEIX oTA0Menndt [TpubaaTun,

B TemuoCepeIX paayHHLIX CYFAHHKAX W [JAHHAX € rajnKoil W rpasHeM
npucyTeTByer mukpodayvua dopamuungep, KoanuecTeensoe cojepiKanue
pakoBHH AoctHraer B randax 602—998 sksemnaspoe Ha oGpaseu. Takoe
ofioramenne NeAHHKOM MOPEHHBIX OTJOMKennii MukpodayHoll He npeacrap-
aAsercs posmoneiM. Komnnexe dopamunndep wnacuutwisaer 18 sugos:
Quingueloculina borea, Miliolinella cf. subrotunda, Buccella frigida, B.
hannai arctica, B. inusifata Andersen, Pninaella pulchella, Cribrononion
incertus, C. obscurus, Elphidium subclavatum, E. obesum, E. boreale Nuz-
dina, E. sp., Profelphidium orbiculare, P. asterotuberculatum (Voorthy-
sen}, P. parvum, P. lenficulare Gudina, Nodasaria sp.

flapo womnaekca coCTaBAKIOT 3ALGHAHIE, B 3AMCTHHX KOJHYeCTBAX
npucytereyior Gykuenas. [Nomumo dopamunndep, oGHapyxeHn Asa BHja
mopeknx ocrpakon: Haplocytheridea miilleroidea Swain n. sp., Cylherideis
luberculafa Earﬁ (onpesenenne E. B. [locrrukosoil). 3tn Buan octpaxon
HE BCTPEUCHE! HH B OZHOM N3 FOPH3OHTOR MOPCKHX MACHCTONCHOBHX OTJIO-
meunit [TpuGanturn, OreyTeTByYIOT onl B ravHax ¢ Goratoit mukpodaynoi
Ha cepepe Jcronun i #a p. Mre. Taknm obpaszowm, euie pas ANUAETes OCHO-
BAHHIl NpeAnonoKeHne 0 NepeorTioXKeHnH Mukpodayis aeaunkom. Popa-
MHHNGDEps H OCTPAKOAK HMEIOT XOPOUYIO COXPAHHOCTE B 06pa3yIT IKOJO-
FHYCCKH QAHOPOAHBT KOMOJACKS, XAPAKTEPHBI AJA HerayOGOoKHX XOJI04HO-
BOAHLIX Mopeil. I'pyfsie KeaTOBATO-KOPHMHEBLIC CYFAHHKH, NOJACTHAAIOILNE
MayKky MOPCKHX oTaomennii, Mukpodayns ne cosepxar. B npunosepxuocr-
HBIX KPacHO-GYpPHIX BAJYHHBIX CYTAHNKaX OTMCHAIOTCH CAMHHYHBIE PAKOBH-
HBl hopasunmdep.

Hanoxennsie MaTepHansl CBHAETENLCTBYIOT O TOM, 9TO HaKONJEHHE
BOAOPA3AC/ALHLIX BAJAYHHBIX TeMHOCEPHX CYTAHHKOB ¢ pakoBHHamu Porf-
landia arcfice na sanane BupseMmckoll BO3BRIICHHOCTH NMPOHCXOANIO B Je-
LOBHTOM MopckoM Dacceiine.

Bropoii onopubiii paspes pofOpasAeAbHEY MOPCKHX NAEHCTOUEHOBHIX
oTaoxennii (puc. 2) pacnosoxen Ha lore Kypsemckofl BO3BHIUEHHOCTH B
Gacceiine p. Jletnxa (acswil npurox p. Beuta). Jlerwmckuit paspes apas-
eTci HanGogee NOANBIM paspesoM NAeficTOUCHOBHX OTAOMKEeHHTT Ha TeppH-
topunt Jlareuiickoii CCP, <nostoMy fanHHe 0 ero CTPOCHHH 3aHHMAIOT
FJABHOE MECTO B CYLICCTBYIOULAX MECTHLIX cTpaTHrpaduueckuy cxeMax i
nocrpoetnsaxs (Copuuruc, Komuuy, Cansanton, 1964, evp. 223).

B uspectHom oOmamennn ma npasom Gepery p, Jletnxa Gau3 xyropa
Bauparape (paspes Ne |, pue. 2) mekpmpaloten ¢ alcomioTHON BHICOTH
85 M NPHNOBEPXHOCTHHIC KPacHO-GYPbie BaJAYHHBE CYFAHHKH MOWHOCTLIO
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3—4 M, oTHOCHMEIE BCEMH HCCJAEIOBATEIAMH K MOpene pajgaiicKoro (Biopy-
CKoro) osesexennsn. Hike 3ajqeraior TemHOCepsle, ciafio cOpPTHPOBaHIL
CYIVIHHKH € YACTEMH BEJIOUEHHAMN TPABUA, TaAbKH H PeAKHMH, B OCHOB.
HOM MEJIKHMH, BadynaMmu, 3T cyrAHHKH PaCCMATPHBAIOTCH OAHHMH HCCie.
AOBaTEANMH KaK MOPEHHbe OTJOKeHNS MOcKonekoro (Cnpuurne, [eprone,
1960; Cnpunruc, Konwnw, Caspantos, 1964), apyrumu — pucekoro onese.
werns ([anwaanc, Lanwaua, Cassanros, Creane, 1964). [Mogernaaores oHK
CCPOBATO-KOPHUHEBLIMIL, B BEPXHEHl HaCTH CHALHO BMBETPEABIMH I OKPAlIe)-
HLIMH B SAPKHIT KHPOHYHO-KPACHBLL UBET, rpyOLIMII MeCYanHCTHMH CYIANI-
KaMH.

Heckoavko wike no revenno p. Jlernmxa 6ana xytopa Jlaykraan (pas.
pes Ne 2, puc. 2) TEMHOCEpHE BaAYHHBE CYIAHHKH BHH3 N0 paspesy nocre-
NEeHHO NEPEXOAAT B KOPHUHEBATO-CEPBIE MIHL € AHH30YKAMH AAJ0XTOHHOM
Topipa. B paspese naGawiaercs depelonanie GoJee CBOTABY CEPOBATO-Ko-
prutiessx 0 Gogee TEMHLX KOPHYHEBATO-CEpLIX npocioes. Ha ocnopauny
CNOPORO-TLIALUEBEIX COEKTPOB CYTANNKH € NPOCAOSMH 4.110XTOHHOrO TOpa
OTHOCATCA K OTAOMEHHAM MHHICNL-DHCCKOrD (AHXBHHCKOrO) ropH3OHTA {da-
nuaanc, Manana, Creane, 1964).

Temuocephie BaAYHHBIC CYTAHHKH, OTHOCHMBC K MOpeHe pHccKoro (Hau
MOCKOBCKOrD) OJICACHEHHS, COACPRKAT KOMIACKE popamunndep. Koangecrso
pakosnn B ofpasue 20—35 sksemnaspon, Popamunndeps B ocHOBHOM BeH-
rocueie: Buccella frigida, B. hannai arctica, Cibicides rotundatus, Cribro-
nonion incertus, Elphidium subclavatum, E. granatum, Profelphidium orbi-
culare, Cassidulina subacuta. Peaxo npeoGaanaer nan NPOYHMH OJAHH BHI
Elphidium subclavatum. Kpome rtoro, setpesaiores TPH BIAA NJA3HKTOHHLIX
(opamunnpep: Acarinina compacta Gudina, Globigerina quinqueloba Nat-
land, G. conglomerata Schwager.

Xapaxrepuoii ocoGeHHOCTLIO KOMnaexca MHKpO(QAaYHB ABARETCA MPH-
cyrerBie Goasworo yucaa (no 47—97 IKseMnaspor B obpasile) nepeotao-
AMEHHEIX Nafeored-HeorcHoBblX opamunndgep (24 BHAA), YTO sBAAETCA A0-
NOAHHTEALHEIM MaTCPHANOM VIR CYIKICHHA O reHesHce BMellaiouny BaJYH-
HELX cyrauukos. Eean gonyernts, uto sech Komnaekce hopaunundep B Ba-
AYHHBIX  CYTJAHHKAX NePeoT/OMEH JCAHHKOM, CTAHOBHTCH HCMOHATHEIM
HCTOUHHK HX cHoca. [lancorenoBble W HEOrCHOBHE OTAOKCHHS HIBECTHH
K 1oro-sanany or KypseMmckofl BoasululeHnocTH Ha TepputTopen JluTes H
Kaanunurpanckoii o6nacra. K cesepy s npeseaax Jatsuiickoii CCP un ®en-
HOCKAH/IHK OHH OTCYTCTBYIOT. Bpaa an MoXuo aymats, uto onn GHAH pac-
MPOCTPaHeHbl 31eChb BO BpeMd, NPEALECTBYIDIICE HAKONACHHIO CYRIHHKOB,
HOO OHN NOACTHAAIOTCA JIOBOALHO MOWMHOR H NPAKTHYECKH NOBCCMECTHO
pacnpocrpanentoll Toauedl Goaee ApeBHAX NAEHCTOUCHOBEY OTJA0KeHHI, B
9TOM CayHae OCTAETCH «NPeLNOJOKHTES, YTO JeHNK ABHIAJICA He ¢ ceBepa
Ha jor, a ¢ lora Ha cesep. BepoaTHo, nepeoTaokenible nateoreH-HeorelioRse
(popamunndepsl, TaKKe KaK B MOPCKHX OTJI0MKCHHAX nepeyrayoaenHsex 10-
AHH M3 3anaaom noGepexbe JlaTeuu, GeLINH NepeHeceHH BAOALGEPErOBhIM
MOTOKOM HAHOCOB H TCMEHHAMH M3 (oro-sananuux pafionon [TpuGantiki.
[Nepeornomennbie hopaMuHRpepsl HMCIOT MEAKNHE, 01HHAKOBME 110 pasmepy
PaKOBHHE, MTO YKasbiBaeT Ha COPTHPOBKY MaTepuajga B npouecce ero mne-
peHoca B BoAHOR cpene.

B Toaute TemHocephIx BaAYHHBX CYrANNKOR 3aqcraeT HeGOAL IO npo-
eaofi TeMHofl (NONTH YepHOfl) FIHHK, AHIWCHHON BRIIOYEHHI rpyhoobaomony-
HOrO mMatepiuana. B raune oTcyTeTBYIOT pakosuunt hopamunndep u Berpeya-
IOTCH NIPECHOBOJIHBE H NPECHOBOAHO-CONOHOBATOBOANBE ANATOMOBHE, CPeIl
KOTOpPHX npeoGnanaior Stephanodiscus astrea var, minutula (Ehr.) Grun,
S. astrea (Ehr.) Grun, Cyclotella kiielzingiana Thwait, Melosira ifalica cf.
curvata (Ehr.) Kiitz, Fragilaria brevisriata Grun — (npecnosoante gop-
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euatorest Epithemia zebra (Ehr.)) Kiitz, Melosira dis-
M) KPDMEI Ti{;;::riff C;Ehr.} Kiilx.pM. granulata (Ehr.) Ralis, M. arenaria
iy W; 2 ;;?:mm brevisiriata var. elliptica Grun, F. construens var. [riun-
Poore, '?]]L:) Grun, Slephanodiscus astrea var. infermedia (Ehr.) Grun,
fulosa fLMnr:yi I'IFEI'".'I, Amphorg ovalis Kiitz, Gomphonema iniricalum
GPEPhimm Kiitz, Cocconeis thumensis A. Mayer, C. disculus (Schum) CL.,
"5'-?:5::955 elliptica var. ladogensis (Kiitz.) Cl.
. daxT HepelOBaHHA B paipese ¢aado COPTHPOBANHLIX {:}-‘r.-'llﬂu;ngui n}:: ::
ayioil opaMumIQep U raui ¢ NPECHOBOAHOMN H NPECHOBOLHO- G
Epoa) ofi anatoMoBoil QUopoll oTpaKaeT u3MeHeHHs (ANHAILHBLIX Y10
aa'rm}uﬂéﬂ u:}HaHﬂnJ‘EEIIIIH: cMeHy ocosoHnentoro Gaccefina NPeCHOBOJHBIM.
Bul i J:it':nn|'urt.r1c.-1{<.' GEHTOCHB X hopam HHHep H peskoe npeobaajanne El
[iu-_':ltll-ﬂl BOfl TPYIIL CBHACTEALCTBYIOT © HEGOALUINY rayGHHAX M CHILHOI
or::;ﬂg:i?il1nc7:1 mopckoro Oaccefina, Tak 4to HeGoamuine rKoaedanis ero

JOBHA MOTAH TPHBOAHTE K CMECHE MOPCKHX VeAOBHIL 03CpHO-JArYHHBIME,

O/ EIME.
nimﬂ}{iﬂmimeﬁcu mukpoayisl (opamunndep, dansgkne no mc::‘?hicﬂﬂilc:lf;
rpelHEM, 0GHAPYIKeHE B CI0E CepulX MOPEHONOAOGHLX cyneceit, J'IE:Tnma

i noit Gauz noc. Bafene, HaxoAsWErocs Takxe B palone p.
cmﬂm“]{ szeMckoll possmensoeTy. AGCoMoTHan BLCOTA YCThA CKBAYKHHEL
“gﬁm:c llgjj; cAoeM BepxHero GYPOro BaJyHHOTO CYrAHHKA W 3a.ncram|15u|5x B
: 4] ;E;IDEﬂHIIIi [ECKOB BCKPHBAIOTCA © aGCOMOTHOMN BECOTH OT 81 ;L{:-‘E } 'MFi
Ere na nporaxenin 45,5 M paspesa CKBaMKHHB, CEpPHE CyNMECH C Ia.llbhﬂ-
;rl. rF;aBIIEM. B Hu#Hel qacTH B CyNecHx cu;cpmarcalnpncn,nhl]t‘n:;::gr: ;n;;_
puta. IlojicTHAAIOTCA OHHM NECKaMil, IMHHAMH, HHHKE :ucm]llan.a J

pHifl CYTIHHOK C BKMIOYCHHAMH r|1yﬁooﬁl.lnf;-r«—:uqﬂuru"r«1 tep . R
Ceplic cyneck ¢ rpaBHeM H raabkoil B cpejnei anTEHBLI:JE:;p?nI-DCHTCH :

Hil, TAK#ME KAk 1 B 00HaMeHRAX Ha P. JleTnka, 1{;E4n110:ma;m gty s
sopene pucckoro odefencunn (Mlaniaane w ap. 19 }i-ﬂ S ambon,
cynecax oOHAPYHEH BHACPIKAHHLIL Mo paspesy KOMI e g éii'lE;IﬂT i
b s lﬁbﬁf ik EI{':&TE&T#T:ST:E:PE lesefpn'mrum orbi-
puusl Elphidium subclavalum u s fl er B T
culare. Kpom¢ Toro, BCTpedeHbl CANHNUNE IKICMI !W ']t'amson} il
. novangliae (Cushman), Gr:ghri_u ra:-a’.?.:rru (Willi ) -
s s, B rgd Nabomiviges il (Cutos, Enincels e
chella, Discorbis deplanalus { 1a, Elp ¥ i -1r;gur'ﬂgen‘na 5
Cassiduling subacula, Islandiella islandica (Norva gq. -I}H.E agering o
d Williamson. Tak e, KaK H B pa3spesc Ha p. JleThixa, om - ;
Eﬁ:::tﬂﬁstgrmnmc dropamuHudeps 1 nt:]:t;:nﬁ:;&:;:{uz Téi?r?f:!;::-i IL g: ;;c:;;:;;
Heorenosuie BHAbL KoMmniaeke B ueno 4 M 01 x

Gpasue BHAOB HE OTPAIKAET H3IM

Ha p. Jletuma, HesHauHTEALHOC PAIHOO 1 o TR AN
apaxtepa Gacceiina. B camoil sepxuen '-I_EETI{ ¢ v i
gl Somenk spcjomtuis omjsete, Gl
vere cf. caring A L _

ia“r:,“[éi;{:;:;:]{;cg‘: oCOJCHeHHE W CBHeTe]LCTBYIOUNE O ;‘:;té UTO OCAJKOHA
KOTJICHHE HAYAA0Ch H 3ABEpLIIIOCE B ONPECHEHHOM BOLDEME. .
Kak y®e oTMeuaioch, BHU3 No paspesy -rmumci:]::ue f*a'“””:ﬁ.f ;'mﬁo‘

B obuamenuax Ha p. JleTima nepexofnt B rAHHLE Les ﬁhnm:ﬁﬂamoﬂuu-
GJOMOYHOTO MATCpHAJA € TOHKHMH NPOCAOAMH H .rllulraﬂln-:a. AOKTOH:
ore a, Tauusl cofepiar dayny NPECHOBOAKLIX OCTPAKOL, NPeacTan
Ji'llg:;?-tl:;, p-.f.‘ijlc.ﬁ}-‘lhulmnill puaamu: flyocypris zf?dyi Usaf:'.‘hliﬁﬂpgs rgi?:zf:

i ypris sp., Candona candida . + C. ro:

%cri;?ilf I;::rtf rfc?rr;t“gjiregfer;:n Sars, C. rectangulata Alm., C. hyalina Brady

et Rob., C. sp., Candoniella albicans (Brady), C. sp., Cytherissa lacuslris
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Sars, Limnocythere cf. sancli — patricii Brady te Rob., L. carinata Jasy
sp. n., L. sp. BOALIWNHCTBO BUIOB OCTPAKOA, corjaacHo ZaKADMeng
E. B. [loctinkonsoil, ABAAIOTCS OOBYHLMH NpeicTaBHTEARMI Groleozon
npecHnx BOA I PACHPOCTPAHENN B PAasAHYHOIO THNA BOAOCMAX N0 Beej
loaaprrike. Hexotopeie uan (Candona neglecta) serpevalores g coBpe-
menpon Baaruiickom Mope npu concnocrn 8,13%,. Muorne OCTPAKOAR sp-
JsioTcs CTEHOTEPMO-Xon0/0m00ueEME popmamn (Candona candida, Cuythe-
rissa lacustris w 1p.). OcobenHoeTn HX passutis TPedyIOT HE3HAYHTEAbH X
KoqcGaluil TeMnepaTyps BOAK, HIZKOI B JCTHIC mecsiusl. Hexotopuie iy
Ilyocypris brady asasores kpuoduaaamu. Takum o0pa3zoM, cocTas MHKpo-
dayns ocTPAKOA CBHIETCALCTBYCT O HaKOMmICIH BMCLLAIOULIX OTJA0MEeHRI
B MPCCHOBOAHOM XOJOAHOBOAHOM Oacceiiie, BOAMOMKHO, JArYHHOrO THOA,
Haunsie anaansa Mmukpoayhm OCTPAKOL B KaKOM-TO Mepe No3BOJARIOT
CYANTL © BO3paCTe OTAOMCHHI. 3HAYNTCALHOC UNCA0 BHIOR HAYNHAIOT CHOQ
CYILCCTBORAHNE B JodcTBeprHunoe Bpems (/lyocypris brady, Candona ne-
glecta, C. rosirata, C. candida, Candoniella albicans, Eucypris famosa,
Cyltherissa lacustris). Buecte ¢ tem paL opm pacnpocrpatien TOABKO ¢
naeficToleHa H HONIBCCTCH B OAHOUCHOBLIX OTJOMeHUAN: I.ymrmcymere
sancti — palricii, L. carinala, L. difluxilus, npejacrasurean pojia Polamo-
cypris. [lo BHANMOMY cOCTaBY KOMNACKE OCTpakol DJHIOK KOMIMICKCY M3
HIGKHENMICHCTOUCHOBHX  (TMXBHHCKNX) OTAOKeHmT COAHKAMCKOro pailona,
[To enoposo-neAbIEBLM XapaKTepilcTEM npecHoBolHEe GacceiinoBule or-
AOKEHHA, KAK YHC CKA3aHo, TAKKE OTHOCATCA K MHHJEJb-pHCCKOMY (amX-
BHHCKOMY) ropusonty (lanuaane, Lsnaua, Creane, 1964). CaefosaTensio,
CCTL OCHOBAHHA CHNTATb, HTO M BO3PACT MOPCKUX BAIYHHBIX OTAOMEHHIT,

B KOTOpHE NOCTENEHHO NEPCKOAAT NPECHOBOANLIC, NBANCTCH A0CTATOMHO
LpEBHHM,

Tpetnii komnacke (npubpeniuix HHsMennocTedl )

Mownan To4Wa MOPCKHYX OTAGHKCHMI WHPOKO pacHpocTpadeHa BAOAL
Beero sanaianoro noGepexmsn Jlateun wa abeomoTHMX pmcoTax ot 10—
15 0 —50, —70 M. Ona cnomena, raasHbiy 00paioM, necKaMu W aJcBpH-
TaMu. B pepxueil yactu paspesa sadersior MagoMOUHEe POCJIOH cepHX
CYIJIHHKOR C FPaBHeM, ralbloH, MeJAKHMH # PeAKHMH BaavHaMu o ACHTOYHO-
caoncruie ocanku. [loapo6uoe onucanne anronoruucckoro coctasa i VEJI0-
BRIl 3aJeranna ToAULM MOPCKHX NOpojl NpHBeieko B padore I'. M. Konwmna,
A. C. Caspanrosa, B. §l. Caoboinna (1970). B nacrosuesm coolutenuy M
OCTAHOBHMCH, BO-NECPBLIX, HA BOMPOCE O reHEINCE CePHX BAIYHHBIX CYFJIHH-
KOB il BIAHMOCBASAHHHIX C HHMH JCHTOMHBIX aJCBPHTOB M IVHH B KpOBJE
MOPEKOIl TOJLN |, BO-BTOPHX, Ha BONpoce o BOAPACTE NPHOPCHHDNE ToaLWLK
MOPCKHX MOpoj.

CYrauuKkn ceporo mBeTa ¢ MEJAKHMH BaAYHAMH CAAraloT OCHOBAlHC
Geperopbix oOpLIBOB 3aNaJHONO NMOGEpPeKLA JlaTeun K CEBEPY M 0Ty OT
r. Benrcnuica v nepekpuITH JCHTOMHOCOHCTEIM I anesputamu., B oGpusax
BCKPLIBAIOTCA paspesbl TeppacoBoil NOBEPXHOCTH, KOTOpas CHHTaeTCs oGpa-
308aHHON BanaTHilckiuM NeHHKOBHM o3epowm {BeiinGepre, 1964). H B cy-
IAHIKAX W, 4TO OCOOCHHO BAMHO, B JACHTOMHOCAONCTHX AJMCBPHTAX obnapy-
HMEHL HeMHOrOYHCACHHBE opaMinmbepsl, KOTopHe npejactTasiedsl caeiyio-
M suaamn: Buccella hannai arciica, Pninaella pulchella, Cibicides
rotundatus, Elphidiam subclavatum, Protelphidium orbiculare, P. prarcim.
Koauuectsennoe cojepikaine pakopun n ofpasie ne npessiwaer 10 sxsem-
naapos. Kax u s otaomennax Gacceina p. Jletnmxa, NPHCYTCTBYIOT Mepeot-
NOMKEHNBLIC NaJIeoreH-HeOreHoB e HoPMH. [Mo-suanmony, sto seaserca oG-

a2

i MOPCKHX MACiiCTOUCHOBHX OTAOMENH, pacnpo-
ef aa"ﬁfghﬁcﬂgﬁm:ﬂf ?}&ﬁmul:tx Jlarsun, [peacrapanercd, 4To BaayHHbLle
o { ACHTOUHOCAOHCTEIE OCAAKN ABARIOTEH CBOCOGPASHLIMH (alUHAMA
c}fmmmuu“ echennoro Mopckoro Gaccefina. Ecan B Baaynubix cyrianikax
mmm?ﬁuo%pmnmaram MepeoTA0KelHBe MEKpodayHbl JeIHIKOM, TO A4
o M::m-c.mucrmx OCa/KOB, KOTOpL¢ (GOPMHPYIOTCA 34 CUCT OCAMJACHHA
e CHHOPO MATEpHAAA, ITO NPEAnoJoKeHle MaloBepoATHO.

HSEE#Q reoOFHYCCKOMY NOJIOMKEHNIO, YCAOBHAM 3ajerandsa o MHKponafe-
TOAOFHYECKON XaPAKTEPHCTHKE TOAULA MOPCKHX 0Ca/jKOB B 3Haum'e.m=|mg
2 { OTBCHAET MO3AHENIefCTOUeHONEM-PAHHErON0UCHOBLIM OTA0KEHHA
“E"E'a"nmu B cepasknne 9, pacnonoaceHHoil Ha noDepemne Mexay
”p:l Benrenuac u Jluenas, B uutepsane rayGu ﬁ:?j—?ﬂ,ﬁ M ILG;.!I::J;-EBI:E
r'g La:.umm.pep MOMTH HASHTHYEH KOMIJEKCY H3 eCKOB, BCTKPBIT M scs
qj- : sy Ha ray6use or 1,3 a0 45,7 M wuiKe YPOBHA MOps Ha MHCY Koa
N”“:;mou 1974). IMeckn na muey Koaka caaraioT HHIKYIO npyﬁpcmt;;m
-Ef:::.lacy rcoToll 4—5 M, B HHX NPHCYTCTBYIOT PAKOBHIL Enrd:la:ln; .::rlj] ::
Macoma baltica u Mylilus edulis, xoTopbie cUnTaOTCA ?u;_lmiémlgﬁ,‘”
TOPHHOBHIX TECKOB aateuiickoro nobepemsa (Yawcr, Maiope, I
XapakrepHus a8 006OHX KOMILICKCOB popavuundep n3 tumnﬂe e
wucy Konka n ckamuusl 9 w#nee r. Bentenuaca asaserca I;M pe Jor
JIMCCTBCHHOE COAEpHaHne pakoBuH B oOpasue {cuumemgsc::“ Moty
no 2854 skseMnaApos) npu HeGOABWIOM BHAOBOM paamﬁ pa Sl me an
naetr B O0OHX CAy4amX INLQUANNIOBAA rpynna (7 gm{ rm:"r] 042
aos). Cpenn a.nmlmﬂ.uﬂn.}uapn,w C Ei{;{:u!;:}rilh Lf:n;cr :::f:u!::c::c'rnu S eona
gracmnagpos B obpaaue), NPHCYTCTE ; J Daxopes
ieli ranafum (1081—2369 sxsemnaapos B ofpasie), 4To
f:ﬁé::ilcamﬁuﬂ: Tmla:.t{uc'rmqrrulmux OTA0H eI l]pmlia.r:Tltt-:h'.:‘l Qﬂniﬂuhugs
MecKns ¢ JHTOPHHOBEIM KDM?:,%MTI; tpulgfﬁ)::::ll{;&:;p;mn ::ﬁ:m;m:. S, 208
; aet Ha rayOHHe J0—40 M , T.oe.
rlf'g.?étrhi ?::J.::E:Fl r.ng.rﬁ:-mcy sajeranns nojouss MOPCKOH TOJULH HA 3anajHOM
e JlaTeum.
nugegcngcRax ¢ NPOCACHAMH AJCBPHTOB, BCKPBITHIX cﬁBuammmﬁ c:lallj:a 33;:
najHom nobepexse JaTBHR HECKOALKO lg Fﬁfa;gyé mé 5.2 :EEEEE;WEH Eom
c. Craajaene), B uurepBaie raybdil 2—32, :
ﬁ::ﬁﬂf: Dﬁc'rpaﬁu_u: Iyocypris brady, Eucypris spb(c‘ri. r?mﬂus’aﬂ Eig?rr:.s}.&icig_
cypris cf. laevis Miiller, C. sp., E.andr:alnﬁ sp., Cyt 'Er.'“t {Baird‘_; me
cythere baltica Dibel, L. jﬂ!iFI’I — paﬁng;;. L. cl. inopinata y e
i . difluxilis Jasi sp n., L. sp.
mmgzul:::;hf;n Ei{mnn Limuacﬁmere_haﬂfm, 6 !alca}:a nfa!:cnuuamrt:htﬁ
Limnocythere sancti-patricii, L. inopinata, Cytherissa lacusiris :-; *ﬂﬁrx s
BHAAMH OTMEMaeTCa Kak :Ea[;ameplltaaﬂn ;fgg:ﬂgg@::;;:p;ng?:gg ﬂi‘:‘!ﬁﬁ] o
it MegnenGyprekoil DYATH ba 1, -
ﬁ:}lmﬁlﬂnﬂmuux rﬂwﬁpemuux MOPCKHX JIHATOMOBH xfh; i;gmd:scfwﬁiggiﬁ;f
(Ktz.) Grun, Thalassionema nifzschioides Grun‘. BS ilch s,r}.;f e
tophora sp. W elHHHYHLIX PAKOBHH dhopamunndep: M.‘c:fmaruuug:-w:ﬁqmp-
telphidium orbiculare, Elphidium su{mfawtmm, E. grana % P-:sc:um op-
MIPOBAHNH BMEUIAIOUNX OTJOKEHHI B CHALHO OMPECHEHHOM MOp b
cnabo ocodoHeHHOM Jarynuom Gacceiine. [NokasaTeanno nplmy'rc;r{:mecﬂ &
(opasitandep exHIMHEX paKoBiy S:}r::;;;; ferfig:c:xin;;_uin:i'rpeqeﬂHun::-
KCHHOPQ TOJABKO B JHTO 2
::ﬂ:.ﬂlﬁﬁfy::a ropH3oNTOR Gojee APEBHHX MAEHCTONCHOBBIX n'mmt-;eemﬁ:
Jlanusie no Mukpodayre gopavuHRdep i OCTPAKOA nuan?nnlnTby-gan;; %
1aTh, UTO B CTPOCHHN TOJUL MOPCKHX OTJOMEHHI, PasBuTHX BAOA shfen
Horo noGepeina JlaTBuM, WHPOKOE Y4MacTHe NpHHNMAKT I'D.']E:tlilt‘".'rl;zl:{ iiont
TOPHHOBEE W MO3AHENAfCTOUSHORME NPEAHTOPHHOBHE OCA/KH, P
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cyrcrna_(popamiiidep H MOPCKIX OCTDAKOA B OTJOMEHHAX, OTHOCHNMLy
KO BpeMeni cyulectsosanus Bantwiickoro senumronoro 03epa, NoaTeepx.
AaeT HIBCCTHRIE, HO AHCKYCCHOHHLIE NPCANOJOKEHN O ero CBaal o OKEaHOY,
Cyas no Haanunio THOHYHO ATAAHTHYCCKHX BH/OB, MOPCKHE BOMH NpOHHE;.
i e 3anaga, #3 ATIaHTHEN,

Brsonu

Hanomennslii Matepuan nokazmpaer, yro MOPCKHE OTIOMEHHA HMemnT
B naeiicroiene Tpubaatukn wnpokoe pacnpocrpanenne. OHn 3aderalor p
MpeiCcAaX BOIBLIUCHHEIX BOAOPA3IC/IOB, B JPEBHHX nepeyraybjaeHHEx no-
JAHHAX 3HAUNTENLHO HHMKE VPOBHA MOPH, a TaKHKE BAOJL MOPCKOro nobe-
PexbA Ha aGCoMOTHMX BHcoTax or 5—15 a0 —50, —70 . Mopckne
MACHCTOUCHOBBIC OTAOKEHNA PEICTaBACHE PAIANUYHEIMH paunaILHBEME TH-
faMIl: JCAOBO-NCAHHKORO-MOPCKIMH BaJAYHHBIMH CYFAHHKAME H TTHHAMR;
MOPCKHMH it MPROPEHHO-MOPCKHMU NeCKaMi, anespuTamit; MATYHHMME T7H.
Hamu, anespHramn 1 neckasit, Buscuemie nx cTpoenns, haunansiux yeao-
BHI OCAJKOHAKOILICHHS, CTPATHrPADINCCKOrD NOJOKEHIS i BO3pacTa Tpe-
6yer AaibHEillIng CncuHaiLiBy | YrayGaennux uccaegosanuil,

Orpuuanne paxra maamuns mopexny OTAOMKEHHI, B TOM 4HCAe BANYH-
HEIX dalinil, ABIAETCH CACACTBHEM TOFO, YTO daKTHUCCKIE Aaunble He yKJaa-
AHBAKTCH B PaMKN CJAOMHBWINXCA NpeacTaBacHnii na HETOPHIO reoJioriye-
Ckoro u naneoreorpaguyeckoro passurua [puGaatukn s naeficronene, On-
HAKO Takoil NOAXOA K PeuIcHMIo npobiempt BPRIL AH NOMOMET BHACHCHHI
HCTHHHOTD NOoJoXelna Beet,
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EUSTATIK UND ISOSTASIE IM SUDLICHEN OSTSEERAUM

yion
OTTO KOLF, Rostock

In dieser Arbeit wird die Schrigstellung submariner Uferterrassen in
der siidlichen Ostsee durch die bis in die Gegenwart anhaltende isosta-
tische Vertikalbewegung untersucht. Die Bestimmung der isostatischen
Betrage setzt die Festlegung des Verlaufs einer feklonischen Nullinie vo-
raus. Im siidwestlichen Ostseeraum kommt die von Kdster (1961) vor-
gezeichnete Linie in Frage, die sich mit der Verbindungslinie aller Punkte
deckt, an denen der Betrag der relativen Senkung dem mittleren Betrag
des gegenwirtigen eustatischen Meeresanstiegs von 0,8 mm/J entspricht,
<o dap an diesen Punkten die isostatische Komponente gleich Null sein
muf.
relative Senkung =eustatische Komp.+isostat. Komponente

0,8 mm/fJ = 0,8 mm/] +

Die Frage nach der Nullinie der isostatischen Hebung der vor Jahr-
tausenden entstandenen Uferterrassen alt-und mittelholozaner Gewisser
bleibt nach wie vor offen.

Der Verfasser ist aber der Meinung, daB sich die tektonische Nullinie
im Holozin zur geringfiigig bis an die heutige Nullinie verschob.

Den Ausfiihrungen dber die Schragstellung submariner Terrassen
und die Trennung eustatischer und isostatischer Betrige durch Bezug
auf die tektonische Nullinie geht eine Darlegung des Zusammenhangs
swischen dem eustatischen Meeresanstieg, der isostatischen Hebung Fen-
noskandiens sowie der schrittweisen Veranderung der Salinitit und der
Bildung der Uferterrassen friiherer Gewisser in der Ostseemulde voraus.
Es werden Fragen der Benennung submariner Terrassen und der Be-
grenzung der Entwicklungsphasen der Ostsee geklirt.

Der in dieser Arbeit vorgelegte Entwurf einer Kurve der Strandlinien-
verschiebung in der siidlichen Ostsee und der mit Hilfe der isostatischen
Betrige davon abgeleiteten custatischen Kurve stiitzt sich auf die neue
Benennung und Abgrenzung.

Uber den Zusammenhang zwischen eustatischem Meeresanstieg,
isostatischer Hebung Fennoskandiens, schrittweiser Anderung
der Salinitit und Entstehung der Uferterrassen

Die Bildung der in der siidlichen Ostsee unter dem Meeresspiegel
liegenden Uferterrassen alt-und mittelholoziner Gewasser und die Verin-
derung der hydrographischen und gkologischen Verhiltnisse in den Ent-
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g stsee sind auf klimatische Schwankungen und de
“:'t,k'“"giﬁsﬂhﬂifcﬂgﬁ; ﬂeuslalischen Meeresanstieg zuriickzufiihren. :
v eg:':;cna[iﬂnpn des Meeresspiegels bei gleichzeitig fortgesefzter isostgs.
tischer ﬁchung des nérdlichen Dstsceraumels flihrten wihrend des Prihg.
reals zur schrittweisen Verengung und Schliefung der mittelschwedischen
Meeresstrafie und zu einer stufenweisen Verringerung der Salinitit.

In dem durch das Obergewicht der isostatischen Hebung Mittelschwe.
dens iiber den custatischen Meeresanstieg pekennzeichneten priborealen

{
o

I

= N
ber den e : g gekenn : =2 1\ °

Abschnitt ging die den Riickgang der Salinitit bedingende Stagnation der :f VY
Transgression innerhalb einer Phase voraus, ;/ A S

Bei den im Atlantikum erfolgten Transgressionen vollzog sich die j".’// el
Versalzung der im Raume der Beltsee sowie der westlichen und siidlichen & e 3
Oslsee vorhandenen Binnengewiisser infolge der nach jeder Transgression 5 l gy "W
cintretenden Stagnation in einzelnen Etappen. H it

In diesem durch das Ubergewicht des Meeresansticgs fiber die lang.- NS

samere Hebung der dinischen Inseln gekennzeichneten Abschnitt unter-
blieb wihrend der in der zweiten Hilfte jeder Phase einsctzenden Stagna-
tion eine weitere Zunahme der Salinitat.

Um 4000 B. P. kam es zu einer starken Verzogerung des Meeres-
anstiegs und zur Anniherung des Meeresspiegels an NN. Seitdem lag
das Ubergewicht bei der isostatischen Hebung Norddinemarks. Das fiihrte
zur Verengung der dinischen MeeresstraBen und zum Riickgang der
Salinitdt im Subboreal und Subatlantikum.

Die Anderung der Reihenfolge von Stagnation und Transgression in-
nerhalb einer Phase vollzog sich wihrend des Kommunizierens des
Weltmeeres mit dem Ancylus-See und nochmals wihrend der Stagnation
zwischen der Litorina 1iI- und der Limnaea-Phase. Die Bildung wvon
Uferterrassen erfolgte den Stagnationen entsprechend am Anfang oder
Ende einer Phase. Nur die Ancylus-Phase begann und endete mit einer
Stagnation und Terrassenbildung.

Diese Erkenntnisse fiihrten zu eciner neuen Zuordnung und Umbe-

nennung der Terrassen, die auch eine andere Begrenzung der Entwick-
lungsphasen der Ostsee nach sich z0g.

Die erste und tiefste holozine Meeresterrasse in dor Ostseemulde,

diec zu Beginn des Priboreals entstand, ist als Yoldia-Terrasse (Y) zu
bezeichnen.

Die in der Bornholmmulde in 60 m Tiefe anpetroffene Terrasse ent-
stand zu Beginn des brackisch-marinen Echeneis-Phase und ist als Eche-
neis-Terrasse (Y/E) zu benennen (Abb. 1).

Bei der 45-m-Terrasse im Arkonabecken handelt es sich um die an

der Wende Echeneis-/Ancylus-Phase (EfA) entstandene erste Ancylus-
Terrasse (Al).

Die 30-m-Terrasse in der Mecklenburger Bucht wurde nach Abschluf
der autonomen Phase des Ancylus-Sees (Aa) zu Beginn der Phase des
Kommunizierens des Ancylus-Sees mit dem Weltmeer (Akl) gebildet
und stellt die zweite Ancylus-Terrasse (A2) dar.

Die Sedimente der 24-m-Terrasse wurden nach einem weiteren An-
stieg des Wasserspiegels am Ende der Subphase Akl abgesetzt. Die
darin enthaltenen zahireichen Klarseeformen der Diatomeen lieBen diese
Terrasse als dritte Ancylus-Terrasse (A3) ansehen. Die Phase des Kom-
munizierens des Ancylus-Sees mit dem Weltmeer hatte in der Mecklen-
burger Bucht und im GroBen Belt wegen des Ubergewichts des aus dem

Ancylus-See abiliegenden SiiBwassers zu keiner spirbaren Zunahme der
Salinitit gefiihrt,

I8

Abb. 1. Submarine Terrassen im shdlichen Osiseeraum



-

SUBBOR.

LIMHAEA

=5000 B P

und Ancylus-See  Phasen Aa-Akll
| | | Eptwurk: O-KOLP19TE | | | |

Phasen ¥-LIN

— = Kurven der Splegelschwankungen aulancemer SiBwasse

- 5009
[

LITORINA

Im sidiichen Ostsetraum: Baltlicher Elssee  Phasen B1-BiV

LiLlrlli]

L]
=100
i

TTT]

e Kurve der Sirandiinlenverschisbungen im siidlichen Ostseetaum -

T

ASTOGLOIA

1T

Autgnome Phase des Ancylus-Seas / Phase

des Kammunizierens mit dem Welimeer

=800

 Aaykl

"

I
I

@:._,WT H”

Echeneis-fAncylus-Phase

Abb. 2. Kurve relativer Strandlinienverschicbung im siidlichen Osiseeraum

PRABOREAL

YOLDHA ECHENEIS

ﬂlll

BALT. EISSEE

Bl |

I.m‘"r.l.s

Die 19-m-Terrasse entstand am Ende der Mastogloia-Phase und ist
als Mastogloia-Terrasse (M) zu bezeichnen.
Am Ende der Lilorina I-Phase erfolgte die Bildung der ersten Litorina-
Terrasse (L1). Sie wird vom Cardium-Klei der folgenden hochmarinen
Litorina 11 — Phase iiberdeckt,
Jeweils am Ende der Litorina I1- und Litorina IlI-Phase entstanden
die zweite und dritte Litorina-Terrasse (L2, L3) in 7 m und 4 m Was-

ertiefe.
? Subphasen wurden durch rémische Ziffern, Terrassen durch arabische

Ziffern gekennzeichnet.
In die Ubersichtskarte der siidlichen Ostsee konnten weitere Vorkom-
men submariner Terrassen in der Wismarer Bucht, am Nordende der

Kadetrinne, im Arkonabecken und in der Oderbucht eingetragen werden,

Die Kurve der Strandlinienverschiebung im siidlichen Ostseeraum

Der Tiefenbezeichnung submariner Terrassen und dem Entwurf der
Strandlinienverschiebungskurve fiir die siidliche Ostsee wurde dic in
ginem begrenzien Seegebiet einer Bucht oder einer Mulde festgestellte
gropte Tiefe der Unterkante organogener Ufersedimente zugrunde gelegt

(Abb. 2). )
Die engeven Gebiete in denen die Uferterrassen erhallen blieben,

wurden {iber der Kurve vermerkt. i : _
Zur Kurve der marinen Sirandlinienverschiebung wurden die gesiri-

chelten Kurven der autonomen Phasen des Baltischen Eissees und des
Ancylus-Sees hinzugefiigt.

s Abb, 3. Profile zur Be-
stimmung  der  isostalisch
bedinglen Schriigstellung
submariner Terrassen
An den Stationspunklen le-
fenn Schichtgrenzen  typi-
1 scher Sedimenle die isosta-
lischen Verinderungen bei
Bezug auf die von Kaster
(1961) vorgezeichnete fek-
tonische Nullinie in =mfJt
angeben

Die hichste Uferlinie des Baltischen Eissees folgt im siidwestlichen
Oseeraum tewa der 20-m-Isobathe. Deutliche Abrasionsterrassen in etwa
20 m Tiefe finden sich am Rande von Kriegers Flak und der Ronnebank
sowie vor der nordriigenschen Kiste. Das typische Sediment des Balti-
schen Eissees, gebinderter rosa Ton, steigt am Westrand des Arkona-
beckens bhis —33 m NN auf.

Bei der Absenkung des Eissees entstanden in Siidfinnland ausgeprig-
te niedrigere Strandlinien der Bll- und BIll-Phase. Thnen entsprechen in
der siidlichen Ostsee submarine Terrassen im 30-m- und 40-m-Niveau am
Osthang von Kriegers Flak und am Rande des siidlichen Teils der Born-

holmmulde.
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Nach Absenkung des Baltischen Eissees aufl die tiefste Stufe B |
(8213 B, C.) ”c!cgn das Arkonabecken und H Teil der Enrn]mIn}i
mulde trocken, Danach hcrrsr:hll; noch etwa 200 Jahre ein limnisches
Regime. Erst ym 8000 B. L. crr?tchtc der Meeresspiegel das Niveau des
Baltischen Ejssces und stieg weiter an. Nach cinem Maximum sank der
leeresspiegel um wenige Meter zuriick, um in Niveau der Yoldia-Terrasse

linger zu verharren.

Das Zuriicksinken des Meeresspiegels nach Erreichen cines Maximums

um 2—3 m, das sich in mehreren Pendelungen vollzog, erscheint typisch.
Es trat am Ende weiterer Transgressionen in Erscheinung und war ap
wiederholten Folgen von Ufersedimenten, die in wechselnder Flachwasser-

tiefe gebildet wurden, und an der seewirls abnehmenden Hohe von
Strandwiillen zu erkennen.

ot | Uferzone am SOdwestrand des Arkona = Beckens 3

- [N

At hie L

Ramariar Bisse

Abb, 4, Sedimentiolge der an der Wende von der Echencis-Phase Aneylus-Ph
um 9000 ELIP. enlstandenen U[erlcrr:ss:r,q: im Arkonabecken siidlich v?::: Krie}gers Flli:ii
Es ist aul die SF[‘IIE]'IIEEL‘HM‘. awischen hellgraugriinlichen Echeneis-Sehluff-Ton wnd An-

cylus-Torfgyilja bzw. dunkelgravem Schiufl-Ton mit humosen Lamellen zu achten.

Drgamschq Absitze der um 8000 B. C. gebildeten Yoldia-Terrasse
wurden noch nicht nachgewiesen. Sie kénnten sich im Bereich der unter-
sten Terrasse des vom Arkonabecken nach Bornholmsgat in mehreren
Stufen absteigenden Meeresgrundes bei etwa —73 m NN und in der
siiddstlichen Ostsec bei —90 m NN finden lassen.

i Nach dem weiteren Anstieg des Yoldia-Meeres kam es im mittleren
Priboreal zum Halt und zur Entstchung der Echeneis-Terrasse.

An der Wende Priboreal/Boreal fiihrte ein erncutes Verharren des
Meeresspiegels zur Abschniirung des in der Ostseemulde vorhandenen
Gewiissers vom Weltmeer und infolge der Inlandeisschmelze zu cinem
raschen Anstieg des Ancylus-Sees bis an den Rand des Arkonabeckens.
Nach Uberlauf iiber die DarBer- und die Drodgenschwelle wurden Rinnen

13 m tief eingeschnitten und der Seespiegel auf efwa —32 m NN ahge-
senlkt.

Mit der Uberflutung der Mecklenburger Bucht endete die aut
Phase des Ancylus-Sees und es folgte die Phase des Ko e und
weiteren Ansteigens beider Gewiisser. Kommunizierens und

Um die Mitte des Boreals wurden in der Mecklenburger Bucht Ufe
] k] - ¥ r-
sedimente der 30-m-Terrasse in einem limnischen Milieu g:abg-a-s«:tzit.
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Dasselbe gilt auch fiir die am Ende der Ancylus-Phase entstandene
94-m-Terrasse. o

Erst der weitere Meere§ansllcg fiihrte zum Anbruch der brackisch-bra-
ckisch-limnischen Mastogloia-Phase.

Die 19-m-Terrasse kennzeichnet _dnn letzten I[‘Ialt an der [_)arl}cr
gchwelle vor der Uberflutung und Beginn_der brackisch-marinen Litorina
[-Phase. Die Torfgyttja der 19-m-Terrasse f:ndjat sich zwischen dem schluf-
figen Sediment des Mastogloia-Meeres im Liegenden und dem Clypeus-
Horizont im Hangenden. 1

Die Litorina I-Phase begann mit der ersten Litorina-Transgression
und endete mit der Bildung der 13-m-Terrasse (LI).

Zwei weitere transgressive Abschnitte liefen den Mceresspiegel im
jiingeren Atlantikum das Niveau der zweiten und dritten Litorina-Terrasse
bei —7 m und —4 m NN erreichen.

Die Schriigstellung der submarinen Terrassen

Durch die in ndrdlicher Richtung zunchmende isostatische Hebung
wurden die submarinen Terrassen der siidlichen Ostsee schrig gestellt,
Deshalb wurden die Nordufer alter Gewiisser in der Mecklenburger Bucht
und im Arkonabecken einige Meter héher angetroffen als die Sidufer.

Die ilteste Ancylus-Terrasse (A1) umfaBt den Tiefenbereich von
— 444 m NN in der Siidwestecke des Arkonabeckens bis —44 m NN am
Nordrand des Arkonabeckens.

Die siidlich von Lolland bei —23 m NN angetroffene Ancylus-Grenze
steigt bis zur nérdlicher gelegenen Drodgenschwelle in eine Tiefe von
nur — 15 m NN aul.

Die erste Litorina-Terrasse (L1) umiaBt zwischen der Wismarer
Bucht und der Bucht des Libben (Nordriigen) den Tiefenbereich von
—13 m bis —10 m NN.

Trennung der isostatischen und eustatischen Komponente

Zur Feststellung der isostatischen Vertikalbewegung wird die von
Kaster (1961) vorgezeichnete tektonische Nullinie benutzt. Sie verlduft
siidlich von Lolland am Nordrand der Mecklenburger Bucht und Siidwe-
strand der Darfer Schwelle entlang und weiter auf dem Festland vom
Fischland und von der Recknitzmiindung im Bogen nach der Odermiin-
dung. Sie entspricht der Verbindungslinie aller Punkte, an denen die
relative Kiistensenkung 0.8 mm/J betrigt. Die isostatische Vertikalbe-
wegung ist an dieser Linie gleich Null.

Das siidlich dieser Linie gc[ﬁ-f;ene Meeresgebiet der Kieler-und Meck-
lenburger Bucht wie auch die holsteinische und mecklenburgische Kiiste
sind demnach tektonisches Senkungsgebiet, wahrend die ndrdlich der
Nullinie gelegene Darfier Schwelle, die Insel Riigen, die Oderbucht, das
Arkonabecken und die Bornholmmulde zum tektonischen Hebungsgebiet
gehiren.

Zur Ermittlung der isostaschen Vertikalbewegung werden mindestens
zwei Stationen bendtigt, die auf einer zur tektonischen Nullinie senkrech-
ten Profillinie liegen und an denen die Tiefenlage der alten Niveaufliche
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bekannt ist. Solche Punktepaare lieBen sich fiir die ilteste Ancylus-Te
rasse (Al), fiir und die Ancylus-Grenze (AG) finden. ¢

Im Arkonabecken wurde die Grenzfliche zwischen der humosgen
Schicht der Ancylus-Terrasse und der liegenden Schicht des in der U[Eﬁ '

zone des Echeneis-Mecres abgesetzten Tons zur Bestimmung de i
veauunterschiedes benutzt (Abb. 3). Am Auskeilen des Echune%s-sr:ihﬁ;:
Tons wurde dic Lage der Ulerlinic bestimmt. Sie fand sich an der siidj.
chen Station | (54°52,8'N; 13°05,7E) in 440 m und an der nardliche
Station 2 (55°13,5'N; 13°20,3’E) in 41,2 m Tiefe. f

Abb, 5. Ancyus-Maximum Kﬂbﬂm’imﬂu‘-’ﬂ Drogden Saltholm
L33

(AG) und Untergrenze der .___v,.._____-l_?lgi'-ﬁf._.._ e

Mastogloia-Schichten {Mab) 0
in der Sedimentiolge der 4o

Drodgenschwelle aul der Li- _ Jrm=—e—e——. 4.
nie  Linhamn—Kopenhagen =20 iR ‘;HLH:IE T e
(Munthe 1944, 5. 127) =30

_ Die Entfernung beider Stalionen betrug 22,5 sm, der Abstand der
siidlich von Kriegers Flak gelegenen Station 1 von der Nullinie 40 sm
und der vor Smyge Huk gelegenen nérdlichen Station 2 62,5 sm.

Daraus ergibt sich fiir Station 1 eine isostatische Hebung von
5 m/9000 J und fiir Station 2 von 7,8 m/9000 J.

Die Tiefenlage der Ancylus-Grenze betrigt an der siidlich von Lolland
gelegenen Station Lo2 — 23,0 m NN (54°28’N; 11°41E) und einer an der
Drodgenschwelle auf der Linie Limhamn — Kopenhagen gelegenen zwei-
ten Station 15,0 m NN.

Die Station siidlich von Lolland liegl an der tektonischen Nullinie

und a6t deshalb das derzeitige Niveau des Wasserspiegels unmittelbar
erkennen.

]Ji_e an der Drodgenschwelle gelegenen Station ist 80 sm von der
Nullinie entfernt. Fiir diese Station wurde ecinc isostatische Hebung
von 8,0 m/8000 J. errechnet.

Die Kurve des eustatischen Meeresanstiegs im siidlichen Ostseeraum

Auf Grund der Unfersuchung submariner Terrassen der siidlichen
Ostsee wurde eine treppenformige Kurve der Strandlinienverschiebung
entworfen, die von geringeren initialen und finalen Pendelungen iiber-
lagert war. Sie spiegelt den stufenweisen Meeresanstieg seit Beginn des
Priboreals und bis zum Ende des Atlantikums anndhernd wider.

Die Kurve des custatischen Meeresanstiegs libt sich von dieser Kur-
ve mit Hilfe der isostatischen Betrige ableiten.

Im Bereich isostatischer Hebung erhdlt man die urspriingliche Tiefen-
lage einer submarinen Terrasse, wenn man zur jetzigen Tiefe den Betrag
der isostalischen Hebung hinzufiigt.

Im Bereich isostatischer Senkung wird der Senkungsbetrag von der
jetzigen Tiefe abgezogen.

Die Tiefenangaben fiir unmittelbar an der tektonischen Nullinie gele-
genen Uferterrassen werden beibehalten.
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Tahb 1. Jetzige und wrsprimgliche Tiefe der Grenziliachen

g __——-___
v Jelzi jsastatischi trspring-
Grenzfliche Lokalitat Tiels “Betrag | Tiate
T 2 3 = 5
e
E/A Sidrand des Arkonabeckens 44 m 45 m =40 m
AkIFAKTI Litbecker Bucht 30 m =3 1 =2T m
ARIN4=AG Mordrand der Mecklenburger 23 m —{1 m =23 m
Bucht
M/L Siidwestrand der Darfier 19 m =0 m =19 m
Schwelle
LILI Greifswalder Bodden 115 m +15m =13 m
LITfLIn Greifswalder Bodden iom +1m =7m
LKLV Greilswalder Bodden 4 m 40 m =

Die urspriingliche Tiefe der Echeneis-Terrasse (Y/E mittleres Pribo-
real) wurde an Hand der isostatischen Hebung der Al-Terrasse und der
Lage der Echeneis-Terrasse im siidlichen Teil der Bornholmmulde ge-
schiatzt: 60 m+7,5 m=67,5 m Tiefe. Ebenso berult die fir die Yoldia-
Terrasse (dlteres Priboreal) angenommene Tieie auf einer Schitzung:
73 m+17 m=90 m Tiefe.

Die Stufenhthe der treppenforming ansteigenden Sirandlinienver-
schiebungskurve wurde entspechend der Vertikalbewegung gedindert und
die neue Kurve als euslatische Kurve der sidlichen Osisee bezeichnet

(Abb. 5).

Die den Zeitraum von Beginn des Priboreals bis Ende des Atlanti-
kums umfassende eigene Kurve wurde auf Grund der von Vo (1972) und
Klug, Erlenkeuser, Ernst & Willkomm (1974) fiir die letzien 5000 Jahre
entworfenen Strandlinienverschicbungskurven fiir die Kieler Bucht nach
Elminierung der isostalischen Betrige bis zur Gegenwart fortgesetzt.

Die eustatische Kurve fiir das siidliche Ostsecgebiet unterscheidet
sich von anderen custatischen Kurven durch dic treppenférmige Gestalt
und die Angaben gréBerer Tiefen fiir die dlteren Abschnitte des Holoziins.
Sie soll den Gegensatz zwischen den grofen Transgressionen zu Beginn
des Holozdns und den geringfiigigen Schwankungen des Meeresspiegels
um NN in den letzten 4000 Jahren deutlich erkennen lassen.

Die grofen Tiefen stimmen mil den Angaben des Meeresspiegelstan-
des im Priboreal und Boreal anderer Autoren fiir die Nordsee (Godwin
1943) und den GroBen Belt (Krog 1972) sowie mit den Stubbenfunden im
Arkonabecken vor der siidschwedischen Kiiste bei Beriicksichtigung der
isostatischen Vertikalbewegung gut iberein.

FZusammenfassung

Den Ausfithrungen iiber eustatische und isostalische Verinderungen
im siidlichen Ostseeraum wird eine Betrachtung des ursdchlichen Zusam-
menhangs zwischen eustatischem Meeresanstieg und isostatischer He-
bung einerseits sowie der schrittweisen Verdnderung der Salinitit und
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Entstehung der Ulerlerrassen andererseits vorangestellt. Sie dient einer
neven Benennung der submarinen Terrassen und Abgrenzung der Ent-
wicklungsphasen der Ostee und damit den Zielsetzungen dieser Arbeit.
In die Ubersichtskarte der siidlichen Oslsee konnten weitere Vorkom-
men submariner Terrassen in der Wismarer Bucht, am Nordende der
Kadetrinne, im Arkonabecken und in der Oderbucht eingetragen werden.
Zur Kurve der Strandlinienver-
schichung im siidlichen Ostseeraum
wurden die Kurven der autonomen _J ¢ 2
SiiBwasserphasen des  Baltischen T =
Eissees und des Ancylus-Sees hinzu- z | ——
gefigt. ==
MNach zweihundertjahrigem Tief-
stand des Baltischen Eissees in der
Ostseemulde eriolgte um 10000 B.
P. der Meerwassereinstrom und die
Bildung der Yoldia-Terrasse. Sie
wird in Bornholmsgat bei —73 m 1
NN und im siidastlichen Teil der [——!
Ostsee bei — 90 m NN zu suchen sein. |
Die Phase des Ancylus-Sees anon
wurde in eine autonome Phase und —
zwei weitere Phasen des Kommuni- .
zierens mit dem Weltmeer unter- . £
gliederl. Nachdem die Verbindung =
mit dem Meer infolge der Hebung ——
Mittelschwedens um 8900 B. P. un- i
terbrochen wurde, erfolgle cin ra- i b T
scher Anstieg des Sees und Uber- e o S e s e
lauf {iber den Rand des Akonabe-
ckens. Dabei wurden 13 m tiefe
Rinnen in die DarBer- und die Drod-
genschwelle  eingeschnitten. Nach
der Absenkung lag der Seespiegel
bei etwa — 32 m NN, Wihrend des
Kommunizierens und weiteren An- 1 :
stiegs des Wasserspiegels blieb in- = Q*
folge des Ubergewichts des aus dem
Ancylus-See abilieBenden Wassers —
ein limnisches Milieu in der Mecklen- F
burger Bucht und im GroBen Belt
erhalten. In dieser Zeit kam es zu
zwei Stagnationen des Wasserspie-
gels und zur Bildung der 27-m- und =t
23-m- Terrasse, deren Sedimente '
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sahireiche Klarseeformen unter den Diatomeen enthallen, wéhrend die
Sedimente der 19-m-Terrasse die typischen Arten des Mastogloia-Meeres
fweisen.

" Die Litorina-Transgression vollzog sich in drei Stufen. Die Litorina-
Terrassen finden sich bei —13 m, —7 m und —4 m NN. Kurven der
strandlinienverschiebung in der Kieler, Bucht lassen um 4000 B. P. eine
starke Verzogerung des Meeresanstiegs und Anniherung des Meeresspie-
gels an NN erkennen. Danach muf die Bildung der Terrassen in 7 m
und 4 m Tiefe im jiingeren Atlantikum und an der Wende zum Subboreal
erfolgt sein.

Im weiteren wird die Schrigstellung submariner Uferterrassen unter-
sucht. Es werden Tiefenbereiche [ir jede Terrasse angegeben, welche den
Unterschieden der gegenwiirtigen Tiefenlage am Siid — und Nordrand
einstiger Gewiisser erkennen lassen.

Das Veriahren der Trennung der eustatischen und isostatischen
Komponente durch Bezug der Tiefenlage der Grenzfliche zwischen den
Sedimenten verschiedener Phasen aul die tektonische Nullinie wird erliu-
tert und in zwei Beispielen angewandt.

Mit Hilie der isostatischen Betriige 148t sich das urspriingliche Niveau
submariner Terrassen festsiellen. Dadurch wird die Ableitung der eusta-
tischen Kurve von der Kurve der Strandlinienverschiebung ermoglicht.

Die den Zeitraum von Beginn des Priboreals bis zum Ende des At-
lantikums umfassende eigene Kurve wurde auf Grund der fiir die letzlen
5000 Jahre vorliegenden Kurve der Strandlinienverschiecbung in der Kie-
ler Bucht nach Eliminierung der isostatischen Komponente bis in die Ge-
genwarl fortgefiihrt.

Die treppenformige eustatische Kurve des sidlichen Osiseeraumes
bringt den Gegensatz zwischen den grofien Transgressionen im Pribo-
real, Boreal und Atlantikum und den nur noch geringen Schwankun-
gen um NN im Subboreal und Subatlantikum deutlich zum Ausdruck,
Die im Vergleich zu anderen eustatischen Kurven [iir das Priboreal und
Boreal angegebenen gréferen Tiefen passen bei Berficksichtigung der iso-
statisechen Vertikalbewegung gut zu den Befunden anderer Wissenschalt-
ler aus der Nordsee, dem Grofien Belt und dem Arkonabecken.
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CONDITIONS OF ENDURANCE OF SUBFOSSIL DIATOMS IN
SUPERFICIAL BOTTOM DEPOSITS OF THE GULF OF GDANSK

by
RYSZARD BOMR and BARBARA BILENSKA, Torun

Introduction

The analysis of diatoms of the sea sediments and of the inland waters
has been found to be helpful as the subsidiary method in solving many
different problems in the field of sedimentation, stratigraphy, palacogra-
phy, palaeclimnology and others. A considerable amount of bibliography
proves its usefulness in explaining scientific problems concerning the
past of watler basins. Diatoms often constitule the prevailing components of
plankton, periphyton and benthos.

The analysis of diatoms of the bottom sediments gives evidence of
succeeding changes of ecological conditions but it is necessary to know
the conditions of sedimentation and of endurance of the frustules in the
sediments, Davidova (1971) describes factors making the differences bet-
ween diatom complex present in water and in the deposits at the same
time.

The results of diatom analysis of the sediments of the Guli of Gdansk
allow to compare the species composition of subfossil diatoms preserved in
the bottom with the contemporary diatom communities in the water.

Methods

Samples of the sea bottom deposits taken in 1968 were prepared for
analyses according to the method of Przybylowska (1968).

D?endinlg on the king of sediment the following amounts were taken
for studies: silt 10.0 g., silt with sand 15.0 g., strongly sanded silt 20.0 g.,
sand 200.0 g. In the case when the carbonates were [ound they were
dissolved by means of HCL. To remove organic matter the samples were
boiled with 10% hydrogen peroxide until clear liquid and layer of opa-
lescent sediment was obtained. Larger particles were removed by decan-
tation and dusty elements by centrifugation. Washed sediment was trea-
ted with heavy liquid (CdJy+KJ, specific weight 2.3) to get clear diatom
frustules suspension. Pleurax resin was used for mounting of the frustu-
les of the diatoms.

The diatom analysis of the present bottom sediments was performed
from 8 stations situated in the area of the Gulf of Gdarisk (fig. 1). The spe-
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or their biological groups were determined. Quantitative participation n&fl
the diatoms was stated by counting in the given sample no less than
100 frustules excluding several very poor samples, Only the whole frusty. CELL
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Fig 1. Disiribution of stations in the Guli of Gdafsk
Results
The results of analyses are presented in Fig. 2 on which are compa- = ) g 2 2
red the proportional participation of planktonic and benthic forms and 2 o a £ = @ 3
ecological groups. 7
Samples from the depth 20—50 m, consist of sand of different grains oF 0
size. The unstahilitg' of water caused by coastal drift disturbs the typical T R o B L S L
composition of diatoms. Despite the predominance of benthic species, rem- wee: A b
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the places causing the secondary sedimentation of the frustules in a ney
place. In all samples taken from the depth of 28 to 70 m planktonic diatoms
dominate quantitatively constituling even more than 70%. The marine
species with considerable predominance of Actinoeyelus ehrenbergii slill
dominale. The diatom complex oceurring at the depth of 28 to 70 m is cay.
sed by the close neighbourhood of Vistula mouth,

As the depth of waler increases to +70 m the type of silt bottom
begins to dominate changing gradually from sand to sandy mud to typi-
cal silt containing H,S was noted. In the samples of typical silt-bottom
planctonic diatoms dominate quantitatively reaching almost 80% af the
station at 100 m. The presence of brackish-fresh water diatoms is not
significant and does not disturb the sef. In the mentioned stations in
spite of the fact that frustules of planktonic forms dominate in number,
the benthonic diatoms dominate in number of species. The species-composi-
tion of sediment from stations at 70 to 100 m is not synonymous {o the
current diatom complex in the water of this region. In most of the cases
these are fresh-water species deposited by the Vistula and dislocated to
deeper places in quite a long distance from the shore as the result of bot-
fom lowering. Inconsiderable influence of sea-streams at these deupths
has an advantageous impact on sedimentation and endurance of organic
rudiments reaching these places.

In most analysed samples planktonic diatoms determining the rela-
tion of planktonic forms to attached forms are Actinocyclys ehrenbergii
and Coseinodiscus sp, div. Their domination partly confirms the publica-
tions from vears 1929—1970 concerning the phytoplankton of the Southern
Baltic presented by Z, Ringer [1973/.

It is difficult to determine the actual composition of phytoplankton
on the basis of frustules reaching the bottom and preserving in bottom
deposites,

The results of analysis are greatly disturbed on account of transpor-
tation and configuration of the bottom of the Gulf with its unfavourable
condition for accumulation.

Also the degree of preservation of respective species frustules in de-
posits is worthy of mention. Under the same condition of sedimentation
the composition of species depends on the type of frustule structure. Acfi-
nocyclus ehrenbergii atid Coscinodiscus species belong to diatoms which
are more numerous than other species. Their prevalence depends on high
silicaceous saturation of their cell walls.

Comparing the composition of species of the analysed subfosil depo-
sited with the phytoplankton of Southern Baltic the absence of Chaeto-
ceros species in deposits is observed while they dominate in water. The
absence of these diatoms in subfosil deposits could be explained as a result

of fragibe structure of frustules and uniavourable conditions of sedimen-
tation.

Summary

The analyses of subfossil diatoms in the superficial sediments of the
Gulfl of Gdansk allowed us to ascertain species composition and propor-
tional participation of fresh-water, brackish-water and typically salt-water
species of diatoms as well as the relation between planctonic and bentha-
nic species preserved in the sediments.

On the basis of the results obtained it was ascertained that there is
a divergence between species composition of the frustules in the sediment
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. while interpreting the res

d the composition of phytoplanktonic communities found recently in
ﬁ::: e it r, configuration of the bottom, the kind of sedi-
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pienis aﬂI:nln: effect on species composition preserved in the sedi
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) The above mentmnedﬂfngfmﬁ:}e diatom analyses of the sea bottom

sediments.
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JIPEBHEBEPETOBBLIE ¥YPOBHH H OBPA3OBAHMHSA
B HOT0-BOCTOYMHOH HACTH BAJTHHCKOTIO MOPS »

EHANYHINHE A, H., BOAINPER B. J, ESHMOB A, H., THMO®PEEB H. A,
Kaaunusrpan

Hecmorpsa Ha sHOrodeTHHe muecaeaorauns nctopuu Baatuiickoro Mmo-
psi, 10 CHX TIOP MHOTHE BOMpOCH noaineyersepTuunoll mctopmi Bantuku
OCTAIOTCS CNOPHBIMH M HepeleHHBIMH. K qHCAY HX OTHOCHTCS H TAKAA KalO-
yepafl najeorcorpaduueckas npofileMa Kak NoNoHeHHE, KOJHYECTEO H BO3-
pacT rofioueHoBHX GeperoBelxX yposhell. ITAJOHHEIM YHaCTKOM JUIR Hayue-
i apesHeleperoBux obpazoBannii momer cyutathes  Oro-soctounas
Gaaruka (puc. 1), KOTOpas B TeueHHe ToJIONECHA HE HCNHTHIBANA CYLLECT-
BEHHLX HEOTEKTOHHUECKHX ABMMKeHH/, CBA3AHHBIX C H3oCTasmed.

B vkasausom pailoge Araantiueckum otaenennem MOAH CCCP n
Baatniickoil Mopckoii reodusnueckofi skenegnmieii BHHHMOPTEO B Te-
yenne 1965—I1978 r. r. puinoaned GoAbloll 06beM reoaoro-reoHInMEcKnx
it reomopdonornuecknx paboT, BEAOYawmui: a) IXOJOTHPOBAHHE J[HA
(>100 npodmuaneil), 6) ceficmoakycruyeckoe 3oHAHpOBaHHE npubopamu
3TJ1-3 n «cnapkeps (43 npoduns); B) suGpoGypenne (270 CEBAHHH),
0T60p KOMOHOK rpynTtopofi TpyOkoit (175 cTanuwii) W AHOYepnaTe/eM (Go-
aee 300 cranuwmit), aparuposkn (10). Tarofi Gonwmoil daxkrTHueckuil Ma-
TEpPHAN NO3BOJAET BHABHTL W NPOCAENNTs jApesHebeperoBsie YPOBHH B pa3-
AHYHEIX VenoBHAX pa3puTia Geperomoit soms. Bnepese ana Baatuiickoro
Mopa Taxas pafoTa BHNOJHeHa Ha KapTorpaduueckoMm YpoBHE.

HuTepnperanis reoNoro-reoHandeckny, reoMopdosorniecknx AaHHbIX
aaa uenell suasaenns apesnefeperoBux JNHHKA W ofpasoBannit BrIIOYaeT:
a) amaiu3 9XOJNOTHEIX H ceficMOaKYCTHUECKHX npoduaell Ana BHACNCHHA
VETYNOR 0 TEPPACOBHANBIX NOBEpXHOCTEH;

) antocrpaTHrpadHueckoe H3YUeHHE KOJIOHOK A8 OOHADVHKEHHSA ApeBHe-
fieperosnix obpazoBannii;

B) CNOPOBO-MBIALUEBON W AHATOMOBBIT aHagH3bl OMOPHLIX KOJOHOK AMR
BO3pACTHOIN MPHBA3KH YKazauuux obpasosaumi.

Mpexae wem nepefiTh K HITOMEHHIO Pe3YALTATOR MCCASAOBAHMI, pac-
eMoTpHM ofUIHE YepTH reosoro-reoMopoNorHueckoro CTPoeHHd paioHa.

B cTpyKTypHOM OTHOWIEHHH pailol loro-socToynoll BaaThks npencras-
afeT ckAoH BaaThilckoil cHHCKAH3B, HMEWINf AocTaTouHo chomuuil 6rao-
KOBHIi xapaktep. Bepx ocaiouuofl TONUNE CJOMKEH BepXHEMEJOBHMH Mepre-
AAMH, NecHannKaMn, CUCMEHTHPOBAHHEMA (cHanidHUNPOBaHHEIMA) anes-
poantami. B ijomuoli uactn paiiona na maubonee npunoasaTom Giaoke, oG-
pasyiomem B nactoauiee spema CamOHACKH NoayocTpos, COXPaHHANCH OF
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E Geperophle YpoBHi H 00pasoBaiisn pasnux craiui baatniick
B sy sepa OBLIM YHHUTOMEHE, TAK Kak npi 3THX TpaHcrpeccHax
m.m“mnunﬁr;a]il:- 'Jﬁmmlf’:l."ﬂ Gaoka cywn Owa cpesan mopes. [lostomy mux
#

MopCKOH e B sToll qacTi BaaTHRH GespesyabTarTibl.

“DHCF]H Ilﬁtljﬂlﬂiﬂ\l}" Uﬁi]’ﬂhl.‘lﬂl[mu APeBHCTO BEICTYRA CYWIH Ha rn}'{iltuax
U I

AEARNKOROTO PAIMBIEA_NAJACOrCH-HEOTCHOBLIE MECYAHO-TAHINCTEE OTNomp, HacTH
nust (Baamammnn, 1974), B uewrpanuuofi wactn pafiona pacnofaraereg
ofmupusii Kypuicknii necTyn C MaJOMOUIHEIM [@—5 M) wexsom ueTnep.
THYRBX (MOpeHnsX) oGpasosannil. |’V1‘-Ic':nr-:.-‘15.' CamGnfickum o Kypuckny Gap.
KAMH, a TaK#e no WKHoi 1 cesepuoit nepudepun paitona pacnpenensiorey
viacaelopaHHLe npu:‘::ﬁm. aBa mna H'DTHIJ'HK HAXOJAT CcBOe OTPaAMKCHHe 1]
COBPEMEHTOM peasedie Mopckoro aHa, Hawtoace XOpOWO BHPAKEH cenep.
HEll npornd, ¢ KOTOPLIM BOIMOMHO cOnpsaraercs ApesHan goauna Hemapg
(Cvacane, 1969),

Jo ray6un 30—35 m pacnpoctpanenn MpUopesRnoe METKOBOALE — 1a.
KACHHAA NOBEPXHOCTh aB6pPaznoHHO-aKKYM VAATHENOrO BLIDABHHBANNA, BHpa.
foTannas B MOPCHE W MECTamn B KOpeHHLX nopofax. Mowmwocts Hanwo.
PCHHHX NMECKOR N aJeBpHTOR OfW4MHO He npeBbimaer 1—2 . Mopueree
frayonnu 35—80 M) caeaver ckaon Taanbekol BIAJAHHE — HAKIONIag,
MECTAMH TEPPACHPORAHMAN, MECTaAMN MeJKOXOAMHCTAN NOBEPXHOCTH, YHA-
CAcioBanias or norpeGennoro Mopennoro peaseda. Ha ckaone I"nanscxkof
BIIAAHNL pe3ko Bodpactaer (o 10—12 m) MOWHOCTE NeAHIIKOBL X OTAOH -
unii, Tnansckan wnaanna (vaurcofipasnan  menpeccuss c rayonnamMu o
115 M) npeacrapaser coboit ARKVMVIAATHBHYIO pasHuny ¢ Goasmoft mom-
HocThio (o 15—20 ) CAAGOVIIOTHCHHEX To3AHe- | nocaeae THHKORE Y
ocafikoB (Hao8 # ranu),

[Mokpor senunkonwx oraomkenni upeasutaiing neparHomepen. Maxken-
MaasHoli Momuocrn Gosee 100 M on JocTHraer Ha nomepxHocTH CamOwuf-
ckoro Gaoka ma cvme. Ha awmatopun MOPA €ro MOUHOCTh HE MPeRHIacT
B Hactommee spems 10—15 m. Jleanwkoswe oTaosenns npeacTaBien
PASHOBOIPACTHEIMHE MOPEHAMH, OTHHUHBMI 110 COCTABY: OT CYNECYaHmx Ao
CYTAHHHCTHIX © BRIIOYEHHSMH rpyBooSioMoutorn Marepuana  0Gea Hux,
Ha evue wnpoko paasirtm thmosiorasunantibe oraomenns, Ha MOPCHOM
MHE OHH He COXPANHANCE.

B npubpexcnoii sone mops aeinnkonii MOKPORE HCMLITAA CHABHYIG BOJ-
HOBYIO NepepaGoTKY W 3HAMHTCALHAN 4acTh €70 TOANIH OKA3ANACH pazMb-
TOf B NEPHOT TOMOICHOBOMD NMOBLIHCHIIR vporua sopa. B atore ua NnoBepX-
HOCTH MODEHHHIX OTJIOMKENHN HA MHOPHY YHacTkax Aua ofipazosancs noutn
cnacuHoll NOKPOB BANYHHO-TAWGOBHY 06pazoBannii, Tak Ha3LIBAEMAR OT-
MOCTKA, MpefoXpansiomas ANO OT Aaaniefiinero pasMuea. YVacTkl oTMOCT-
KH Ha fHe MOPS MapkHPYIOT paiionkl pacnpocTpancHua MopeH €o 3IHaTH-
TENLHEIME BRAIOMEHHAMH rpyGooGaomounoro Marepnana.

A i Bepe il aunnn B Brae ab-
; sKeHBl NIPH3HAKH HOABANEBO Oeperoso
opj:=h2 M ORUERT it 1F|:ﬂncpxlmcm I OTACKeHHll B KoJoHkax cr. 9/30,

i *npacopol
E.?;SNI{EE; {T]_-';Iimllj 1,2). Takie xe Teppacosul

€ NOBEpPXHOCTH HA OTMETHAX —

Heenenopanuami yeranosneno ieckoasko AperHeleperosty vponiedt
Ha jiie loro-socroutioi vactu Baatnkn wa ravGunax 60—62, 40—46, 30—
36, 18—27, 14—16, 8—12 w 0—+2—3 wm. Kpowme TOr0. K ceBepo-anany
ot muica Tapan ormeueno eme apa vposns: 70—75 u 95—105 M, TIpHYEM
NepBuil NpeACTaBIeH aKKYMVAATHBHOI Teppacoil, a nTopoit — norpeGenisiy Ao -
MOXL OCANKAMH HETKO BHpAMENHHM KAH(OM [0 M BHCOTH, KoTopHl mpo- !Ill' ) d bl ot P F=]3 []e B2
CMATPHBALTCA MO TOMMICH HANCTHIX OCAJAKOB fame Ha oOGHYHON XOJOTHORM ' ) v
samicn, Tlomnaumomy, 06a NMOCAEAHHX VPOBHS OTHOCATCS K maeficTomeHn- -"'".ll A Y " =14 [L]¢ Eﬂ.
BLIM KOJeGaHHAM yPOBHA MHPOBONO OKeaHa, TAK Kak B roJoleHe HamHma- -.;| , i’ %)
whit yposens Baathiickoro MOps B ero 10O wacTH HAXOAMACH HA OT- f iy, é@‘? | e I I L P
metkax — 60—65 m B noabanesoe epems (Knacon, 1975). s L . o 5 0 5 10 i§nm

Ko BpeMenn wauaia roaouneHood {paawaperoir) TpancrpeccHy Mitpo- . __1*' e
Eg;u nn::enﬂa YVUACTOK CYIIH B IDI."D-EII‘JETt:HII{Dﬁ yactit Bantuen saunsmaa Go- mmN B saro-ancrouioll sacTt BaaTulexoro Mopa

ABHHYTOE K 3anany MoJOMEHHe: cesepo-3anaghee muca Tapan — Puc. 1. [lpesnebeperossie ypo T i O ol e waki St

Ha 25 KM, npoTHm cpenell wactn Kypuwckoit koent — wa 50 kM (pue. 1). 1 —msofata n u, 3—6— apesueGeparomie YRELIL, ©O oW Awropmionud (20—16 o LB s e
B nepuon pazentna Baarniickoro reinnkosoro ozepa (127—118 1, 2. 1) bt Mo el ghi syl TonanERoME TR i appeck: 1L — BaromEmAR n N
BOJINOBOM o6paboTke npi yposHaxX Byy=—165—185 m u B,=—30—35 u Nepa’ wnGpodypamte cebumm (Cramaid) | 12— oouowduse” (wvonemeel M 13— Geperonae At

(Tyaeanc u ap., 1977) noaseprancs kpail myenno stora BEABHHYTOTO K 34- 14— ormopinii
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55—62 M olHapyMels N0 Kpalo JPEBHEro BHCTYNA CYUIH K cesepo-3anany
ot Kypuickoii kocw npn sxosoruposanun ana na noasckom HHC «Tuppo.
mers nerom 1979 r. C zamana u cesepo-sanaja 3Ta Teppaca 3aBeplliaertcy
nepernGom ckaona 8 Buae 1—2 s mosororo yeryna. B ¢BAsH ¢ 3THM BHe.
Huft Kpaii noasaAHeBofi GeperoBoll JUHHH MOMeT OBThH OKOHTYPEH H3obatoj
60—62 M (puc. 1).

K cesepo-sanagy or m. Tapan n iomueofi wactn Kypuickoi Kocw wa
rayGunax 40—46 M npocaexmens TpH apeana TeppacoBHX NOBEPXHOCTEH,
06pasoBarmIMXCH, BEPOATHO, B NepBYI0 a3y auuuIoBoil TpaHcrpeccun (mo-
pe Axenenc). [TosokeHHe 3THX TePpPAC VKA3WBAST HA HAMHUHE BRCTYNOB |
poruyrocteil mo Kpaiw cywn (puc. 1). B caasn ¢ sTeM chelyer nodararts

HANHYKE B TOT NEPHOA NEpecHIneli H KOC MEeMIY 3THMH €OCTPOBHLIMH® MQ-
BEPXHOCTAMH abGpasHOHHLIX Teppac.

Ha ormerkax — 30—36 m nporue cpennefi wactn Kypuckoft kocw
TAKKE HAXOAATCH TEPpachkl, KOTOPHE HMCIOT NojnreHerHveckoe obpa3zoba-
HiHe. Mope sTH y4acTKH OHAa MOFA0 NocieloBaTelbHO NepepaGaThiBaThk B
NepHO HecKONBKHX perpeccunnuX ¢asz: Bgy, Ane; u Lit). 3amevaTeannuiy
ABAACTCA TO, uTO Ha cT. 391 wa ra. 33 u nox 30 cm crnoeM MeNKO3EpHHCTOrD
necka obHapyienw npocion topha obwedl MowHoeTeio 9 oM, oTpasnpipe
mocAcaHUNAOBYIO perpeccio (pue. 2).

Teppacosuy nopepxsocTam na ormetkax — 30—35 M, a nporns sanan-
noro nofiepesnss (paiion Banatniicka) na otmerrax — 27—30 M, oueBHAHD,
COOTBETCTBYET YeTKO BHpameHHHA B penwede AHa Ha rayGumax ot 29 mo
18 M noutw orsecHetil aApesnnit wand, ofpamasoutnit nepumerp Cambnil-
CKOTO NMoJayocTpoBa Ha yaaaenun 3,2—4.5 kM oT coBpemennoro Gepera. Bu-
cota 3Toro Kianda 7—8 M, K KpaesblM Y4acTKaM yMmeHblraercs 1o 4—5 M,
a4 Aajee Ha KPHALAX JAPCBHErO MOJYOCTPOBA, NMOBTOpAlOWeEre B oOIWAX Yep-
TAX KOHTYD COBPEMCHHOTO, NEpPexoiNT B JOCTATOYHO YeTHO BHpaHeHHHN B
peasede ara nepernt ckaoHa ¢ mepenanom rayGun 8 3—4 M, 2 Ha OTACAL-
Hoix npoduanx no 5—6 m, Hurepecio, uto no cesepo-socTouHOMY KphUTY
APEBHEro NOAYOCTPOBA Ha NPOAOKCHNN ofiuedi Aunin Kaupa obHapyxeHa
3ATOMAEHNAN AKKYMYARTIBHAR TEpPPaca ¢ S0J0BLIMH NeckKamu (pue. 1).

Orsenenuntil kand obpalareBaics HeCKOALKHMH hazaMH AHTOPHHOBOR
TpaHerpeccun, no seskom chyuae Lity n Lits. Havano ke ero dopmuposa-
HHA, KaK YEA3LBaJOCh, CACAYET OTHECTH K (ha3e aHUHAOBOA TpaHCrpeccHH
Anci. B peayanrare muOrokpathoit o6paboTkn MopeM Kpas APEBHEro BH-
CTYNa cymm ¢ Hero O CMBIT BECh NAAUL PHXAWK HEOTeH-TAe0reHoOBLX H
OTHOCHTEALHO JErKO pasMbiBaeMblX JeHHKOBLIX MOpPCHHHX cyrinHkos, B
HTOre MOpe OTNPEenapHpoBano TOJLY NJAOTHBX MEloBuX Meprencii, B KoTo-
pux u 6ma sEpadotad 7—8 s noaureneTHueckuilt kind. Tak kak kposas
MEJOBHX Mepreneil s3ajeraer He ropHIOHTAALHO, a 06pasyeT NOJOrHe cKaam-
KH, KouTvp Oepera B JAHTOPHHOBOE BpeMsA (BO BCAKOM ciayyae B NepBue
Tpacrpeccusuue (aan) npuobpen Oodee caromusie odepranns (pwe. 1).

ITpu caeayioimnx TpancrpeccHBHuX thazax: Lits, Lits, Limnea (Lity)
npojoaikanack nepepafoTka BHellHero kpas cywn. [TosTomy coBpemeHHEI
noasoankii Geperopoii cxaon Cambuitckoro noayoctpopa (aKTHYCCKH Co-
CTOHT H3 HECKOJALKHX BIOKEHHBIX PA3HOBOIPACTHHX npodHael, KaxALi 3
KOTOPBIX OTPasH1 odepeHyIo TpaHerpeccusiyio gaay. B caaam ¢ KpaTKO-
BPEMEHHOCTHIO NePeYyHCAeHAE X TPAHCTPCCCHBHHYX MHKOB, GopMHPOBAHHEM Ha
NOBEPXHOCTH JHA B Pe3yabTaTe OTMHBA H3 MOpPeHH BAJAYHOB H raH0 nouTH
CNAOLIHONG NokpoBa rpyGoofJoMoMHOre marephada W BHXOAEMH Ha mo-
BEPXHOCTH IHA CAMBHBIX CHANUNPHILNPOBAHHBIX NAE0reHOBHNX AJeBPO/INTOB,
aﬁpaauaamm HOBBLX KANRGDOB He NPpOHCROANIO,
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TpaHCrpeccHBHBC MHKH ! CTORNHE YPOBIA B HX sapepuialoiiue dasnl o7
siaHChL Ha AHe B BHIE nepernGos ckaoHa Ha oTMerkax — 14—16 M (B
pas Mgl Lits),— 8—12 u (Lits). |

[Tpn r:ﬂuux BHICOKHX YpoBHSX mMops B (asy Lily n Limneca (Lity) moa-
subl ObLTH 00PA30BATHCA TEPPACOBLIC NOBEPXHOCTH la CylIe Mo KPBLALAM
CaMmGHIICKOrO MOJYOCTPOBA H 1O ﬁE.pEl‘aht l{}']:"uncmru H Bueanpuckoro sa-
HBOB HA OTMETHAX oOT 0 a0 +2—3 w. M peilcrBHTENLHD, B CHKBAMHHAX,
npoGypeHHblX N0 CEBEPHOMY Gopry ycrsenoil yactin goauns Hemana (oue-
pHANO B ApeBHeil Teppace) oGHapyHeHH JAHTOPHHOBLIC OTJOKCHIA { -
papes, Mopososa, 1978). Husxoro kanda oGHApYHKHTL HE YAa/10Ch, Tak
wak Olf, OUEBH/HO, OB NEPEKPHIT BIOCACACTBIH NAAWOM AEHIOBHI.

[lo kpHALAM OTCTYNABLIEro NpH aGpasui APEBHCTO BHCTYNA CYLIM, Kak
oTMENANOCH BHIIE, (POPMHPOBANHCH AKKYMYAATHBHLIC dopMEl B BHiE KOC
i nepecwineil. Ha ApeBHHX TeppacoBIX NMOBEPXHOCTAX COXpaHuICca TONLKO
HeafadHTebHE N0 MOUHOCTH NOKPOB OCAAKOB. B cesian ¢ pasHocoM phX-
Joro MarepHana ¢ BEICTYNAIOWEro yYacTka CYWIH Ha Ane npeodianant
;i OpazioHHBIE TEPPackL
Apen%ﬁi;: [',ruquue Buapapclz'uuc AaTHPOBKH ApeBHcGeperophix oGpasoBaHuil
MOHO OBl GBLI0 YCTAHOBHTL N0 TFOAOUCHOBLIM OCALKAM. Oanako, B CBA3N C
MHOFOKPaTHBIMH NEpeMelleHHAMH feperoBoil JHHHH B roJ0LEeHe, -:pesagém:
i nepepalfoTKoi MOpPEM OTCTYNaBulero Kpaa Cylld, BhLAEACHHE ﬂ.pEH.rHE ;1:_“
roBEIX OOpa30BaHHii B KOJOHKAX NpPeACTaBser 3HAMHUTEALHHE TPYJAHOC i
Tak, We YAAJA0Ch MOAY4HTh HH OJAHOIN KOJOHKH B NPEACIAX MEeJKOBO, 8
wro-poctounoil Bantukd, rie OBAN On npejcTapieHBl BCE asnl ncu:.nH
Ne/JHHKOBOM TPAHCrPecCHH ¢ PErpeccHBHEIME nogpazamn (BHuHesckan
i : BHOM, AKKYMY-

K cesepy OT npa-goanns Hemana npeicTasietel, B OCHOBHOM, yMy
aaTBHbe 00pa3oBanna (ajeBPHTH, MEJAKHE MECKH € NPOCTORMM zatopdo-
BalHEX 0caAKoB). OHH, BHAHMO, NPEACTaBAAIOT COOOH pasMuTHE H pas-
pesHibE N0 GOALIIOH NACULALH PENHKTE JpPeBHEro KOHYCA BEIHOCA Hewmaua,
JlpesneGeperopre YPOBHH MOMKIO HACHTHGHIIPOBATL 3/ECh MO NPOCAOAM
PAKYLIKH, CKONJCHHAM APEBECHHBI M JIPYIHX pa:rurc.m:uuxtuctan:nu, ii
faAnKe K COBpeMeHHOMY Oepery — H IO NPOCJIOAM r|:ram:unnv|$m "mr?i ma-
TepHana W rpybO3epHHCTHIX MECKOB, XaPAKTEPHEIX Ans sepxheil wacti Gepe
ropoit 3ousl. 10xHee goanus npa-Hesmana akkyMYyAATHBHLIC ofpasoBalus B
GOMBIIHHCTEE CAYYACs HMEIOT Maaylo MOIHOCTD. Ha mlatt'umm:uoﬁ mmm:i:
oHH BOOGILE OTCYTCTBYIOT H 3/1€Ch PasBHT ManOMOULHGLI CAOH c:r:ramqum
NeCKOBR H TPABHA Ha MOPEHE NOCJCLHEro u HpenocaeHero OJe/1eHe: .
B KoJOHKax npHOpestHoll 30HLI MPUCYTCTBYIOT CA0M rpy0o3epHACTOrO r:ﬂam'
pHana cpeii MeJKO3epHHCTHIX MECKOB 0 AJeBPHTOB, KOTOPLIE Mm:;:g £ano
CTaBAsiTh € ApeBHeGEpPEroBEMH 00pas0BAHHAMIL Takue m.ilcré:ml : ;13;110““:
B oOcHOBHOM, B paiione mpa-poanns Hemana u 8 J0JHHOO past nﬁ TR
wennn cepepree CamGuiickoro nojayocTposa. B HeroTOPEN KOJOHHKA P

FYHHBIE OTJAOMKEHHA.

R a?tgié}:]:: :ﬂggefmn il [OBCEMECTHO OTMEeHaIoTCH -:::mum::r:m;, caaza}muu:
npenoNoKHTENBLHO CO BTOPOIl anTopuHosoil Tpacrpeccuei. TO npn:.u}:t:_
rpaBHitHO-rajedHoro MaTepiana H rpyGHIX Mecros, qacmlaa;mraﬁomue |
Moil epxueil wacTi Koaonkn. [TpOTHB IOMKNON HACTH K‘_n,pmcmﬁ Kfr;':cbtﬂi;u'_«.i
AHCTAJNLHOM HacTH BucanHcKOM nepeckni auﬁpnmpulmelmﬂ TpyOKO “m: E]T iy
Ta TO/NLA AATYHHLIX HJOB MHTOPHHOBOTO BO3pacTa, KOTOpas KOppeanpy

= CEEE:D];:E}M, cpaaannse co craamamu Lity u Ance, ouesiiano, conpa-
rAIOTCA B NPOCTPANCTBE, T. €. HANOMKEHL JPYr Ha Apyra, NOITOMY COH rpy-
603epHHCTOrO MaTepHana, COOTBCTCTBYIOWHE ITHM CTALMAM, HepeaKo HMe-
0T 3HAUNTE LHYIO MowHoeTs (1o 1—2 ). Yuactok nojpojnoro kauda, ob-
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aﬁ#g :l?;?f:uzpa:crp;ccun 3TH HaHockl Belau paamﬂ'm. ugcl:ﬁlol?ﬁi?: Btfaech;'j:

e cqma PASHONHO-AKKYMYIATHBHLIX Teppac, NoOKa3IaHHEX Ha

AHun.rl:::-nur:;: S }gﬁ-lll:]:lﬂliaﬁﬂ HMCHHO BO Bpewma 3Tofi eraaun. [To feperam

e npmm!: B rg;)puoru AHTOpHNIOBOrO Mops cdopuuposanncs Ha

e oy I OoablIle MACCHBN [AI0H, PeJHKTM KOTODHIX 06

PCKOM AHE NPH JETANLEBIX Hecdelon oo 4

yuactkax (pue. 1). PRRININCN RRPE Soduiny

B koaonkax, PACTIONOMEHNBX Ha OWBLICH MUIMeHHOI C

ABYX aHUMAOBHX 3aausos (Hemanckoro g CamGnit yue y Geperoe

CKOro)  BCKpHBaOTCR

62

aunii MouocTeio 256—35 em (cr. 23/18, pue. 2). Cnopono-NBAbLUEBBIM
oHH JATHPOBAHB BEPXHHM OOpeasioM,

ple Geperogsle o0pazoBalis NOYTH HE BEABAAIOTCA B KOJOH-
xax B CH3H C TEM, 4TO cooTBeTCTBYIOWAR Geperopad JUHHA MOPQOaOriye-
cxil CONPArALTCS CO CKAOHOM IAaTO Prtaunit n I'pansekoil snagnnn. 3aech
yo/ibMCBHE OCAZKH 32JeraioT Ha pesko pasMbTOl NOBEPXHOCTI MOPEHH,
|]p][HFthﬂ]] nepeMLTHMHE (PBLABIOTIAIIAABIEMH 00pas0BAHIAMI. B Tomue
e OCAJKOB [manbckoil BHaiiiE nepexod ot otaosennii Baamniickoro nes-
HIKOBOIO 03ePd K roJoleny HePEako Npoisiserca norpyGeHnem MaTepuana.
[Tpedopeaibtibie OTJIOMKENNA  A0BOILHO Goasinoi  mownoetn (=130 cm)
BCKpRITH Ha CT. 1625 (pue. 2). 3aech OHM NPEACTABACHB AJCBPHTOBBIMH
jAaMi € THAPOTPORAHTOM H GOBIIHM KOJNHHECTBOM PACTHTEALHBIX OCTATKOB,
yacto B BHAe npocaces. [1o AapHEIM AHATOMOBOIO aHAJIH3E OTJIOMKEHHSA
OpMH[OBAMNCE B NPECHOBOJHOM 3aHBE NArYHHOIO THNA (Gaamunug H

ap., 1974).

Top
aﬂﬂmianﬂ
Hoasaines

Bripogwi

B peayawrarte AeTajbHBIX reoJoro-reoMoponoruieckix 0 reopHange-
CKHX HCCACNOBAHHA B IOro-BocTOMHOI yacTH DaJTHKK YAaloch BbUACAHTL H
7OKAJN30BATL OCHOBHMWE FOJOLEHOBHE YPOBHH W 0DpasoBalHf Ha ydacTee
oT NoJdbCKo-coBeTcKol rpannusl o Kaaiineis.

Veranosielo 6 roJoleHOBHX yposued na rayounax 60—62, 40—46,
30—36, 14—16, 8—12 u na ormerke 0—+2—3 M. Jlpesnebeperosuic ypoBii
npeAcTaBaensl a0pasHoHHBINK 1 aGpasHOHHO-AKKYMYAATHBHEIME Teppacamy,
qeTHO BHpaMEHHBIM B peasbede ana kandom o neperunbamMi CKJAOHA.

JlpesneGeperonbie 06pasoBatis NPejACTABACHE PHIXALIME OCALAKAMH OT
aneBpHTOB-MECKOB 10 rpasiiiio-nectano-rajettsly 0calkos. Perpeccusible
(assl B paje caydaes (PUKCHPYIOTCH OTAOKCHUAME topdsanukos. Boabwoi
HHTEpEC NPEACTABARIOT JAPEeBliie J0J0BME NCCKH B BIAC 3HAUNTEALHLIX JIOH-
HLX MAccHBOB, chOPMIPOBABWIHCCH, BIANMO, B AHIIIOBOC BPEMS U B fhazy
NepBore JUTOPHHOBOIO MOpH.

B ronoueHe y4actok cyuwin B paflode HCCael0Bauuil OTCTYNHA B Npo-
necce Tpascrpeccun sops or 25 Ao 50 kM. llponexoanao noc/ieloBaTEALHOE
cpesanue BHCTYNOB CYILH, OTJOMCHHE OCALKOB NO KPBUILAM BEICTYNOB  H
(OpMHPOBANHE AKKYMYJATHBHBIX (POpM — KOC 0t nepecuneii. [Ipn 3tom B
NepBedl NepHOA roJCUEHOBON Tpaucrpeccuy ApoOHCXOANI0 3aTonjeHHe no-
HIKeHHON cylul, o0pa3joBalHe 3aJHBOB W YCAOMHCHHC KONTYPA Gepera. B
NePHO, OTACALHEX TPAHCIPECCHBHEIX dras (Ane, Lit) 3a caer cpesanns Bhi-
crynos Gepera i GOpMHPOBAHHA AKKYMYAHTHBHBEIX hops NPOHCXOAHAO Bhl-
pasinsaune Gepera.

Havuenne ApesnebeperoBbix ofpazosanuil B 1oro-soctounoill yacru Ban-
THKH MOKA3aJo0, 4T0 B 3TOM paiioie NpakTHUECKH He HabaoIaeTes HIOCTa-
THYECKOTO NMepeKoca ApCBHeGeperoBLX ypoBHeil, ocoGento B nocaeinte gasu

rOMOUEHOBON Tpaucrpeccii.
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ANCIENT SHORELINES AND SHORE FORMATIONS IN THE
SOUTH EASTERN BALTIC SEA

by

BLAZHCHISNIN A. I, BOLDYREV V. L., EPHIMOV A. N
TIMOPHEEV ! A, e

ABSTRACT

Ancient submarine shorelines are distin

basis of numerous actual data (more than 100 profi
23 glr;?i 1&;&5 igLszlrsiT“ié:;agntyuﬂiig Iqe?lsure;nents, vib rclz:ldriilllii?asguarngdsjgf;;?ggmg}
; stations) in the South-E i
:i._;tllmted between the Soviet-Polish frontier and Ia;%p%?iztﬁg:vﬁagaic?ﬁgﬁ
1egec|:cene Ieﬁels (60—62, 40—46, 30—36, 14—16, 8—12 m below the sea
ahrasiisn :J:d az a 0—+2—3-m level) are represented in the relief by
Aarasn and, agﬁras.fgn-accUmutath terraces and cliffs. Shorelines at depth
e —105 m refer to Pleistocene. Ancient shore formations are
arked by gravel-pebble and sand accumulation, including a shell. Re-
Igr::;sne phases are sometimes fixed by peat layers. Submarine dunes for-
ned apparently during Boreal time are of particular interest, An isosta-

tic distortion of Holo i i
i cene submarine shorelines | i
region under consideration, LA SRR e

guished and mapped on the
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SUBMARINE DELTA OF THE WISLA RIVER IN THE GULF OF
GDANSK (SOME RESULTS OF CONTINUOUS SEISMIC PROFILING)

by
ZBIGNIEW EITMINOWICE, Gdynia

The Gulf of Gdafisk arca is the most interesling part of the Southern
Baltic. The exceedingly rich forms of its coastal zone, both the contempo-
rary and the older littoral belt, particularly well preserved in the south-
eastern part of the Gulf — all these have been attracting the attention of
scientists concerned with the Ballic Sea and its postglacial development
for quite a long time.

Since 1974 Institute of Meteorology and Water Management, Mariti-
me Branch in Gdynia (Laboratory of Geomorphology and Geology of the
Sea) have stepped into a new stage of geological exploration of the sea.
Due to the seismo-sonic instruments (EGG—USA, uniboom — model
930-1), with the use of which scismic profiles of any desired length are
obtainable, we have acquired a rich material, rendering a well-shaped
picture of the structure of Quaternary deposits in the Ballic Sea.

Actually we have seismic profiles, about 700 km in length, derived
{rom the Guli of Gdanisk (fig 1).

The most characteristic element in the morfological features in the
bottom of SW part of Gdarsk Bay is the flat platiorm extending to the
deeper part of this basin. Its depth is 30 m on an average under sea
level, whereupon it drops down to the deeper parl ol the basin to about
70 m, over an area of several hundred meters. The course of this form is
distinctly marked by the 50 m isobath. The form has been known for
many years, well penetrated by means of echo-sounders and its plots de-
picted on echograph charls show o very steep slope, especially in its
north-eastern and eastern part, frequently styled the *Cameroont”. The huge
declivity, as recorded by echo sounders, {o some degree must be confributed
to a very high difference between their vertical and horizontal scale rea-
dings, but nevertheless it imposes us as a very steep slope. This undoub-
tedly is the most slopy bottom part in the Southern Baltic, next to the
inclined slope of the Hela Point.

This fact probably have influenced the hypotheses ventured by many
explorers. It was considered to be yet another isolated Pleistocene morai-
nic plateau, a counterpart of the Kepa Redlowska, Kepa Oksywska morai-
nic plateaus and many others (Rosa R.— 1967). It was said {o be an old
cliff shore of the Yoldia Sea (Rosa B.— 1970), while still another hypothe-
sis did not altogether preclude the eventuality of its being a steep slope of
erosive valley (Marsz A.). Unfortunately the deeper geological structure
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of this form remained unknown, while the short vibro-cores failed to giye

an univocal answer on this matter, of this interesting problem.
 The Fenphysicnl instruments recently applied brought a solution i
this problem, All the seismic profiles running across this form yield t]qn1
pICtUTl:E_ﬂf a typical delta cone. d
s is then a delta plain extending at the depth of about 30 m
sea level and slightly inclined towards the :1r.t:ca1:u:ir:| regions of the G:?Id:;

\

Ae-Tg

I
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Fig. 1. The sketch of Ihe profiling situation in the Gulf of Gdafisk

Gdansk, next to pass into a slope of a higher inclination ratio which is
a delta front, descending down to about 53 m (sometimes to about 65 m)
in depth and mildly passing into prodelta bottom,

The slope of the delta front, in its most steep parts as mentioned abo-
ve, does not exceed 12 to 14 degrees, which all the same is slopy enough

and usually net encountered in the deltas i i
el s in open sea but rather in lacu-
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u :
tl::rﬁt' gmiS thesis, while simultaneously

components of the geological structure in

The presented ZG-29 profile (fig. 2), even though it does not pass
h the central part of the della, is a very adequale example to sup-

it contains all the principal
the Guli of Gdansk. This profile
extends north-eastwards [rom
the 10-metre isobath off the Ka-
mienny Potok (Stouny Stream)
loecality.

The Crelaceous sediments
directly underlay the Quarterna-
ry deposits. The Cretaceous
layers decline at a wery small
angle towards ones, with their
layers declining at a very small
angle towards the soulh-east
{assessed [rom some other pro-
files).

The upper surface of Cre-
laceous sediments appears as
an exaration surface (Galon
R.— 1961, 1967; Rosa B.—
1967, 1970) of the continental
glacier. The denivelations on
this surface are minimal, ol a
large radius and hardly discer-
nible in limits for about 5 m.

The Cretaceous surlace is
mildly raised towards the shore.

Pleistocene morainic depo-
sits, very clayey in its top of
the bed stratum are situated on
the Crelaceous deposils. This
clay is highly differentiated in
the thickness, ranging [rom se-
veral fo almost 15 m,

The Pleistocene surface is
in the nature of a ground mo-
raine, inclined towards ¢the
deep-water part of the Guli of
Gdansk.

The series of deposits found
on the Pleistocene merainic
clays is most important to esla-
blish the chronology of changes
that had taken place in the Guli
of Gdansk and the “Gdansk
Depth" area after the recession

Fig. 2. Prolile ZG-29 ({ragment);

C — Late Pleistacene clay, D, — The aldest

stage af the délla, Dy = The youngsér

singe of the delia. H = Holocene muds.

K = Creinceous sediments, P — Pleistocene

maorainie deposils, R — Old disiribulary

chnnnels, T = The gravel and shingle hori-
zon of the Lillorina Sca



i | glacier. It can be traced on all the seismic profiles ip
?}Ei;h:r::n\t:ﬁ;1lt1u|%ghly is bounded by the 55°11” N latitude andpductining
at the northern slope of the Gdansk Depth, The seismie reflexes which are
the records for this series ol deposits are typical for varved clays. Several
cores were collected at the top-of-bed part of these deposits. These actually
are varved clay deposits and the age of the lop of the bed was assessed
by the pollen and diatom analysis method (Zachowicz J. and Zaborow-
ska K.— 1979) to represent the Younger Dryas, The characteristic feature
in all the seismic records is that the surface of these varved clay is relie-
fed with numerous indents. It will be seen that in all such indents all the
layers of the whole clay series repeat an identical deformation as observed
on the clay surface. This is a very essential information because it allows
to consider the whole series of these clayey deposits to be a separate sira-
tigraphic unit.

The question is what was the reason of deformation this varved clay
series previously situaled horizontally?

The deformation process of varved clay series must have proceeded
in the Gdansk Ice-dammed Lake, at the outskirts of the continental glacier,
covering gradually the dead ice blocks in the ground moraine, When the
climate became warmer and the dead ice blocks where melting away, the
whole series of clay deposits in those spots underwent deformation. These
are, therefore, late Pleistocene clays.

So, the whole series of delta sediments is deposited on even these
varved clays directly.

This is best seen on all the seismic profiles, including the ZG-29 one
(fig. 2). The thickness of those varved clayey series in Station 9 is about
20 m and about 15 m in Station 6. They are found within the whole
of the Gulf of Gdaisk at its borders, under the younger deposits and even
at an about —40 m ordinate level.

In the delta forefront, in the deep-water part of the Gulf of Gdansk,
Holocene muds are laid on the delta deposits, The horizontal arrangement
of those muds is very regular. Further in the Gulf of Gdansk, where the
reach of the delta deposits ends, these Holocene muds are deposited di-
rectly on a series of late Pleistocene varved clays.

o principal stages of delta formation are distinguished on the
seismic profiles:

(1) the oldest stage, with delta plain roughly at a —30 m ordinate level,
and deposits up to 31 m thickness maximum, sometimes to 40 m are
observed on some profiles.

This delta part is made up of sands of various grain sizes, often
interstratified with gravel. Probably this is a proof that in this time cold
climate was existing (Pettijohn F. J. 1972) and also of the high transport
dynamics of the Wisla River. This very huge delta undoubtly should be
connected only with this river.

The inclination of layers in Station 8 of profile ZG-29 (fig, 2) is
;g;:mut 4, inclination ratio up to 12° has been observedsin some other pro-
iles.

(2) The younger stage, having its delta plain on an about —15 ir ordi-
nate level is positioned on the older delta plain.

The maximum thickness of delta deposits here is 15 m. The layer is
built up of fine-grained sands inlerstratified with mud and the inclination
of the layers does no! exceed 3°.

1 We are unable to trace the most recent delta cone formations in estua-
ries of some Wisla distributary channels like “Dead Wisla®, the “Bold
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Wisla® and the Wisla River Dugoul. Our research vessel “Hydromet® waq
unable to navigate in their shallow waters.

Obviously, the delta progradation process did not follow in regular
way. There have been frequent changes of the distributary channels, oh.
served in many profiles. Profile ZG-29 (fig. 2) clearly demonstrates such
an instance between Stalions 6 and 7, where new river channels bed made
a cul into the already existing delta deposits. It is interesting to nole
the level up to which the river beds made their cut. These levels range
from — 34 m to some — 38 m. On the ZG-41 profile (fig. 3), even at an
about — 37 m ordinate level is seen on the delta front an undercut in the
nature of a eliff.

During an exploration cruise in June 1979, B. Rosa and A. J. Blaz.
hchishin ventured a suggestion that this might be an Ancylus cliff. We
have taken the core 3.5 m long, at that spot, and there we have found the
layer of the peat at the horizon 2.5—2.8 m.

To obtain some data on the age this form, and than the above sug-
gestion is going to be confirmed.

Similarly profile ZG-4 (fig. 4) may deserve our altention., The cha-
racteristic structure of the delta front at that place also confirm the lower-
ing level of the waler basin at the end of the oldest delta formation,

Worth mentioning is the fact of occurrence of a distinguish typical
reflex from the gravel and shingle horizon present in all our seismic
records in this area. This is found already at a — 33 m ordinate and it
raises gradually towards the shore. The presence of this gravel and shingle
level was also assessed under the coverage of younger deposits, to the
outer side of the Hel Peninsula,

The conjectures that this might be the basic horizon of the Littorina
Sea transgression were confirmed, when we took test core on the ZG-29
profile, at the foot of the vounger della front. A conirontation between
seismic results and the sampled geological core was positive.

We have found 10-centimetre layer of coarse-grained sands and gra-
vel, with fragments of shells, at the expected penetration depth level.

This coring test is all the more valuable, because peat was found to
exist, under the basic horizon of the Litlorina, Sea transgression. High
importance of this core must be stressed in view of the location of the
tested spot —on the oldest delta plain and simultaneously in the fore-
front of the younger delta.

The ZG-6 profile (fig. 5) ends where A. Marsz expected to find on the
Jdepth of about 70 m the erosional estuarine mouth of the Wisla River.

The instruments at this disposal were standard echosounders, giving
nothing but sufficiently good records of the bottom morphology.

In ZG-6 profile it is seen that the alleged steep slope of the erosional
valley simply is the delta front, whereas the hardly explicable low slope
to the opposite side is the lower part of the Hela Peninsula inclination.

To sum up, several most important facts are worth reiterating:

— delta deposits of the Wisla River are deposited directly on late Pleist-
osene clays, and their top of the bed is dated as the Younger Dryas. Wisla
River can be assumed to have started its delta formation at the end of the
vounger Dryas or at the beginning of the Preboreal period, consequently
towards the end of existence of the Baltic Ice Lake or right at the beginning
of the Yoldia Sea.
— the deltaic plain of the oldest delta cone, at a — 30 m ordinate level,
approximately coincides with the water basin surface of those period.

7

Fig. 4. Profile ZG-4 (fragment)



Fig. 5. Prolile Z2G-6 (fragment)

probably the cliff undercut of the oldest delta front (on ZG-41 profile)
is the trace of the lowest shoreline in this area, in all probability deno-
ting the Ancylus Lake level at a — 38 mto —40m ordinate.
These facts may inform that the oldest and the most huge part of
the delta must have been built up in a relatively short time. This
can be explained by an exceptionally high transport dynamics of Wisla
piver. Obviously, Wista at that time, after having directed its course
northwards, must have been a young river, violently cutting the morainic
Jlateau and the adjacent out-wash areas under way (Galon — 1934, 1961,
1967; Roszko L.— 1968). This is, to my thinking, the reason why interstices
of coarse sands and gravels, far from typical in a delta formalion, are
found here.

There are many questions left in this matter reported upon above. It
is hoped to find answers {o some of them soon.

he geophvsical methods by themselves will not always yield an

equivocal reply. It is necessary to acquire deeper undisturbed cores to be
able to identify some of the components of the seismic records, at the
same time furnishing us with new material on paleobotany and other
investigations, allowing us a better recognition of the chronology of post-

pleistocene modilications in this area.
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MOJBOAHASA LEJNBLTA P. BUC/BI B TIIAHBCKOM 3AJIUBE

36, IATMHHOBHY

PE3IOME

[pumenenie ceiiemoakyernyeckoil anna PATYPH A5 HENPEPWBHOFO Npo.

PHIHPOBAHKA MOPCKOrO AHa 1370 BO3IMOMKHOCTb BHLISBHTL CTPYKTYPH JHa.
Peayabratsl, nosyuennsie B TAanbckoM 3aiiBe, BHOCAT MHOMO HOBOrO Aag
NO3HARNA CTPOSHUA H NpoNCXOXKACHUA 3T0r0 3aausa. OcofelHo HHTepecio
FE0JOrHtCCKOE CTPOCHHE 0GAACTH MEAKOBOALA MeKAY rr. [aansek u Xesn,
MOHHAAIOUErOCs KPYTHM CKJAOHOM B CTOPOHY UEHTpaiLHOR yacti [lanb.
CKOro 3ajmMea.

Ha aaperncrpuposannux cefiemoarycrnyecknx NpopHAAX YeTKO BHINa
THIHUHAA JenLTo0OpasHan CTPYKTYpa sToro paiiona,

Mo3kHo BRIEAHTL TPH OCHOBHLIE (passl 0OPAIORANNA ASALTH:

1) AeantoBas papmumna, KoTopasm HaxomnTes na rayfune ok.— 30 M, ¢
MaKCHMaALHOH ToAunHON otaoXennit no 41 m. Ppour KeavTH ©
CHOH HaKAOHeH do 127,

MAaanmas QensToBas PaBHHHA, KOTOpAR HaXOJHTCA Ha YPOBHE OK.

— 15 M, momnocTsio 10 12—15 M, ¢ HakdoHOM ee (potita i CAOl-
CTHIX OTAOHEHNiT okono 37,

2)

3) caman maamwan — 3710 COBPCMCHHEC JeNLTOBLIC KOHYCH BbiHOCA
Mepreoit Bucas, Cuenoii Bueas n [Maexona.

Ouenn BadHBIM penepoM juis onpejefiedns BO3pacTa ACAbTH ABAAITCA
HGﬂJ’J‘.HE-HJIEﬁI:'I‘DuEHﬂBbIL‘ FAHHE, KOTOPLIC MOMHO NpoCaeIHTh OT CAMBLIX ray-
Goxux mect nambekoro sanusa o ypoeua — 40 m. Bospacr kposaw stix
[/IHH ONpefcleH NbIILIUCBEM METOAOM KAk epxuuil Apuac. Henocpencreen-
HO Ha 3TOM KOMMJCKCE FMANHACTHY OTAMKEHHAN 3ajderdeT HanGojee Ipesynit
KOHYC BBHIHOCA JACALTE. ﬂ.’lﬂ FTOro KOHYCA AAPARTEPHEBl COOH, CAOMCHHBEE
KPYNHOOGIOMONHBIMH OCA[AKAMHE — FPABHEM H KPYNHOICDHHCTHMH MECKaMH,
3acnymuBaer BHUMANHA €O KAMEHHON OTMOCTKHM, cBS3aNuMil © MOpCKO|]
TpaHerpeccuedl, ofHapyxenHoil Ha yposne — 33 M u noAnuMawoulelica B ¢To-
pony Gepera, Bo muormx secrax sror chaoit Apesieil nensThH sABAfeTCH
YPOBHEM, OTACARIOUINM APEBHIOW deAkTY oT Maaiieii. On ofnapysken Bioab
Beero Iaanbekoro 3a1MBa, a Takme Ha BHelHedl cropore XeabcKOR KOCHL,

Hecomuenno, o6pasoBanue CTOJILKO MOLLHON AeNbThl CACNYET CBASH-
BATh € JCATEJBHOCTLIO KPYIHON PeKH K BCE YKA3RIBAST Ha TO, YTO HMEHHO
3/lech HaXOMNTCH camulil Apesnuii paiion yorea p. Buean,

Hayuenne nomsoanoit aennTsl BHeAw Jaet MHOrO HOBWX AaHHBIX ans
MO3HAHNA NO3HeNeIHHKOBOTO pasenTHa Baatuiickoro mops.

gmm
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SUDLICHEN

HOLOZANEN ENTWICKLUNG IM BEREICH DER

zln‘l!.:]l:tSTSEE. DARGESTELLT AM BEISPIEL DES NORDOSTLICHEN
KUSTENGEBIETES DER DDR

von

Wolfgang JANKE und Heinz KLIEWE

; . 3 icke
ie in dieser Arbeit dargelegten Erkenntnisse zur holozanen Entwic
Iungnilri siidlichen Ostseebereich sind das Ergebnis einer rnfﬂ:r{ als 3:]5—1312'—‘
rigen Forschungsarbeit durch _die geographischen Edmrﬁcéliﬂﬁer-um.
Ernst-Mnritz-hrndt—Universit:‘at Gé’l:lf‘.;ﬁ'ﬂ}gﬁ :S:L T?EI; FF?IE &f{[{h :rd er
itd eitung der Pro M, .
l‘l?rsl}fltiﬂefw‘::nlamug:;niz;Lvun Fgﬂrscllungsauft(f’ugcn wurden unter sl.]t_ark:ur
Miitarheit beider Autoren dieses Apfsatzﬂs liber 5_(? Bnhrung‘e:l'l maﬁlmi-
Maximaltiefen um 40 m unter NN mcdergetcuil sowie ergaEanssu“ il
che Schiirfgruben und -griben, letztere insbesondere zur ir at = 2y
Strandwallfazies und des J‘:.uihbaues von Kiistendiinen, angelegt.
und Schiirfe verteilten sic .
o a) aufl die Seesandebenen der Aufenkiiste mit ihren Haken und Neh-
rungen, o
b} auf Eia im marinen Einl'luﬂhet:eich gebildeten Holozinniederungen
an den Boddenriickseiten sowie —
auf die Miindungsgebiete der Kiistenfliisse. .
tI:f.':ie Sedimentproben wurden inshesondere untersucht au%ll.ﬁnn}fmﬁ:ﬁv
verteilung, Chemismus (unter anderem Kalkgehalt, fussgqrt ori EI;OHEI{
Phosphat), Glihrerlust, Mollusken, D 8eecen, Choiu. Pine wiehlige Er
i dologische und fruhgescin ;
;?ii;i:énlﬂ?ﬂtgn G0 C-141Dat1{:rungen durch Dr. Ing. G. Kohl, C 14-Labor
W der DDR in Berlin. o ) .
o PEldie priilitorinazeitliche Entwicklung im [mrdt}_slin_:het'_t Kﬁﬁignhzaﬂgn
der DDR kann nur in ihrem jiingeren Abschnitt, ndmlich ni:} egigr!nhard
Boreal durch die Sedimentiolge des Ancylus-Grofsees (K IEW?-dﬁI i
(1960), der in etwa von 9 300—8 900 b. p. bestand, und im '?I?]?]reba UFIIE:I Ahe-
Sedimentiolge der borealen Regressionsphase (8 Ei‘l]l]d—B 3 'ﬁféalre o
hingigkeit von der Héhenlage zu NN) erfalBt weruer;. mhun e Ie
Yoldia-und des Echeneis-Zeitraumes erreichten das Un EESUC gtg iet
wahrscheinlich nicht. Unter den Sedimenten des A_ncy:uq-l mﬂ‘se?s‘_ ;gﬂst_
zwischen — 40 m und mindestens — 25 m NN spatglaziale b]lf lI:Il:aII’,Li ;
glaziale SiiBwasserbildungen {‘Schluffe und Sande, meist d? ! n:
Dariiber befinden sich die Sedimente des Ancylus-Grofisees, die im
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tersuchungsgebiet zwischen —24 m und maximal etwa —8 m NN
anstehen. Des Ancylus-GroBsee ist der ausgesiiBte Nachfolger des Echeneis.
Meeres. Er bildete einen kalkoligotrophen bis -mesotrophen tiefen Sipg.
wasser-Klarsee. Das im Untersuchungsgehict anstehende [-Iauptsedimnnt
bilden kalkhaltige Sande (vorwiegend Fein- bis Mittelsand, in Ufernihe
z. T. griber. d. h. Fein-bis Grobsand: CaC0Q; — Gehalt 2—10%), die vig].
fach von z. T. sogar mehrere Meter miichtigen Kalkschlufflagen (CaCO,—
Gehalt 10—25%) durchsetzt werden. Die wichtigsten Mollusken dieses
Grofisees waren Ancylus fluvialilis, Lymnaea ovala, Bithynia tenfaculaty
und Pisidium-Arten; weilavs seltener {raten auf Lymnaea auricularia, Val.
vala piscinalis, Valvala cristela, Bathyomphalus confortus v. a. Dic Dia.
tomeenflora dieses Klarsees war reichhaltie und wird inshesondere
durch folgende Arten charakterisiert: Melosira arenaria, Cyclotelly
comla, Fragilaria pinnata, Synedra ulna, Cocconeis disculus. C. diming.
tum, Gyrosigma atfenuatum, Diploneis domblittensis, Pinnuleria viridis,
Navicula scutelloides, N. tuscula, N, placeniula, Amphora ovalis, Cymbellq
helvetica, C. aspera, C. lanceolala, Rhopalodia gibba, Rh. parallela, Den-
ticula elegans, Epithemia hyndmannii, E. intermedia, Cumatopleura ellip.
tica, Surirella biseriata und Campylodiscus noricus. Der Aneylus-Grofisee
verharrte im Niveau von ca.— 8 m NN bis zum Zeitpunkt des Uberlaufens
und Einkerbens des ihn von der westlich anschliefenden, tiefer gelegenen
borealen westlichen Ostsee trennenden natiirlichen Staudammes im Be.
reich der DarBer Schwelle (Kliewe-Reinhard 1960).

Wihrend der nun cinselzenden borealen Regressionsphase kam es
in den unterschiedlichsten Héhenlagen zwischen 8 und 22 m — NN jetzt
zur Bildung von Seesedimenten, inshesondere von Kalkschluff, Kalkmud-
de und Seekreide in den Restgewissern sowie von Torf an den Seeflan-
ken im ProzeB ihrer Verlandung. Dem Charakter nach handelte es sich
um meist nur kurzzeitig bestehende flache, kalkoligotrophe bis mesotro-
phe, gut durchliiltete Gewisser. Pollenanalytisch ist dieser Zeitraum durch
das horeale Corylus-Maximum gekennzeichnet (Abb. 1): im See und
Seeverlandungsraum konnten pollenanalvtisch des weiteren folgende da-
fiir typische Pilanzenarten ermittelt werden: Myriophytlum verticillatum,
Utricularia vulgaris, Typha lalifolia, Phragmiles sommunis, Equisetum
sp., Menyanihes trifoliala, Comarum palustre und Luycopodinm inundatum.

Zwischen der Ablagerung der Sedimente der borealen Regressions-
phase und der anschliefenden initialen litorinazeitlichen Transgression
befindet sich — sedimentologisch und pollenanalytisch (Abb. 1) nachweis-

bar — ein Hiatus. Die regressiven Torfe des mittleren bis jiingeren Bore-
als und die hangenden, transgressiv bedingten Torfmudden unmitielbar
dariiber unterscheiden sich im Pollen- und Diatomeenbild stark voneinan-
der. Letztere zeigen schon das Baumpollenspektrum des Alteren Atlantik-
ums (Abb. 1) mit einem ausgesprochen holien Anteil der Nichtbaumpollen
(z. B. Cuperaceae) sowie der Farn (Thelypleris palustris) — und Laub-
mooessporen. Die Siifwasserdiatomeen der borealen Sedimente werden von
Brackwasserarten bei Dominanz von Campylodiscus elypeus in den darii-
ber folgenden atlantischen Torfmudden ahgelést. Diese boreale und
friihatlantische, iibercinander lagernde, durch ecinen Hiatus voneinander
getrennte Sedimentfolge bildet einen in der fiberwicgenden Mehrzahl der
Bohrungen nachgewiesenen Leithorizont — u. E. sogar den wichtigsten,

markantesten und stetigsten — im Kiistenholozéin des siidlichen Ostseebe-
reichs,
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i i ine Wiederauifiillung des Ostseebeckens bis auf das
.Dle 1.,%11;}51:&%2}5?&3&% ist im sﬁdh:ﬁtischcn Untcrsu-::hungﬁra_mm ab
7000 b. p. nachweisbar. Thr ersler Hauptabschnitt war die Litorina-
o ression (7 900—2 000 b. p.), benannt nach den beiden Meeresmol-
Tm-n sngm‘nu littorea und Littorina saxalilis, die [iir diesen Zeitraum
.IUSLGH-ImIW Untersuchungsgebiet nach Oslen bis zur Mitle der l:isel:lumur
" gﬁl.qﬂstu verbreitet waren, heute aber Gstlich der Westkiiste Riigens auf
Auﬂ;ﬁ su geringer Salinitit nicht mehr gedeihen. Diese Transgression
Er:‘:;aﬂt mehrere Phasen (Kliewe, Janke 1978), die wie folgt zu charakle-
isi sind: ‘
nsml{;nr;tiale Litorinaphase: Wihrend dieser den Zeitraum von 7800
(8000) bis 7300 b. p. umiassenden Phase erfolgte der starkaj.e Me_er:;s-
icoelanstieg wihrend des gesamten Postglazials, und zwar von minde-
spmg‘__ 15 m NN bis —5 m NN, was einem Transgressionsbetrag von
Sti{i’: 2 m pro Jahrhundert entspricht. Wihrend dieser Phase vollzog sich
ilm kiistennahen Bereich cine Durchmischung des S&ﬁwgsscrs dieses Rau-
s mit dem von Westen einstromenden Meerwasser. Suﬁw_ass.crmul lusken
m:d -diatomeen werden im Verlaufe dieser Phase immer stiirker von Arten
:bgc!l:ﬁst, die einen héheren Salzgehalt vertragen. In der Dwtmunﬁn_ilurg
sind aufer echten SiBwasserarten und B-Mesohalobien mit Campy{adlsccé.
clypeus als Hauptart vor allem ul:g{:-haIﬂh-mldxl'l'pr-::nte Arten, wie z. .
Cyclotella meneghiniana, Synedra uina, Fmgd':lzrm mr:sre‘mms, Fr. brevi-
sfriata, Cocconeis pediculus, C. placenfula, Rhoicosphenia curvata, Masto-
gloia smithii, Gyresigma allenuatum, Pinnularia viridis, Caloneis amphis-
baena, Anomoeoneis sphaerophora, A. coslala, Navieula rhynchocephala,
N. oblonga, Amphora ovalis, Gomphonema angustatum, Cymbella prosira-
ta, C. ventricosa, C. aspera, C. lanceolala, Rhopalodia gibba, Rh. gibberu-
la, Epithemia-Arfen, Nitzschia tryblionella, C-'yma{%pfeum ngphm, C.
solea, Surirella ovala und S. elegans, \-'crtrot-:n: Wihrend dmsm: Phase
kam es zu einem Ertrinken ausgedehnter Abschnille der Jungglazialland-
schaft; die Kistenprozesse konnlen in jedem ‘t:ﬂ‘clﬂl_lf._f:n NEEL‘HLI nur_lur
kurze Zeit wirksam werden, so daf eine unfertige, initiale Kistenkonligu-
ration fiir diesen Zeitraum charakteristisch war. Der ausgesprochen schnel-
le Ansticg des Ostseespiegels fiihrte zu eciner schr schnellen, weil {iber
das Kiistengebiet in das Binnenland hinein wirksamen Verandcrungllm
Bodenfeuchteregime, in der Substrat- und Epdi_:ncnh_ﬂcklung (z. B. Ver-
torfung, Vergleyung), in der Vegetalion sowie im Klimacharakter.
Friihlitorinazeitliche Retardations- bzw, Herhar}'ungsph;:se von ca.
7300 bis 7000 b. p. Diese Phase konnte bisher nur in geschiitzten Buch-
ten jener Zeit nachgewiesen werden, und zwar durch ein nur kurzzeitig
wirkendes Torfwachstum fiber den Sedimenten der initialen Litorinatrans-
gression. An stiirker exponierten Kiistenabschnitten, insbesondere an da-
maligen AuBenkiisten, erfolgte jedoch ein iliecfender Ubergang zur Sedi-

mentbildung der ‘ ‘

1. Litorina-Hauptphase. Sie umfafte den Zeitraum von ca. 7 000 bis
5700 b. p., und der Meeresspiegelanstieg erfolgte von —5 bis minde-
stens — | m NN. Wihrend dieser Phase kam es aul Grund der gegeniiber
der inniialen Litorinaphase schon deutlich reduzierten Anstiegsgeschwin-
digkeit zu einer intensiven Abrasion an den Flanken der Inselkerne, zu
einer sehr starken submarinen Materialakkumulation und somil zur Redu-
zierung der im Spétglazial entstamdenen Reliefunterschiede, aber auch
schon zur Bildung von Schaaren und Haken, eventuell anch Nehrungen,
als Elementen von Ausgleichskiisten. So war z. B. die heutige Nehrung
Schmale Heide im Raum Binz (Insel Riigen) und auch die Peenemiinde-Zin-
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nowitzer Seesandebene zwischen Bannemin und Zinnowitz {Insel USEdl:}rn}
um 5700 b, p. schon bis mindestens — | m NN aufgehdht. Wihrend dip.
ser Phase kam es in den tieferen Auffiillungsgebieten zur Sedimentation
des schluffig-tonigen Litorinakleis, mit abnehmender Wasserticfe und Zu-

nehmender Strandnihe wurde das in den damaligen Aufienkiistenbereichep '

akkumulierte Material dabei zunchmend griber, in der Strandfazies dq.
minieren schon Fein- und Miltelsande. Es scheint, daf das litorinazeit|j.
che Salinititsmaximum im hier untersuchten Raum dieser Phase 2UZUord.
nen ist. In der Diatomeenilora sind mesohalobe Arten vorherrschend, Siip.
wasserarten aus dem Binnenland sowic polyhalobe Planktonarten sing
ebenfalls vertreten, Campylodiscus clypeus und zum Teil auch C. echeneis
dominieren zumeist, von den a-Mesohalobien und Polyhalobien sollen 4.
a. hervorgehoben werden: Paralia sulcata, Hyalodiscus scoticus, Coscino.
discus eccentricus var. fasciculata, Actinocyclus ehrenbergii, Bidduiphia
aurita, Terpsinoe americana, Grammaltophora oceanica, Rhabdonema gr.
cuatum. Rh. minutum, Cocconeis scufellum. Achanthes brevipes, Diploneis
bombus, Rhopalodia gibberula var. musculus, Amphora coffeaeformis, Nits.
schia punctafa.

Hochlitorinazeitliche Regressionsphase zwischen 5700 bis 5400 b. p.
Auch diese Stagnations- bis leichte Regressionsphase ist nur in den Sed]i)-
menten ruhiger Buchten bzw. der Boddenflanken in Form von geringmiich-
tigen, einige Zentimeter starken organogenreichen Verlandungssedimenten
belegbar, insbesondere aus dem Raum Rappin und Ralswiek (Insel Riigen,
Kliewe, Lange 1968) sowie Bannemin und Zinnowitz {Insel Usedom). Es
handelt sich dabei um in situ-Ablagerungen innerhalb von Schilfréhrichten
sowie aus dem Bereich von Boddenniederungen. Die auffallende Hiufung
von C 14-Daten in diesem Zeitraum, verbunden mit Aussagen von Pollen-
diagrammen, veranlafite uns, diesen Zeilraum auszugliedern.

Als weitere Phasen der litorinazeitlichen Entwicklung folgten:
2, Litorina-Hauptphase zwischen 5.300 und 3 900 b, p.. spitlitorinazejt-
liche Stagnations- und Regressionsphase im Zeitraum von 3900
bis 3 000 b. p.,

3. Litorina-Hauptphase zwischen 3000 bis 2 000 b. p.

In diesem durch eine schwache Stagnations- bis Regressionsphase
unterbrochenen Zeitraum von ca. 3400 Jahren niherte sich der Ostsee-
spiegel seinem heutigen Niveau. Der Salzgehalt des Ostseewassers war
jedoch gegeniiber der jiingeren, der postlitorinazeitlichen Entwicklung,
noch immer deutlich erhiht. Anhaltspunkte iiir ein auf das Litorina-Meer
folgendes Lymnaea-Meer, das von einer Reihe von Autoren fiir das Sub-
boreal und das dltere Subatlantikum angenommen wird, konnten unserer-
seits fiir Gebiete des AuBenkiistenbereichs nirgends gefunden werden.
Unseres Erachtens waren der Salzgehalt und auch die Strémungsintensi-
tat in AuBenkiistenabschnitten fiir Lymnaea stagnalis zu hoch. Infolge
des in den letzten reichlich 5000 Jahren nur noch sehr langsamen Welt-
meerspiegelanstiegs kam es zur Weiterentwicklung von Boddenausgleichs-
kiisten mit ihren AuBen- und Binnenseiten und dem fiir sie typischen
Formenschatz (Rifizone, Schaare, Haken, Nehrungen, Strandseen, Bod-
denflichen).

Auch im siidbaltischen Raum ist fiir das Holoziin mit zeitlich und
riumlich differenzierlen Ausgleichshewegungen zu rechnen, die bisher in
unseren Arbeiten noch nicht beriicksichtigt werden konnten. Im Falle
einer nach Norden zunchmenden schwachen Hebung des iiberwiegenden
Teiles des Untersuchungsraumes, wie sie die Untersuchungen von Kolp
(1979) wahrscheinlich machen, wiirden die hier angegebenen NN-Werte
sich um einige Dezimeter veriindern,
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litorinazeitliche Ostsee-Entwicklung als. 2. Hauptabschnitt
nim;ﬂiﬁiifzﬁéii von 2000 b. p. bis zur Gegenwart ein und umfaBt folgende
ﬁg:;isg?-isziserzeitliche Stagnations- bis Regressionsphase zwischen 2 000

1 200 b. p., o
i §lawenzeitlich-mittelalterliche (postlitorinazeitliche) Transgression im

Zeitraum von 1 200 — ca. 600 b. p.
Mya-Meer-Phase der letzten 600 J ahre. _

Die postlitorinazeitlichen Entwicklungsphasen der Ostsee sind noch
nicht so detailliert erforscht wie diejenigen z. Z. der eigentlichen Lito-
inatransgression. Fir den Zeitraum der bla_lwcnzestlmh-mltlnialterlmtmn
?ransgmssiunsphasc liegen sowohl aus den kustunna_hcn nordmecklenbur-
gischen Talungen als auch aus tiefer ge!gguneq Bereichen von Nehrungen
Belege fiir ein in dieser Zeit besonders intensiv verlaufendes Toriwachs-
tum vor. Es erreicht Betrige zwischen 0,2—1,5 m und erfolgte besonders
stark z. Z. der mittelalterlichen deutschen Ostexpansion (12./13. Jahrhun-
dert). Inwieweit die erneute starke Verndssung der erwihnten Ee:-;mch.e
die Folge einer jungen Transgression im Ostseebereich war und inwieweit
das Organogenwachstum durch anthropogene Einflisse, vor allem durch
die sehr schnell erfolgende und den groften Teil der bis da]tm__bewaldcl
gewesenen Landflichen erfassende milttelalterliche Rodung initiiert wur-
de, bedarf weiterfiihrender Untersuchungen.

Wihrend der Phase des Mya-Meeres kam es zu einem erneuten Ver-
harren des Ostseespiegels sowie zeitweilig, so auch gegenwirtig, in un-
serem Raum zu einem schwachen Anstieg des Oslspcs iegels. )

Nach erfolgter submariner Aufhéhung kommt es in der Regel anschlie-
pend bei ausreichender Materialbereitstellung zur IB:I{Jung von Schaaren,
Haken und Nehrungen. lhre Entwicklungsgeschwindigkeit hangt vor al-
lem ab von der Grofe des vorgelagerten Seeraumes und dem Grad der
Exponiertheit gegeniiber den dominierenden Windrichiungen sowie auch
vom Umfang der im Zuriickverlegungsraum anstchenden Materialmenge
und von der inneren Struktur der angegrifienen Kiistenstrecken. Den
grofiten Materialzuwachs erhalten diese Anlandungsformen im Zuge von
Sturmhochwissern. _

Eine Haken- bzw. Nehrungsbildung bendtigt bei giinstigen Bedingun-
gen fiir Materialbereitstellung und — transport oft nur wenige Jahrhun-
derte. So erforderte Timm (1968) zulolge die Bildung des Hakens Alter
Bessin (Insel Hiddensee) bei einer Linge von ca. 3 340 m einen .?jmtrau:n
von 600 Jahren und des Hakens Neuer Bessin bei 3 184 m Linge im Jahre
1966 sogar nur 104 Jahre. Der Neue Bessin weist demzufolge ein durch-
schnittliches Lingenwachstum von 30.6 m pro Jahr mit Wachstumsspitzen
von 100 m jéhrlich auf. Die weitaus starker geschiitzten, im Wirkungsbe-
reich des Greifswalder Boddens befindlichen, einander gegeniiberliegen-
den Haken von Grofi Zicker und Klein Zicker auf SO-Riigen zeigten von
1835 bis 1958 immerhin noch ein Gesamtlingenwachstum von 70 bzw.
95 m. Diese Wachstumsbetrige werden wverstindlich, wenn man hpruck-
sichtigt, daB exponierte Aufienkiistenabschnitte des stidlichen balyschen
Raumes gegenwirtig jahrlich durchschnittlich um 0,30—1,00 m zuriickver-
legt werden.

In einer dritten Phase der Haken- bzw. Nehrungsentwicklung kann
bei ausreichender Sandversorgung die Verdiinung einsetzen und an den
boddenseitigen, stirker geschiitzten Flanken zusatzlich die flichenhafte
Vertorfung. Diinensande und Meeressande unterscheiden sich in der Regel
nur geringfiigig voneinander in bezug Korngrofenverteilung und Sortie-
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rungswert. Hauptiraktion sowohl der liegenden Meeressande als auch der
Diinensande sowohl der Braun-als auch der Gelb- und Graudiinen bildet
die Kornfraktion 0,2—0,3 mm mit ainem Anteil von 48—58% am Kornge-
misch, gefolgt von den Kornfraktionen 0,1—0,2 mm und 0,3—04 mm,
Diese drei Korniraktionen machen bei den Diinensanden meist 85—97,59,
bei den Meeressanden 70—939%, des Korngemisches aus; letztere sind also
im Durchschnitt etwas schwiicher sortiert. Fiir den Windtransport der
drei Hauptiraktionen aller Diinengruppen des Untersuchungsgebietes
reichten schon Windgeschwindigkeiten von 3—7 m/sec aug, was Wind-
starken 3—4° der Beaufortskala entspricht. Auswehungs- und Ablage.
rungsgebiete lagen in Nachbarschaft zueinander.

Die Diinen dlterer Haken und Nelrungen (z. B. NeudarB, Schmale
Heide und Baaber Heide der Insel Riigen, Peenemiinde-Zinnowitzer See.
sandebene der Insel Usedom) weisen drei bis vier fossile Diinengenera-
tionen auf, die in Anlehnung an Keilhack (1912) nach den Stadien
ihrer Bodenentwicklung unterschieden werden.

Es sind dies:

— dltere Braundiinen mit einem Bildungsalter vom ausklingenden Atlan-
tikum bis einschlieflich dlterem Subboreal (Janke 1978),

— jiingere Braundiinen, ihre Entstehung fillt in das jlingere Subboreal
und altere Subatlantikum.

— Gelbdiinen mit cinem Bildungsalter zwischen slawenzeitlicher Trans-
gression und ausklingendem Mittelalter.

— Graudiinen. Es handelt sich bei ihnen — im Unterschied zur iiberwie-
genden Mchrzahl der Diinen der vorgenannten drei Diinentypen, die
als Walldiinen ausgebildet sind,— um duBerst unregelmiBig geformte,
meist kuppige ehemalige Wanderdiinen. Auch ihre innere Struktur
weist aul verstarkte dolische Um- bzw, Anlagerungsgefiige hin
(Kliewe-Rast 1979). lhre Bildung wurde durch anthropogene Einiliisse
(Entwaldung, Uberbeweidung) hervorgerufen bzw. zumindest gefor-
dert (Janke 1971). Die Bildung des Ay — Horizontes der Ranker bzw,
initialen Podsole der Graudiinen erfolgte meist erst nach ihrer Auffor-
stung, in der Regel erst seit Beginn des 19. Jahrhunderts.

— WeiBdiinen. Unter ihnen werden aktive bzw. erst in allerjiingster Zeit
festgelegte Diinen verstanden, in denen es noch nicht zur Herausbil-
dung eines A-Horizontes kommen konnte.
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K BOMPOCY O FOJIOLLEHOBOM PA3BUTHH I0KHOH BAJITHKH
HA NMPUMEPE CEBEPO-BOCTOYHOIO MOBEPEXbA AP

B. AHKE u X. KAHBE
PE3IOME

B nauHoil crathe pPacCMATPHBACTCH TOJOUCHOBOE Pa3BHTHC HOmnuoft
BaATHKH HA OCHOBE KOMMJCKCHOTO CTpaTHrpadH4eckoro HayuyeHus CE n:—
gepexes [JIP. B npejeaax Gopeannioro BpemeHH BblACAEHB qmaﬂn :ﬁu;;I b;
AOBOrO O3epa i ero perpeccin, Ha oraomenuax stoi perpeccummﬂn mgm
3aeraioT OTAoKKeHNns Tpamcrpecenn Jlutopuiosoro mopa (7800— Jier
#. 9.). B passutun gaHnoro Mops YCTAHOBJACHL HadajbHan tpasa 'rpau;:-
rpeccii, Tpil rAaBHbE (assl TPaHCrpeccHn W TPH thase crarHamHy N p
rpecein Jluropunosoro Mopa. Hanboaee GHCTPo NnojibeMm ypoBHa MOpA n|:nr:;:I
HEXOANA B paHHeataanTideckoe pems, C nepeoil Tpancrpeccusnoft jazo
JINTOPHHOBOrO MOpS cBA3aHa HHTeHcHBUan abpasusn Oeperos M MolLHasA I?IH
KEYMYJALHA Halocos Ha JAHe 11 BunOJazkHBanne NogBojHOMD pE.’II:ElI]-El. L]
CASAHTOPHHOBOMY PAIBUTIID ONHCBIBAEMOro nobepesb KEPBICTEP.'LF; BHl-
pasiupanie GeperoBoil Anunn nyrem oGpasoBanns nepeckinei u Koc. llocae-
AutopuHopoe pess (2000 aer w. 3. No HAcTOsAllee BPEMA) nunpaane.;ﬂemﬂ
ia Tpu Qasu paseuTis, B cratee NpHBOANTCA KpaTKOe onicaHne obpaso-
BAHHA KOC I uepecunm’;. a4 TakHe gaeTcH XpOHOMOrYecKoe noapasiefeHHe

OpPHMOPCKHX RI0H.
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ON THE GLACIER RECESSION, DEVELOPMENT OF LOCAL
GLACIAL LAKES AND THE BALTIC ICE LAKE IN THE NORTHERN
PART OF THE LITHUANIAN SEACOAST

by
V. GUDELIS and V. KLIMAVICIENE, Vilnius

Previous geomorphological research of this region did not include
chronology of the local glacial basins and the Baltic Ice Lake and their
interrelations, as well as morphology of ancient basin formations, their
structure and lithology. Thereiore additional geomorphological investiga-
tions were carried out last year in the northern part of the Lithuanian
seacoast and the Western Zemaitija plain.

I. Orography

Going from east to west, the territory discussed in this article con-
sists of: 1) ice marginal (terminal) formations segment, stretching along
the Erla-Salantas-Minija marginal streamway (glacier-margin stream
channel, ,,Urstromtal®, 2) ground moraine plain reworked by glacier melt
water and diversified by ice marginal accumulative forms of the last gla-
ciation, 3) the Sventoji-Kul%é-Tenzé marginal streamway, 4) the Ridai-
¢iai-Lazdininkai-LaukZemé end moraine ridge and 5) the coastal plain
formed by Baltic Ice lakes and local glacial lakes and the Litorina Sea.

The chain of end moraines (stretching along the western side of the
Erla-Salantas-Minija marginal streamway across Rubuiliai, Kulupénai and
Zalgiriai) is pointed out by sandy — pebble hills (abundant with boulders
and reaching 8—12 m above the ground moraine surface and boulder
fields stretching along the above mentioned marginal streamway.

To the west from these end moraines there is a wide morainic plain.
Its southern and northern parts belong to a undulated morainic plain
with gently sloping waves (height 3—5 m), whereas the middle part is
a flat morainic plain. This plain, called as the Western Zemaitija plain,
elevated 20—45 m above the sea level, was influenced by glacial lake
(glacier-margin lake) water and covered by glaciolacustrine deposits at
the upper course of the Sventoji river (at Medininkai and Jazdutiai) and
Darbénai environs.

Along the eastern margin of the glaciolacustrine plain, strefches a
narrow, internal strip of ice marginal formations, which can here and
there be found only in the shape of hillocks.
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The third more distinct segment of ice marginal formations (eng
moraines) runs along the western margin of the above mentioned plaj,
irom AnkStakiai across Darbénai to Lenkimai. In the south this segmeng
consists of small hills with steep slopes, 5—10 m high.

To the west from the latter segment, a meridional Sventoji-Kulgs.
Tenié marginal streamway is well-defined. Farther a wide ridge of ice
marginal formations runs across Ridaiciai, Lazdininkai to the Latviap
territory. The height of hills is 8—12 m (abs. height 25—30 m).

On the coastal plain the terrace of the Baltic Ice Lake is extending
at 8—15 m above the m. s. | Its flat surface, slightly inclined southwards
and towards the sea, is varied by a low (about 5 m), and flat beach ridge,
stretching along the Palanga-Liepaja highway and by ancient deltas for-
med on this terrace by the Sventoji and Darba rivers.

The Litorina marine terrace (up to 6 m above the sea level), exlen.
ding behind the fore-dune ridge, has a flat surface inclined towards the
sea,

2, Pre-Quaternary surface and the structure of Quaternary

The bedrock surface (as well as the present) of the West Zemailija
plain is inclined westwards (seawards) and suothwards. On the map of
Sub-Quaternary surface (Vonsaviéius, 1972), a slightly smoothed eleva-
tion situated 21,6 m above s, 1, (rel. height about 40 m) is distinetly seen
in the north of the plain. It is build up of the Upper Jurassic (Js) lime-
stones. Flat southwestern slope of this elevation descends into a deep
valleylike depression, which goes down on its way from Salantai via Dar-
bénai to Sventoji, where its bottom lies at 142 m below the m. s. |. and
then ,,plunge” into the depression of the Baltic Sea.

Going to the south from Darbénai town there is another depres-
sion descending seawards from 20 to 70 m below the m. s. 1. In the
environs of Kretinga and Kartena it turns into a valley-like depression, en-
circled by —G0 m isoline, and goes from ecast to west via Budriai, Laume-
liai and ending at Vidmantai as a deep (90 m below the m. s. 1) depres-
sion. There is one more valley-like depression, not very deep (about
—50 m), stretching from Kulupénai via Zadeikiai into the latter valley.

The most complicated bedrock surface is in the coastal area at Palan-
ga. Here it goes 80 m down on the narrow (about 1 km wide) stripe and
then descends with step under the Baltic Sea botlom even to 146 m below
the sea level. Between Klaipéda and Kretinga towns there is another
step situated ca. 50 m below the m. s. 1.

Pre-Quaternary reliel is of poligenic origin; it was created by erosion,
selective exaration (erosive-exarative incisions at Palanga and Sventoji)
and reflects somewhat different tectonic conditions.

In the northern part of the territory the entire Cretaceous is removed
by advancing ice, so that Jurassic and Triassic strata are revealed here
and at the western margin (from Lenkimai to Palanga) correspondingly.
Glacier scraped out new negative forms and deepened those made pre-
viously (e. g. valley-like depression in the Darbénai-Sventoji environs).
The least exaration occured in the eastern margin ol the Western Zemai-
tija plain.

Rather dissected of the bedrock was leveled by glacial drift. The
most of morainic material was accumulated here during the last glacia-
tion.
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Quaternary cover of the western Lithuania consists of six till horizons
by intermorainic deposits. . i )
Hpafré:alcl?w {uwer pleistocene two tills are attributed of varying thickness,
ich is increasing when going from west o east (3 m at Lenkimai, 23 m

¥ Igiriai and Voverai¢iai, and 39 m at Barzdziai settlement near to the
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Fig. 1. Geomorphological map of the northern parl of the Lithuanian seaccasl (Klima-
viciens, Mikutiené, Svedas, 1974) with correctrons based on new invesligatlion dafla
I — fce margingl ridges fend moraines) of the Middle Lithoanian phase, 2 — lce marginal ridge
of the Morth Lithwanian phase, k| the mnoln 1:141r|z'|1|:|1__-11rnl.-l'lll.\.l':."-, 4 — n|1r_.:l nreas, 5 —
necumulative nrear, 6 — terrace of lie Ioeal glagial lake, 7 — terrace of the Ballic jca Lake, H'..;_
lerrace of the Litorina Sea, 1 ancient delips and owlwash fans, 10 — dunes. 11 = beach ridge
of the Ballic lce Lake, 12— rcent foreduncs. 14 — shorellng of Ballic glacial lake, 13 — shoreline
of the Litoring Sca. 1§ arrows alww the directions of mellwater ron-off,

Salantas marginal streamway). In some places these lills overlie one ano-
ther, in other places they are separated mostly by glaciolacustrine deposits

of different thickness. : .
Lower pleistocene lills are separated from those of Middle Pleisto-
cene by intermorainic layers the thickness of which ranges from 2 m

(Laukiemé) to 22,2 m (Voveraiciai).
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The lower till of Middle Pleistocene is represented by brown boulde,
loams. This till horizon was detected in the Zalgiriai (22,6 m thick) and
Odraliai (14,2 m) boreholes. Thickness of this til] is deminishing "wesy.
wards. On the seacoast (environs of Palanga, Sventoji, LaukZemé) th,
tills of Middle Pleistocene age cannot be found at all, They are washeg
away by glaciofluvial and glaciolacustrine water. Deposits of this age are
represented by glacial lake clays and silts (aleurites) having more thap
10 m thickness.

The Middle Pleistocene tills (A. Gaigalas states 2 different horizons,
1972) are overlied by intermorainic sand or clay layers.

In Western Lithuania the Upper Pleistocene consists of two til]
beds too. Their thickness reaches some tens of meters. Towards the sea
the tills become thinner and at Palanga they are only 7 m thick. In the

coastal zone the Upper Pleistocene tills were eroded by waves of the
Baltic Ice Lake and the Litorina Sea.

3. Ice marginal formations (end moraines) and the course of deglaciation

At the end of the last glaciation the territory described here was
covered with the so-called Western Zemaitija glacier lobe (Basalykas,
1965). As it melted away ice end moraines of 8—12 m relative height we.
re left in the Rubuiliai-Kulupénai-Udraliai area. Their surface sediments
consist of washed-up loam or sandy loam, while hill cores have horizontal
bedding gravel-sand and silt layers with various-sorted material (Miku-
tieng, 1976). Such internal hill structure shows that the deposits were for-
med under the conditions of ice dammed basins, when ground surface incli-
nation was not towards the glacier's margin, but opposite. Melt waters
were collecting in the cavities of the glacier margin, that is where the abo-
vementioned hills with moraine cover were formed. At the end of this gla-
ciophase the Erla-Salantas-Minija marginal streamway was formed along
the terminus of melling glacier. Melt waters were running through this
valley southwards. Small local drainage valleys descending into the mar-
ginal streamvay dissected the ridge intensively,

Later on, when the glacier stopped at the line-Kurmai¢iai-Tabausiai-
Gruslaukis line, the second undistinctly expressed segment of ice marginal
formations was formed. This segment can be recognized by a chain of
separate low, oblong hills which internal structure is similar to that of
the first segment, but these hills are smaller (less than 8 m high). So,
it is obvious that ice margin was considerably thin and stable for a while
here. Northwards from Gruglaukis-Akmenalé and at Medsédziai ice mar-
ginal formations were almost entirely destroyed by water of ice lakes
dammed in the Sventoji river upper reaches. These formations can be
recognized only by the remains of boulder fields. Gradual transition from
hilly plain to ground moraine plain testifies that the lobe has rapidly
turned into gradually melting dead ice field.

The third ice marginal formations ridge, interfered between Akmena
and Tenzé sireamway, is represented by small (3—5 m) sandy-gravel hills
and formed in a narrow belt of ice margin, dissected into cracks and cavi-
ties, between active and dead ice (Mikutiené, 1976), The ridge, better
expressed at Ankstai¢iai, Auksodé and Lenkimai, is elswhere washed up
and smoothened by ice lake water. When the glacier lobe has got thinner,

the Akmena-Dané marginal streamway was formed. This valley drained
the ice lakes.

)
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Fig. 2. Shores of the Ballic Ice Lake weslwards from Radaidiai

|acial lake water level. That is why there is no distinct shore forms of
ke basins. For a longer time the proximal shores of lakes were
n the ice lobe was melting in the belt of Ank&takiai-Lenkimai-
parbénai of the ice marginal formations.

The initial water updamming in the Sventoji river upper course is
testified by eroded surface of ground moraine covered with boulders on
the eastern distal shore at 45—40 m. abs. height. On the lower level
(40—35 m) there is a flat or slightly undulated coastal plain covered by
cand (to 1,2 m) layer in some places. Sand cover of various thickness,
comewhere the flat washed-up hillocks appear from the sand. Their tops
do not seem to be submerged if considered according to lithological data.

Sands of shore zone are various-grained and mixed with gravel.
Farther from the lake shores the deposits consist of fine-grained sand
and silt. Clayey silt occur in a narrow belt at the foot of Darbénai-Lenki-
mai marginal morainic ridge. The layer is no more than 1/m. thick. The
varved silt is underlied by gravel belonging to the glacial contact delta.
The surplus of water from the Sventoji river upper reaches flowed
down the streamway, which are now used by Darba and Kul$é riverheads,
into the lower situated glacial lake of abs. height 35—30 m. This lake
was dammed at the southern margin of the depression in a narrow strip
petween the second and the third marginal morainic ridges.

The ancient Darba river carried here from the north a lot of sedi-
ments and formed a large sandy delta eastwards from Darbénai town
(abs. height 30—35 m). Similar delta was build up at Bartkeliai-Uzpar-
kasiai at the same level by Sloveita and Akmena rivers as well as by wa-
ters running down an unnamed valley eastwards from Darba river.

After the glacier's recession from the Lenkimai-Darbénai end morai-
ne ridge, water from the glacial lakes flowed out through the Akmena-
Dané streamway to he south. Only a small water basin was left in the
Darbénai-Sventoji lowland.

At the Riidai¢iai-Lazdininkai-LaukZemé (the IV) end moraines the
glacier front melted under the damming conditions, especially at Lazdi-
ninkai village, where it kept the above-mentioned lake dammed — the
lake, where Kulsé and Darba rivers were running into.

‘At that time the prevailing west and northwest winds accumulated
deltic sands into dune ridges overgrown now by lichen pine forest. The
size, shape and location of dunes is caused by local conditions, but the
wall-like dunes 8—13 m high and about 50 m long are prevailing.

Thickness of deltic sand reaches ca. 2 m in non-eolic relief, but in
the dune area it is considerably greater. The sand is slightly horizontally
layered, bed sorted and varitos-grained. Fine and very fine sand is

prevailing (Klimavigieng, 1972).

5. Shore formations of the Baltic lce Lake

During the North Lithuanian phase, when the recession of western
Zemaitija ice lobe from LaukZeme-Lazdininkai-Riidai¢iai marginal ridge
have begun, the melt water were collecting in the depression of ice lobe
in a narrow strip between glacier’s terminus (along Palanga-Liepoja
highway) and its left marginal formations. Thus a new glacial lake was
formed in the coastal plain. 1t extended over the western slopes (to 16 m
above the sea level) of ridge mentioned, abraded and smoothed them a
little (at Zibininkai, Liauleikiai), but no defined accumulative forms were
created, except of outwash fans and Sventoji delfa in the Laukieme
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Fig. 3. Smooth surface of the Ballic pglacial lake bottem to the south-west from Laukemé village

jorest. To the west from Lazdininkai village where the Darba river has
fallen into this lake, there has been a big bay which is now well seen in
topography of this area (Fig. 2). It should be noted that there is a deep
valley-like depression in the Sub-Quaternary surface too. Sands were
deposited on the bottom of glacial lake, whereas in the lowest-southern
part (depression) varved clays occur to the east from Palanga town. The
series of varved clays (now exploiled over) show that this water basin

existed for 46—65 years.
The surface of former glacial lake, inclined towards the sea, lies now

1916 m above the sea level. Flat washed hills (often covered by
sand) emerge from under sand in if, especially in the southern part.
Blown sand hillocks (1,0—1,5 m high) and wall-like dunes (5 m high,
30—40 long) occur in the ancient delta area of Darba and Svenloji
rivers. Sventoji and Darba rivers cut the terrace at their lower reaches.
These rivers, when meeting on their way the beach ridge, turn along it,
and only at their confluence the Sventoji river culs through the ridge

and flows winding on the Litorina marine terrace.
Meltwater basin deposits bedding on the boulder clay are 0,5 to

6,0 m thick (Gudelis, 1979). They are composed mostly of various grained

sand with dgravc! interlayers. Eastwards from Palanga town there also
were varved silts and clays up to 2 m thick. On the basin’s shores sandy

gravel prevails. This can be explained by a shallow occurence of boulder
clay and by abrasive activity of the lake at that time.

Lithological investigation of 5 m high wall-like dune carried out in the
Darba delta region has shown that sands were redeposited some times.

We connect the beginning of ice front recession from the endmorai-
nes of the North Lithuanian phase (Laukiemé-Lazdininkai-Riidaidiai with
the beginning of Bolling period (Gudelis, 1955), when climate became
warmer. As ice lobe recessed into the Baltic Sea depression, local glacial
lakes were drained, and land regime hecame dominating on the seacoast
zone during the whole Middle Dryas and the most part of Allerod (Gude-
lis, 1968, 1979). Due to transgression of the Baltic Tce Lake at the end of
Allerdd and beginning of Late Dryas, water flooded the land again it
the marginal morainic ridge at Kunigiskiai village. On the latter there
was formed the above-mentioned beach ridge (BG 11 according to V. Gude-
lis) marking the shore of the former Baltic lce Lake. In the second hall of
the Late Dryas a sudden regression of the Baltic Ice Lake set in, reaching
the greatest value during the Yoldia stage. Again on the coast the land
was set in. Only at the end of the Litorina period the sea level crossed
the present shoreline. This sea has leit an occumulative terrace lying now
in the Palanga-Sventoji area at the height of 55 m above the m. s. L.

The terrace of the Baltic Ice Lake (BG 1) stretches to the north from
Palanga 9—I12 m above the m, s. k; the beach ridge rises up to 13—
14,5 m (Gudelis, 1976). The surface ol terrace in undulated and covered
with pine forest. The above-mentioned beach ridge extends along the
eastern edge of the terrace. The thickness of terrace deposits reaches
1.3—4,5 m. The internal structure of the terrace is well exposed on the
Sventoji river bank.

From the structure of this exposure we can see, that the terrace de-
posits were formed during three sedimentation cycles. First of all du-
ring the transgression of the Baltic Ice Lake the basal horizon was for-
med, then horizontally stratified sands and varved clays covered this
horizon. Later on, during the regression of the Baltic Ice Lake, the
upper sand complex with interlayers of coarser material was formed.
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Fig. 4. Deposits of the Baltic lee Lake's beach ridge in the Kunigiskiai gravel pit (upper layer)

A distinet accumulative shore form was left by the Baltic lce Lake
on the eastern edge of the lerrace: a beach ridge stretching along the
palanga-Liepoja highway and consisting of sand-gravel-pebble deposits.
The structure of this beach ridge can be seen in the gravel pits located
at Kunigidkés village (north from Palanga) and on Latvian territory.
Beach ridge, situated in the Latvian territory, consists of horizontally stra-
{ified various-grained sand with gravel-pebble interlayers, These deposits
are about 4 m thick. Gravel with boulders underlies them. This is the
basal horizon formed by abrasion of the substratum. A. Mikalauskas and
A. Gaigalas (1973) attributed this lower gravel layer with boulders to
the beach ridge of the Baltic Ice Lake. In the Kunigiskiai gravel pit —
on the right side of the Palanga-Liepoja highway — the thickness of
peach ridge deposits reaches about 1,5 m.

Going to the west, on the left side of highway mentioned there are
gravel pits where the surface of ground moraine goes down ca. 3—4 me-
ters, and the thickness of ridge deposits on it grows up to 3—3,5 m.

Conclusions

Two belts-zones (Rubuiliai-Kulupénai and Riidaiéiai-Lazdininkai-
LaukZemé) of ice marginal formations (end moraines) marking a longer
stop-line of the ice front were distinguished out in the territory investi-
gated. These belts are stretching along the marginal channels of the
meltwater run-off. The ice marginal formations of Rubuiliai-Kulupénai
and Rudaigiai-Lazdininkai-LaukZzemé are to be correlated with the Middle
Lithuanian and North Lithuanian ice recession phases correspondingly.

During the recession of ice from the Ridaiciai-Lazdininkai ice mar-
ginal ridge, the local glacial lake with the shoreline found now at 14—
16 m above the m. s. |, began to form. According to the varve measur-
ments this basin existed about 45—65 years only.

It was previously thought (Gudelis, 1955, 1968), that the above men-
tioned coastal terrace and the corresponding shore formations belong to
the initial phase of the Ballic Ice Lake (BG I). However, they must be
attributed to the so-called period of local glacial lakes in the Baltic Sea"
basin, not to the Baltic Ice Lake, which was formed later on (Gudelis,

1976).
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METOLMKA U PE3YJIbTATHI HCCOAENOBAHHMS NEGOPMALLHHA
APEBHEBEPETOBbIX YPOBHEW 0B UACTH BAJITHACKOIO MOPH

M TAAYMBAYCKAATE, Buaninoe

AGpa3sHOHHO-AKKYMYJAATHBABIL pedbed COBPEMCHHBIX weas(os xapak-
repusyerca caalofi TeppacHpoBaHHOCTLIO, fipoBKI Teppac H HX THJOBHE
MBbl 4ACTO HCYCTKO BHpPameHbl HA MONEpPeunbx npoduasx MoABOAHOrO
cikaona. Ha sxorpammax n GaTHMETPHUECKHX Kaprax He Beeria YIAAeTCR
pRACANTE TEPPACOBEIC YPOBHH, YTO CO31AeT TPYAHOCTH OPH HIYUEHHH HCTO-
piH PasBHTHA 1 KaPTHPOBAHHH NOLBOJIHOTO peaseda.

Moapoauuii ckaon 0B vactu Baaruiickoro mops, ¢ TOYKH 3peHHA na-
Acoreorpadiueckoro passHTHA o NPOABACHHA HCOTEKTOHHUECKHX JIBHACCHHE
aEAAeTCH OAHHM 13 HARGOACE HHTCPECHHEX H MaJ0 HIYUCHHBIX B [pubaatu-
ke (Jlykowssnwoc, 1974). [as reoMoppoioriieckoro KapTHpoBatili npit-
Gpemnoi MOABOAHOI TeppacHpoBAHHON ﬂﬁj}ilzImHHG-EIHH}"M}'JIHTIiEliWﬁ pas-
B 1 ee ckaoia IOB uacti BanaTHilckoro Mops Mbl NPHMEHHAH OAMH H3
HOBBIX MCTOJI0B CTPYKTYPHO-reoMOp(oaorHueckoro HeCAe10Balus COBPEMEH-
HEX WIEABJOB — METOL OTAHYHTENLHLIX it (Jactougusw, 1977, 1978).
Brepesie serod na akpatopun 10B Baariuin Gua HCHOAL3OBAH NPH KapTH-
POBAHHK 1 AATHPOBKE CyGaKkBaabibIX apennebeperopux oGpasopanuit Baa-
Thiickoro moacema (['aaymGayckafite, Jlyrowasiuioc, 1981) u nas oUeHKH
pehopmaumii ApesHux GeperoBbix ypoBHED HOABLINEBON, AHUHIOBON K NHTO-
puHoBEIX cTajuii Baathiickoro mops.

CylHOCT METO/la COCTONT B (PHKCAUNH HA NMONEPCHHOM npod e noa-
BOHBX CKJAOHOB 30H NOBHIUEHHLIX W NOHIMKCHHMX YKAOHOB H H3MEHCHHA
3THX YKJAOHOB ¢ rayGunoil, Ocepbie JHHHH YKa3aHHMX 3OH, COOTRETCTRYIO-
liHe SKCTPeMaAbHBIM 3HAUCHHAM YKAOHOB I JIHIIAM nepernGoB CKAOHOB, 1
aBAAIOTCA OTAMTHTAbNBIME auuusyu. Oun (uUECHpYOT 3Tansl Handoaee
GricTporo HAM HanGoaee MeAJeHHOre NOALEMa YPOBiA MODH (oTan4YnTEN -
ssle auaun 1 poga), @ TaKKe MOMEHTH H3MEHEHIA cKOpocTel TpaHcrpec-
CHil WAH OTCYTCTBHC TAKHX H3MEHEHHil (oTmumunreashue anunn 11 poaa).
Buaeachube oTANuNTeabible AHEMN | poja, KoTOpHe NPOABIAIOTCA Kak
oceBble JIMHII TePPACOBHX NJOWAA0K Il YCTYNOB, H OTAHYHTEALHEIC THRNH
[I posa, KOTOPHE NPOABIAIOTCA KaK THAOBWE WAL i GpoBkn Teppac, NpH-
YpOuEHH K PABHBIM AN OJH3KHM rayOnham B npeiedax pasAHuHLIX CKJI0-
HOB M OTPAMAIT PACHO0MEHHE OAHOBOIPACTHHIX ApepHedeperoeslx o0pa-
sosannii (Jlacrouxun, 1978). Koppessiuus yCTaHOBJICHHBEIX OAHOTHNHELX JAH-
Hifi ¢ NPOMEPHBIMH, JHTOIOrO-(aUHaIbHBIME | MapHHONAJHHOJIOTHYeCKHMA
AAHHBMH NO3BOANAA BHACANTE OAHOBO3PACTHEE TEPPacOBHAHBE NOBEPXHO-
CTH, CBAZAHHLIC C ONpeAedcHHBMR cTagnamu passutua Baatiwiickoro Mopa
B rojoleHe,
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Anannz oJHOBOZpACTHEIX aGpasnonno-AKKYMYJIATHEHEIY TEPPacOnHIHLIX
[oBEPXHOCTEH NMO3IBOANA COCTABITL CHCKTPOrPAaMMy APeBHUX GepErosux Jn-
it (puc. 1), Ha rpaugax 4eTko BICAACTCA HCTHHHOE (aGconoTHOR) NO-
qodeine YPOBHA MOpPR BO BpeMs 00pAasOBAHHS COOTBETCTBYIOULETD KOM-
nackca Oeperosuix (ropa.

Haubonee raybokas cybfakeanuuas jipesiedeperosas noJiocd no oTaH-
qUTEABHBIM JHHHAM HA CHCKTpOrpaMme BHAsaserca na rayGmne ot 52 jo
G2 M, ¢ yKaoHoM 5,2 emfkM c cesepa na lor, Takodl yknon japesnelbeperoBoil
NI, NO-BIARMOMY, CBA3AH € NO3AHCACAHNKOBEIMH IAALHOHIOCTATHICCKH-
Wi JIBHHKCHIAMH, aMnanTyia Koropux, no B. K. Iyaeauncy (1973), nocru-
raaa 10—15 M, a npossacuue npexkpatiaock ¢ Gopeaasioro (aHn#A0BOro)
ppeseiit, [To npoMepiuiy AaHHLM 0 CHOPORO-NHILUCBEM aHAINIAM KO.0-
oK, HanGoaee rayGokyio (60—70 m na tore n 50—55 m ua cepepe neese-
AveMofl arsatopuit) cyGaKkBaAbHYIO NOJA0CY apestebeperonbix o0pasoBanui
caeiyer npuuats 3a yposenb Hoasauesoro mops (Y) {(JTyrowssuaioc,
1972).

Jpyroil yposeih Ha CHeKTpOrpaMMc ApesHeGEperoBLX JHUHI BHe-
erca na rayGune —40 M M MePexoANT B TeppacoBHiHEEe a0pPa3zHOHHO-AKKY-
MYJAATHBHBE NOBEPXHOCTH, MPOCASKHBAIOINCCS Ha rayDiHe 40—45 m u 47—
63 m (puc. 2). Ha rakoit #e raydune 40—42 m y omnoro noGepemns Cam-
Guiickoro noayoctposa 1 Ha 38—40 M y UPHKOPHEBOH YACTH KOCH Kypuno
Hapust npocaesnsaetcs cybakpaabiil ApesneGeperosoil yeryn, o npoMep-
HEIM JAHHLM Nepexoasuuil B TeppacoBnLikic abpasionHO-aKKy My ATHEHLIE
nosepxuocti. [1o ANToNOro-(paunanbibiy i NATHHOAOTHYCCKAM AAHHBIM CYO-
aKkBajbibe jApepuedeperopele olpasosanns wa rayémse ot 40 jo 62 M
COOTBETCTBYIOT YPOBHID MaKCHMajbioro cnaia AuiRJI0BOTO 03epa (As).

Caeaywomuiit yposeus apessebeperosoil anunn Daatuiickoro mops no
OTANMNTEALHEM NHUHAM 3adukcuposan na rayGmue —29 M, a nonoca rep-
pacoBHANGIX A6PA3NOHHO-aKKYyMYJAATHBHLIX NOBEPXHOCTCl nMpocaeHHBaCTS
a6 rayGun 43—45 m (em. pue. 2). [lo npoMepHbiM AaHHEIM paccMaTpHBac-
Mast ApesHeSeperonas JAuHMs NpoxoAMT Ha rayGume 2030 m vy CamoOnii-
ckoro noayocrposa i 27—28 m y npukopuesoii wactn Kypune Hapusa. Ilo
JANTOJOrHYECKHM H CHOPOBO-NLLUEBLM aHANHZAM KOJOHOK 31eCh YCTaHOB-
JeHa KpaTKoBpeMeHHAA OCTAHOBKA Macrynaenius JIHTOpHHOBOrO MOpH (Ly).

Camasn sepxuss B paspese cyGakpajibHasn ApenieOeperonast JAHHHA Gaa-
THIICKOTD BOZOEMa BhigeaseTea na raybume —18 M. AGpasnOHHO-aKKYMYJId-
THBHAA TepPAcOBHAHAA HOBEPXHOCTL NPOCACHHBACTCA Ha raydune or 18—
20 m y Bucanpckofi xoce u CamOHACKOro noayoctposa o 13—15 M B
paiione r. [aaaurn. Tlo AnT0A0rO-paUHAABHEM H MAPHHONANIHONOTHICCKHM
MANHBMM OHa conocTaBasieres co Bropoit soanol Jinvopunowpoll Tpancrpec-
cui (La) (em. pue. 2).

(parsenT TEPPACOBHARLIX NOBepXHOCTENl Ha raydmue jo 17—18 M,
cooTBeTCTBYIOULIE YPOBHANM jJperHeGeperonux obpasosanuii By, Ba, A u L,
HeOJHOKPATHO HAXOLMINCH B 30He aKTHBHOTO BOJAHOBOTO BO3AEACTBHA, HTO
MOAHOCTBIO ANUINAO BO3MOANOCTH NMPOBECTH HX JAHTOJSOrO-paunanuueii #
Mapitonaannonoruuecknil ananns (Jlyxowasiuioc, 1972),

[Mocde Toro, KaK Me NPOBEIH reoMopROAOrHIECKoe KapTHpoBanne cyo-
AKBAALHEX [penieGeperonkix MoA0C i YTounm nernnuyw (adcoaioTuyio)
BECOTY YPOBHS MOPSH BO Bpemsa 06pasoBauii COOTBETCTBYIOWLErO KOMTIEKCa
Geperosbx opM, MH NONHTAAHCH NPOAHAAUIHPOBATL OTHAOHEHHE BEAHUNN-
ne aedopmanni ot nerHiHofi (AGCOMIOTHON) BHICOTH YPOBHA MOpA, nojy-
YeHHBIX HAMI HA CHEKTpOrpamye apepiunx Geperonsix JHHR, B COCTABHTD
CXEMY OTHOCHTEABHBIX BEPTHKAJLHLIX ABIACHNIl rogouena.

[lo apesneGeperosoil ANHIN BTOPOIl BOJHE ANTOPHHOBOI TpaHCrpeceHi
Ha 1oro-socTonnon ckaone aanneroil snagnnm Ly, wer. yposens — 18 a)

T—a6a5 L



BRULEARIOTCS 30HB NOAHATHA Mexay r. Baarniick n r. [lpumopek (aedio

Mauua 41 m) n mesmay noc. Jodckoe u noc, [pumopse (Aedopmans Ifu
+6 M) (cm. puc. 1). llo antosornveckum paspesam y Bucanuckoil Koey
Ha rayGune 18—20 um npochemena akKyMyJaatipHas Teppaca WHPHIOD g
9 KM, NOKpBITai aJCBPHTO-MEAKONCCUANBIM TePPIreH by MATEPHANOM, Kg.
TOpasg Ha oro-zanajHoM ckiaode CamOuiickoro NOJYOCTPOBa NEPEXoinT 5
abpaanonnyw veppacy. Ha tpasepse r. Ipusoper (pas. 11, kogonxa 410

HeueTko BhpaKeHHb YeTYI BTOPOI BOJHLL AHTOPHHOBON TpaHCrpecciin I po-
clexusaercen Ha raybume 15 m 0 nepexoaur wv alpasnonnyio Teppacosyy
TOWAAKY C BHXO/AMH 113 NOBEPXHOCTH MUICHCTOLEHOBEIX OTA0MenHi. Tep.
paca y noc. Honckoe (pas. 111 A) n y mpica Tapan nmeer obauk Genva la
rayGune 13—18 m. Ha vpasepsax noc. [lpumopse (pas. 1V, koqomka 1607)
H noc. Aaeiika (pas. V A, konouka 393) nogsombe yeryna Bropoit nodny
JHTOPHHOBOH TpaHCrpeccuy peljeasieres Ha rayGume 17,5—19 wu, Ceepxy
YCTYN NOKPHIT rpasHiiio raJeqHbIMIl 0Ca/KaMil,

Ha cnekrporpamme no jpesneGeperosoil aninm BTOPOIl BOJHB JTHTOPH-
HOBOM TPaHCrpeccHH Ha NOABOLHOM GEPeroBoM CKAOHE y NpHKOpHEBOI MacTy
Kockl Kypuno Heapus sueasiotes asa noanatus:; 8 paione noc. Jlecnoi o
+6 M noc. Pubaunil a0 +5 w. Cencpuee r, Huna sona noanstus nepexo-
LHT B 30HY onyckanna o -—0 M, xoropas cesepuee r. Kaafinena chomg
NnepexeinT B 3oHy noguatis jgo -+3 s. [lo antoaorudeckin paapezasm (JIy-
KowsBuutoc, 1972), ua rpasepse noc. Jlecuoil (pas. VI, konousu 387, 1639)
nogHoXKee jgpesneleperoBoro yeryna npocaciinsacTea Ha raybune 11—12 y,
Teppacosaa naouia/ika cy:aercs, NOBEPXHOCTL €¢ OCAOMKNCHA TPAAAMH MO-
penusix ocranuon. Ha tpaeepae noc. Pubaunit (pas. VII, koaonkn 384,
385) apesneGeperosoit yeryn He saukcuposas, HO Ha rayGune 20—25 M
Ha NOBepXHOCTH WHPoKoH (4—5 KM) TeppacoBofi njowaiki NOABJIASTCN Ce-
poit TBepantil cyraunok. K cesepy or r. Hujaa 3oHa nofHatHa nepexoiir B
30Hy morpy:enns. B paijione noc. Ilpeina (paa. IX, koaonka 583) noa-
HOXbe JpeBHeGeperoBoro ycryna npocjicsceno ua rayomme 225 m, noc.
I0oakpante (pas. X A, kosonka 587) — 24 m, noe. Cmnaprune (paz. X1 A,
KoaoHKa 591) — 18,5 m. B rpywrossix koaoukax npobBypena 0,5—1 merpo-
Baf TOJILA KPYIHOISPHHCTOrO | CPelHe3epHHCTOrO Necka ¢ olnaHes pako-
BHH JIHTOpHHOBOH (ayns. Teppacosas naowajika njaoxo pupakena, yaxas,
or 200 go 400 M, MecTaMH NEPEXOANT B NOJOrHI aKKYMYAATHBHB NOABO-
HBll Geperosoil CKAOH.

Hedopmaunn, noayueible no ApesHeSeperosoil ANENE Neproil BOJHH
AHTOpHHOBON Tpanerpecchn (Ly, mer. ypoeens —29 m), na cnexrporpamme
nocrurator + 11 v B paiione meica Tapan (em. puc. 1). Sona noguatua npo-
TArHeaercs ot Buenmucxoit woce 1o r. Huaa, n voawnko 8 pafione Tlpane-
MaHCKOR AOJHHE NepexoinT B 300y norpymennd. [oauartue 10 45 m npo-
caexusaerca mexay r. Baarwiiek n [lpumopek, no +4 m — mexay noc.
PriGaunii u r. Huna.

Ha autonornuecknx paspesax apesneGeperosoil veryn nepnofi Boausl
AHTOPHHOBOH Tpancrpeccun (L) n K memy npnmsikaouias wupokas abpa-
IHOHHO-AKKYMY/JATHBHAA Teppaca J0BOJbHO YETKO BHPaMKCHa NO BeeMY Mojl-
BOAHOMY CKAOHY oT Bucanackoi wocsl po r. [Maaawra, ¥ Bucanuckoil kocul
noaHoMbe EAH(a Heverko guecHpyerca ua rayGuue 24—26 s, ¥V zanan-
woro nobepemba Cambuiickoro noayocrposa (pas. I, koaouka 412, 413)
YCTYN HMEeT nepenaj sLCoTH 8—10 M, NPUKPHT necyano-rpasniiHbMi ocap
kami. Ha rayGuune 25—27 M nmogHOMbE YCTYNA NEPEXOANT B BHOYKAYIO (A0
+4 M) GaHKOOGPaIHYIO TEPPACOBYIO NAOWAAKY WwHpHHOA A0 4 KM, Ha no-
BEDXHOCTE KOTOPON BWIXOJIUT TEMHO-CEPLI MOPEHHLIT CVIAHNOK ¢ raiabkoil.
OGuapymennble Ha noBepXHocTH Teppacil Fe — Mn xonkpeunn ceuperein-
CTBYIOT 00 OTCYTCTBHM 34cck npouecca akgymyasunn (Jykowsnsnuwoe, 1972).
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Ha rpasepaax noc. Jlonckoe (pas. Il A, koaomnka 400) n noc, [pumoppe
(pas. 1V, kononka 1617) nognomue yeryna pukcnpyeres ua rayGuie 25 .
YCTYN NCPeXOAHT B aKKyMYJAAUHOHHYIO TEPPACOBYIO NAOMAAKY WHPHHOI 1o
2,5—3 xu. ¥ noc. Jlecuoit oGuapysxen ApesHedeperoBoi yeTyn BeCOTOl 88—
10 M nepeoil BOANEL AHTOPHHOBOI Tpaucrpeccitn (pas. VI, xononkn 1632,
390), noanoibe KOTOPOro HAXOANTCA Ha rayOune 26—28 i, INoanoxe
yeryna na rpasepse noc. Mopekoe (pas, VIII A, koaouka 382) Hewerwg
npocaeknsacres Ha rayoune 26 m, y noc. Ipefiaa (pas. IX, kosouka 473)—
30—32 M, y noc. Ooakpante (pa3 X A, koaonka 588) — 29 . Yeryn ne-
PCXOAHT B aKKYMYAAUHOHHYIO TePPACOBYIO MIOULAAKY IWHPHHON 10 4—6 K,
KOTOpas pesko cymaercs s paitone r, Kaaifinena. Ceeepnee r. Kaaiineaa rep-
paca mMeer xapakrep Oenua. 34ech Ha NOBEPXHOCTH TePPacoBoil NACWARKH
NOABASIOTCH MOPEHHBIE CYTAHHKN,

JpesueGeperopas AHHHA MaKCHMAaJABHOrO cnafa ANIULIOBOFO o3epa
(Az) Ha cnexrporpamye npocacmena na rayonne 40 M. Cambie Goablme
Aepopmanun (10 -+8 M) 370N JAHHNH BHABJACHH HA 10r0-BOCTOYHOM CKAOHE
Pnaubckoii snapuns. B pailone memxay noceaxkamn Jouckoe u [Mpusopne
BELACJISICTCS 30HA NOTPYHeHnA 10 —4 M, Nepexoallas B 30HY paBHOBECHSA
B paione mexiy ropoaamn Ceernoropex n 3edenorpajick. Cepepuee noc,
Jlecuoil cHoBa pEABASETCH NOAHATHE A0 +2—+3 M, NpoTArABawIeect ao
r. Knaiinena. 3oua norpysenns s paiiope r. Kaafinena caao Bblpasena
o1 —0,5 10 —1 m, n ceBepHee cCHOBA NEPEXOLANT B 30HY MOAHATHA 0 +2—
+3 . Ilo autonornyeckun paspesam y 10:u0ro noGepexss CamGuiickoro
MOAYOCTPOBA npociedien yoryn seicotoit 10—12 m, nognomee Kotoporo
(paa. I, kosonkn 1072, 1073) waxoantes na ray6une 40—42 m. Craon
YETYna NOKPHIT NecyaHorpaBHAHLIMH OTAOKeRNAME. DparMent yeryna, Bu-
PaboTaHHOrO B NANCOTCHOBEIX OTJIOKEHHAX, NOAHOKEE KOTOPOrO HAXOLNTCA
Ha rayGuie 43—45 u, sagukcaponan na tpasepse noc. [pumopse (pas. IV,
Koqoika 1622). ¥ noc. Jlechoil noanose yeTyna Haxofures na rayGune
35—40 M ¥ NEepexoANT B AKKYMYIAUHOHNYIO TeppacoByio mromwaanxy. fpes-
HebeperoBas JHINA MaKCHMaALHoro cnajia Anuniosoro osepa (As) Ha Tpa-
Bepae noc. [peitaa (pas. X, kononka 1070) eejgenserca ua rayGuue 40 .
[lo mpoMepHEIM AaHHEIM H JAHTOJOFHYECKHM paspesaMm NpocAeiiTh TeppacH
H Hx jedopMauin anuniaosoil perpeccun cepepree tpapepsa noc. Ilpefina
HC YAAJ0Ch,

¥Yeryn Hoasanesoro mops (M. puc. 1) Ha noasoamnom GeperoBoM crio-
He 10ro-BOCTOMHON BaaTHKN N0 OTANMHTCALHBIM JAHHHAM YETKO Npocieen
o1 Bucaunsickoii kocw go noc. flowckoe n ot noc. PuGaunit go r. [Taganri.
HpesneGeperosan annna Hoabinesoro Mops ¢ cesepa Ha 1or npocaexuBa-
erea Ha raybuse or 52 ao 62 m. Ilo noawguesod JApesucieperoBoil JHHIN
APKO BEIPAMKCHD OJHO NMOAHATHE Mexiy noc, Pubaunit w r. Huza, koropoe
nocruraer +4—+<5 M. [lpoMepuo-inToornuecknx paspesos, saTparusain-
wnx teppacst Hoabanesoro mopsa, we umeercn (Jlykomasnuioc, 1972).

Taknu obpazom cambie Goabue nojoxnTeILHBE AedOpMann no or-
JHUNTEALHEIM JHHIAM NoJayUelt Ha wro-BoctoudoM ckaone [ aansekodt sna-
AHHBL N0 Jipesiebeperosoil AHHAN TpaHncrpeccHit nepooii soausl JIntopHHo-
poro mopa (Ly Ao <+5 M) n no apesneGeperoBoil AMHEM MaKCHMaJbHOMO
cnajia Anunnosoro osepa (A a0 +8 m), a 8 paitone CamGuiickoro noay-
ocTpoBa no jApesnedeperosuimM annnam Jlnropinossx sopeit (L a0 +6 M
# Ly ao +11 m). B paiione noc. Jlecuoil gedopmauns 10 +6 M puasagercs
no apesueGeperosoil anunu sropoil soan Jlutopunosoro mops (Lz). 3ona
OTPHUATEILHBX AedopMmaunil no apesHedeperosoil AMHAN BTOPON BOJAHE Ji-
ropuiosoil Tpakcrpecenit (Ly 10 —6 M) pEjeasercs B npukopnesoil actu
koew Kypuwio Hspns mesay r. Kaafinena wor. Huga, 3omet nogeatuil o
norpyiennii gpesneoeperoux yposueit Baarniickoro mops, Bhijejnenubie

foa

Juropurosoro mopa (es. puc. 1).

[pumopse # noc. Jlechodi. 3ona norpywenna o —¢
arerca B pafione r. [Qoaxpante no apesucGeperovoil annnn BTOpoil BOAHE

po OTAHUHTCALHEIM JHIHAM, KOppeaupylotcs ¢ jedopMmatnasy
poBHEil, KOTOpHE NPOCACKHBAIOTC 1O ANTOAOIMMCCKHM paspesas. ITo
apesneGeperosofi aummnn Ly noanatue g0 +6 s sujeaserca » paiione noc.
Tlecuoft (pas. VI), a no apesnedeperosoil anumn Ly — a0 +4 m (pas. 1)
ey r. Baatiiiek n r. Mpumopek, a0 +5 s (pas. IV, V A) memay noc,

TeX  He

6 s (pas. X A), suiae-
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Pue, 3. Cxema chopocrell BEpTHRAILIME ABndenifi roaocucna
I — AIUTE POnMME BOAWNEL CROPOCT {304 T0A]
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Hrak, Mu nogowan K sapepliaiouieMy stany — K ¢XeMe oOTHOCHTEbHny
BePTHKAJABHHX ABHAeHN roaouena. Pasgeans peanunuy AedopMalHi cye.
AKBANBHEX ApesieGeperoBrX Aninil Ha aGCOJIOTHEIT BO3PACT COOTRETCTRYIO-
tefi Geperosoil JHHIH, MBI TOJAYHHIH CPEAHIOD CKOPOCTh 33 MOCIAeMHe
10000 ner (pue. 3). Camue Goabllle OTHOCHTEABHHE CROPOCTH MOANSTHR
BEUeAsoTeR B pafione CambGniickoro noayoctposa (Ha Tpancpse muica Ta.
pau mocruralor + 1,4 mum/roa) u na OB ckaone Tnanscrofl Bnagwuu (go
+1,0 mm/ron). Cammie Goavuie ckopocti onyckanua —0,7—0,8 mm/rog
MOMHO npocaeauts Ha C3 or r. Kaafinena w omiee B npukopresoil vacty
kocel Kypuno Hapus. [Mpumepno rakue ke peanuuns 0,1—0,7 mm/rog o1-
HOCHTEALHHYX crOpocTell MoaHATHA B rojolleHe no Aeopmaiusasm ypoBHed
Teppac noaydenst n 8 Kaaununrpanckoit o6nactu (/lononor, Hameernukos,
Axywesa, 1976).

Muennn o6 axTHBH3aUHR ANGCPCHUHPOBANHBX TEKTOHHYCCKHX JABHHKC-
HHi roaouena npupepxusaotes B, K Tyaeane (1961, 1973), J1. 3. Bepauns,
(1969), JI. 3. Bepanns, H. K. Ozoanns (1972) n apyrie asroph,

Hamn poissnennsie fedpopmains apesneGeperosuix anunii Baarniicko-
TO BOAOEMA MO3BOJHAN MONBITATLCA OUEHHTH AMIVIHTYAY ABHACHHI, npomnc-
XoausBunx 3a nocaeaune 10000 aer wa HOB uwactn Baatniickoro mops.

Ho npn komuyecTsennofi onenke audepeniiipoBaHHEX TeKTOHHUCCKHK
ABHEHRI cAeaveT YUHTHBaTL (GaKTOPH, OCNOKHAIOIIHE OlipeleieHie BeJH-
YHHE aediopmannn cyfakBaabiux ApesHefeperosux auauii. K stam dakto-
pasm cleayer OTHOCHTbH NOJAHTEHETHYECKOE NPONCXOMAeHHe CyOAKBAJIBHEX
abpasHOHHO-3K3aPAUHOHHEIX KAHDOBR H K HHM NPHMEKAIOUIHX a6pasHoHHo-
AKKYMYIATHRHBIX noBepxuocTedl, yeaosns obpasopanus GeperoBwlx Teppac,
onpefeafgeMsie THAPOAHHAMAKON Oepera B antosorseii nmopon nobepembs.
Vrkazanuse $akTopH BAHAIT HAa THNCOMETPHYECKHI YpOBeHL ApeBHNX Ge-
perosux dopM H OCTOMHAIOT onpeiejenne (KapTHpOBauHe) HX HCTHHHOI
(abconoTHOI) BECOTH,

XoTta KoMnaeke apesnnx Geperoswix hopm (ApesneGeperosble JHHHH 1
Teppack) CYHTAETCH CaMBIM HAJAGHKHEM peEnepoM NpH onpejeseHin Ha-
NpaBfeHHa § Macuitaba HOBEAWNX NOCASICAHHKOBBIX BEPTHKAALHLIX JBH-
ennil, npoleccs AHHAMHEH MOPCKHX GeperoB AOKHH VUNTHBATLCS TPH
pacuerax Beanunnsl Aedopmauun apesHeGeperoshlx AHHHI.

Ilng goandecTnennoil OUEHKH OTHOCHTENLHBIY BEPTHKAALHWY TeKTOHH-
HECKHX JIBHAKCHH{l NOCAeNeARHKOBLA Mb HCTOABIOBAAH TOALKO 3akapTHPo-
BAHHHWE THNCOMETpHYECKHe YpoBHH ApesneGeperopmx anunii Baarniickoro
BOMOEMA, HO HAMH NOJAyweHHMe Bennunubl jgedopmaunii moryr OuHTL He-
CKOJILKO 3ABHINCHLE 33 CYET BJIHAHHA HETEKTOHHYCCKHX MPOIECCOB.
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METHODS AND RESULTS OF STUDY OF THE DEFORMATIONS OF
ANCIENT SHORE LEVELS OF THE SOUTH-EASTERN PART IN THE
BALTIC SEA

by
2. GELUMBAUSKAITE

ABSTRACT

The mapping of separating lines permits to fix the stages of the most
rapid or slow clevation of the sea level (separating lines of the first
order), as well as the moments of change of the volocities of transgres-
sions (separating lines of the second order). The monotypical separating
lines are distinguished in the south-eastern continental slope. It allowed
to define more exactly the extent and hypsometric levels of subaqueous
ancient shore formations. The correlations of the data, obtained with soun-
ding, lithologic-facial, and marine-palynologic data gave the possibility to
compile a spectrogramm of ancient shore lines _n::i ‘{’uld:a (Y), Ancylus
(Az), and Litorina (L;, Lg) stages of the Ballic Sea area. The true
{absolute) height of the sea level during the formation of a correspon-
ding complex of shore forms is defined more exactly on the spectrogramm
and the values of deviations from the true (absolute) heights are analy-
ced. The zones elevations and submergences distingushed by separating
lines are correlated with the deformations of just those levels which are

found on the base lithologic seclions.
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DYNAMIC CONDITIONS OF SEDIMENT DIFFERENTIATION AND
DEPOSITIONAL ENVIRONMENTS IN THE NEAR-SHORE PART OF
THE CONTINENTAL SHELF

by
Yu, 8. DOLOTOV, Moscow

The study of recent sedimentogenesis, of principal Tactors and dyna-
mic conditions of the sediment differentiation and depositional processes,
on the one hand, enables to determine the general criteria of the indivi-
dual sediment genetic types in the near-shore part of the continental
<helf. On the other hand, the regularities are necessary for the environ-
mental reconstructions of the ancient sedimentary strata in the basins
of different age. For this reason it is clear why great attention is paid
by geologists to these problems.

In this article some resulls are considered of such studies, carried
out by author, F. A. Shcherbakov, M. G. Jourkevitch, R. A. Stauskaite,
V. L. Kirlys, R. B. Zaromskis, 1. . Shourko, N. A. Aybulatov and other
Soviet specialists. Some principal schemes and conclusions from the
monographies of V. P. Zenkovitch, V. V. Longuinov, 0. K. Leontiev,
A. A. Aksenov and others' are used too.

The data were obtained mainly in the course of detailed stationary
natural work in the sand coasts of the Baltic and Black seas, carried out
by the Instiluie of Oceanology (of the USSR Academy of Sciences),
Department of Geography (of the Lithuanian SSR Academy of Sciences)
and other scientific insitutions beginning [rom 1962.

The first part of the article deals with the principal factors and the
peculiarities of the sediment differentiation process on the surfaces of
the sea-bottom and beach.

On the one hand, the principal hydrodynamical factors responsible
for sedimentation (waves, wave run up and run off, currents) have been
explored. They condition the specific depositional environments. On the
other hand, the mechanism of sediment differentiation and deposition
(down to depths of 12—15 m) has been observed., Changes of the sedi-
ment granulometric and mineralogical composition depend on sediment
movement and bottom-relief. They were delermined tgrnugh studies of
data of repeated bottom-sounding and sediment-sampling.

In particular it is necessary to note, that in the nearshore shelf zone
of the stationary shore areas under study the recent sediment is of a
mongenetic nature. For this reason different parameters of the sediment
granulometric and mineralogical composilion are good indicalors ol the
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dynamic conditions and the environmenl of deposition. that i
hydrodynamic activity in each zone. . ' ke
The pattern of hydro- and lithodynamical processes, as it will be
seen further, is responsible for the character of the sediment differen-
tiation and the formation of certain sediment types. For this reason in
the upper (near-shore) part of the shallow-water continental shelves
three zones may be distinguished (Shcherbakov, Rozhkov, Yourkeviteh,
Dolotov, 1975; Sheherbakov, Dolotov, Rozhkov, Yourkevitch, 1978) corre-

sponding {o the three generally accepted morpho-dynamical zones.

|
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Fig. 1. Zonation of the hdro- and lithodynamical processes in upper part of the shallow-
water continental shell (After Sheherbakov, Rozhkov, Yourkevilch snd Dololov, 1975)

The first zone is external (Fig. 1). This zone extends from the outer
boundary of the area with the wave effect on the sea bottom to the heginn-
ing of the zone with bars and troughs. This is the area of the open sea
wave deformation due to the friction at the bottom and of the influence on
sediment mainly by different types of currents.

The second zone is middle. This is the area with submarine bars
and troughs and it corresponds {o the zone of the intensive rearra ngement
and destruction of the open sea waves in the shallow-waler area. and
intensive influence on sediment of the oscillatory wave-motions near sea-
bottom and different currents, produced by wave-action. This zene is
characterized by high turbulent energy. '

The third zone is inner. This is the beach zone, the area with
the influence of flat wave- run up and wave-run off (swash and back-
wash), generated by the wave-destruction and which characterized by
alternation of the water movement direction: landward (swash) and
seaward (backwash),

The three mentioned zones, as it will be seen further, differ consi-
derably in the dynamic conditions and the environment of deposition.

~Each wave-phase (wave-strength rise, wave-stabilization and wave-
extinction) is characterized by a specific hydrodynamic regime in the
upper part of the shelf, that is by wave-parameters, character of the
undertow and of the near-shore current-system, the position and stabili-
ty of the breaker zome, the character and intensity of the water- and
sediment exchange between different bottom areas (Longuinov, 1963;
fé,;:?l;latm'. Dolotov, Orlova, Yourkevilch, 1966; Kirlys, 1971: Dolotov,

il

During the wave-strength rise (Fig. 2A) there are significant wave-
paramcters and high flood is often observed. For this reason the compen-
sative undertow takes place both seawards (the rip currents) and along-
shore (the alongshore currents). Due lo instabilily of wave-regime, chan-
ge of the breaker zone position and high flood gradient, te intensive
water- and sediment exchange between the different zones occur, Velo-
cities in backwash exceed welocilies in swash. As a result, a seaward
winnowing of sedimentary material beyond the beach limits takes place.
Under these conditions of the water- and sediment- movement seawards,
high current velocily leads to dynamic conditions favourable for the
sea-hottom erosion.

phose of wove-sleength cose

2. phase of wave-stabiuzalion

; PAR—

Fig. 2. The water eirculation and sedimeni-tramsport direclion during different wave-
phases (Alter Kirlys, 1971)

The wave-stabilization phase (Fig, 2B) is also characterized by
significant wave-parameters, high flood and intensive undertow. As a
result, a tendency of the water- and sedimentary material movement sea-
wards is apparent. However the relalively stable wave regime, the relati-
vely constant position of the breaker zone and relatively constant flood
gradient cause a decrease of the transversal water- and sediment- ex-
change. Velocities in backwash still exceed velocities in swash, and the
erosional processes go on, untill the beach slope reaches the dynamic
equilibrium state. Such state is shown in Fig. 2B. On the sca-bottom
the localization of the currents (of alongshore direction) within bars
and troughs is noted and there are conditions favourable for erosion loo.

During the wave-extinclion phase (Fig. 2C) the wave-heighl, the
flood gradient and the compensative undertow decrease. As a result, the
water- and sediment- movement landward dominates on the sea-bottom.
Due to instability of wave-regime and the hreaker zone position, the inten-
sive waler- and sedimentary matcrial exchange between the different
zones is observed. On the beach the velocities in swash exceed the velo-
cities in backwash. For this reason there are dynamic conditions favou-
rable for the depositional processes on both the beach and sea-bottom.

As a whole during the storm period the character of the sediment
differentiation process and the character of depositional environments
depend both — upon each wave- phase duration (the storm-structure)
and the wave-approach (Dolotoy, 1977). As it was shown above, the
environmental and dynamic condilions of sedimentation change from
phase to phase, and therefore the entire duration and relative role of
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each phase affect the actions of wave-, wave-run up and w
(swash and backwash) and current during any single storm
rence in the wave-approach to shore leads to variable condit

sediment movement and supply in the
upper parl of lhe shell.

Based on the repeated natural me-
asurements, it has been determined, that
on the beach and the sea-bottom the su-
perficial sediment differentiation takes pla-
ce under conditions of the deposition or
erosion as a whole, that is there are two
types of the relief- and the sediment- gra-
nulometric and mineralogical compositi-
ot changes (Dolotov, 1967; Dolotoy, Kir-
lys, 1969; Dolotov, Stauskaité, 1970; Dolo-
tov, 1977).

In case the storm period is characte-
rized by the prevailing normal wave-
approach and a long duration of the
wave-extinetion phase (under conditions
of a censiderable amount of sediment),
the finer sediment movement landwards,
from the lower to the upper parts of the
sea-bottom zone, will become basic | re-
lief-reworking® and ,sediment-transport-
ing" process. On the beach the sediment
movement upslope prevails. This process
is characteristic, as shown above, [or
just the wave-extinction phase. Under
these conditions the marks, left by wave-,
current- and backwash erosional actions
during the wave-strength rise and wave-
stabilization phases usually are not pres-
erved. As a result, favourable conditions
for the depositional processes are created
during storm (Dolotov, 1967: Dolotov.
Stauskaité, 1970). Fig. 3. clearly illusira-
les the foregoing on the scale of J {value
of the resultant reliel-reworking wave-
action, or the mean reliei-change inten-
sity). This value has the wplus* symhol
(Aksenov, Vasiliev, Delotoy, Kalinenko,
Kostoglodoyv, Nevessky, Novikova, Pav-
lidis, Yourkevilch, 1977). Under these
dynamic  conditions submarine bars
increase in height and troughs are filled
in by finer sediment.

Fig. 3. Superflicial sediment mineralogical difie-

renliation during the storm period under condi-

tions Tayourable for depositional processes [After

Dololov and Slavuskaité, 1970, Aksenov. Vasiliev,

Dolotov, Kalinenko, Kostoglodov, Nevessky, Novi-

kova, Pavlidis and Yourkevitch, 1977 and Slaus-
kaite, 1963—1964)
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se of granulometric differentiation (Dololov, 1967, 1977)
c:'?ic?glmljgitmr:g sediment mean grain size (value of the median
Lt'“nfé]lgr Md) decreases and the content of both small size fractions
iy increases. o -
{u'lﬂﬂﬁﬁra:‘hisfné;ummgc conditions the mineralogical differentiation of
L;F}:igl sediment leads to a decrease of the heavy mineral tu’fai content
B one with bars and troughs (Dololov, Stauskaite, 1970; Aksenov,
i IP]F 1 Dolotov, Kalinenko, Kostoglodov, Nevessky, Novikova, Pavlidis,
1IIJIMIIEH-"'L:;h 1977), which is also clearly scen on the seale (Fig. 3).
Yﬂur};ﬁér such storms (with conditions favourable for deposition) lnn
tent of the more light minerals (amphiboles and pyroxenes) greatly
con Nt}q the content of the heavier ones —ores (ilmenite, hematite, _mgg.
EZ.I:FI?: ‘leucoxene) and particularly garnets (Stauskaite, 1963—1964; Do-
Iutm'i' Sf:aaiikf;;ms:;g:?n}1pcriml is characterized by the prevailing oblique
r" roach, a brief duration of the wave-extinction phase and 3
?Jm‘?:gr?t relﬂ’;ive role of other wave-phases ‘{waw-strcng‘th rise ani
s:u,rg:}.:e[slabilizaﬁon}. the pmc:]ass nL 'tiuttnmi s:lm}mgg‘;rabsn'iil;;réga:x:yhs_
i ; i wards and towarc -by sl
Hdlmm:*:::r}b;:i?:ter,:*ﬂi;{f?cworking“ process. This is especially characte-
c?ﬂzﬁjusl for the phases of wave-strength rise and stabilization. UEder
:‘::ésa dynamic cnndilic;Ins {Figt.l4]1dtl1e uFﬁ%g :trct:_ a{gl{lit?e SEI;EiL{:LHESth
' s grea eepen A » Do ,
ar'ﬁmfgiqﬂ}angﬂgﬁ;gun I%ng sga-hntl‘zum profile is shown (Fig. 5) on the
. aicﬂ:] [x'ah;e of the resultant relief-reworking yavc;actmn, or 1':;:]:3 mean
5c|5§ f.change intensity). This value has the ,,minus® symbol ( \51!1{3::1.'.
'{I?nlsi:iliw Dolotov, Kalinenko, Kostoglodov, Nevessky, Novikova, Pavlidis,
‘Irnurl{?::lt::::]'s:fl??&irnamic conditions granulometric differentiation resulis
in an inerease of the sediment mean grain‘sizc and a dccrclasie of ll:étét_}i
small size (0,1—0,25 and <0,1 mm) fractions content  (Dolotov, %
1 i ion i i minera-
conditions of the sea-bottom crosion in the course o
Ingicljlmiﬁrifcrentiﬂtiun the change of the heavy ""m?al tdfl Iﬁm:i;gi
depends on fhe intensity of waters-motions at the sea bottom. An ine

In tl

i i i ditions Tavourable for
Fig. 4. Botlom-reliel changes during Lhe storm period under con
r ’ ru:'c:s.in:mﬂl pg:rucesﬁus {After Dolotev and Stauskaitd, 1970}

or decrease of this content is observed (Dolotov, Stauskaite, _1E|]?I]]l. 1.:111
increase oceurs when a washing away of nnly_' light sn:n:-ﬂl particles ? es
place (under conditions of optimum water-motion velocities). The _JrltF[}ab;
~ of the hea\r}r mineral total content caused by the storm is shown in . lg
(Aksenov, Vasiliev, Dolotov, Kalinenko, Kostoglodov, Nevessky, Novikova,
Pavlidis, Yourkeviteh, 1977). A decrease is noticed when the water-motion
velocities are large at the bottom and the washing away of light and
heavy small particles (0,1—0,25 and <0,1 mm) takes place.
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Under the mentioned dynamic conditions Slauskaite X ;
Dolotov, Stauskaite, 1970) the relative conlent :3%' Imuv[urt:ﬁh:ﬂ;iu ::s,arm;
I'J:L‘IS and especially ores) increases caused by storm and the con-lc ;t’ar'
lighter minerals (amphiboles and pyroxenes) decreases (Fig. 5) ]:Imui
stunns+ of the above-mentioned type the content of the Iightm: nn'rlr .
v}er minerals (Fig. 5) will become more similar compared to the story
of the preceding type (with dynamic conditions favourable for depo i
tion). This is explained by the winnowing of the lighter mincrals, o

hea.
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Fig, 5. Superficial sediment mineralogical differentiation during

the siorm period under condilions favourable for erosional pro

cesses (Afler Dololov and Stauskaile, 1970, Aksenov, Vasiliev,

Dolatoy, Kalinenko, Kostoglodoy, Nevessky, Novikovs, Paviidis
and Yourkevileh, 1977 and  Slavskaile, 1963—]%64)

Based on the natural observalions, it is noted, that in the continen-
tal shelf upper part under conditions of high hvdrodynamic activity there
are csspi]llal l:hlungesl of the sediment granulometric and mineralogical
composition during a individual storm, a storm serics and throughout any
season (Dololov, 1977), so that the sediment granulometrie and mineralo-
gical differentiation processes are very inlensive.

In each of the bottom morpho- and lithodynamical zones (be

A : ach,
troughs and bars and zone beyond them) there are specifie ciiccts.{ of the
Iillﬂ?;?ﬁnagm faclt;{s. (waves ;;nd currents) and specific storm eaused

( anges resulting in peculiar dynamic conditions of depositi
sediment differentiation (Dolotov, 1977). i s

In troughs the bhottom surface is usually cove

_ ‘ 1 st 8 v covered by hetero
sn_dlments of q:fiprcnl grain-size, and both grm-m[-;;uwrtrii:;r and m?ﬁgf:ffj
gical differentiation take place during the storm period. Strong currents,
I.ncsfhxed in the t‘rpugh bottom greatly cifeet the boliom surface, and the
sediment composition changes reflect most precisely the sedimentary en-
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vironmenis: conditions of the botlom crosion and the sedimenl washing
away or conditions of the small particles accumulation.

The submarine bars are uswally composed of fairly homogeneous and
fine sediments so that superficial deposits undergo mainly mineralogical
differentiation. Due to high veloeities of water molions al the bottom the
scparation on gravily of the finest sediment fraclions is characteristic for
lhese areas.

Bevond the zone of bars and troughs (in exlernal zone) a great
distinction in character of the sediment differentiation and deposition
processes has been observed in different bottom areas because of the
dissimilar action of hydrodynamic factors and dissimilarily of correspon-
ding bottom-relief changes.

The complicated system of the changes is characteristic for the beach
(Stauskaite, 1963—1964), especially near water-line, and in this zone there
are very significanl changes of the sediment granulometric and mineralo-
gical composition.

Good indicators of the dynamical condilions of sedimentation in any
zone are the superficial sediment ,typical® fractions (Shcherbakov, Do-
iotov, Rozhkov, Yourkeviteh, 1978). This is often a predominant deposit
fraction. These fractions reflect the definite values of the characteristic
hydraulic coarseness and its precise correlation exists with the action of
the hvdrodynamic factors.

For each of the three mentioned zones different predominant sediment
fractions are characteristic (Sheherbakov, Dolotov, Rozhkov, Yourkevitch,
1978). Under relatively calm dynamic conditions of the zone beyond bars
and troughs the fraction of 0,16—0,20 mm prevails. In this zone condi-
tions are created for a rather stable deposition of silt fraction. In the
zone with bars and troughs due to high hydrodynamic activity a more
coarse fraction (0,25—0,315 mm) prevails. In the beach zone, near the
water-line, the predominant sediment fraction is fraction of 0,5—0,63 mm,
that is explained by high energy of this zone.

As a whole, the character of the bottom-sediment granulometric and
mineralogical differentiation and the pattern and rate of deposition de-
pend upon the water-motion velocities at the bottom and the eranulomet-
ric and mineralogical sediment composilion and sorting in both local
and adjacent boltom arcas (Dolotov, 1977). Values of water-motion ve-
locities at the sea-floor determine the principal course of the relief-rewor-
king process. As a result, cither the sedimentary strata grow without
interruption or their upper parts crode (continuous or discontinuous de-
position). On the beach character of these processes depends on relation-
ship between the swash and backwash velocities, )

The second part of the article deals with the differentiation, deposi-
tion and reworking processes in the sedimentary strata and the changes
of dynamic conditions in different zones of the upper part of the
shelf.

The sediment granulometric and mineralogical differentiation pro-
cess takes place not only on the beach and the sea-bottom surfaces but
also in the sedimentary strata and often to its significant depth. Based
on the long repeated stationary natural measurements, it is noted, that
this depth is from 3 to 5 m and more in the zone with bars and troughs
and even in the external zone (at the water depths about 10 m) it is
about 1 m during storm (Kirlys, 1973).

For the study of the peculiarities of the sedimentary sirata pattern
under natural conditions the vibro-piston core-sampler (Dolotov, 1978)
and the box-type sediment-coring device (Dolotov, Zharomskis, Kirlys,
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1978) for obtaining samples with undisturbed laminated sedimentary strue.

tures (and for later making peels) were used.

In different zones of the upper part of the continental sheli the bot-
tom-reliel changes are very precisely reflected in sedimentary strata pat-
tern. These are the depositional and erosional slages depending on {he
hydrodynamic regime peculiarities in different scasons (Dololov, 1978),

Conditions of bottom ecrosion are
especially characteristic [or the late-
autumn-winter period, when wave-action
is very inlensive. In {his period due to 1
significant wave parameters and high
flood a well expressed undertow is obs-
erved. The latter results in a winnowing
of sedimentary material in the seaward
dlir_ectinn (Longuinov, 1963) and its de-
ficiency in the zone with bars and
troughs. Owing to this the sedimentary
strata, formed during the spring-summer
period, experience the action of intensive
reworking processes due o waves and
currents. And evidence of this is found
in the strata of washed out and reworked
sedimentary material (Dolotov, 1978). In
this (the late-autumn-winter) period {he
beach surface usually represents an ero-
sional concave profile (Fig. 6). In the
beach sedimentary strata a significant
content of coarser material (up to pebble)
is noticed (Dolotov, Zharomskis, Kirlys,
1978). In Fig. 6 we see the thin blanket
of the recent sedimentary strafa and their
erosional discordant contact with the un-
derlying ancient sedimentary rocks are

seen.
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tions for the deposition in the bars and
troughs zone are during the spring- Ny
summer period. As a whole during this
period wave- activity is not significant,
so that the flood and the undertow are
not intensive too. The trend of the sedim-
ent movement shorewards dominafes
[Lnr_lgumuv. 1963) and for this reason
the intensive deposition takes place in =

the upper part of the shelf. In this period "/
the sedimentary material, winnowed tow- il

ards open sea during the autumn-winter 1
period, as if returns (shorewards), This ¥
is evidenced by the thick strata of similar

Fig. 6. Dynamic conditions of beach sedi [ :
+ B Dy E acl) sedimentalion
processes in the Lale-Autumn-Winiter and Spnril:lng,rt ZH
Summer periods (After Dolotoy, Zaromskis and

Kirlys, 1978) ﬂ'!

2

finer sedimentary material, deposited in a fairly ealm dynamic environ-
ment of the given period (Dolotov, 1978). The beach surface represents
a convex depositional profile (Fig. 6). The beach sedimentary strata
have a significanl {hickness and consist mainly of fine-grained sand
(Dolotov, Zharomskis, Kirlys, 1978).

In the course of the sediment granulometric and mineralogical dif-
ferentiation processes the sedimentary strata acquire certain textural
features, depending on character of the environment in each zone of the
upper part of the continental sheli.

The beach sedimentary strata are usually of complex composition.
The wave- run up and run off (swash and backwash) have different
width and power caused by the wave-intensity as a whole. And the re-
sults of these complicated processes are reflected in the strata (Dolotov,
Zharomskis, Kirlys, 1978). Evidences of the intensive wave- run up and
run off action during the phase of wave- strength rise are lens-shaped
bodies (Fig. 7), consisting of coarse sediment material (storm beach
ridge type). Evidence of the wave- run up and run off action during the
phase of wave- stabilization is the surface of slable erosion, which is
traced over long extenl. There are clearly expressed laminae of the
winnowed out heavy mineral concenirates (under conditions of long se-
paration on gravity) or of coarser sedimentary material, In a fairly calm
dynamic environment of the wave-extinction phase the gentle seaward-
dipping sets of laminalion (mainly of fine-grained sand) are formed.

In the zone with bars and troughs the sedimentary strata pattern is
also a reflection of the speciiic hydrodynamic conditions. For the sed§=
mentary strata of the submarine bar (Fig. 8A) the rhythmical composi-
tion is characteristic (Shourko, 1961). Each rhythm formation is a result
of single wave-cycle action. Change of the dynamic conditions in the
course of the storm results in the alteration of the sediment with different
granulometric composition and upward decrease of median diameter.

In the external zone the rhythmical composition of the sedimentary
strata is also noticed (Fig. 8B). There it is caused by the successive sedi-
ment settling during the wave-extinction phase (Aksenov, 1972). Howe-
ver in this zone the hydrodynamic processes are significantly less inten-
sive compared to the zone of bars and troughs. For this reason the dimen-
sions of the sediment rhythm (deposited during definite storm-cycle) are
significantly less too. And it is expressed much poorly due to the unifor-
mity of the sediment grain-size eomposition.

As has been shown above, there are on the whole fairly clear genetic
lithologic eriteria (granulometric, textural and partly mineralogical) as
indicators of the depositional dynamic conditions in different zones of
the upper part of the continental sheli. They are dynamic indications of
the sediment genelic types (Shcherbakov, Dolotov, Rozhkov, Yourkevitch,
1978), depending on character and peculiarity of the hydrodynamic
regime,

: Besides there are regional faclors (climatic and geological), that
strongly influence the course of the sediment differentiation and deposi-
tion in separate areas of the World Ocean shelf (Shcherbakov, Dolotov,
Rozhkow, Yourkevitch, 1978). They determine the character of the primary
sediment, variable conditions for sediment supply, primary sediment-size
ranges, sorting and lithologic composition.

In each of the zones the dynamic condilions may greatly change in
time. This occurs because of considerable decrease or increase of water-
depth. The latter is caused by the migration (in time and space) of the
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Fig. 7. Beach sedimentary strata pattern formed during diiferent wave-phases in Summer (After Dolotov, Zaromskis and Kirlys, 1978)

gones with specific hydrodynamic effect upon the bottom, that is the zo-
nes with a specific bottom-relief changes and variable sedimentary envi-
ronments (Dolotov, 1977). The changing dynamic conditions may be of
different pattern. They may be: periodic (flood- and ebb-tide), sporadic
(surge and drying, violent storms, typhoons, tsunami-waves), stable and
mono-directional (continued mono-directional changes of the sea-level
or tectonic vertical movements in the shelf area).

Depositional processes may be continuous or discontinuous. They
depend on the character of the hydrodynamic factors and on the adapta-
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tion of their action to conditions of depth changes, on the one hand, and
amount of the sedimentary material in the upper part of the continental

shelf on the other hand.
Due to the flood and ebb-tide phenomenon the periodic changes of

depths and of the water-motion velocities at the bottom (and current-) are
noticed in certain bottom areas. For this reason the periodic changes of
the dynamic conditions of the sediment-movement, differentiation and
accretion processes take place.

In the wide shallow-water areas of the continental sheli (for instance,
in the Northern Caspian Sea) the surge and drying are very clearly
expressed. The sediment differentiation process is not very intensive and
deposit is badly sorted in the sea-bottom area (Leontiev, Bachtina, Dobry-
nina, 1959), which sporadically is dried. Depositional processes are irre-

ular. All this is explained by a short time of action of the hydrodynamic

actors.

The same concerns the hurricane (typhoon) and tsunami-wave action.
They are very characteristic for some areas of the World Ocean, and the
higher-energy environment is created under these conditions. For this
reason the hurricanes and tsunami-waves are very poweriul geological
agents, causing the movement of very great amounts of sediment from
the bottom towards the uppermost part of the beach profile. This zone is
absolutely inaccessible for the action of average hydrodynamic factors.
Piling of badly sorted and almost unrounded coarse sediment has been
observed, for example, in the uppermost beach part on the Funafuti atoll
(the Ellis Isles) in the Pacific Ocean. These observations were made
during the sixth cruise of the research-vessel ,,Dmitry Mendeleev®.
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Both the stable continued rising or falling sea-level, like the tectonie
sea-bottom subsidence or emergence in the continental shelf area cause
intensive reworking of the sea-boltom relief: the adaptation of the hydro.
dynamic factors to conditions of depth changes. On the shallow-water
shelves it is accompanied by an intensive sediment supply shorewards
(Fig. 9A), where there are considerable amounts of sediment. It takes
place under conditions of both rising (Zenkovitch, 1962) and falling
(Leontiev, 1949) sea-level.

Under conditions of rising sea-level or tectonie subsidence of the
shallow-water shelf (with fairly thick sediment blanket) the sedimentary

-

Fig. 9. Rearrangement of the sea-
bottom profile under conditions of
the sea-level changes (A) and the
shallow-water coast development

@ o s . underﬁcund;tlfnns 3[ 1;1:5 suhr.ntrt ﬁlé
: - == Zoes g [BY ter Zenkovitch, ,
send  shelf M:L;r fl;ﬂ:"l Sedrocks Leonliey, {IE'HEI and Dololov, 1962

strata may undergo changes of different kind (Dolotov, 1962, 1971). This
depends on rate of the water-depth change under conditions of the flood
of the land and amounts of the sedimentary material, supplied to the
near-shore zone,

When the depths increase very rapidly, the recent sedimentary stra-
ta, formed in the wave-action zone (in the upper part of the sheli) are
flooded and these sediments are covered by more deep-sea sediments and
are buried under them (Fig. 9B, above). When the depths increase more
slowly in the near-shore zone of the shelf (or when there are no consi-
derable amounts of sediment) the upper part of the sedimentary strata
undergoes erosion (Fig. 9B, in the middle) untill the strata run out of the
intensive wave-action zone. And before it thickness of this sedimentary
strata decreases due to erosional processes. When the water-depths in-
crease still more slowly, the intensive bottom-sediment movement shore-
wards (under conditions of abundant sediments) takes place and conti-
nuous deposition proceeds on the sea-bottom and beach (Fig. 9B, down-
stairs).

Under conditions of falling sea-level or {ectonic emergence of conti-
nental shelf area the character of dynamic conditions varies in the upper
part of the shelf (Dolotov, 1961). It depends on the rate of depth decrease
and the amounts of sediment, supplied to the near-shore zone.
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Under conditions of abundant sediment on the sea-bot
its considerable supply from the adjacent shoreareas url‘}TﬂnEFit%;:l?aA}‘
(as, for HE_H!N(:. alluvium) — Fig. 10B, the sedimentation is tuntinuund
Under conditions of irregular sediment-supply from the sea-bottom {FI‘JS‘
10C) or from the adjacent shore areas (Fig. 10D) the discontinuous Q.n-:]E"
mentation takes place. Due to the sediment deficiency the sed[mcﬁl "
Strﬂfi':lt undergo erosion (Fig. 10C). .

is necessary to nole especially, that the recent sedi

have become stable geological formations mainly only dumecf' tiigt; t”:L.a
longed and constant mono-directional changes of the sea-level or the ge
Imlt_nm vertical movements (Dolotoy, 1977). Under these eonditions t;l-
zedlmcpta}ry tstmta hcm;-mc iniﬁ from the influences of the intensive hy-:iruc
ynamic lactors, namely in the uppe \
i .:ETU&E fclors, nan acl’ltinn, pper part of the shelf bottom and rup

nder conditions of the rising sea-level or subsidence of the
area the bottom-sediments undergo additional reworking ( dElierontfat?E?:]]f
in the zone of non-wave factor action, which lies lower than the wave.
action zone (in the middle- and lower-parts of the continental shelf). Only
after this the bottom-sediment may become stable geological sedimentary
formation. Under conditions of the falling sea-level or tectonic emergence
of the shel_i area the upper parts of the latter are rapidly and completely
run out of influence of the hydrodynamic factors. And owing to this further
L!;:Eﬂriemmentar}r strata may undergo the action of only the subaerial

5. ’

REFERENCES

AKSENOV A. A: 1972. On lhe ore-field formation process i ih
continental shelf. Publ. House , Nauka® fS-ciencr:}E' Muscsul.:.r“ Hne Rﬁggnjmm i
AKSENOV A, aj VASILIEV V. P, DOLOTOV Yu S, KALINENKO V. V., KOSTo-
?Lﬂﬂﬂl’ V. V., NEVESSKY E. N, NOVIKOVA Z. T, PAVLIDIS Yu. A and
QURKEVITCH M. G.: 1977. Processes of the ore-field formation in the near-shore
i zone, Publ. House Nauka* (Science), Moseow {in Russian).

BULATOV N. A, DOLOTOV Yu, 5., ORLOVA G. A and YOURKEVITCH M. G.:
1966, S_nmc fealures of the sandy shore dynamies. ln: | Investigations of the hydro-
dynamic and morphodynamic processes in the sea-shore zone”. Publ. House ,Nauka®
{Science), Moscow (in’ Russian). "

HOL:::?:: t:r.r. B tlgﬁl.bfﬂ[l::ali[nni and classification of the marine accumulalive tlerra-
e coasls subject to lecloni . i
S g ol i e emergence. Trans, Inst. Oceanol. Ac. Sci, USSR,
DOLOTOV Yu, S.: 1962, On {he development of the shallow-wake
{ 4 : - v const under condi-
5&?‘:“52 c::IinlE};:u ;E;:::;. transgression of the Azov-Black Sea basin, «Oceanology”, v. 11,
DOLOTOV Yu. S.: 1967. Changes of reliel and sediment mechanical co
. Chi . s : ition by
:lu:{r.l I':-'Ivnh"m submarine s!lm:c slope (based on thle East Baltie :natvr?algl.“:lfﬂa?:llica‘?.
s;.lrmmrili‘s;'. House . Mintis® (Mind), Vilnius (in Russian, English and German
DOLOTOV Yu. 8: 1971, On the develo menl of the shallow-wat : i
tions of ils rrlnti-._r‘c subsidence of F&:i"ﬁﬂ!'l]l rnl::.sl::: D:LN:; cii;lﬁ:ﬂ?én?iﬂir :F “1?::
sea-shore precesses®, Publ. House |, Nawka® (Science), Moscow (in Russian).
DGLdGTGI_;_ Yu, §: 1977. On the dynamie conditions of the sedimenl differentiation and
t_n]fust ion in the upper part of the conlinental sheli, In.: ,Problems of {he recent
ithology and study of the orefields of the sedimentary genesis®., Publ, House
«Mauka® {Science), Siberian Branch, Novosibirsk {in Russian).
DDLIOHTGI-‘EE}";:L_ .l?-' I:ilifﬂ. fij‘li'?msﬁluil the r.:}dim{'[nlary slrala farmation in near-shore zone
P ow ulomelric  differentislion of solid maller | i i
s sheli“, Publ. House , Nauka {Science), Moscow |‘1'nr dﬂssﬂﬁﬂjand e

LOTOV Yu. 8. and KIRLYS V. [.: 1969. The relief changes in relation & lhe st
structure under the shallow ofi-shore water cund!l'mlﬁg. T & Ac. Sci. Lithuanian
S5R, Ser. B, v. 3 (58) (in Russian, English sumrnarl-_.r]. ARSI Tt

118

poloToV Yu. 8. and STAUSKAITE R. A.: 1970, Change of heavy mineral content cau-
sed by storm on lhe submarine shore slope (based on lhe Easl Ballic materials).
Baltica®, v. 4. Publ. House ,Minlis® (Mind), Vilnius (in Russian, English and

Cierman summaries).

poLOTOV Yu. 5. ZHAROMSKIS R. B. and KIRLYS V. [.: 1978. On the beach sedi-
ment dificrentiation and the beach lamination originating under different dynamic
eonditions. ,Oceanology®, v. XVIII, No. 2 (in Russian, English summary). )

KIRLYS V. Iz 1871, Some peculiarifies of the Kurshiv MNerija spit sen-sh_ore dynamics.
Trans. Ac, Sci. Lithuanian S8R, Ser. B, v. 4 (67} (in Russian, English summary).

EVILYS V. 1: 1973, Some dala on the sand sedimentary sirata ihickness subject ig
wave-action in the nmear-shore zone of the Kurshiu Merija spit. Trans. Ac. Sci
Lithuanian 55K, Ser. B, v. 4 (¥7) (in Russian, English summary).

LEONTIEV O. K.: 1949, Rearrangement of the aceumulative submarine shore slope under
conditions of the falling sea-level. Rep. Ac. Sci. USSR, v. 66, No 3 (in Russian),

LEONTIEV 0. K. BACHTINA M, E. and DOBRYNINA T. A.: 1958, Sedimeni granu-
lometric composition as indicator of the North-Western Caspian Sea shore-zone dy-
namics, JHerald (Vestnik)] of the Moscow Universily”, Ser. of biology, soil science,

cology and geography, No. 1 {in Russian).
Lo GU!%F V.EI’..FESES:TI Dynamics of the shore-zone of lideless sea. Publ. House Ac,

Sel. USSR, Moscow (in Russian).

SHCHERBAKOV F. A, DOLOTOV Yu. 8. ROZHKOV G F. and YOURKEVITCH M. .
1878. On the granulomelric differentiation of the sand material in the near-shore
zone. Tn: . Granulometric differentialion of solid matter in mainland and confinental

sheli™. Publ. House ,Nauka® (Secience), Moscow (in Russian).

SHCHERBAKOV F. A, ROZHKOV G.F., YOURKEVITCH M. G. and DOLOTOV Yu. §.:
1975. On the granulometric differentiation of the sand in the n:aar-sh:lrf: zene. Bull
of Moscow Sociely of Natural Scientisis, Geol. Branch, No. 6 (in Russian),

SHOURKQ 1. i.: 1961. Lamination and rhyihmicity in the sedimenlary strala of ihe
submarine bars. Trans. Inst. Oceanol. Ac, Sci. USSR, v. 53 (in Russian).

STAUSKAITE R. A.: 1963—1964, Mincralogical compoesilion of (he submarine shore slope
and beach sand and its lithodynamics. Tn: ,Geographical vear-book®, v. VI=VII,

Vilnius (in Lithuanian, Russian and German summaries).
ZENKOVITCH V. P.: 1962 Principles of the science about the sea-shore development.
Publ. House Ac. Sci. USSR, Maoscow (in Russian).

JUHAMHYECKHE YCJNOBUA NHOPEPEHUHALHH
H HAKOMJIEHHSI OCAILLOYHOTIO MATEPHAJIA
B MNPHUBPEXHOW YACTH WEJIbPA

0. €. 10J0TOR

PE3IOME

Ha ocuoBauun peayibTartoB JQAHTEALHBIX TOBTOPHMX CTAUHOHAPHBIX
fccaeaoBannull v necuanwx noGepesuit Baatuiickoro n UYepioro mopeii,
AHAAHIHPYIOTCA OCHOBHEE THAPOAMHAMUYECKHE (aKTOPHL M MEXaHHIM NpO-
eCCOB TPaHyJOMETPHYECKON N MuHepasornueckoil Andepenunannn, Ha-
KOMJAeHHs M npeoGpasoBaHus TONWN NPHEPEHKHO-MEIbHOBHX OTJDHCHHIL
BoifABACHA HeTKAN 30HAJALHOCTh AHHAMHMECKHX YCJIOBHI celiMCHTaUHH B
BepXHell wacTH OTMeforo Weibda, CBAIAHHAA C PAIHEIM  XAPAKTEPOM
NPOABACHHA THAPOANHAMHYCCKHY (PAKTOPOB 1 H3MEHEHHH peaseda B pas-
AUUHEX MOpBOLHHAMMUCCKIX 30HAX, YTO NPHBOANT K (opMupoBanuio cne-
IHGHUECKNX TeHeTHUCCKIN {AMHAMHMECKHX) THNOB OTJACMKEHHA B BHAeaRe-
MBX 20HaX. Yeranosnena oflias IHAUNTENLHAA WNUTCHCHBHOCTL MPOLECCOB
audipepenunanin 0cal0uHOro Marepuadia no KpYnHoCTH H yAeakHOMY Becy
KaKk Ha noBepxuocTit npoduas, tax u B Toaume. Bekpure  ocofeHHOCTH
STHX MPOLECCOB B XOAC OTACALHWX BOJAHCHHI PA3HOro WanpaBieHHs K
PasJANYHON CTPYKTYPW, B BECCHHE-ACTHHI H OCCHHC-3HMHHI NepHOAL, CBA-
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saHnule co cnenm(pHKoll AHHAMHKN Cpeibl 6CapKOHAKONICHHA, Pacemarpy
BaloTeA obulkHe 3akoHOMepHocTH AH(QepenuHauNE o AKKYMYAALHI npp[‘
OpeHo- enbpoBHY 0CaJKOR npn cMeHe IHHAMHAYeCKON ofCTAHOBKHE B Taﬁ-
HAH HHOM 30HE BO BPEMENH, HOcAulel pasanunnil xapakrep (nepHoamve-
ckuil, cnopaauucckuil, ycrofiuusuil H oaHouanpapaenuwil), B T. 4. B yeao-
BHAX TCKTOHHYECKHX ABMKenuft ana B obiaacty wedsda n AANTeAbHLIY
H3MEHEHNI| YPOBHA MOpPS, Pa3HOro 3MaKa W TeMna. )

BALTICA ‘ Val. 7 ] Pag. 121—130 Vilnins, 1982
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MACC-TPAHCIIOPT H NPHBOWHBLIE BHEHHSI B BEPETOBOH
30HE MOPH

(nocraHoBKa 3ajaun)
H. €. CHEPAHCKHH, B. H. KHPJIHC, B. K. lHHYKYC, Binvmoc—Mockua

Beenenne, B ruapoannasuke GCperopoil 30HL BEAYULYIO POJIL HApALY
C BOMHCHHEM HIPaldT BOMHOBLIC TEYEHHH, T. €. TCHCHHA, HHAYUHPOBaHHEE
poIHeHHeM, B3anMojeficTeyomum ¢ aHoM. CHAH, onpeeasioliHe nepeme-
LieHHE BOAHBIX Mace, BKAWYMawT B celd KacaTeibioe HANpPAXKEHHEe BeTpa
Ha cBOGOAHON BOJHORON NOBEPXHOCTH, pPAJHALHOHHOE HanpsxeHne, Aef-
CTBYIOUIEE MO Beefl TOAULE BOJHOBOTO INOTOKA, CHAY TPEHHA (BASKOrO M
TYPOYAEHTHOTO) I HAKOHEN, CHAY 06YCJ0BJAEHHYIO TPajiHEeHTOM rHApOCTATH-
yeckoro aasienus, CoBMecTHoe AeficTBHe 3THX cHA GOPMHpYeT MpocTpaH-
cTBeHHOe Tode nepeMemiennil poaw B Geperosoii 3oHe. [lonHas KapThHA
9THX MepeMellentii A0BOJBLHO CHOXKHA M 10 KoHua He msyuena. Cefiuac
HAJEHHO YCTAHOBJAEHO, YTO COCTABHBIMH ee YACTAMH ABAAIOTCA BONHOBHE
pAoALGEperoBLEle NOTOKN (InepreTnyeckue rpaanenTibie), Pa3pHBHEE Te-
yeHus, BoaAHOBOM jpefid (cTokcoBo Tewenue) M KOMNEHCAUHOHHOE NPOTH-
soreucine (Iaapun, 1972). O6muM aaa 5THX TeMeHHH ABAAETCH TO, HTO
BCE OHI JCHCTRYIOT Ha (oHe BOJHOBHIX OPOHTAMBIHIX CKOpocTed. Teuennsn
Crokeca 0 Ko IIEHCaIiIHDTIHhIFI OTTOK NOAYYHIH HAazpawde «Macc-TpaHCnopT*
(Longuett-Higgins, 1953), nox koTopuim NOHAMAETCA nepemelieHHe huk-
CHPOBAMHEIX HACTHIL MHUAKOCTH (narpamseso onncanne). Hawm npeacrasis-
eTc lleecooBpasibiM paclppiTs 06AacTh NMpPUMEHEHHST TEPMHHA «Macc-
TPAHCNOPT® H YNOTPeHAATL €ro AN ONHCAHHA NepeHoca Macchl e TOJLKO
B cmuicae Jlarpansa, Ho W B cMBlcAe Jiaepa, 4To CBA3AHO C VA06CTBOM
H3MepeHis B HATYPE HMEHHO 3ACPOBEIX XapaKTepPHCTHK ABHIKEHHA. Hanee
B TEKCTe TePMHHLL €BOAHOBOI NEPEHOC? I «€Macc-TpancnopTs GyaeT HCnoJib-
30BaTh KAK CHHOHHMB.

Jlas yaoGersa AanbHefiniero H3JjoMeHHS cflenaem HeKoTopune onpe-
AEJeHns.

Cpenusia nepenocuas ckopocts (U) B dukcnpobaiHOR TOYKE Onpeie-
asercs caeyiomuy o6pazom (Jlonruios, 1963).

[J=hl—j'u{l]tlt (1)

o

rae u(t) — xpomorpaMma ropH3OHTaNBHON KOMTIOHEHTH OpGHTANLHOH CKO-
poct, { — BpeMs, T — NPOAOAKNTEALHOCTE H3mepennd. Hceeaeqosanne 3a-
picimocty U 0T T M0Ka3ano0, 9T0 NEPEHOCHAA CKOPOCTL NepecTaeT 3aBHCeThb
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Or T npit v>400 c. 9TO_COOTBETCTBYET BPEMEHH NPOXOMHKACHHS npuGanzy.
Teasho 80—100 soan (J/leontwen, Cnepancknii, 1979a). Takum ofipasoy
NOHATHE CPejHeli MepeHOCHON CKOPOCTH, HAN cpeaHell CKOpoCTH Mace-Tpae.
NOPTa HMEET CMBIC TONLEKO npH CHALHOM OCpeTHeHHN.

Hunusnnyansnan nepenocuas cxopocts (Ui) raxse onpegeaserca pu.
paxennem (1), B KoTopoMm T Tenepn uMeer empien MepHoad OTASABHON Boga-
Hel (JTeonrsen, Cnepanckuit, 19796). MMpumennteasio x HHAHBHAY ML HO
CrkopocTin Beipaxenne (1) yaobuee sanuearts B sije

TI-
Ur= -ty @

rae Tv — nepioa soanu. Kawmnan XpoHOTrpaMma opbutansioi ckopoctH xa-
pakTepuayercs wabopom nap yucea (Ui, Ti), rae i— NOPAAKOBLIT HOMEep
BOJIHEL B peajusalHi.

O6e xapakrepuernxy O n U, npeictaBamior coboil pacxoj] Boaw wye-
PE3 CAHHIMHOC ceueHNe, OTHECEHHBI K COOTBETCTBYIOUEMY HHTEPBAY Bpe-
MEHM, B TIOAHOCTBIO OMHCHBAIOT MOAA CPEAHEr0 H NYALCALHOHHOrO nepe-
woca. B npouecce maremarnueckoii oGpaGorkn paaa Ui (enekrpaabuuit ana-
T3, PUALTPAUNA) ero HeHIBEKHO NPHXOAHTCH NPHBOANTL K IKBHANCTAHT-
HOMY BHAYV, T. K. nepuoiul soais Ti, soofule rosops, neoanuakoss. JLas
3TOr0 Beck HuTepBan mpemenn (0, t) paszbuBaerca wa SKBHBAJCHTHHE OT-
pes3kn ¢ warom At=min{T:}. Jlance, scem ToOukaMm, nonasumM & nogLHTep-
Ban (Ty, Tisy) npunucuBaoTes anavenms ckopoett Ui n takum cnocoGowm
Bech pan Uy npusoantes K skemancrantnomy. [Ipn stou COXPANACTCH BEJN-
YHHA HHAHBHIYANLHOTD PACX0/a, paBHas npousseenio seansuy Uy n T,

Cpennnit soanoBoii yposens (1)) OnpeleaHM B COOTBETCTBHH € Y&a0-
BHEM

T]Z"{'j"_&fl][li (3)

rie E(t) — xponorpasua BoaHOBHX opANHAT. Onpeaeaenne cpeanero ypos-
HA I![‘KHP]JEHTHD["G B TOM CMBEICJC, YTO B Dﬁl.llt'."-l CAYHAE BEJAHYNHA 1-] ABRaA-
eres (hyHKUHed ppemenn wuamepenus t. OAHAKD MOXHD NoKazaTh, MTo B
cayvae worta gynsuns E(t) wweer nunefivatmi CHEKT], CAeNaHHOE onpe-
ACHERNE JlocTaTovHo KoppekTHo. [eifictentensno, gmantpys npn Hanauwguu
JHHEHHOTO CMeKTPa BCe rapMOHNKH 33 HCKAIOYCHNEM NOCTORHHON COCTAR-

Asioutedf, M NpHeM K pesyastaty neen(t). Eamncraennoe TpefoBaHHe K
YKA3aHHOH npoueaype coctout B ToM, uToOH BpeMs T ObIO GH MHOTO
Goavwe (no kpafineii mepe na nopsaok) nepHofa NepBoil rapMOHHKN,
Kak uapecTHo, cnektp kofeGamnii ypoBHs BKaiouaeT @ celst BOAHOBON
wyM, NpuGOMHHE GHeNNA, MeTeopeAoriyeckne KoacGanna u cefin {Buiu-
kos, Crpexanos, 1971; Aida and oth., 1975). HauGoaee nu3xouacToTHAR
KOMIOOHENTA CHEKTPa CBA3AHA € HECTAUHOHAPHOCTBIO WTOPMOBOTO BOJAHEHHA
B uesom. [lukw, oreevaiomne nepesm Tpem THnam koacbaunii cooTmeTcr-
BYIOT XapakTepHeim suavennsam nepuogos 5—I10c, 60—300c, 600—2000c
(Boiukos, Crpexanos, 1971). Takum oGpasow, CHEKTP peatbHuIX Koaela-
HUIl YPOBHA XOPOWIO annpoKCHMHPYETCH JHHE4aThiM CICKTPOM, W npepna-
FaeMas npoueiypa onpefeteHls CpeiHero YPOBHA NYTEM HHIKOYACTOTHOI
puabTpaunn npasomouna. CAeiver 3aMeTHTh, 4To NpH NCCACAOBAHNH H3-
MEHCHHA CPeNEro YPOBHA B pazanvible (hasel WTOPMa BPEMA pean3aluu
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T AOIHHO GBITDL npuﬁ—nuag're.nhﬂi-l::- na nopafoK Gojblie NEPHOLa BO3IMOMKHLIX
KHX KOAeBanwii !,

METEEFB[;JH':'{::I:EE[HPHWIHEHH. B sacrosulee BpeMs HaAEAHO, © NOMOULLK HH-

CTPYMEHTANLHEX HIMEpPeHnii B HATYPHBX YCAOBHAX, ycTaHichneun c}ru:ci;:np

pOBAHHE JIBYX THIOB LWHPKYAsAUHN BOAW B Geperosoil soke. K neppomy E

MOJKHO OTHECTH IHPKYJALHID € BEPTHKANBHOIN OCBIO, HAH TaK HaaunaemuH

cuupkyasionnsie avefikny (Inman and oth., 1971). Kak cocrasitie yacr

5 UHPKYASUMOHHBE fHCHKH BXOAAT NOTOKH BAOALOGEPEroBHIX TPAAHEHTHEIX

Pue, 1. [lna tuna unpxyaduinn oois o Geperobon 3one:

\ Y Tih OF mrpeysumme € rOMIOITIALIGE  DELH
W € meprukasnoii oo o (Inmon and others, 1971
B : {no Asonruesy n Coepaicxosy, 10a)

TEUeHI, a4 TAKMKE paspuliBHsle Tedenua puc. la. Dedepauns 3THX NOTOKOR
ofYCA0RAEHA NPOCTPAHCTEEHHON HEOAHOPOAHOCTBIO CPEIHCro BOJHOBOIO
YPOBHA, KOTOpHIE Mo AaHuBiM namepenus JIK. Comnio umeer nanecmm B
cTpysax paspuiBHEX Tewennit (Sonu, 1972). OcxosHoll NpHYHHON EJ.il!ﬁ]'J?{}".’lH-
IHH ITOrO THHA SBARIOTCH HCOAHOPOAHOCTH peabeda noasoaxoro OGepero-
BOFO CKACHA, pedpakiiia Ha KOTOPHX NPHBOAHT K HEPABHOMEPHOMY Harouy
BoAR B npubofinyo 3oy (Noda, 1974). -

LIupKyAsHs BTOPOro THNA, HIH UHPKYAALHA C TOPHIOHTANBHON .
peannsyeTcs BCACACTBHE WITOPMOBOro Harowa soodute. TpuTok Boin K Oe
pery mpHBONT K TMOBHINEHWIO YPOBEHHOIl NOBEPXHOCTH, T. €. K rpaaHeHTy
rnn'puc'ra'rul[h"tlmm NABJEHNA, YTO B CBOIO OMepelh NPpHEOANT K I'!ﬂHB.I'lEI-I:HKT
KOMMeHcaunonHoro notoxka ot Gepera. [lo ganHblM HATypaJbHBX HaMepe
unii (Jleoutwes, Cnepanckiil, 1979a) URPKYAAUAA ¢ rOPHIOHTANLHON OChIO

i i 1.
ONHCHBACTCH CXeMoil NpeicTapdeHHON HA pHC.
Mo wamemy MHEHIHIO UHPKYJAAILHA BTOPOro THNIA COOTBETCTBYeT Gonee

oflleMy CAYyHal0 nepeMclleHs sofil B GeperoBoit 30He, T. K. e pa:smlrmi
He CBA3AHO ¢ KakuMmu-1u00 ocobeHHOCTAMH JAOHHOM Tonorpaduu, HO ﬂﬂp{‘.'
NensercHd YHHBePCAAbHEIM cBOMCTEOM BOVIHOBOIO TOTOKA NePeHocHTs MACCY
no ayay éﬂ.’ll[b{. nD-BHﬂ,HMDM}’, MoAHAR KApPTHHA MepeHOCHBIX NMOTOROB B
ﬁepcfnnnﬁ a0He BRAYaeT ofa HA3BAHHBIX THRA WHPKVISLHA,

' (B npeanocacmerim of  OTEYTCTBHM ceflly, cyUIECTBOBAHHE KOTOPHX OCI0KHAET
NPOUERVPY ONpPeieIeHna cPeilcro YPasHi).
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Hecmorpsi wa pasmonaanosocrs
PACCMOTPEHHEX LHPKY
ﬁ::::?d}:in;;ecuannc}rmlmcrh apacund. B ofonx m}rqsﬁ:xy n?zl;[:}:lz?mt:l ilfl:f:'h-
e {'radial?“mt KACATEILHBIM HANDPAKEHHEM BETPa H BOJHOBHIM HH
b Sti;w t lnn stress“ M. Jlonure-Xurrusca n Crwapra {LunguetaH‘a'
; art, 1964), komnencupyercs rpaiHeHTHMM mo cpoeli npHpoge cI:E‘
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TOKOM BOJL OT Gepera. Baanmo3aBHCHMOCTb CPeAHHX XaPAKTCPHCTHR Macc-
TpAHCHOPTa 1 YPOBHA, TAKHM 00PAasoM, HE BHISLIBAIOT COMHCHHS, XOTH le-
Taji 37O 3aBHCHMOCTI ClULe [aJeKD He ACHLL

MocraHoBka 3agaum crateu, JlaGopaTopible HCCAEAOBAHHA LUHPKY.IA-
UHH C TOPH3OHTA4JLHON OCbIO, npeanpunarbie A. A, JlmuTpHeBbiM W
T. B. Bowukosekoit (1952), npusesn K BHBOAY 06 aBToOKONe6aTe/bLRO NpH-
pojle Macc-TpaHCMopTa B PAMKAaX asymepho mogean. Buo yeranosaeno,
YTO B BOJHOBOM JOTKE NEPHOJ apTokoaebannfi Bo MHOro pas npepbllliaeTt
fepHojL NOBEPXHOCTHON BOJIHE, B npupoje cyuwecrsopaiue Konebanuil ¢ ne-
pPHOJIOM MOPSIKa MHHYTH ObLAH 0GHAPYIKEHE H. O. Jleontsessim 1 H. C. Cne-
paimu}m npu aHanmnie CrOCKTpoBR HHJAHBHAYAABHELX nepeHocHbBIX GICI{JPDET{:I-I,
xoTH cami 5TH KoJeOapdsa B SBHOM BHJC BLIACATHM HE Bean (Jleonrhesn,
Cnepanckuit, 19796). Onupasch Ha HaWK NPCACTABACHHA O xapakrepe CiiJ,
ﬂanﬂEJ‘IHquII}; NepeHocHbLIC ABHIKCHUA B BOJHOBOM noToKe, MOHHO OMH-
1aTh, 4TO KojeGaHus Macc-Tpakcnopra B Toll Han HHOH Mepe CBA3aHH C
kodeGanuamu yposHa. Ha scero cnextpa ypoBeHHBIX konedanui nanGoaee
CNOLXOAAULKMHS ABAsIOTCA npuoitnsie Guenins, NepHoj KOTOPLIX COCTABIA-
et 1—7 muu. (Buuxos, Crpexanos, 1971). I'unoresa o B3aHMOCBA3AHHOCTH
i, somer OHTHL, eAMHOI npupoae, KkoJebannii ypoBHA H Macc-TpaHcnopTta
onupaeTcd Ha npocTHe obuledusmueckie coobpamenns, [leficTenrenno,
NPHTOK MaccH K Gepery NpHBOAHT K NOABEMY YpPOBHH BLILIE CPEIHErD Cro
NOOMKEHHA, ONpeicAAeMoro neefi BOIHOBOM curyauueil. [loxnem ypoRHa 10
KPHTHUECKOIl BEeAHYHNHE HapylUlaeT fananc MCACTRYIOWMX CHA, B pe3yibTa-
Te HaupHaercs OTTOK. BeaejicTBiie HHEpIHOHHOCTH Npouecca OTTOK Npoao-
JACTCSt M MOCAe JAOCTHACHHA CPeAHEro YpoBHA H T. [ Takus obpasoMm,
NPUTOKY MAcC J0MKEeH COOTBETCTROBATD rpefellh BOJHL YPOBHA H HAOOOPOT.

B macToslice BpeMs Mbl HE PACNOJIAraeM AaHWHIMHE, NOSBOJHBUIHMI Gkt
MOMHOCTBIO MPHHATE HAH OTBCPTHYTH PACCMOTPCHHYIO THNOTEIY. Tem ne
Menee, HAKONAGHHH{ MaTepnan HaMepenus koneGanuii yposus (na Baatu-
Ke) u wmacc-rpancnopra (ua Uepnom Mope), AonyckaeT cpaBHHTEALHEL
AHANH3 C 1ebI0 NOATBEPHUICHHS CACAAHHOTO NpPELNONOKEHNA. B nposeje-
HiH nofoGHOTO aHajAH3a 3aKNIONAETCH 3alava nanuoil craten, TlosuTusHoe
ee pelleHHe MO3BOJNT KOPPCKTHO copmyanporats npobaesy M NpOBECTH
I'I..-'lﬂltiil‘]ﬂBﬂIHlE IIE]'I}'III{DF"EI' 3‘HCNE!JI1HCHTH,

KoaeGanun nepenocoil cKOpocTH. Anains KkoieGannil OCHOBaH Ha Aak-
HHX H3MEpeHH: TOPU3OHTAJBHON KOMIOHEHTE opOuTaaLHON CKOpPOCTH B
WTOpMOBHX yeaoBHAX, H3MepennaMi OXBatcHel dasm passurna (A-tpasa),
crabmanzanun (S-pasa) u saryxanns (R-paza) wropma. [Tapamerpsl BOJ-
HOBOFO NOTOKA B TOUKAaX H3MEPEeHH: NPUBCACHE B Taba. |
Cumpoaamn |, H i z o6osnadcibl pacCTOSHUA OT TOMKI HIMEPCHNA JIO Ype-
3d, r‘.’l}’ﬁl{HE. OTCMUTHBACMAN OT CPCIAHETO BOJHOROTO YPOBHA, W |}EIEE'J'EIHI-I1-_IE

Mesly AATHHEOM 1 HOM. Jlajee CACAYIOT XapaKkTepHCTHKIL Boamenus: h

TaGanna |1

.. rci I m H.om zZm hom Fos ‘ hom ], mfs
A 48 205 0,10 0,71 3.9 1G (1,48
1 5 i) 245 0,10 0,66 4,8 29 0,54
R 51 240 0,10 0,44 4.6 a1 0,40
A 148 3,00 1,55 1,55 3.6 17 041
a 5 154 3,10 1,55 072 6,2 32 0,79
R 151 275 1,55 0,40 4.6 22 044




T — cpeanne suicota w nepuog soam, h — ANHHA, pacuHTAHHaR
HOMY JHCMEPCHOMY COOTHOMIEHHIO I () — cpejiiee 3HAYCHHE MO
JOHTANLHON coctapasiowedi opGuTanbioil cKopocTy.
[MpogonmurenstocTs Kam o
10 mun, urto we gaer

L=100

Yemys
(=]

20

i /‘ N\
5 XN F 4
S T % 5]

l 150

-10

3¢ L=200
20

10}

p G/’\/
b i) L=300

20
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o

20

m\

0

L=400

20¢ L=500
10|-

0 —

Phe, 3. Huasouacroriw
T, @ ROMNOHCHTH XPOHOTPAMMEL  HELLHBHIY-
AMBHEE NEPeRoCHLX CKOPOCTER NP PAITIMBEL  SHATCHIAL napg-
MeTpa fuasTpa L
a) L=100, 6) £=100, n L=, £} =400, Al £ =500

;n;i;paﬁ:mmﬁaﬂamaa ANA HCCHAeloBaHuA KoseGawuil ¢ nepiogamn 1—
o qé FTOH NPHYHHE MEL OrpaHHYIAKCL HHIKOUACTOTHON (HALTpaumed

YUEHHBIX DALOB HHAMBHAYaJALHLIX NEPEHOCHEIX cKopocTell, B Kauectse
BECOBOH (DVHKUMH HCNOAbL30BANOCH KOCHHYC-AAP0 Thiokn I'I:F:I[I;E'\tET L ko-
Toporo BeGHpadacs pasuem 100, 200, 300, 400, 500. Takuu nﬁ'paag.u noJ-

126

no JHHeH-
A8 ropy-

PeaNHsaunn pasHAeTca npHGAHIHTE LI
BOIMOKHOCTH  NOJHOCTLIO HENOAB3I0OBRATE EIHIEEJET

HOCTBIO MOrJALIANHCE PAPMOHNKH ¢ nepHojamn swue 50, 100, 150, 200 u
250¢c cOOTBETCTHEHHO.

Peayabrati duasTpauun ¢ napamerpom L=100 npusenensl Ha pue. 2.
HuskodacToTHEe (8 CPABHEHHH € BOJHOBHMH) KoneGaHHMA Macc-TpaHcnop-
T4 MOMHO OXapAKTCPH3OBATL KAk HCperyaspunbie, nMeouide nepuox 1—
5 mun. HeperynspuocTs 3THX
KoaeGanui 03HAYAET, YTO OHH
Moryr 0Tk pasfloN{eHsl HAa
npocteie cocrapnmomue (rap-
3000} monukn). Onepauns  HHALT-
panmn ¢ napamerpoM QHALT-
pa snaote Ao L-b00 noxasa-
A4, vTO OCHOBHAS JNOAR sHep-
run  (B0—90%) woneBaunh
5 Macc-TpaHucmopra  NPHXOTAT-

CH 1A TAPMOHHKH C nepuoja-
Mu, He npessimaomumt 4.5
2000} 1 wmun (puec. 3). B To e BpeMma
BKJA[ BHICOKOYACTOTHBIX KOM-
nonent (¢ nepuogamn << 50c),
KaK 3TO caeayer M3 rpadgu-
KOB COeKTpanbioi NMJ0THOCTH
(puc. 4), necymecrpenna. Ta-
KHM o0pasoM, OCHOBHYHD HAOD-
MO SHEPTHH AHANHIHPYEMBIX

SF T ] ¥ & o« K % T

{000} | woneGaumit (puc. 2) nepeno-
CAT rapumumu C MepHOIAMH
1 —4.5 mun.

Ofpamaer BHHMAlHE elle
piana ocofennocts komeGanni

0 M_ Pue. 4, Tumnumste crnextpu nepe-
HOCHOA CKOPOCTH MPH AANNHE PeasH-
1 H 4 é 8 10 aumn te=10 s Byksasi oGoana-

f-mz‘ Hz et (asu HTopMa
Macc-TpaHCNoOpTa, a4 HMEHHO: HHTEHCHBHOCThL 3THX KoaeGanuit mospacraer
Mo Mepe YCHNEHHS BONHEHHSA, NOCTHTAR MAaKCHMAALHBIX 3HaveHni B (asy
pa3BNTOro BoJHeNus,  YOWBaeT no Mepe 3aTyxanus wropma. Puc. 2 nme-
MOHCTPHPYET 3TOT BHIBOIL.

aneﬁaunn ypoeun, Koaebanua yposua B GeperoBoi 30He ¢ 4ACTOTAMH
npuGofinkx GHeHHl HEOAHOKPATHO PErHCTPHPOBAINCE Pa3nHuHBIMH HCCJHe-
nopatensmu (cMm. Buiukon, Crpekanos, 1971). Hamu no opurnnajabHOR me-
tonuke (Knpame n ap., 1980) Geno BunoaHeno Hamepexne npHOOHHBIX
fimennii Ha orkpeTOoM yuacTke Bantniickoro Mopa B YCJA0BHAX OTMENOro
necyanoro Gepera. Pe3ayinTaThl NMPOBEACHHOTO HCCJAEJ0BAHHA HIJNOMEHH B
paGore B, H. Kupanca n b. K. llnuxyca (1981), saech #e ME OCTAHOBIM-
CH AHIL Ha Hanboaee cYLIECTBEHHBIX €ro JeTansx.

Kak caenyer u3 sanucell, aMnjanTyla BUANMBX koaebaunii coctasaser
5—10 cm. CnexkTpaibHuiil aHaNH3 NOAYYEHHBIX peaiusauuii (AIHHA peanu-
aauuil cocraBasna 3—4 uaca) nokasad, 4TO MakCHMajdbHble 3HAYEHHA
CIIEKTPAALHON NAOTHOCTH COOTBETCTBYIOT rapMOHHKaMm c nepuojamm 1,5—
3,5 muu. (puc. 5). ITHM Ke nepHOAAM COOTBETCTBYIOT MAKCHMAalbHBE 3Ha-
MEHHs MOBTOPAEMOCTH NpuGoinex GHenuil,
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MASS-TRANSPORT AND SURF BEAT IN THE SHORE ZONE
OF THE BALTIC SEA

by
N. 8. SPERANSKII, V. KIRLYS and B. 8ICKUS

ABSTRACT

Nowdays the existence of principal internal relations between the
dynamics of transportating streams and the areal distribution of the
mean wave level is well established. In the article a hypothesis of inter-
relation (and possibly of the same origin) between the variations of mass-
transport and the fluctuation of sea level in form of surf beat is worked
out. A detailed analysis of the both types of oscilations, carried out by the
authors on the ground of natural (field) measurments has confirmed the
above assuptron and gives a possibility to realize the idea of joint inve-
stigation of the mass-transport and the surf beat.

BALTICA | Val. 7 | Pag. 131—135 Vilnius, [952

RESEARCH ON SHORELINE CHANGES AND SHORE PROCESSES
IN THE SOVIET BALTIC REPUBLICS

by
VYTAUTAS GUDELIS, Vilnius

The territory under consideration occupies the whole East Baltic
Area beginning from the Gulf of Finland in the north and streatching to
the Bay of Gdansk in the south. This territory incorporates the south —
western part of the Leningrad Oblast’ (district). Estonia, Latvia, Lithua-
nia and the Kaliningrad district. The total lenght of the sea shoreline
(without islands) reaches about 5200 km. The Estonian coast is one of the
most dissected ones. The other coasts are represented in general by
straightened shores of smooth winding contours. From the morphogenetic
point of view the predominating type is the lowland accumulative coasts
build up of recent (Holocene) sediments. They are in Lhe state of either
progressive aggradation, dynamical equilibrium or erosion. In some pla-
ces in north — western Estonia as well as on the Sambian Peninsula high
cliffs are worked oul in Paleozoic and Tertiary — Quaternary beds res-
pectively. The abs. height of some clifis in NW Estonia exceeds 60 m. This
is so-called glint coast. The bedrocks influenced the configuration of sho-
reline only in the northern part of the area mentioned, wheress in the
other regions the coasts are formed in Quaternary deposits — glacial
drifts. For the development of the recent coasts the inhereted topography
of the bedrock and the Quaternary was of a great importance. In the
coast sectors of aggradation, where the morainic plateaus or the glacial
marginal forms came into touch with the sesa, high erosional coast sectors
are also developed. Only the coast of north — western Estonia and partly
of the Kurzeme Peninsula can be reffered to the type of slightly emerging
(uplifting) coasts. The values of the crustal uplift in this areas varies
from 1 to 3 mm/year. On the rest territory under consideration prevail
rather the tectonical stability or a slight subsidance (1—2 mm/year). It
is noteworthy that the recent: crustal movements play only a secondary
role in the development of the shore processes. The hydrodynamics (sea-
level changes, waves, currents) of the sea off-shore zone as well as the
aelodynamiecs are the most active agents of shore zone development. The
impact of the river solid material discharge upon the shore zone processes
is rather limited.

Various slope — denudation processes such as rockfalls, landslides,
ravine erosion and suffosion play an important role in the destruction of
erosional coasts, The erosional coasts sectors, as a rule, are the focuses
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of material mobilization for the along-shore drift streams. The mos{ po.

werful littoral drift stream is acting along the coasts of the Sambiap
Peninsula, Lithuania and Latvia. The capacity of this sand atream rea.
ches up 600—800 000 m’/year. The configuration of the shoreline and the
prevailing western and south — western winds have caused that this
sand stream is moving from south to north at a distance of 4—500 km,
Thanks to the accumulating activity of this great sand stream we have
in the south — eastern Baltic the mightly developed sand beaches and
the highest coastal dunes. The height of the dunes of Kuriiy nerija
coastal barrier (spit) exceeds in many places 60 m. This so-called East
Ballic littoral driit stream is acting during the last 5—6000 years (from
the beginning of the Litorina max. regression). The result of its accumu-
lative work are the largest Baltic coastal barriers — the KurSiy nerija
and Vistula spits and the two big lagoons separated by them from the
open sea.

The bottom of the nearshore area off the accumulative coasts is re-
presented mainly by sands, in some places by gravel and pebbles, In"the
surf zone the thickness of the sand cover in some places exceeds 4—5 m,
In the bottom topography the presence of 2—3 and more sand riffs are
often detéctable. Off the erosion beaches the bottom usually is represen-
ted by a bedrock bench or Quaternary deposits. The incline of the under-
water beach slope is in general very small. The significant transformation
of relief and secﬂments of the shore zone are associated with strong stroms
of relatively long duration. Such storms oceur in the East Baltic Area once
time during the period of 20—30 years. Neverthless the intensity of those
transformations belong from the concrete local shore natural conditions
namely, the recent dynamical state of this or another shore zone sector.

It is known that the Baltic is a tideless sea basin, but the storm
surge play here an important role, The sea-ice push processes are acting
only in strong winters and their impact on the morphology as well as
lithology of the shore zone is rather limited.

After short characteristics of the coasts and the shore zone of the
East Baltic Area 1 shall try to outline briefly the main trends of investi-
gation work, which is carried out in the field of the investigation of the
recent shore processes.

Under the direct influence of the Moscow scool of the coastal dyna-

mics (prof. V. P. Zenkovitch) the investigations into the shore processes

were iniciated in Lithuania as early as 1953. The research work was
organized by the Institute of Geology and Geography Lithuanian Academy
of Sciences under leadership of the author. Since 1963 these investigati-
ons are continued by scientific collaborators of the Department of Geo-
graphy, Lithuanian Academy of Sciences in cooperation with the Institute
of Oceanology Academy of Sciences of the USSR. The base research sta-
tion is situated nearby the Nida settlement on the Kurdiy nerija spit.
During the 30 years the observations, concerning the hydrometeorologi-
cal elements of the off-shore zone as well as the recent lithomorphological
and aeolodynamical processes are regularly carried out. In result a great
deal of actual data was gethered which was partly used in compiling the
inventory of the Lithuanian coastal zone as well as in numerous publi-
cations.

Nowdays the research into the dynamics of accumulative sand coast
in Lithuania is continued in the following directions:

1. Mechanism of erosion and accumulation processes of the sand
beaches. 2. Agents and environmental conditions of sediment exchange
between the underwater shore slope and the beach. 3. Short — and long-
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term changes of the litho — and morphodynamics of the shore zone, as a
basis for coastal development prediction. 4, Structure and texture of the
recent shore zone sediments. 5. Dynamics of the wave run-up processes,
B. Aeufod}'namics of the coastal dunes,

The foregoing period was charakierized by the summing up of research
data concerning the geology, geomorphology and palaeogeography of the
Lithuanian coast, the acolian processes, alongshore drift, litho — and
morphodynamics of beaches, recent crustal movements ete. On the ground
of materials a regionalization of the coastal zone of the south — eastern
Baltic as well as the Baltic as a whole was carried out and a new dyna-
mical classification of the lowland sand beaches was proposed. Above
mentioned research data are mainly published (Gudelis, Kirlys, Dolotoy,
Minkevi¢ius, Stauskaité and others). i

Interesting work was carried through by the collaborators of the
Atlantic Division of the Institute of Oceanology Academy of Sciences of
the USSR, in Kaliningrad, in investigating the shore processes of the
Sambian Peninsula (Bojnagrian, Boldyrev) and the formation conditions
of the mudez:n placers in the off-shore area of the sea (Shujskij).

In Latvia the investigations of the shore zone dynamics do not are
conducted up to now. Neverthless the famous Latvian coastal engeneer
R. Knaps have published a series of very valueable works dealing with
the lithodynamics of the off — shore zone. Dr. H. Ulst have published an
intm-testa'ng study on the morphology and development of the Latvian sea
coast.

_ In the last years the Estonian collegues under leadership of dr. K. Or-
viku have made a great progress in investigating the dynamics of the
Estonian shores and the sedimentation processes in the shallow water
areas of the Moonsund Archipelago. The main results of coastal investi-
gations carried through were published in the monograph of K. Orviku.

The students of the Leningrad state University are involved in the
investigation of shore zone dynamics of the Gulf of Finland (Logvinenko
and others).

Apart of teoretical research the speeial investigation projects concer-
ning the stabilization of eroded coasts and moving sand dunes, the search
for useful minerals, recreation aims are realized. The works of shore zone
research in the East Ballic Area are coordinated by corresponding All —
Union and international ecomissions, In the journal , Baltica®, published
at Vilnius, a greal space for the articles on problems of the Baltic Sea
coastal geomorphology and recent shore processes is reserved.

Now it would be of interest to say something about the modern sho-
reline displacement in the East Baltic Area. Under the term ,modern or
recent” we are understanding a period of lime reaching 70—100 years
back. For this period we are possesing more pricise topographical maps.
It is necessary lo underline, that the cartomelrical measurments more
precisely cannol he carried out for the whole lenght of the shoreline,

Since the time of the Lilorina max. trangression the sea shoreline
has displaced from some ten km in NW Estonia to 2—3 km in southern
part of the area. The northern part of the East Baltic Area experienced
a progressive regression due to the earth’s crust uplift. The slight subsi-
dance caused the displacement of {he shoreline towards the mainland
reaching somelimes 2—3 km. Shoreline displacement was controlled not
only by the crustal movements but by the eustatic oscillations too. The
processes of socalled self — development of the coasts, for example, the
straithening of the shoreline contour have plaid a great role. 1t is known
that the velocity of the shoreline displacement was changing in time and
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space, what depended on many general and local reasons. The velocity of
sgurelinc diapil:mement was regulated by the balance of littoral debrig
moving the shores along and depended on the resistance of shore buil-
ding material to destruction processes.

In NW Estonia, where the coast is continously .uplifting the water
table is lowered during the last 100 years about 30 cm. On account of
shallowness of the off — shore zone this sea water table lowering coused
a relatively fast displacement down of the shoreline. In result a broad
strip of newly emerged sea bottom joined to the mainland. The shore
erosion on the coasts experiencing a slight subsidence (Sambian Penin.
sula) goes more slowly. For instance the velocity of the clift foot retreat o
the northern coast of the peninsula mentioned reaches from 0,5 to 5 m/year
in average. L

More precisely the course of shoreline displacement during the last 50
years can be traced on the KurSiy nerija spit. In the southern part of
the spit the sea shore have retreated 2—4 m/fyear in average. This trend
in development is remained and today. In the middle part, in the transi.
sional sector of the shore zone, the alternation of small areas of erosion
and accumulation in the limits of 20—30 m are remarkable. In the nor-
thern part of the spit, rate of aggradation reaches 50—75 m,, i. d. 1.0—
1.5 m/year. Speaking about the rates of shoreline displacement it is neces-
sory to note that this processes is going in time irregularly. This is due
to the repetition of heavy storm periods mentioned above.

It must be kept in mind that the man activity and its impact on the
development and the rate of shoreline disiu]lacement is growing from year
to year. The construction of harbours, the stabilization of blown sand
dunes and other transformations of natural environmental conditions in
the coastal zone may have negative as well as positive consequences in
the further evolution of sea shore zone.

HCCJENOBAHHS NEPEMELWEHHS BEPErOBON JIHHHH MOP#H
H BEPETOBBIX NMPOLLECCOB B COBETCKOM NMPHBAJITHKE

B, K. FYIEJHC, Buashioe

PE3IOME

Hayuenne cospemennux Geperopuix npoueccos 8 [lpuGanTuke Gmao
Hauato 8 1953 r. (B Jlutee) u nposoantes nonsme Oriaesom reorpadi
AH Jlurosekoit CCP. Kpowme toro, Geperosue npoueccs uayuaiorea Mucru-
TyYTOM reosorud AH ICCP, a takme yvyensmu Jlateu, Jlenunrpana n Ka-
JHHHHTpaja.

O6beM coBpeMeHHblY HeenenoBanii, nposoguMey Oraenom reorpadimn
AH Jlutosckoii CCP — mwupokoro Ananasona, skaouas rHAPO-ANTO- 0 MOp-
doaunamury Geperopoil 30HH, MPOLECCH PA3MBIBA H AKKYMYJIAUHH namxed
I KAH(OB, nepeseutenie NpHOPeRHEX HAHOCOB, IONOAHHAMUKY apaHIion
H NPUMOPCKHX o0, B nocieanne roaw Goasinoe BHHMaHHe yAea710Ch H3y-
HEHHIO CTPYKTYP H TEKCTYP COBPEMEHHHX MARKEBLIX W NpHOpeXRHEX OT0-
HEeHHUH, 8 TAKKC NpoleccaM CeANMCHTAINN B 3a01HBAX 1l npubpexuoii noao-
ce Mops. PaspaGotannl mopdorcsHeTHYecKas W AHHAMMYECKAR KAaccHpHKa-
HH noGepexbs n Geperosoii 3o JINTBL. Pesyibratsl BHIeykazannux
paboT onyGIHKOBaHL B MHOFOYHCAEHHBX NePHOAHYECKHX H3AaHHAX H MO-
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gorpaduax. [lposeseno reomopdonoruyeckoe pafionnposanie nobepexuil
HEH,

nPH?‘Ia;I:ne MaKCHMYMa JHTOPHHOBOH TPAHCIPECCHH Pa3Max TOPH3OHTab-
poro nepemeutenna Geperosoil anuun B [lpuGanTure AoCTHraeT oT HecKodb-
kHx AecaTkos KM Ha C3 3cronum o 2—"3 KM Ha 1oro-sanaje IMpubantugn.
B pesyibTaTte BePTHKAALHEIX ABHAKCHHA 3eMHOH Kopul Oeperopas J;I}lmm
MAKCHMYMAa JHTOPHHOBOR TpaHCrpeccHn HaxoAHTcs ceflyac Ha pa:::sun BEl-
cote, AOCTHramouiell HAHBEICIIHX OTMETOK Ha cepepo-sanane TMpubanTHkm.
B 3akM0¥eHHE CTAThH NPHBOANATCH AaHHLIC O MEPeMCLIEHHN 6epcmnﬁx JIH-
niii Baartuiickoro mopa n 3aausa Kypuno mapec wa teppatopun JInTos-
ckoit CCP Ha npoTsseniy nocaeanix cra Jer.
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NEAR-SHORE SEDIMENTATION IN THE BALTIC SEA

0. PUSTELNIKOV, Vilnius

The processes of the recent sedimentation has been the object of great
altention to the investigators during the last decades. The solvation of
these guestions acguires special significance in connection with the
tasks of applied nature, such as fish industry activities, engineering-tech-
nological eonstruction, recreational usage of the sea coasts and the pro-
blems of sea pollution. The recent sedimentation of the Baltic Sea has been
attented mainly by observation of bottom sediments as its final product
(Blazhtchishin, 1972; Pratje, 1956). In order to solve of this problem we
have tried to present data of studied suspended matter (Pustelnikov,
1975: Pustelnikov, 1977; Pustelnikov, 1980). Some thousands samples of
suspended matter were taken for this by the various analytical methods.
For clearing up the role mobilization of the material of the shore zone
by various hidrodynamical conditions, lithodynamical investigations on
the basic profiles of Liubiatowo (Poland) and Nida (Lithuanian SSR)
(Antsyferov et al, 1980: Kirlys et al., 1980; Pustelnikov, et. al., 1977—
1979) were carried out (fig. 1 and 2).

It is necessary to examine the total budget of sedimentary material
of the Baltic Sea in order to understand the processes of off-shore sedi-
mentation. Moreover, distribution and its absolute masses are regarded
as the result of the dynamic geochemical balance between the annual in-
flow and outflow of this material. The sources are: the river drainage, wa-
ter exchange with the North Sea, and precipitation. As the average annual
initial data we accept: the concentration of suspended matter —3 mg/l
(sea) and 14 mg/l (rivers), the area of the sea — 385,00 km?, the volume
of waters — 20,5 thousand km?, the river drainage —444 km® In the
composition of the river suspended matter the terrigenous material makes
up 74,5% (4,8 min. t.), biogenous —255% (1.5 min. t.). Accordingly,
in the sea — 45,5% and 54.5% (28 and 33,5 min, t.).

The conducted calculations (Pustelnikov, 1977) with the drawing of
various literary data allowed to determine the balanse elements of the
sedimentary material of the Baltic Sea (table 1).

As it is seen from table 1, the main part of the balance of the sedi-
mentary material in the Baltic Sea falls to the biogenous material, par-
ticipation of which in the process of sedimentation mainly comes to its
rotation and life security of the organisms, for only 1,6% material of all
its income is sedimentated.

Let us follow the passing of the obviously predomenant terrigenous
process of sedimentation and pay atiention to the ratio of the shore zone
sedimentation, It is rather difficult, for the time being to clarify the fate
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Table |
The balance elements of suspended sedimentary material of the Baltic Sea

Elements of balanse, min, t. yearly
inflow Oulflow
ol
Compositlon -
of sedimentary malerial Eﬁ . - = - | g

" z k]

Es | .| 23| &= | % |328

w2 | 28 | e= | 52| = | EE | 2= | 5EE| =

=3 | 58 |25 | 2B | 2 |33 | 25 |23

g ] w7 Oa = mg BE |GEE i
Terrigenous 48 379 04 — 431 430 01 — 43.1
Biogenous L5 3 03 1721 1742 27 1.9 1686 1742
Total 6, 382 07 1721 2473 457 20 1696 2173

the two areas, in different degrees subjected to hydrodynamical influence
and marine erosional processes. :

The profile of Nida. The observations included the periods of small
(the highl of wave — 1,2 m) and storm (2,8 m) waves. This conditioned
great changeability in distribution of suspended matier, but with a clear
tendency of their gualitative decrease and with removal from the shore
and the bottom surface. In the range of 2 metre near — bottom waters
during the both periods of waves 2 zones with different gualitative suspen-
ded matter are clearly distinguished the area of sandy rifs (in abbsova-
li::mz— ASR) and the outher part of the off-shore zone (in abbsovation —
OPZ).

In ASR the highest quantity of suspended matter is the result of the
main quantity of solid particles in suspended state. They are insignificant
transportated from the depth of 7—8 m towards the shore (during the
period of small waves) and the wash-out from the sand riffs by compen-
sation seawards currents (storm waves).

During the period of small waves in the composition of suspended
matter the silty-pelitic material predominates (fig. 1, b). The storm waves
contribute to the wash-out of the bottom in ASR and to the insignificant
increase of the relative contents of sand fractions (fig. 1, r). This leads
to wash-out and weighing of sediments in ASR and to perpendicular
transportation of suspended matter towards the sea).

With the depth increasing (OPZ) the wave influence to the bottom
lessens and the entered suspended material is transported further under
the residual influence of compensational and drift currents. Resulting
from the mechanical differentiation and sedimentation of greater particles
of suspended matter on the bottom in the depths of more as 15 m the
amount of silty and muddly material, significantly increases and con-
sequently sand amount decreases from 75% on the 111 sand riff to 5%
on the outher edge of the profile (depth 26 m).

At the same time the transporting material is redistributed in water
(up to the surface), and its total amount significantly decreases towards
the sea. In funnel between the sand riffs the bottom acts as the traps
for suspended matter especially when it moves towards the shore by small
waves. While moving seawards (up to the depth of 20—22 m) the waves
energy fades out, the contents of suspended matier significantly decreases,
and the part of smaller fraction increases. Then the distribution of suspen-
ded matter in the water becomes relatively even. Therefore we deal with
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The profile of Liubiatowo. The investigations have been carried out
during 4 different stormy cycles with the wind — direction from NW to
SE (fig- 2).

In the ASR the distribution of the suspended matter determines the
stiring-up and the wash-out of bottom sediments as well as partly income
of eolic (beach) material and transportation of weighed sediments by cur-
rents. The veloeity of those currents (Zeidler et al., 1980) is suffient to
wash out in great amounts, to weigh and transport sand and gravel, It
is proved by a large amount of hiogenous material and weathered parti-
cles in the suspended matter and the increase of the contents of OPZ
of glauconite and siliceous components, which indicate the wash-out ol
Quarternary and Mezo-Kainozoic bottom deposits, speaks about the trans-
portation of the washed out material into the depth of the sea. This trans-
portation is predisponed by temporal short-terms waterlevel oscillations.
The change of current, direction for 180° determine rather stable charac-
ter of quantitative distribution of suspended matter and the amount of
<and fractions in them. This is also noticeably reflected on the distribu-
tion of mineral contents and the granulometric types of suspended matter,
which is premoted by the higher velosity of the shore currents in the
region of the seaward slope of the fourth sand riff at the depth of 6 m.

In the OPZ to the depth of 8—9 m the regular decrease of distribu-
tion of the contents of sand, certain minerals and granulometric types of
suspended matter can be observed. It is determined by the decrease of
wave influence to the bottom and further transportation of material un-
der the influence of slow currents and mechanical differentiation of sedi-
mentary material.

The mentioned along-shore currents at the depth of 1 m above the
bottom in the depth of 13—17,5 m, which are opposite to such like in OPZ,
are, to our mind, of great importance in the redestribution of suspended
matter.

Pressumably, in these depths 2 the near-shore currents which have
opposite directions (-come into contact). This interaction scatters the
sedimentary material in the water.

The coarser material (sand and é}ﬂl‘"},f gravel) in the nearbottom wa-
fer layer is carried oul into the OPZ. Depending on the character, velo-
sity and direction of currents, it is sedimentated at the depth from 14 m
to 20 and more meters.

Silty-pelitic material including some coarser minerals (guartz, mica,
biogenous carbonates etc.) is incorporated pressumably into a superficial
layer of the currenis and enters the deep-water zone of sedimentation.

Having looked through the regularities of distribution of the suspen-
ded matter under conditions of small and storm waves in the near-shore
sone of sedimentation, we shall try to make balanse calculations with
certain assumptions. First of all, 60% of the time of matter in the condi-
tions of small waves in this zone is assumed to be as follows (table 2).

As it is seen from the above given data the contents of suspended
matter in ASR as well as in OPZ of the shore sedimentation zone rapid
increases from the surface of the sea to the bottom. In the | m thick
water layer above the bottom of OPZ is the concentration of suspensions
significantly increases in relation to the contents of silty-pelitic fractions
when the coarser material have been sedimentated, and approximately in
the 2-meter thick near-bottom layer the concentration makes up to 5 mg/l.
This is proved also b{ the analysis of granulometric composition of the
suspended matter (table 3.
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Table o

The concentration of suspended material in the walers
of shore zone sedimentation in the conditions of calm waves

Concentralion of suspension, mgfl
Place of Horizon, M fcm from the botlam) o
Area obser- —r
vation
Om [ 3 m{500 cm) I G m{200 em) {50 ¢m) ) {10 em)
Liubiatowa ASR 26 — 32 b3 7
OPZ 18 2,2 3,2 4.4 sJE
Nida ASR 3.8 — —_— 4,6 —
OPZ 1.9 -— — 3.0
Average ASR 3.2 — 3,2 5,0 74
OPZ 1.9 — 32 37 8.5
Average in the walers ol 20 = 32 4,4 8,0
shore sedimentation zone
Table 3

Granulometric composition of suspensions in the Z-mefer {hick near-hottom  layer
of the shore sedimentation zone in the § and SE parts of the Baltic Sea during
different hydrodinamical conditions

Granuismelric composition, mm
Int
Place of ohservation n?fgﬁlﬂ Waving Sand Siit Pelit
m

10,1 010,01 <00l

near-shore line 1 various 60,6 394
ASR 3.5—8 small 15,1 69,0 159
storm 55,5 39,2 5.3
OPZ B—25 small 5,5 38,7 55,8
sform 36,3 K| 31,6

As it is seen from table 3, with the removal from the shore the
amount of the fine-grained material increases in all the cases. Ii to take
into consideration that thinsilty fraction practically makes up almost the
half of the total silt quantity, it comes appearent that within the limits
of the OPZ the quantity of silt and clays particles exceeds 50%. But it is
pressumed that it is equal to 609 of the whole suspended matter in the
2-meter thick near-bottom layer. Finally this material is carried out of
the limits of the shore sedimentation zone.

Having taken into consideration the cited data that the quantity of
the suspended matter during the storm period increases 4—7 times (ap-
proximately 6) in comparison with the small waves period and having
compared this correlation with the data of table 2, we get annual average
concentration of suspended matter 20 mg/l in 2-meters thick the near-
bottom layer of the water.

The area of the bottom which occupied shore sedimentation zone, is
about 150.000 km2. It is annually found 10,8 min, t of sedimentary mate-
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Fig. 3. Terrigenous-mineralogical provinces of suspended matter in the Baltic Sea
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T evi 1973
ot earlier (table 1 and also Blazhtchishin, Shluj_sky]. 173,
gﬁﬁilig l,]umeljanm'{, 1976) points to rather close rel.ilmnsi. Being
got by various methods they present a rather full picture of hhe_ scape
of the shore sedimentation zone. The calculated indices of the 11ncmn?
(256 t/km?) and accumulation (83 t/km?) give general exrfﬁlu?tlnpls %1
the processes of sedimentalion on the bottom. Having sandy deposi 51I _
the ASR making up only 20% of the shore zone, the indice of accuniu a
tion in it is equal 513 t/km® Than we get that the velocity —::Irf ‘rccﬁr sacll
dimentation in the ASR makes up 29,5 cm,fiﬂﬂp years and in d_e t
shore zone — 15 cm/1000 years. 1t requires mentioning that qccu]r II:]iE ci
our latest data (Pustelnikov, 1980) the analogical velocities in tu:k QELF
water sedimentation zone are significantly heigher. They make up
fears. . '
o '%‘ﬂlfl?giasis of the mineral composition of suspended material shi:ni\_a
that within the limits of the zone, the material of erosional and eo }c
origin exists, and in the OPZ a significant place is !a}ccn by p’l;jnertals
for instance glaukonite, carbonats and others (Pustelnikov, 1980; Pus E%
nikov, Stauskaité, 1979). The available data clearly prove the income o
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material in result of {he wash-oul of the sl
: . shores and the |
scitilt‘:lm.?igdr ;cc;(uth—rﬁa-tsl*:fnl Elbaitlmi Sca formed by Quarterifarl?l;ﬂ]:] i{nﬂ_
s. INol rieh but typical complex of mineral
and crystal rocks inabled us to single out preliminary the E:rgfgggru!;i“;tf

neralogical provinces of : :
of thie Eea “EJE. e ol suspensions in the northern and western parts

he above presented material is the first attem i

blem of off-shore sedimentation from the position of Jiﬁmté]yr?:i:?catrgtﬂa‘
;Irégnﬂlf& r:]dllﬂw?sstpendcd tmatlt'cfﬁ Lack of the material needed from the nurllth
ern parts of this zone did not permit u :

perly the balance ca Icutatipns for the uf[-shnrg 5::dime?at1::i;§ rgniu:npt?‘
?eparate areas of the Baltic Sea. The received results however, show th:
hremundouq role of the shore zone (especially ASR) in the nourishment
y the sedimentary material of the deeper areas of the sea and by til

sand beaches. This zone is also an active supplier of the material c‘:e}rti s
influence on various hydrotechnical contructions on the sea coast. b
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APUBPEXHOE OCALKOHAKOMJEHHE B BAJITHACKOM MOPE
0. NVYCTENGHHKOR

PE3IOME

TMpubpexnoe OCANKOHAKOMICHHE, OXBATHBAIOUIEE MOACCY AKTHBHOrO
BOJMHOBOTO BO3AEACTBHA, PACCMATPHBACTCH KAK COCTABHAS UACTL OCAJOUHOrD
npotecca Baarniickoro mops.

Ha ocuoee nooneloBalisd BIBECH H BIBCINEHHRX HaHOCOB, JOHHLIX Ocal-
KOB H BLIHOCOB PeK B Pa3jHuHbic Ce30NHB TOja, NMOAHrOHHWX Habmogenmi
6auz Huaet (CCCP) n JlwGaroro (ITHP) npu neoaunakoroMm ruapoiHHa-
MHHECKOM PEMKHME YCTAHOBAGHO, MTO B NPHOPEIKHYIO 30HY NOCTYNAaeT npe-
HMYUIECTBEHHO MaTepHan alpa3sHoHHO-3DO3HOHHOrO rcHe3lca, B KOTOpof oH
saMerHo AnddepeHuupyerca. 31ech OCAHAAETCA  KPYNHOAJNeBPHTOBHL M
necuanulii Matepwan (0,05 wmwm). MoGuanzauun W aepepacnpeacneHHIO
pCAJOYHOrD BCUICCTEA B OpHOpeIKHOl 30HC CCAHMEHTALUMH 3aMETHO BIHAET
wropMosoe BoAHenHe. B 3TOT nepHol KOJAHYECTBO B3BCLIGHHHX HAHOCOB
N0 CPABHEHHIO © NMEPHOLOM OTHOCHTENLHOrO CHOKOACTBHA MOPHR YReJIHYHBAE-
etest B 9—14 paa. [lpn stom, B paliole nNoapojilkiXx BAJNOB nepeMellleHie
HAHOCOB B 5—7 paz BrIe, yeMm Bo BHelwHedl wacTH nNpuOpeXHOR 30HH ce-
JIHMEHTALLHH.

[Mo namum nofcueram s mceaeayemoi some (150 Teic. KM?) emeroano
naxoanten 38,6 man, t. ocajounoro martcpuana, 125 man. v (32,5%) w3
KoTOporo (mecuansle W Kpynuoanespurosele dipakunn) ocamiaerca Heno-
cpeicTBenHo B 3Toi soHe, (opMupys naHockl Bojxosoro noas. Mowrn 70%
3TOrO MaTepHana Oca)/laeTca B 30He BaJIOB.

Moayan nocrynaenun (256 t/um?) n akkymynsunn (83 1/km?) noka-
3BIBAIOT MACWTA0HOCTL MPOUECCOB HA KOMJEHHA OCANOYHOrO MaTepHala Ha
aAne npuGpeRnHol 308 cennMenTauwnn. CKOpOCTH. cOBpeMeHHON ceiHMenTa-
ity afeck cocrapasior 15 cm/l1000 ner, yeBeanwynsasich B 30HE BAJOB A0
29.5 cuf1000 aer. 310 b HECHONBKO pa3 MeHblle, HeM AHANOrHYHBIE TEMNL
B 3oHe rayGokosoanol ceaumentaunn (62,1 em/1000 aer). MunepansHuii
COCTAR HAHOCOB NPeLCTABACH MATEPHAJAOM 3PO3HOHHOrO W 30J0BOTO TCHE-
aHca M, B NEPBYIO0 O4epeilb, KBAapLeM, NOJEBLIMH IUNATAMH, [MIaYKOHHTOM,
kapBoHaTaMH H AP.

[Mpescrasnennuii MatTepuan apafercs nepsofi NONHTKON pemwarte npo-
GaeMmbl NpHOpedHON CeINMEHTALHN ¢ MNO3HIHA JANTOAHHAMHYECKOrO H3yde-

HHA BIEECH M B3HSUICHHBLIX HAHOCOB,
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K HCCJENOBAHMIO JOHHBIX OCALKOB BSHHAMEPH
(MOOH3YH]I)

A. A JIVIT, K. K. OPBHKY (ua.), 10. K. KACK, Tansus

B npuGpesxuoit sone Banruiickoro mops memano pailonos Godce mam
MEHEE H3ONHPOBAHHLIX OT OTKpHTOro Mops: Caapueromepn (Puuanuans),
Baiinamepn (3CCP). Kypuwernii saans (JIur. CCP), Bucienckuii aatns
(I'THP), paiionst o. Pioren ([JIP). Bee st yuactkn Baatniickoro mopa
HMEIOT O0LIHe XAPAKTCPHHE YepTH — 3HAMHTeALHEE AMOARTYAR TeMnepa-
TYPBl BOAB, TEUCHUS B NPOTHBAX, CYPORLIl NefoBwlii pemkny, GoraTyio dJo-
Py H dayny m T. A, KOTOPHE HaKJaAHBAIT HA X0/ OCHAKOHAKONACHHS
cBOf OTICuaTOK,

Oanum cBoco6pa3HEIM, HO ¢ TOYKH 3penus COBpPEMEHHOro ocaakoobpa-
S0BAHHA CPABHUTE/IbHO cnabo H3yyeHHEM paiioHom Gaatuiickoro mopa ap-
asercA Bafinamepn (emope nposmsoBs) s npegenax 3anaino-3cToOHCKORO
apxunenara. Ero naomans Gea ncT{onun 2243 kM* n cpeauss rayGHua
4,9 M (naubosbwan rayouna okodo 22 m). B npepenax Baitnamepn umeer-
CH MHOMECTBO MAajJeHLKHX OCTPOBOB, oTMenel, 3aausos u npoansos. O6uan
Aauia Geperosoii aunnm Bafiwamepn cocrapaser nputauznteasno 700 ®u,
3 KoTopuix 470 kM nagaer ma aoaio octposos (Mardiste, 1970).

Baiiamepn pacnosaraerci B 30He BHXOOB BEPXHEOPLOBHKCKHX H CH-
AYPHACKHX KapGonatnux nopoa. [Mocnennne B BHAE HABECTHAKOR, A0J0MI-
TOB # Mepredeil oGHaXaloTCA Ha ceBepHoM OGepery octporos Myxy u Caape-
Maa, sanagnom OGepery ocrposa Bopumen, soctounom Bepery o. Xnitymaa
B HEKOTOPLIX Apyrux pafionax. [lancosofickne nopoiw nepekputel nJefi-
CTOLCHOBLIMH TAAILHAALHEIMH OTJOMCHHSMHE, KOTOPHC MeCTaMil Noasepra-
KTCH JeATeILHOCTH MOp. HEPEH.KO FAALHANBHEE OTI0MEHHS MOKPBITH
MOPCKHEMH FOJOUENOBEIME OCALKaMH,

Baiinamepn pacnosomeno B 06acTH  HEOTEKTOMHYCCKOTD NOAHATHS
3EMHOIl KOPH, CKOPOCTL KOTOPOro B HacTosllee BpeMs coctapaser 2—3 mm
B roa (Keanun, 1975). OrHocHTeARHOS MOAHATHE 3eMHOI KEOPH oGyciaasan-
BACT MOCTENeHHOoe pacliipenie CYIIN 3a CcuYer MOpCEOTO [Ha Bﬂﬁﬂa.’hmpil.
Eean o6 usmenenusx pasmepos Gaccefina 33 NoCASAHHE B CTOJCTHA MOMK-
HO CYANTL epaBHuBag reorpauyeckne KapTe pasHelx spemed, To o OoJee
Apesiux pasvepax Baifinasmepn cengereancrsyior apesnue Geperopsie obpa-
30BalnA Ha Tepputopun 3anaanod ICTOHHH W OCTPOBOB 3anajHo-ICToM-
ckoro apxunenara (Keccen, Paykac, 1967; Keccea, Myunnnr, 1969 u ap.).

OcHoBiBIME akToOpasy, ONpeaeaRIOIIUMIL-pacnpeleaeHile 0CalKoB Mo
any Bafinamepn gsasiores peanedy A, BoAHEHHE # BETPORLIC TCMEHHI,
[Mpn 3tom neoBxoanmo NoOLUEPKHBATL POJAL TeMeHHil, NOCKOILKY Ve npu
3—4 GaapHoM Berpe CKOPOCTH NPIIOHHEX Teyewufi (Ha paccromimm 0,5—
10 m or ana) noxoant o 22,1 emfeex (Mardiste, 1973).
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C 1973 rona HMuernaryrom reosorun AH 3CCP HavaTh niaHoMEpible
HCCACHOBANNA AOHNEX ocaakoR Baiinamepn. [lpH BENONHEHHH MOPCKHX
paBor ucnosbzyerca Hefosbiog peidonoBenKoe CYLHO THILA MJ-12. 3to
Aepensinoe ocHoBamne Aaunoil okonao 14 m o wHpuHoii 3,5 M, BOJLOH3ME-
mennem okoao 20 t (oto 1). Ocaaka cyana ne Goaee 1,7 M. (Lutt, Orviku,
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Pue, 1. Cxesa pacnpocTpanciia rPanyleieTpIMCCREE TINOB NORCPXHOCTROD cAoR
SONIEYE Oeafkop poctourol W cpepuel wacreh Bafinanepn 00 DaHHEM TOHEHROTY
onpoloBanna gHOMERIATENEM,

| — BAAYHW, PAMOM, 2— cpepRe- W KPVIHOMPINCTHG HECKW. 3 — MeaptepinicTie oecrm. 4 —
Efyiiliae  AAETPIETL, § — spoAKGAABDpUTOMAE WAL o= ANOTPIETO-OAAMITORKE 0 [HANTONKE AN

1975), Jlas nposefpennsa HCCACI0BATENLCKHX paor cyiHo nepeobopyrosa-
#o. BMecTto TpioMa nocTpoela KaloTa, a4 Ha KOpMe 3a wrypmanckoil pyOxoii
yeranoacsa A-ofpasuan maura c Takoil xe crpean (doto 2). [Tpn_nomo-
UK MexaHHecKoil AcSeAKI rPY30N0ABLeMHOCTRIO 0OKOAO | T # CTPRJIOH MOK-

HO ¢ KOPMBE CYIHA [JﬂﬁﬂTaTb EEEL R HCCACAOBATENLCKHMH l'llllt'ﬁﬂpﬂ?ﬁl'l —

148

AHouepnarteaeMm, manoii sudponopwsesoil TpyGroil 1 T. n. TexHuyeckne BO3-
MOJCHOCTH CY[HAa TO3BOJASIOT HCNOJLIOBATH JHWL BHOPOTPYOKY HefoJbLLIMX
pasmepos. llostomy ma Gase mnspectnofl 4,5-merposoii BnGponopunesoit
rpyaTorodfl TpyGxrn konctpykunn E. M, Kyaunosa (1957) Guaa uarotosacna
manasn Bubporpybra ¢ AJanHOd Kononkosoil Tpyou 2,2 M.

B peayanrate mecsenopanuit mocjAeAHHX ABYX JieT B BOCTOUHON H cpel-
peil wactax Bafinamepn noayweno oxoao 200 auoucpnatednHblx npof H
54 xononkn manolt subGponopiuHenodl TpyGKH, No3BoafioUIiNe CACIATE HEKO-
TOpHE NPEABAPHTENLHLIC BHIBOAK O XapaKTepe H BellecTBCHHOM COCTaBE
COBPEMEHHBIX JIOHHEX ocaakos Bainamepn.

Ha nepeuix stanax paGoT npH H3YHeHHH COBPeMeHHBIX JOHHBIX OCajl-
koB Bmiinamepn ofpamanoch riaapHoc BHHMAaHHE Ha HX TPAHYJOMETPHIO.
Iaa onpejenenus rpaHyJOMeTPHYECKNX THMOB OCAAKOB HCMOJL3OBATACH
knacenuranud, npennoxennas I1. JI. Bespykosum u A, TL JIncuunnwis
(1960).

I'panyaomerpuueckuii cocras wayden 8 133 npobax’ noBepxHOCTHOrO
cnoa (nepsbie 5—7 cm). Ha ncenenopanubix yHacTKax BCTPeYaOTCA Kpyn-
HO-, CpeiHe- W MeAKOMecyaHusle, KPYMHOANCBPHTOBHIC H HAHCTHE (MEeJKO-
aJeBPHTORE, aNeBPHTO-NEANTOREA W neauroswit un) ocanku (pue. 1).
I'pyBooGaosmountii matepnana (rpaeniinnbie 3epHa, rajbka) BCTpeudeTcs B
BHae npusmecei,

Kpynuo- n cpeanenecuantle ocafki HMeloT OrpaHHYeHHOE pacnpocTpa-
wenwe, OHN BeTPedaloTes Ha NOARCANWX OGankax H B V3aKoil npuGpemxnoit
nodoce, rie rayGuia mops ofkuio ne npesuinaer 2 M. B 15 npoGax kpyn-
HO- H cpejHesepHHCTOrD mecka cogep:anne dparunn 1,0—0,25 mm cocTan-
aner 45—90%, coaepmanne rasex xonebaerca or 0% no 20%. rpasuiinbix
sepen ot 0% a0 30% w meakonecuanoit dpaxuun or 1% no 40%.

MeJKHil necox ABANETCH CPEAN COBPEMEHHBIX OCaAKOB H3YYEHHHX pail-
OHOB caMHM pacnpocTpanennuym tinoM (64 npoGm) n BeTpedaercs obbiuHO
B unrepsane rayGun or 2 po 7 wmerpon. Cojepmanne Meaxonecuanoi
dpakunn 45—80%, wmorna aawe no 95%, cpeanenecuamoii 5—30% n
Kpynuoanesputonoit 5—409%. CopTHPOBAHHOCTL MEJKONECHAHHX OCATKOB
xopomas, So=1,3—1,8 (JTeontsen, 1963).

KpynHoanespuToBse ocalikn Takme Xapakrepus (38 npo6). Pacnpo-
erpansioTes ol Ha GoJjee rAyGOKOBOAMBIX YyacTkax, riae rayGuna mops 8
# BoJbINe METPOB, a B IEHTPAALIEIX HACTAX 3211BOB HA rayongax 4—5 mer-
por, Conepxanue (Gpaxuwnn 0,1—0,05 My obmuyno 45—75%, 0,25—0,1 mwm
5—30% u 0,05—0,01 mm 5—35%. CopTHpOBaHHOCTH KPYNHOAJEBPHTOBEIX
ocafikoB xopowas, S,=1,2—1,T.

Unu peTpedaiores CPein 0CAAKOB H3YYEeHHBIX YHACTKOB CPaRHHTEALHO
peako (15 npo6). [TpeoGaanaor MeaKoancBpHTORKE WK, KOTOPLIE PAIBNTH
Ha HeGONBLIIHX MAOIIAMASX B 3a7AHBAX W B HeHTpannHoi yactH Bafinamepn.

Munepanbuuil cocras fonnEx ocaaros Baifimamepn nusyuen B HEMHO-
rux npofax. K HMMEPCHOHHOMY aHaan3y NOAREPrainch (paxiun 0.256—
0,1 mum: 0,1—0,05 mm 1 0,05—0,01 mm, a ¥ penrrenorpadguieckomy — (pax-
wia <0,001 my (B oTAeAbHBX cayuaax dpakuus <0,005 mum).

B muayuennsx npoGax npeofaanaior aerkue munepaat (d<2,89 r/ewd)
KBapl, Mojesble WNATH, KapGoHaTH W cHIOAb, COJEPKAaHHE KOTOPHX BO
dpakuun 0,25—0,01 um 96,3—99,97%, so dpakuun 0,1—0,05 mm 89,58—
99,31% u 8o ppaxunn 0,05—0,01 mm 95,56—99,27%.

Coaepmaniie TaMeaux Mmunepanor (d>2.89 rfew®) camoe BeicOKOe B
Kpynuoasaepputosoft gpakunn — 8 cpeagem 3—6% n camoe HH3KOe BO
(hpakiHl CPeAHCIEPHHCTOrO Necka — O0LIYHO MeHbLIe 1% . INpeobaanaoimu-
MH MHHepanamu B Medkonecyanofi dpakuim apasiores ampnbéonnt, cojep-
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MAHHE KOTOpPWX Beeraa Buicokoe — 40—60%, rpanmatst — 15—30%, pya-
HEE MHHEDAAL (MardeTHT, HALMCHHT, OYpPLIE FIAPOOKHCAN Heaesa, cfikok-
cert u ap.) — 10—20%, nupokcenst — 7—10% u snnaor —5—10%. B ase-
BPHTOBHX dpakuuax cofepmanne ampuionos cumxaerca (Bo  (ppakuny
0,1—0,05 g0 50%; o ¢pakumu 0,05—0,01 mm a0 30%), HO KoaHuecTRo
rpanaros sce xce puicokoe — 20—30%. Heckoanko yseanunsaercs cojep-
Manne nupokcenos — Ao 13% u snugora — ao 15%. 3amerno sospacraer
KOJHYECTRO PYAHLIX MuHepanon — o 40% wn uuprona — a0 30% (B men-
konecuamon Gpakunn a0 2%). Koanwecrso Apyrux TAMeILX MHHEpason
He3HauNTeALHOC. Beero B H3yWelnHHX npodax oGuapyseno Goaee 30 o6-
JOMOUYHEX MUHEPAJ0B H MHHEPAALHWX FpyniL.

dora 1, Hecaepoparesvenoe evano MI AH 3CCP sHoawnuns, aannofi 14 M, wn-
phdol 3.9 M, ocaaked 1,7 M

IMeanroswit matepan ueeaefosanes angpaxromerpom YPC-50 MM
noa pykopvoacreom 3. [luppyca. Haywasnnce opiedTHpoBannbie npenaparhl
ppawunn <0001 mym (B oTieabHux cayuanax u Qpaxudn <Z0,00 m.S Ha
crexae, Beero Ouao npoanaaunanposano 29 npob.

JlanHBie PCHTrEHOTPAPHUSCKOND AHANH3A NMOKA3HPAOT, YTO B H3YyYeH-
HRIX pasMepHuiX (ipakiuax ABHO NpeoGJafaloT rJAHHHCTEIC MHHCPAJE, CO-
crasaniowne 90—95% or peei Gpakunn.

Ha ranuncrux smunepadios obuapymens riapocaiofisl, XAOPHTH, MOHT-
MOPHIIOHHT, KaOAHHHT B cMmewannocaoiidue obpazoBanHa THNA MOHTMO-
PHAAOHUT-XAOPHT U rHipocaoia- vaoput. Ma oGaosounnx Munepanos Berpe-
HAIOTCH KBapil, NONEBHE WNATE W KapOonarsl (KajAbuuT, 10JA0MHT, CHACPHT).

CamuiMn pacnpocTpaieHHBMH TAHNICTEMHE MiHEPaAaMH ABJASIOTCA TH-
apocaioas, coctasamoutie 79—80%, ot ranukcroro semecrea. Ha andpak-
rorpaMMax Goaspnersa npol obHaPYANBAITCH NUTeHCHBNEE DasanbHBIC
pedaiekent riapocaion € dpoy=985—1005 A; dpe=4,98—5,01 A; dyey=
=3,31—3,33 A. Bo muorux cayyanx Gasajasuuil pedaexc nepporo nopsika
CABHHYT B CTOPOHY GOJBINHX MEKMJOCKOCTHRX PacCTOAHMIl, 4TO yKa3biBaer
HA 3HAYHTEALHOE COAEPIKAHNE B COCTABE TILIPOCIION CMEMIAKHOCIOAHEX 06-
pazoBanmii ¢ wactuuno pasGyxawouleii pewerkofi (Fpum n ap., 1955).
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Bo seex HayueHnblx npofax YCTAHOBACHHE MHHEPAAb XJOPHTOBOR rpyi-
nei, XapakTepHaywolliue Ha Andpakrorpamsax peduexcamn okoso 14 A
KOTOpWEe nocje AByx4acoBoil TepMmuueckoii obpaGorkn npu 500 °C coxpa-
usores. Conepaanne xaoputon 15—25%.

HeomiianHocTbio oKasaica ToT Gakt, 4To Kaoauuut B ocankax Bai-
paMepn ABasercs peakofi mpHmechio — Ao 5% (#3 29 npoG B 8 npobax),
XOTH B JEHTOMHEIX TVIHHAX
SeToHHH  ITOT  MHHepan
BecbMa xapakrepen — 15—
20% (IMuppyc, 1968).

CauHucTHie MHHEpPAAB
MONHTMOPH/IAOHATOROM rpy-
nsl B H3yuenHelx mnpobax
ofHapysensl B OHEHb He-
GONBINOM  KOJNHYECTBE W
CpaBHNTEALHO PEIKO.

Beienpusenenime
cBeAelnn O JOHHEX OCaj-
kax Baiimamepn noxa He-
MHOrOMHCHEHHEE, HO  T103-
BOJIAWOT BCE e  COenaTh
HEKOTOPLIE BHBOILL

INo nanHEM GvpeHus
¢ 2.2-merposoil srGponop-
wnesofl TpYGKOil BHISACHH-
JA0Ck, 4TD  COBpEMCHHBIE
MOPCKIE OCALKH HMEOT B
npegenax Baimamepn

dgrg 2, Padouan NACIALKA RO
SOpME  HCCASIOBATEALCKOTD CYI-
na ¢ A-obpaznodi sauton ©
sTpeacit, COopka  2,2-metpopoit
nifiponopnescit Tpyoxn

CPABHHTENLHO OrPaHHNEHHOE PACMPOCTpPAHEHME M HESOMLIIYIO MOULHOCTE
(2o 2 m). Jinms u nponusax Cyyp-Bain n Baiike-Baiin soutnocts cospe-
MEHHBX MOPCKHX Ocaikop npebbimact 2 M. Ha anatunredbHbiX NAOAaLsx
B CeBepHOil M UeHTpaabHoll wacTax Baiinamepn na jase passmuiBalorca rad-
UHaAbHEE OTACHKeHHs (nenTounsle ramnw, sopenst). [lo mounocrn cospe-
MEHHEX JOHHHY ocankon B Bafiwasmepn weneconGpazio BLUIENNTL TPH [pyn-
nel yuacTHHKoB., Bo-nepsrix, cepepHas 0 UEHTPAJAbLHAA HACTH, IAe COBPEMEH-
Hble OCAJAKH NPAKTHYECKH OTCYTCTBYIOT®, BO-BTOPMX, MaTepHROBLE 3A/IBL
H MEeOCTPOBHBIE YUaCTKH, rile MOUHOCTh AOHHHX OCAAKOB 10 1.0 M, n
p-Tperbinx, npoausw Cyyp-Baiin, n Bafike-Bajn, rie smowiocts Ocaikod
Goaswe 1,0 M.

OCHOBHEY HCTOUHHKOM MHTAHNA OCAlKOB B BafiHasmepn apafcTcs noi-
BOAHENI PasMBIB JACHTOYHHX [JHH M MOPEH, BTOPOCTENCHHBIMI — alpasus
Geperos H BHHOCH HeGOJBIINE pek.

* (Ha cxeme pnc. | Takan ofCTAHODKA ME OTPAMAETCS, NOCKONERY PAasMLIBRICUINCCA
FANMNANLHLE OTJADMCHNA NOEPHTE |—4 CAHTUMETPOBEM HENOCTORMAEM CAOCM  HAHOCOH,
M0 KOTOPHM COCTARJCHA HACTORULAN CXeMA.)
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Pons meAHTOBOTO MaTepHana B oGpasopamnm ocaikos B Bafinamepy
He3HAUNTENLHAS, XOTA MOPEHH H JCHTOUHME TJAHHHE oueHb GOraTH 3THy
KoMroHeHToM. [lo-BHAEMOMY NE/HTOBHIN MaTepHAA BHHOCHTCH TeUCHHAMA
yepes NpoaneE B Pudckuil 33118 0 OTKPEITOC MOpE.
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ON INVESTIGATION OF THE BOTTOM SEDIMENTS IN VAINA-
MERI — MOONSUND AREA

1o A LUTT, KAAREL ORVIKU and J. K. KASK

ABSTRACT

The article deals with the brief characteristics of the granulometric
and mineralogic compound of the superficial layer of the recent botlom
sediments in the Moonsund archipelago waters. The sediment samples
were taken by piston core sampler from a small research vessel.

BALTICA . ‘ Vel. 7 l Pag. 153—171 Vilnius, 1982

Fe AND Mn FORMS IN SEDIMENTS IN THE GEOCHEMICAL
PROFILE OF THE BALTIC SEA

by

E. M. EMELYAROV, M. F PILIPCHUK, B. V. VOLOSTNYKH, G. 5. KHANDROS,
Yu. 0. SHAIDUROV, Kaliningrad-Gelendgik

During previous litology geochemical investigations (Manheim,
1961; Hartmann, 1964; Gorshkova, 1967, Blazhchishin, 1972, 1976)
it was found out that high contents of Mn (to 4.70%), Fe (to 7.08%},
P (to 0.40%) and some other elements are accumulated in muds of the
Raltic basins. Later it was discovered (Emelyanov, 1977, ) that great
amounts of dissolved Mn?+ (to 1050 pg/l) are accumulated in the near-
bottom water layers of the basins. Under certain conditions manganese
falls into suspension where ils content increases to 1.569%. This suspen-
sion seitles enriching the upper mud film in manganese gels and partly
in hydrous ferric oxides, Authigenous forms of Mn and Fe in muds are
represented by carbonates, hydroxides, sulphides, vivianite etc.

Special lithology-geochemical studies (Emelyanov, 1977y) were car-
ried out in August 1976 for the purpose of extending knowledge about
geochemisiry of iron and manganese in the Baltic sea. The investigations
were concentrated in the most interesting and deep basins (the Gotland ba-
sin with a depth of 260 m and the Landsort one with a depth of 460 m) so
as to take a single geochemical profile (Fig. 1). t°, § and Oy in sea water
were determined by B. V. Volostnykh, Authigenous minerals in dredges
and cores of 300 cm in length were studied by E. M. Emelyanov, N. G. Lo-
zovaya and A. S. Kozhevnikov by means of microscope and difiractometer
DRON-1,5. Eh, humidity, mobile. Forms of iron (Fe*, Fe?*) and manga-
nese (Mn*+) were determined in fresh sediments samples on board the ship
(M. F. Pilipchuk, G. S. Khandros). Besides, the concentration of water
suspension was determined by the filtration method (filters with 0.5-mk
pores) in sea water samples subjected to the hydrochemical analysis. Fe
and Mn were studied in water suspension and filtrates in laboratories
(Yu. O. Shaidurov, N. B. Vlasenko). CO2, Corg, Fetotal, Mniota and grain
size distribution were also determined in sediments. The results obtained
on geochemistry of Fe and Mn are discussed in this paper.

* By mobile (or reactional) forms of Fe and Mn we mean the compounds with
go into the 3.5 N sulphate exiracl under COy almosphere,
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Brief characteristic of sedimenis

Two sedimentation zones are distinguished in the Baltic sea (Blazh-
chishin, 1972, 1976): the coastal onc represented by sands and silts
(down to depths of 30 to 40 m) and the decp-sea one represented by
semi-fluid and soft terrigenous muds of dark green-grey colour, These
fwo zones are divided by the zane of zero sedimentation or the erosion
zone. The latter is represented by Late Quaternary oxidized (brown) mo-
raines (clays) and products of their erosion — gravel with boulders and
pebble. Modern sediments ocecur here only in ,pockels”. Ferrugi-
nous crusts and ferromanganese nodules are widespread in this zone.
Eh of the muds is low, its value in the basin muds reaches + 100 mv. If lo
use ihe classification according to which the bottom sediments with po-
tential of more than +200 mv are considered to be oxidized, those with
0— 4200 my are slightly reduced and sediments with negative values of
Ch are reduced, the muds of the Landsort basin are reduced, those of
the Gotland basin are reduced and slightly reduced. The surface layer of
sediments in the basins is saturated with hydrotroilite, so the sediment
are black.

The distinctive feature of the most fine (pelitic) and abyssal muds
of the basins is their clear microlamination {these muds when dry arc
easily broken into the thinest leaflets). This microlamination makes the
Baltic muds to be similar to the microlaminated calearcous muds of the
Black sea. But this resemblance is only formal as the microlamination of
the Baltic sea muds is resulted from the alternation of microbeds (0.1—
I mm) consisting of clay (grey interbeds), organic (brown-grey inter-
beds), diatomic (whitish inlerbeds) and mangancse-carbonate (whitish
interbeds) matter remains. The presence of manganese carbonates not
only as whitish interbeds bul as finc-dispersed matter practically scatte-
red throughout the section of Holoceni sediments is very characteristic
of coagulaled pelitic muds, especially of those from the north-eastern part
of the Gotland basin (depths from 220 to 240 m). Sometimes they quan-
tatively dominate over the sum of terrigenous matter. Consequently, clay
cediments are transformed into clay-manganese-carbonate or even manga-
nese carbonate ones. These sediments are actually a new mixed terrigenous
chemogenic type not described yet in the literature. Based an the X-ray
analysis data manganese carbonates account for 10—40% of a total mud
sample, But they are present in much more large quantities usually as
a part of them is non-crystallized and gets into the amorphous phase.
According to the study of smears and microsections of such muds manga-
nese carbonates ranges from 30 to 80% in them (Fig. 2). They are usually
small irregular or oval grains of 0.001—0.005 mm size. Carbonates are of
complicated composition, but as the age increases they become more si-
milar with rhodochrosite. Sometimes the size of rhodochrosite grains is
to 0.2 mm. They range from 90 to 100% of a heavy coarse-aleuritic subfrac-
tion (specific gravity >29) and from 10 {o 70%, of a light one (e. g.ina
core from St. 2545).

Microlaminated muds of the Gotland basin are enriched in organic
matter (up to 9.51% of Corg). This is the maximum value of Corg (among
know ones) for the Baltic Holocenie muds characterizing by the high
content of Corg (Table 1). But there is a small amount of the organic
matter {(usually 1% of Corg) in Quaternary moraines.

In addition to clastic minerals characleristic of granite-gneiss, manga-
nesc carbonates and moraines the authigenous minerals (vivianite, colloi-
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e g o dal and crystalline iron sulphides — hydrotroilite, grigorite-melnicovite,—
= &8 & 8§ 2 § § g 2888 hydrous ferric oxides and clay-carbonate aggregates) are found in
| e o e = Tddo abundance in sandy-aleuritic fractions of the basin muds. As for orga-
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of the curve of Feiom distribution what is clearly seen in the Landsort
basin and not so clearly in the Gotland one. It means that the considerable
part (30—80%) of Fewtm in the muds is represented by the reaclional
form (Fe?++Fe*), It is especially in abundance where humidity and
hydrotroilite content are maximum and Eh value is negative.

Fe#+ predominates over Fe®* in the 0—3-cm layer af the Landsort pro-
file where the muds are more reduced, while in the Gotland basin Fe*+

Fig. 2b — a general aspect

of the carbonates under

microscope, increasing
a00,

usually prevails and Fe** dominates only sometimes. On the whole Fe2t+
distribution is well correlated with the Eh values one, It is interesting also
that in spite of the reducing conditions there is a large amount of Fe* in
muds, it being distributed symbathly with Fe®t in the upper layer, It is
well observed in the Landsort profile. Both Fewota and its reactional forms
are distributed in the 20—25 em layer in a different way, the directions of
their curves do not coincide with each other. On the conirary, the inverse
relationship is observed in their distribution.

48 to 62 pg/l of dissolved Fe (reactional) were found in intersti-
tial waters of the upper mud layer of the Gotland basin, while near-bot-
tom waters contain 5—7 pg/l and surface sea walers — 1.4—4 pg/l.

Manganese. The Mnyga content in the profile sediments ranges irom
0.01 to 4.80%, there being up to 3.02% in the 0—3 cm layer and to
4.20% in the 20—25 cm one. It is characteristic that the curve direction
of the- Mnyoum distribution in the upper sediment layer of the Landsort
basin in principle copies that of reactional forms of Fe and humidity.
But Mngta is distributed in the Gotland basin in a different way: its
maximum content is found not on basin slopes but in the centre. The
distribution of Mnm in the both basins in the 20—25 cm layer is
mainly the same as in the upper layer of the Gotland basin.

Reactional Mn** is not encountered in the profile sediments. The
bivalent manganese seems to be a main form of mobile Mn in deep-sea
sediments of the Landsort and Gotland basins.
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The concentration of Mngssse in the near-bottom water layer was
high: up to 20—200 pg/l during our studies and up to 1050 pgfl in
October 1974. At the same time 2—7 pg/l of Mngeay were contained in
surface waters and up to 7000 pg/l were in interstitial ones. But 20000—
31800 ng/l of Mn were found in interstitial waters previously (Gorshko-
va, 1967; Blazhchishin, Emelyanov, 1977).

Processes of Fe and Mn accumulation in the basins *

As it was mentioned above the periodicity of hydrosulphuric conta-
mination of decp-sea waters in Lhe Baltic basins ranges from 6 to 8 years.
But even the upper layer of sediments (0—1, 0—5 cm) is of 50—100 year
of age. Thus tﬁc samples analysed are deposits formed under summary
conditions of periodic changing of oxygen regime and hydrosulphuric
contamination of deep-sca waters. Besides due to the different Fe and
Mn forms getting into sediments in a strongly unbalanced state the mixed
character of the sedimentation piclure is complicated by active processes
of early diagenesis as well. ,

During our investigations the oxygen content sharply decreased with
depth both in the Gotland and Landsort basins (Fig. 3). Hydrogen sul-
phide is obvious fo be generated mainly in bottom sediments in both the

Fig. 2c—an aspect of
a single grain of the car-
bonates of manganese un-
der scanning microscope,
increasing 10500,

Baltic and Black seas, and then it diffuses upwards into the near-bottom
water. Conscquently, the sharp oxygen decreasing with depth is the
result from its discharge not only for the oxidation of organic matter, but
for the oxidation of more active reducer that is hydrogen sulphide rising
from below, The boundary of diffusing H,S is regulated by the North sea

* This section was writlen by M. F. Pilipchuk and E. M. Emelyanov.
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in flow penetration. Thus, the level of the oxidizing-reducing zone (a phy.
sical-chemical barrier for mobile Fe and Mn) constantly migrates up and
down. During our investigations the barrier zone was localed extremely
near the bottom. Its level is indicated on the one hand by the very low
oxygen content in the near-bottom layer and on the other hand by the
black colour of the surface mud film that is a sign of active sulphate re-
duction with forming colloidal iron monosulphide (hydrotroilite).

Mn nnn.;“
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Fig. 3. The geochemical profile across the Landsart and Got.
land basins of the Baltic Sca

1= hemical profile for Ihe O—3-¢m sediment laver; 2 — peoche-
mical proflle for the 20—25-¢m laver; 3 — the composilion of boblom
i.-ﬁd":lfms r-l:Jd ﬂ:dcnililtt'nl tn the water, 1—2 — Holocene sediments —

— aands and aleorites; 2 — alenrite-pelitic and  pelitic  mads);
3—4 — Plelstocene  sediments — P] (3 — Late ' Glacial clay, 4 — Horhions
lation of boulders, pebble, gravel); 5—9— places of the mosi iniensive
formation of authigenons minerals (5 —amorphous  sulphides  concre-
tins, crysinls of marcasite, &— apthigenous carbonates (a1 5t 2845
rhodochrosite  prevails), T —vivianite, 8 — microconcretions of Mn
imost commonly amorphous carbonates), 89— accumulation of Fe—Mn
nodules anl crusis); 10 — accumulation of disselved Mna in amouni of
50—200 Mg/l In Auguost 1976; 11 — diffusive exchange water-ground: 12 —
arcas of the most Intensive waler mixing: 13— lvot of Holocenle
muds; H — isuline separating deep-sea muds ol the Gotland basln con-

tainlng 1.00 fo 4.60% of Mntotal.

The oxygen confent in water (50 —and 05— mid (solines) and
maxximum contents of Corg and Tl?!“ in sediments are shown in the
profile (3),

W designates moisture fn the Landsort profile.

The horizontal development of the barrier zone depe indivi

) pends on individual
basin forms. The Gotland basin is larger and flattened out more than the
Landsort one. Due to that the more active hydrodynamic mixing of sur-
face and near-bottom waters takes place along the peripheral parts of

the Gotland basin. It results in more energetic horizontal mobility of the
zone boundaries.
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A somewhat different picture is observed in the Landsort profile. The
Landsort basin is a narrow deep slit with steep slopes. Though deep
waters are renewed in this basin (oxygen in 0.3 ml/l-quantity was found
in a narrow central part of near-boltom water), bul deep and surface
waters are mixed more slowly than in the Gotland basin. In this connec-
tion the boundary of the barrier zone in the Landsort basin is subjected
to less considerable variations.

Special works on the chemical composition of suspension in the Bal-
tic sea waters (Emelyanov, Pustelnikov, 1975; Emelyanov, 1977,) show
that iron is delivered into sediments as hydroxides with clay and organic
matter and with clastic one as well. The general increasing of the
Fegeact content observed in the basin sediments corresponds to the known
fact on the transportation of this iron form which as a part of the finest
suspension is delivered into the central basin areas according to the
mechanical differentiation laws.

Relative small depths of the Baltic sea basins, normal water aera-
tion, though periodically disappearing or dying out towards the bottom

contribute to that the most part of Feliw (as hydroxides or combined
with clay matter) penetrates into the sediments in invariable valent form.

The presence of Feteset  in surface and underlying sediment layers of
the both basins confirms this. It should be also noted that this iron form is
oiten predominant in the surface sediment interbed of the more shallow

and flattened out Gotland basin. Thus, the Feleset reducing takes place
mainly in sediments containing hydrogen sulphide and chemically active
organic matter.

Even superficial acquaintance with the surface sediments shows that
the reducing process is very intensive (the presence of the mobile Fe®*

sulphidic forms in hydrotroilite). Ferne reduction is not always regular,
but in any case the process of iron reduction passes ahead of that of
sulphate reduction. That is why reduced iron uninvolved into the process
of authigenous mineral forming goes into interstitial water and thus
enriches it as compared with near-bottom and especially with surface
water,

In the case when the barrier zone is in near-bottom water but not
in sediments Fe?t freely migrates from sediments into water with decreas-
ing of its concentrations. On reaching the level of the barrier zone

Felha is oxidized, gets into suspension, precipitates and then is redu-
ced again. This process is characteristic of the most deep-sea parts of the
basins. The oxidized iron partly goes into the sediments in the peripheral
areas of the basin, resulting in that the Fereaer maximum contents are
observed on the basin slopes. As the boundary of the barrier zone in the
Landsort basin is subjected to less variations in comparison with the
Gotland one, the especially expressed maximum of precipitated iron is
met in the former basin.

The Feqaet reducing increases with deepening into sediments and,
as mineralogical investigations show its considerable part is transformed
into more stable erystalline modifications. Unfortunately, we have not got
the data on sulphur forms and so can not calculate what a part of mobile
Fet+ gets into sulphides and what a portion is associated with other authi-
genous minerals. Close values of the solubility product FeS$ (1-10-184)
and Fe Si0; (1-10-189) make it possible to consider that the process of

combining Feresr  into authigenous sulphides and silicates takes place
approximately in equivalent quantities in reduced sediments of the ba-
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sins. As for the carbonate of iron its solubility product is equal to 2.5.10-1,
that is its solubility is about by orders of magnitude higher as compa-
red with those of sulphides and silicates, This is probably responsible
for quite weak development of carbonates of iron in sediments of the
both basins (there is no a direct correlation hetween Feporar and COq in
sediments).

One of the forms of reactionable iron in sediments of the profile is
represented by authigenous phosphates (vivianite). The Baltic sca deep
waters are highly enriched in phosphatic phosphorus (up to 10—14 pg
at/1). The higher contents of phosphate-ion are fixed in interstitial wa-
ters of the Gotland basin reduced muds (up to 1054 pgfl of P, to
341 pgfl of Porg). It is clear that high contents of phosphate-ion are con-

areas of maximum contents of P (to 0.67%) and Felit (Fig. 2) as well
ditioned by the organic matter decay beginning in the near-bottom water
and being in progress in sediments at carly stages of diagenesis. The
phosphate diffusion form sediments into the near-bottom water (in the
direction of their lower concentrations in liquid phase) through the re-
duced surface results in the sediment impoverishment water layer and en-
richment in phosphorus. The rate of phosphate delivery from bottom de-
posits into the sea water is caleulated to be equal about to 9 mg of P/m?
per day (Yurkovsky, 1975). Under the conditions of deep water aeration
phosphate settling by the iron-humatic matter results in the opposite
process impoverishing waters and enriching sediments (Gorshkova, 1975;
Yurkovsky, 1975).

Vivianite is known to be formed under the low-reducing conditions.
Therefore it is not occassional that a great deal of this mineral was
found on the basins slopes, especially on those of the Landsort one, in
as in those of partial oxygen access (the peripheral region of the barrier
zone).

Reactionable forms of both iron and manganese in the basin bottom
sediments enriched in organic matter are capable of going into solution
due to the organic complexes formation in the first place humic ones
the contents of which in the Baltic sea sediments amount to from 20 to
76% of the total organic matter quantity based on T. I. Gorshkova's data
(1975). The high content of unfixed (i. e. being in the pore solution)
iron appears to be observed due to the endurance of the organic iron
complexes under the reduced sediments conditions.

It is characteristic that there is no distinct correlative relationship

between Core and Feret in sediments, that is especially marked in the
Gotland profile. This phenomenon is probably reasoned by that the or-
ganic matter (Corg) in sediments is residual, not used in reducing pro-
cesses.

Clastic iron (Fecias=Fewtm—Feract) in sediments is a inert form of
the element *. It does not take parl in diagenetic transformations as well
as in hydrogenous reactions in near-botlom water. Its distribution in se-
diments is controlled by physical conditions of sedimentation (the proces-
sos of mechanical differentiation).

The high manganese concentrations in water exceeding the Mn con-
tents in near-bottom water layer by more than the order ol magnitude
indicate that the main part of Mn as well as that of Fe is reduced and
goes into the solution in sediments but not in the near-bottom water.
Becouse of the absence of oxidized film serving as a filter in sediments

Mn g partly diifuses into the benthic layer resulting in greater en-
* (and pyrite)
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richment of it and is preserved in this form due to the low values of the
positive Eh field (4200 mv). More favourable conditions for accumula-
tion of dissolved manganese in near-bottom water as compared with
iron are accounted for by a higher value of a normal potential of the reac-
tion MnO(OH):5 Mn** equal to 0.5 v in comparison with a potential of
the reaction FeOOH = Fe* equal to —0.2 v only. The reduction in bot-
tom sediments and partly in sea water is characteristic of that part of
mobile manganese which is delivered into the sedimentation arca as
hydroxides. This is the main form of suspended manganese under the
oxidizing regime of sedimentation. The manganese hydroxides migrate
both in the form of independent colloids and in association with clay ag-
gregates constituling the bulk of terrigenous suspension. The terrigenous
suspension contains about 0.14% of Mn at the average (Emelyanov,
Pustelnikov, 1975). A part of mobile manganese secftles together with
organic detritus. The average content of Mn equal to 0.06%, is contained in
the organic type of suspension (>70% of particles represented by scraps
of phytoplankton soft parts). During the organic matter decaying man-
ganese goes into solution and additionally enriches the near-bottom
waters below the barrier zone level as well as the interstitial waters.

The average contents of manganese are characteristic of the clastic
malerial and of sediments in general occuring on the basin slopes ahove
the barrier zone level (Fig. 3). The distinct manganese concentrations in
sediments of the central part of the Gotland basin as well as characte-
ristic maxima on slopes of the Landsort one indicate that over average
contents of manganese in both basins are represented by reaetionable
forms. Nearly in all cases high contents of Mn are connected with th
formation of authigenous carbonates. In addition to the mineralogical
studies this is also confirmed by the direct correlative relationship bet-
ween Mn and CO, (Fig. 4). Carbonates of manganese form concentric
concretions of sandy-aleuritic size. Mn carbonates are represented by an
isomorphic line of the complicated composition. The most common iso-
morphic admixtures are Ca, Mg and Fe. According to the data of F. Man-
heim and M. Hartmann the chemical composition of these compounds is
the following: {Mn,s, Cayg, Mgzl CO., {Cﬂm. Mnsa) CO;, (Cags, Mnagg,
Mgs) CO; (Manheim, 1961, 1965); (Mngss-Cazss- Fegs) COs (Hart-
man, 1964).

The presence in solution of Mn?* and CO;2 ions with the solubility
product equal to 9-10-" s necessary for the formation of an authigenous
mineral of the rhodochrosite type. As it was mentioned above the most
high concentrations of Mn** in a solution are characteristic of interstitial
waters of reduced sediments in the basin central parts. These basins are
the most favourable places for rhodochrosite formation. The amount of
the carbonic acid gas in near-bottom water layer and in interstitial water
mainly depends on the organic matter decay. As opposed to other gases

CO, dissolving in water interacts with it forming H+, HCO: , CO3™ ions
and H,CO3; molecule, The value of the active pH reaction which is func-
tionally connected with the CO, concentration and its derivatives reflects
this process. The increase of partial pressure of CO; leads as a rule to the
deercase of pH, the decrease of pCO, increases alkalinity of the reaction.
The lowest pH values in near-bottom water layer of the Gotland basin are
found out t{o be characteristic not of its centre bul of its peripherial parts
(about 7.2). pH increases to 7.4 when moving to the centre and is equal
up to 7.75 in sediments, As the decrease of partial CO, pressure (pH
increasing) results in the shift in the carbonate system, t. e. the forma-
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tion of COi~ anion, the stagnant bottom muds of the basin central part
are the most favourable place for MnCO, settling.

While the partial pressure of CO; increases in the solution the con-
centration of HCO3~ bicarbonate-ion with which Mn2+ gives a well dis-
solved compound increases too. This chemical form of manganese appears
lo be prevalent in the pore solution as well as in the near-bottom water
below the barrier zone level. If this is the case the carbonate system in the

: cCo : . .
solution conlrols F;:“ T = a:M:['[:;‘if"h system: the increase of CO; partial

factor relative to the formation and existance of solid carbonates in general
and manganese carbonates in particular. pressure is an aggressive

Judging by the stability fields of manganese minerals (Marchandise,
1956) rhodochrosite is formed within a rather wide Eh interval (from
+0.5 v to —0.3 v), its stability in the Eh negative fieldbeing grown with
pH increasing. It is characteristic that manganese sulphide the solubility
product ((1.4-10-'5) of which is much lower than that of MnCO, is not
met in reduced sediments of the basins. This can be accounted for two
reasons. In spite of that MnCO; and MnS are formed in about the same
pH range the stability of manganese sulphide (alabandine) is in lower
values of the negative Eh field) as a rule lower than —0.2 v). Such low
Eh values in sediments are hardly met. Moreover abundant generation of
CO; and ils derivatives depresses sulphide-ions which are in the first
place for the formation of less soluble iron sulphide (SP=3.7.10-19).

Thus “gentle* stagnant conditions which are observed in the Baltic
sediments favour the formation of manganese carbonate as compared
with sulphide. These conditions are the most ,gentle® in the Gotland
basin and on slopes of the Landsort one. These conditions are harder near
the bottom (stagnation is stronger, constant). On the whole mechanisms
of accumulation of reactional Fe and Mn forms as well as their authige-
nous minerals are quite similar here. Stagnation is on the whole stronger
near the bottom and on the bottom of the Landsort basin. This causes
the formation of conditlions not so favourable for accumulation of manga-
nese carbonates and vivianite. Under the harder stagnation conditions (the
Black sea) these authigenous minerals are not accumulated at all.

Thus, just the study of Fe and Mn forms in the series: the Riga bay
(Karkinitsky bay to the Black sea) — the Gotland basin — the Landsort
basin — the Black sea — the Mediterranean sea — open ocean parts gives
a clear picture of all complicated physical-chemical processes leading to
the high accumulation of different authigenous minerals of iron and man-
ganese and consequently throws light on the ore process of recent sedi-
mentogenesis in the World ocean.
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GOPMbI ENE3A W MAPIFAHUA B TEOXHMHUHYECKOM
NPO®UHINE BAITHHCKOIo MOPH

E. M. EMEJIBHOB, M. &. AHJHOYYK, B. B. BOJOCTHHX,
r.C. XARZPOC u 10, 0. WARIYPOB

PE3IOME

B ocaakax reoxusideckoro npoduad, npoxoaauero uepes xenob Jlana-
copra nt Fotaanackylo nnaguny, ObLAN H3YHeHB (POPMBLE JKene3a i MapraHua
(Feopm,, Fe*t, Fe2*, Mnggm, Mn*t), COs Copr, Baamuocts, Eh n mune-
paabuuii cocTap AoHnWx ocaakos, [lokazano, uto Eh, aeduunr kucaopona,
noapaenne HeS) urpaer cyilecTaeHuYIo podb B PACHPELEICHIN NOABHAHEIY
(peakimnonnex) dopum eneaa n mapranua. lojpmkuoe xeneso npeicras-
AeHO FHAPOOKHCAMHE, CYALMHALAMI H BHBHAHHTOM, & NOABIKHBI Mapranel —
caoknuME KapGoHaTamn u pojoxposutom. [lpupescns MHH%HMEMI:HHE co-
nepkannst Cope (9.51%), Feoom, (7.07%) # Mnoga: (4.80%) 8 nonusix
ocagKax.
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NEW DATA ON THE BALTIC PALEOHYDROLOGY DURING
LATE PLEISTOCENE

by

A. 1. BLAZHCHISHIN, Kaliningrad

The problem on the relation of the Late Glacial Baltic basins with
the ocean has been discussed for a long time (Markov, 1931, 1933; Sau-
ramo, 1958 etc.). Only 10 years ago one could think that this long-stand-
ing discussion is settled in favour of ,isolationisis* denying the sea
water penetration into the Baltic Deep (see review of D. D. Kvasov el
al., 1970). Meanwhile many investigators consider this problem to be
far from being settled.

The detailed lithology-geochemical studying of long cores of the
deep-sea Baltic deposits obtained in the 16-th cruise of R/V ,Akademik
Kurchatov* was carried out of recent years. Reliable lithostratigraphical
and micropaleontological scparation of cores was made (Blazhchishin et
al., 1975; Kabailene et al, 1978; Blazhchishin et al, 1980). Tho saline
combposition of pore solutions and absorbed complex in cores (50 analy-
ses on b cores) as well as the total distribution of some chemical elements-
indicators of medium (B, Sr, Li, etc.) were studied to know the paleohy-
drological conditions of the Late Quaternary basins of the Baltic Deep.

The distribution of the saline composition components of pore waters
over the cores shows the regular decreasing (from above downwards) of
the content of main ions — Na*, K+, Ca%t, Mg?+, Cl-, HCOs~, SO, Lo-
cal rising and lowering the concentrations of some ions and general mi-
neralization which as we think suggest the phases of salinization and
desalting of Late Glacial basins are marked against this background. In
spite of diffusion of Cl and Na ions from marine sediments into their
underlying Lower Holocene and Late Glacial clays, the composition of
easily soluble pore water salts and especially of absorbed complex gives
an important information on paleohydrology of sedimentation basins un-
der the Baltic conditions. This is due Lo high velocities and rather sharp
changes of sedimentation conditions. During fast sedimentation
(>30 mm/1000 years) the system sedimeni-pore waters becomes closed
for the exchange with the overlying water (Manheim, Sayles, 1974). But
for interbanded sediments of different origins the metamorphization of
pore solutions essentially shows down and this levels the influence of
diagenesis processes (Kleshenko, 1979).

Slight rising of general mineralization and the content of ions Na,
Cl, Ca, Mg, SO, in a core from the Gotland Deep (Fig. 1) is ohserved in
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Older Dryas, upper half of Alleréd and in Pre-Boreal. As could be expecteg
a rapid leap of the salt conlent is marked at the boundary between Boreg]
and Atlaniic period. The distribution of hydrocarbonate-ions is usually iy
inverse relationship with the distribution of other ions, this anion being ap

indicator of the basin desalling. The maximum HCOj content (2—3 times
that of the background) is observed in the middle of Younger Dryas.

The data on the boron contenl in waler-aleohol extracts and totg)
sediment samples are the most representative and reliable for the reco-
very of paleosalinity. Boron is an universally recognized salinity indi-
cator, This element is accumulated in clay minerals (especially in illite),
its content in solution is lincarly related with the basin salinity, One can
make the best use of the ,equivalent boron* method (Lukashev et al,
1979). This method allows for the dispersion degree of sediments and the
amount of illite in them (through K:0).

As it is seen from Fig. 1, the concentration of ,equivalent boron*
from water extracts (B;) sharply decreases downwards the column when
passing from the Litorina stage fo Ancylus one and further continues
decreasing. Upon boron (as well as HCO3™) one can observe the maximum
desalting in the middle of Younger Dryas and appreciable salinization
in Younger Allerod. The salinity increasing in Older Dryas is worse expres-
sed, The distribution of total ,,equivalent boron®* (By,), Sr, Li also gives an
information on mineralization water increasing in some periods of Late
glaciation. It should be emphasized that these salinily variations are esti-
mated by different methods and on different components. Periods of rela-
tive salinization during Older Dryas, Allerod and Holocene are also
distinguished in the section of Late Quaternary sediments of Gdansk and
Bornholm Deeps. Values of general mineralization, contents of hydrocar-
bonate-ion and ,equivalent boron* are summarized in a graph (Fig. 2),
where their position is independent on the sedimentation rate.

It is scen from Fig. 2 that salinity variations during Late Quaternary
were as a whole synchronous in the all three Ballic regions. Slight sali-
nizalion in Older Dryas is observed in all deeps, it being rather peculiar
showing the increase of hydrocarbonate-ion content. Complete desalting
of the West and Ceniral Baltic took place in early Allerdd, in the Gdansk
Basin this event began (owing to the Vistula effect) at the end of Older
Dryas. Appreciable penetration of saline sea water was noled at the end
of Alleréd. Complete desalling of the basin took place in Younger Dryas
under the highest (during Late glaciation) basin level. In the Bornholm
Deep the beginning of Younger Dryas slill satisfied the subsaline-water
requirements. This suggests the sea water penetralion through the region
of the present Denmark Straits during Alleréd (and Older Dryas?). In ils
turn signs of the salt waters encroachment at the end of Younger Dryas
(through the Middle-Sweden Strait) are seemingly noted in the Gotland
Basin.

According to the hydrochemical data salinity of the Pre-Boreal Yol-
dian Sea was very low (lower than in Alleréd). Noticeable mineraliza-
tion increasing occurred only in the Gotland Deep. The salinity increase in
the Upper Pre-Boreal (Echeneis Phase) is defined more distinctly in the
western regions. It is of interest paleohydrology of the Ancylus Basin. In
Early Boreal the basin water was everywhere fresh, while Late Boreal
was characterized by a sharp inercase of salinity probably up to present
values (8—12%). The salt water encroachment is related with an advance
of the Mastogloia Sea (about 8100 years ago), whereas in the Bornholm
Deep this event appeared to occur before, At the end of Late Boreal one
could observe some decrease of salinity which was followed by a new
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<irong sea water encroachment in connection with the first Litorina trans-
gression. The main transgressive-regressive cycles of Meso-Neoholocene
are also showed in the graph (Fig. 2).

These data can suggest that the ocean waters penefrated into the
Baltic Basin at least twice during deglaciation. This is also supported by
similar studies of varved clays in lakes of Sweden (B. K. Gudelis, Verbal
communication) and E. Nilsson's data (Nilsson, 1970). So, long-standing
discussions on the possible relation of the Baltic with the ocean during
Late glaciation are settled not in favour of ,isolationiste”. The question
on the White Sea-Baltic relation which could serve as a channel of over-
flow of surplus fresh waters from the Baltic lce Lake (Gudelis, 1976)
is also discussed in a new fashion at present.

The absence of subsaline-water diatoms in sections of the Late-
Glacial Baltic deposits is not an evidence for the constant Baltic isolation
from the ocean. Inflows of salt waters were slight and of short duration.
They could not essentially change mineralization of the Baltic lce Lake
waters because of the powerful inflow of melted glacial waters, while
the marine or subsaline-water flora simply did not have time to develop.
Nevertheless the occurrence of halophil diatoms in the Late Glacial de-

posits sometimes can appear to be ,in situ®.

pore walers, %,

parts per million.

Anc = Ancylus Lake. M — Mastoglois

wequivalent boren®,

per million, 11— Mineralization of
Séa,

curves of salinity varlations

g Late Quaternary

By — absorbed borom, By — ftofal boron, in parts

hydrocarbonate-ion, mg/ltd g IV — Generalized
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HOBBIE JAHHBIE O MAJIEOTHAPOJIOTHH BAJITHKH
B NMO3JHEM NMJEHCTOUWEHE

A. H. BIAXKYHITHE

FPE3IOME

Hsyuenbl HOHHBEI COCTaB NOPOBBIX BOJA, COAEpMKAHHE BAJOBOTO H Mo-
raouienioro Gopa B NO3JAHEYCTBEPTHYHHIX OTIOMKEHHAX TAYGOKOBOIHbEX
pafionos Banrtuku, [loayyennsle pauusle CBHAETEABCTBYIOT O TOM, 4YTO B
NO3JAHEM NJACHCTOLEHE MO KpaiiHell Mepe ABaMAH (B cpejHeM JpHace H B
BepXHedl nonosiHe anaepéna) B BaaTHiickyio KOTAOBHHY NPOHHKAaMH MOp-
ckie soaul. [loaTok conensix Bojl OB He3HAYHTE/NEH NO CPaBHEHHIO C MpPH-
TOKOM TaAblX JEeJIHHKOBHEIX BOJ M KPATHOBPCMCHHBIM, NOSTOMY COOTBETCT-
Bylollas JHatomomas dfuopa He ycnesaja pazBusateced. OfHako B page
cAyHaeR HaxolKH COMTOHOBATORBOAHLIX AHaToMell B nosfHene HHKOBLIX OTIO-
HMEHHAX MOTYT OKa3aThCA HHCHTHBIMI,
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HOBEHIUHE H COBPEMEHHBIE JIBHXEHHA 3EMHOH KOPBI
HA 10T0-BOCTOYHOM NMOBEPEABE BAJITHHCKOIO MOPS

B. K. F¥YAEJHC, Buasnioe

Paccemarpusaemoe Hamu nobepesse Baatuku pacnooieno B mpuoce-
pofl moaoce Kpynuoit tektoHHueckofi dopmu T. u. Iloascko-JlnToRcKod cn-
Hekau3sl. flasHad cunekansa obpasoBajach B peay/bTaTe FepUHHCKHX
TEKTOHHYECKHX ABHMEeHHH, Korja OwBIIAA pernoHajbHafd CTPYKTYpa Kade-
LOHCKOro Boapacta — Baaruiickas BnajnHa B cagan ¢ noguaties Beaopye-
cko-Masypekofi anTeRausu Guina pacuieHena Ha ABe cHHeKaH3w — Bpeert-
ckyio # [Noascko-JINTOBCKYIO.

Kpucraaanyeckuii pyngament [Toabcko-JIHNTOBCKOA CHHEKJHAH B npe-
Aenax ONHCHBAaeMoOil TEPPHTOPHH HaXoAHTCA ma rayGune ot —1800 m (ce-
sepuee noc, Usaunrtoiin) ao 2700—2900 m » pailone CamGuiickoro nmoay-
octpoBa. Haa kpHCTananweckum (yHIaMeHTOM 3ajeraer MolUlHas ToJlla
nAaTdHopMeHHEIX NOPoL H OTJAOMeHHil naneo- n Meao-kafinoson. Tepputopus
noGepexsns I0OB Baatukn pacnosioena B npejenax TEKTOHHYECKHX CTPYK-
TYp 2-ro nopagka: 1. H. Teasmaickofi crynenn n Kypuckoit snaguns (Mo-
:aes, 1973). Teaswafickaa cTyneHs pacnosomeda woxuee Kypsemckoro
Buictyna gynaamenta. l0xkuan rpannna Teawwsfickofl eTyneny npoBoanTCa
no T. . KaaiineackoMmy ycTyny, YCTaHOBJEHHOMY MO CeficMOMETPHHECKHM
AaHHBIM. 31ech TAKKeC OTMEMAITCH TEKTOHMYECKHEe HapylleHHs B najeo-
soficKuX OT/AOMKeHHSX, HMeouiHe cybfmmpoTHoe npoctHpande. AMnantyaa
TeKTOMHYECKHX Hapywennit aocturaer 200—300 w. B npenenax Tenbwsil-
CHOMN CTYNEHH BBIAeeH PAL JOKaAbHbIX NOAUATHH,

Bee noGepesxne or Knafimeaw ® tory, sxmouan CambGuilckuit nony-
0CTpOB, Haxoautcs B npefenax Kypuckoil snaauns. HanGonee norpyme-
Has 4acTh ITON BOALHHB NPEACTABNCHA TEKTOHHYCCKON CTPYKTYpPOi BTOpOrO
nopaaka — Kanuanurpagckoft genpeccunefi. Kypuickas snajusa 1. H. 30-
Holt HAMyHACCKHX rayGHEHLX Pa3jioMOB paculeHeHa Ha jBe uacTH. ITH
cTyneHsato-c6pocoBuie Hapymenns wmeior C3—IOB npocrupanne. Amnin-
TYAa 3THX TEKTOHHYECKHX CMelleHHi (yHAaMeHTa TOYHO He yCTaHOBJEHa,
HO AOCTHT@eT, NMO-BHAHMOMY, 0 HECKOJIBKO cOT MmeTpoB. B ocapounom wexne
AMIINTYAR HapYLIeHHT 32MeTHO YMEeHbLIIaeTes.

JouersepTHyHan NOBEPXHOCTL NPEACTABAEHA OT NAjeOreHoBO-HEOreHo-
BHX oTaoxenni na CamGuilckoM noayocTpose A0 TPHACOBHX Ha cepepe. Ta-
KiM 06Gpa3oM, No Mcpe NPOABHMKEHHA C 10ra Ha CeBep Ha J0YeTBepTHYHO
NOBEPXHOCTH MocTenenHo ofHaxaloTes Bee GoJee ApeBHHE oTaomenns. [Jlo-
YeTBepPTHYHAR MOBEPXHOCTH NPHKPHITA NMJAUOM NAeACTOUEHO-TON0UEHOBBIX
OT/NOMEeHNHIT, MaKCHMaAbHAA MOUIHOCTh KOTOPHIX npesuiwaer 160 m (B no-
rpeGesHEX 10JHHAX WIH NOHIAEHHAX nojdeTBepTHYHOR noBepxuocry). Haun-
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GoJibIlai MOUHOCTE FONOUCHOBHIX OT/OHennll, B OCHOBHOM 30/0BHIX, NpH-
ypouena k koce Kypurio Hapus u gocrnraer conime 100 m (Tyaeanc, 1973),

Bonpocamn HeOTEKTOMHYECKHX ABHACHH 10r0-BOCTOMHOTO noGepens
Bantuku crajin unTepecoBaThbes CPAaBHHTENLHO HEAABHO, NpHMepHO 25 Jjer
Hasaa. B 1955 r. Guaa onyGankoBana cTaThs asropa (Gudelis, 1955), 8
KOTOpOil BHepBHe OXaPAKTEPHIOBAHE HEOTCKTOHHYECKHE ABHMKCHHA JHTOR-
ckoro nofepexna BaaTHEH 3a nosaxe-nocaeneAHHKOBHI nmepHod. Martepua-
JA0M JANA AHAJMH3A TMO3AHENOCACACJHHKOBBIX ABIGKEHHI semHOll KopW no-
CAYRUAN AaHHBle H3ydeHuA ApesneleperoBnx ofpazosawnit Baartuiickoro
MOpSH, a TaKkKe CPABHEHHE HMEBUIHXCA B TO BpeMs MaTepHaJOB N0 NOBTOP-
HEIM HuBeaHpoBKaMm. HeoTekronnueckne awuxenns noGepexuit [TpuGanth-
KH, B TOM YHCJC H 3[1eCh PACCMATPHBAEMON TeppHTOpHH, GHIJAM 3aTeM He-
O/IHOKpPATHO paccMOTpeHnl B ueaom page pator (Uyaeanc, 1957, 1960, 1961,
1964, 1973a, 6, 1975; Gudelis, 1955, 1960, 1961a, 19616, 1978 u ap.). B
1959 r. aBTopoM GblAa BUEpBHEE COCTABAGHA KAPTa HEOTEKTOHMHMECKNX /BH-
sennii Hpubanrukn (Gudelis, 1960), koropas satem Owia HenonabszoBaHa
NpH COCTABACHHN KapTh HoBeHmnX jasuxenuii CCCP, uagannoi B 1960 r.
Cospemennsle apuxenna nobepexss 10B Baarukn pacemaTpHBatHCh LEaRIM
pagom wuccaejpoparened (Burruur, Burkue, Monens, Iymenne, I'yaennc u
Jlnecne, SkyGosckuit, IToGenonocues u ap.). Ipn stom wenosb3osaiics
MapeorpapHyecKHe H HHBEJAHPOBOUHLIEC NLaHHBIE,

1. Hosefiwme ABMKEHMS 3EMHOA KOpbI

OcHoBofl aaA BOCCTAHOBJACHHA Nl XaPAKTEPHCTHKH HOBeRIINX JABHMCHHIL
NOCAYHKHIAH Pe3ynbTaThl HIYUEHUA CTPOEHHA N najeoreorpaduu HeTBepTH-
HEIX OTJAOMKEHHH, PA3BATHA peMHBX JoanH 1 3aauBa Kypuno mapec, a Takxe
ApesHefeperosuix obpasopauuil npeikunx posoemos Baarniickoro mopa. Co-
BpEMEHHBIE JBHAEHHA 3eMHOA KOPH OXaPaKTEPH30BAHE HA OCHOBEE HMeID-
WHXCA MapeorpadiyecKHX A@HHBIX H Pe3Y/bTATOB BHCOKOTOMHHX NMOBTOp-
HBIX HHBEJHPOBaHHA,

O TEKTOHHMECKHX [ABHMKCHHAX, HMEBLIHX MECTO B TEHCHHC YCTBEPTHH-
HOr¢ nepuoia A0 MOMeHTa JAerpajauiil nocaeancro (sanaafickoro) jaegunu-
KOBOrO MOKPOBA, HMEIOTCA NMOKA TONLKO OTPHIBOYHBE M CPABHHTENBHO Orpa-
HHYEHHBE jlaHHBle. JICHO OJHO, 4TO Ha NPOTAMEHHH BCEro YeTBEPTHYHOIO
nepuoga noGepesine OB BaaTHKH HCNKTAN0 CYMMapHOC OTHOCHTEALHOR
onyckaune semuofi kopsl. CraTnyeckan aMnAHTYAa 3THX ONYCKaHMA oueHu-
saerca 1o 150 m (Gudelis, 1960). HanGoabuie Be/HUHHE TeKTOHHYECKOTO
ONYCKaHHA MPHYPOuEHH K cOBpeMeHHON TeppHTophn 3aansa Kypuno mapec.

Humelored gaHnble, uto B noagHem nJiefictonene na CamGHilCKoM noJy-
OCTPOBE, 4, BO3MOIKHO, YTO H B Mpeleqax sonu HAMyHaccknx pasnoMoB npo-
HCXOAHAR cOpocoBo-GAOKOBHE JABHMEHHA 3eMHOA KOpH, aMOJAHTYAOH 10
20—30 m (Tymgenme, 1973). IMpuynHa aKTHBH3AUHH TeKTOHHYECKHX Hapy-
Wwendi mMorga OHTL CBA3AHA C NpoleccAMH JeJHHKOBOM pa3rpyskH.

Dosiee 1ocTORCPHEIMH ABAAIOTCH Pe3yNbTATH OUEHKH HEOTEKTOHHMECKO
AKTHBHOCTH nobepens 34 NOIAHENOCACASAHNKOBOE BPEMS, MOJYYCHHBIE Ha
OCHOBE H3YYEHHA JPeBHHX OeperoBuix AHHHA Ganrniickoro mopa W passuTHA
PEYHO-A0AHHHOM CeTH.

[locne orcrynaenns Kpas JeAHHKOBOro nokposa c T. H. Cesepo-JlnToB-
CKHX KOHGUHMX MOpeH Ha nobepeikbe Havanock GHETPOE rAALHOH30CTATH-
YecKoe MOJAHATHE, BHI3BAHHOE JICJAHHKOBOH pasrpyskoil. 3To noguaTHe Hava-
Jaoch npumepso 13 000 ser wasajn H NpPoOJOKANOCH, C MOCTENEHHO 3aTyXalo-
wieif CKOpOCThIO, 0 Hayada nocienefHnkosnd. C GopeadbHoro (aHiuHIOBO-
ro) spemed Ha ¢one rAAUHOHIOCTATHUCCKHX ABHMEHHA Bce Goaee oTueT-
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JIHBO HATHHAWT NPOABAATLCA AHdupepenunpopaniibe cofCcTBEHHD-TEKTOHHY -
CKHE JIBHMCHHA, NPHYpOMCHHEE K ONpeAefelHBIM TeKTOUHHYECKHM CTpPYK-
TYpau.

Cyas no rpajueHTam yKJOHA 0 COBPEMEHHOMY THICOMETPHUECKOMY 110-
aomenmio Geperosoit anunn Bg 1l (noaawenpuacosoro Baartufickoro aennu-
KOBOTD O3€pa), cyMMapHoe TEKTOMHHYeCKOE noauaTHe nobepesmknn JIHTEH B
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Pue. 1. Texromnueckne apisennn n rosouene (Cyaemie, 1973):

I — ofascrn  npeofiaapaouiero  nogusTas, 2-— 10 Ko, onyoranns. 3 -— raylEmuse ToKToRmMe-
CRME PAIADME EPACTAAANMOCKOND diyHaGMenTL, 4 — OofAscon cORpeMeIMX amiwmomi  no
K. Pamaspay (1967)

okpecthocTax r. [lananra cocrasaser okono 10 m, Yuutwisas sospact 06-
pasopauna 370l OeperoBoil JAHHHI, CPEAHAS CKOPOCThL NOAHATHA AaHHOTO
yuactka nobepesnbs Ha nporsaxennn nocaeinux 10000 ser cocranaana npu-
MepHo 1 M B TeicAYeaetHe man | mm/rof. Kak e yBMAHM gajabuie, 310
XOpOLUO COOTBETCTBYET CKOPOCTI COBPEMCHHBIX ApHMeHH{ 3emHOll Kopw Ha
JAajlHOM YYacTHe.

Beperosas JHHHA MaKCHMYMa JHTOPHHOBON TPaHCTPECCHH HAXOAMTCS
B okpectrocTax r. [lasanra ma afc. B. okono 5 M. Ofe GeperoBwle JHHUE
BJ10, a TakKe u anropunosan Geperosas AHHHA HAKJIOHCHB! ¢ ceBepa Ha
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ior. Paanuguble rpaaienTs YKAOHOB Geperosbx Auunil rosopar of Heoan-
HAKOBOM Temne (CKOPOCTH) MOAHATHA 3eMHON KOPHW Ha I0OJKHOM H CeBEpPHOM
yyactkax noGepexss. HanGoawlummp rpajHeHTaMH YKJIOHA OTMe4aloTcs
Geperosue annny Bgl w Bgll. Tlpumepno wa wwpore Pycwe—Hnna see
apesnebeperopsie JHHHH NPeXHHX Bofoemon pasputea Bantuiickoro mops
HaxonaTca cefiyac HHIKE YPOBHA MOpA.
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Pue, 2. BHpeska 03 KapThl cOBPeMeHAWX ABRHACHEN 3eMHOl Ko-

pa Espons,
OfaseTi cOnpaMEmnEY  AOToSNTEALNY AnERemill: | — G—I sufron, 7 —
—2, 3 —2-0, oTpunateasnuy ampmenaf; 4 —0=2, h—3—1

Eonee samernnx fedopmaitnii B npocTHpanuy aApesreleperosulx JHHHI
Ha onuchBaemom nobepesbe He OOHAPYHEHO, MTO FOBOPHT 00 OTCYTCTBHH
KaKux-aHb0 paspuiBHbIX-010KOBLX ABHAEeHN Ha NPOTAXKEHHH OT NO3AHETD
ApHACA N0 CeTOAHAIIHHI AeHb,

Yro xkacaerca xapakrepa Apisennii seMuofi Kopw 3a nosasenocaenei-
HHUKOBHIT nepuoj, 1o o600IAan MOKHO CKa3aTh caeayiomes. Makcumansnas
AMMJIHTYAA CYMMapHOro NOAHATHA ciaelyer ouenuBath okoao 10 M, npu ee
MOCTENEHHOM CHHMKEHHH ¢ CeBepa Ha ior. JTo CBHACTE/ABCTBYET © HeoqHHa-
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KOBOH CKOPOCTH MOAHATHA. MECTHHX TEKTOHHYECKHX Hapyllennii He o6Ha-
pymeno. Paiion sanusa Kypwio Mapec 3a 370 BpeMs npoaBafd TeHASHIMIO
K OTHOCHTEALHOMY ONYCKaHWID, KOTopoe A0 npHcyme eMy, no kpafiuedi
Mepe, ¢ Hawana naeficrouena. CKOpOCTh HOBENUNX ABHMEHH 3eMHOT KOphI
HEYKJIOHHO YyMmeHblnanack, HaunGonee GHcTphle ABmmenHs NMPOHCXOAMAH B
noziHeNeHHKOBOM nepuone (¢ Geaaunra no nosammii Apuac).

2. Cospemennble NIBHKEHHA 3EMHOR KOPBI

B 3tOM pasfiene Mbl NONLITaEMCA OXAPAKTEPHIOBATH COBPEeMEHHBIE ARK-
MEHHA 3eMHON KOPH Ha TeppHTOpHH noGepexwss OB Bantukn, uexons ua
MaTEPHAN0B HOBERUIHX MapeorpapMuecKnx W reofesHyecknx HccaeloBaHHil,
Henawoune Gonee noApoGHO OIHAKOMHTECA C H3VYCHHEM 3TOF0 BONpoca

MOTYT HAfTH COOTBETCTBYIOWME fdadibie B onyGAMKOBAHHHX HCTOYHHKAX
(T'vaeanc, 1973).

0. fixyGoscknit (1973) ony6aukoBan famusle MO aMaanay ypoBHeMep-
HEIX HaGmwoaexu#t 36 nynxkros Baartwiickoro mopa ¢ 1886 no 1970 r. Mum
pazpaloTanibil METOA NMO3BOAWA HCKIIOUHTL BAHAHHE FHAPOMETEOPOIOTH-
YecKHX (aKTOPOB Ha nojydyaeMmue pe3yawTaTh Hamepennit, MM Gmna co-
cTaBjleHa Kapra (puc. 3) coBpeMmeHHBX H306a3 ABHMKeHH{l 3eMHON Kophl
ana banruiickoro Mopsa. flanuas kapra u3o6az no mapeorpadHueckum nau-
HEM XOpOWO corjacyerca ¢ W3ofasaMH Ha cyule, NPOBelCHHBIMH Ha OCHO-
Be MOBTOPHMYX, BEICOKOTOYHBIX HuBeanpoeauuil. Ha nporsmennn 85 ner
N8 HeKOTOPHIX NYHKTOB mofepexmb® DBaiATHKH noayueHH UM cAeayiouiHe
undpu: Juenan — (—0,6+=03 mm/ron), Kaaitnena — (—0,8+0,3 mmfron),
Banruitck — (—1,2+£0,3 mm/ron). [das pw6. nocenka [Manecumemc 3a ne-
puop 1888—I1970 rr. cpegHerogoBoe ABHMKEeHHe 3eMHOl KOPH COCTaBAAET
—0,3 Mwm.

C. B. lNofienonocues (1973) npupoaut uHTepecHble AaHHLe M0 BEPTH-
KaabHEM ABi#ennaM Geperop aanusa Kypuno mapec. Hue npusoans nan-
HBIE MO JBHAEHUAM 3eMHO/ Kopel B paiione 3aausa Kypuwo mapec (taba. 1).

Taknm olpasom, 3a paccmatpuBaeMulil nepuoa B pafione sanusa Kyp-
mio mMapec npeobaanann e HKOM HHCXOASLIHE IBHIKEHHA 3eMHoll Kopwl
1—2 mwm/ron, 3a uckmouennem p. Otkpuitoe (omuwil Geper saausa), rie
HaMmeyaetes chaboe mectuoe nogaustHe. o suenno C, B, [Noferonocuena,
ckopocTH aswaenns B noc, JIpasepna w8 Hujte sassiment wa-aa co6ersen-
HEX Asienndi penepos. [To muennio ykasannoro asTopa, B ceBepHoil wacTn
34/INBA OTMeyaloTes KoaeGanna BePTHRAaALHEX ABMKenufi. B jomuofl vacTw
obHApPYKHBAIOTCA MYAbCAUHR 10 4 oM ¢ nepuoiom B 6—10 ner. B cpeaneii

Tabanmwa 1
Megm CropocTn ]

Tlymer unﬁmﬂn::m‘r o ;g.;::.te:ut'rmm
CrupenTe 1902—24 —1,20 0,20
Yocransapue 190232 =110 0,20
Hpapepna 18902—32 —2.80 0,28
Bante 1925=—T0 —1,10 0,20
IDoaxpanTte 1902—70 —1.40 0.20
Hnaa 1925—38 —4.90 0,40
Hina 194570 —3.20 0,30
Pubauni (Pacore)  1902—39 —1,90 0,30
3aboaoTe 190240 =120 0,30
Marpocoro 1902—34 — 1,60 0.20
OTEpuTOL 1932—68 —040 020

83



HACTH 3aiuBa BEPTHKAJBHBC ABHMKEHHA paBHoMepHuie. Cheayer noauepg.
HYTb, 4TO KOPOTKHE PAALI H AJHTEAbHLIC NEPHOAB B HAGMIOACHHAX, 3 TaKie
OTCYTCTBHE HaleHHON NPOBEPKH YCTONYHBOCTH PENEpOB CHHAANT Kauectno
noayuennstx pesyasratoB. launste Ilobenonocuera rosopar o konebatens-
HOM Xapaktepe BEepPTHKaAbHBIX ABmcuuil, [lpuanna atux koselaTenbubix
CPABHHTEJLHO KPATKONCPHOANYCCKHX ABHMeHIl, ecllH OHH, HA CaMOM fene,

Pie. 3. Kapra sepTuRaabibex amoenndt semmoll kopu (1339—1970) no HryGonckoMy, 1973.

A — yposneMmephsie pocrd, O — cXopocmn  BOPTHEAAMEY  Anisenmd
aesHoh setfrop,
IO YPOREMEPITMM HACAWARNTEM (0 CROGKAX ASHM CROPOCTH, BOAYWEmIME rﬂpﬁ.d&muﬂ:}:ﬂ"mm::

| L I DOPTHRAALEME ANIMOERR Do YponoMe CpTH e
PHEM  AJHIWM, §e— Eiobassd n KAAGE
Ny PEIFALTATEM IPONTOPIERE FEOMETPIYECRAR AR POROR o "

HMC/IH MEeCTO Ha ONHCHIBAEMOI TEPPHTOPHH, KPOCTCH, NMOBHANMOMY, B npo-
neccax faeopMmaiui cjaoeB 0CaAOYHOIO MOKPOBA, BH3BAHHBX Nepepacnpe-

AeJeHHeM HHI‘I]’JHH{EHHﬁ B HeM H NMpOABTAIOWHXCH B BHIe <BOJHODBEIX® KO-
aeGannil semuoll NOBEPXHOCTH.

YUHTHBAA CKa3aHHOE W NPHBJAEKAA /A CPABHEHHS AaHHbBle APYIHX aB-
TOPOB, MOMHO NPHATH K OGWEMY 3aKAI0MCHHIO, YTO Ha MPOTAXMEHHH Nocae/l-
Hnx 80—B85 ser peck yyacTok noGepemba ot r. Jlwenas o r. BaaThiicka,
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praouad 3aanss Kypuio mapec 1 BHCAHHCKHE, HCNBITHBAN HE3HAUHTEBHOR
onycKaHHE 3eMHOi KOpH Beawunnow or —0,6+0,3 mm/ron no —1,2+
+0,3 mM/rof. CKOpocTh ONYCKAHHA YBETHYHBACTCA ¢ CeBepa Ha jor W jo-
cTHraeT MaKCHMAanbHOrO 3HaveHHs B cepepHofl wactn Bucanuckoro sanmnsa.
M ceiiuac cepepHHil yvacTok noGepeibd ONYCKAETCA MeANEHHee HMHOrO.

M3-33a KOPOTKOr0 NEpPHOAA HHCTPYMCHTAARHHX Habofenuit noka Tpya-
HO CKA3aTh, YeM BH3Bano HabmojaeMoe HHHe MelLleHHOE nMorpysenHe fe-
peros OB Baartukn. Hesicno moka TakiKe, Kakyio poib B STOM HrpaeT ns-
wenenne ypoeus Baatukn (Muposoro okeawa), a TakiKe NOTPELIHOCTH Me-
rojaa npu o6paboTke aanumX. Tak wan niaye 0AHO ACHO, MTO BEPTHKANLHEIE
ARMEEHHA 3CMHON KOpPH Ha ONHCHBAcMOM noGeperbe ABIAIOTCA MefjeH-
paMn u caaboanddepenitnpopaHibiMi ABIGKEHUAMI, 1 OHH NO3TOMY Npak-
THUCCKH HE CKAZWBAIOTCA HA JHHAMHKE COBpeMeHHBIX GeperoBeIX NpOIECccos.
[Moka HeT HHKAaKON YBePeHHOCTH B TOM, UTO COBPEMEHHAS «3MOXa» MEeAJfeH-
HOrO TOTPYXEHHA paccMaTpHBaeMoro nolieperbs © TEYCHHEM BpeMeHH He
Gy/leT 3aMeHeHa NEPHOAOM HE3HAYNTENLHOTO MOAHATHA. 3TO NpasAononos-
HO, TAK K4k onucHBaeMoe nofepeimbe HAXOIHTCA B NOJOCE MPOXOXACHHA
Hynesofl H3o6assl NOCACACAHHKOBEIX ABHMEHHIT 3eMHON KOPLL.
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NEOTECTONIC AND RECENT CRUSTAL MOUVEMENTS
ON THE SOUTH — EASTERN COAST OF THE BALTIC SEA

V. GUDELIS

ABSTRACT

The territory under consideration occupies the Baltic coast of Lit-
huania and the Kaliningrad District (formerly Eastern Prussia) and
geologically belong {o the so-called Baltic sineclyse. The crystalline bed-
rock lies here at the depth of 1700—2000 m and is covered by a great thic-
jness of sedimentary strata. During the Quaternary the region expierenced
complicated up-and downwarping under the impact of glacial loading
and unloading. Total range of vertical crustal displacements in this area
reaches to 200—250 m. The subsidence was predominating. The late —
and post-glacial crustal mouvements fixed by deformations of ancient
shorelines of the Baltic Ice Lake (BIL) and the Litorina Sea have shown
that the max. range of the late — and post-glacial crustal elevation on
the Lithuanian coast exceeds 10 m and the shorelines are filted southwards.

During the lateglacial time the glacioisostate mouvements controlled
the uplift, whereas in the post-glacial time, the role of epeirogenetic
rouvements is clear detectable.

Recent vertical displacement of the sea shoreline according to the
rauge measurments (mareographical) data of the last Bﬂ—lﬁﬂ years
in the coastal zone discussed is within the limits of 0,5—2.0 mm/year.
Gradient of recent land subsidence is grownig up from north to south.
Meanwhile it is impossible to estimate the real efiect of eustatic sea-
level rise and to determine the actual velocity of crustal mouvements.

BALTICA ‘ Vol 7 ‘ Pag. 187—194 Vilnins, 1982

OCHOBBI BEPETO3AULHTHI KAJIHHUHTPAJLCKOTO NMOBEPEXKbBSA
BAJITHKH

B. J. EONIABPEB, E. K. TPEYHINEB, 0. JI. PRIEAK, B, T'. PEIEKA,
A C. WYIBrHH, Kammunnrpan—Coun

Kaawuuurpaickoe noSepembe Baatuiickoro mopa, Gaarogaps HCKTO-
qHTeJNLHO GJArONPHATHLIM NPHPOLHO-KAHMATHYCCKHM YCAOBHAM H YIOGHBIM
TPAHCMOPTHEIM CBA3AM, fBAACTCH ueHHeilwell TeppuTopHell AA8 KypopTHO-
caHaTopHOro oceoeHHA. B macrosulee npeMs adecs yiKe yHKUHOHHpYIOT ba-
36l OTAKXA W JgegyeSHEle yupemAeHHA HA 45-KUJoMeTpoBOM YdacTKe nobe-
pexiba oT n. Ouanno — na sanage no n. Jlecwot (Kypuwckas roca) —Ha
BOCTOKE,

OnHako pasMelleHH OHH HePABHOMEPHO, GA3HPYACH B OCHOBHOM B MpPH-
MOPCKHX ropofax. B Gaumafiueil nepcnekTHBe HaMedaeTcd HHTEHCHBHOE
CAHATOPHO-KYPOPTHOE CTPOHTEABCTBO Ha Beell 5TOf TEPPHTOPHH, a TaKme
Ha CMEXHHX HOBHIX yyacTHax nobepexna.

Ocpoennte Geperonoil 30HH OCNOXKHACTCA Pa3BHTHeM abpPaIHOHHEIX M
OMOJIZHEBHX NMPONECCOB, OXBATHEAMKX okono 7D kM Gepera, B TOM yuene
it Kypuickyio Kocy, ABARIOMIYIOCH YHAKaAbHBIM TocypapcTBeHHBIM 3aKaann-
koM. Murencusnomy paapywennio Geperop cnocoGeTByer NJAaHOBOE MOJO-
wenne CamGHiicKoro noJAYocTpoBa, ero reoaoro-reMopdonoruieckoe crpoe-
HHE M PHAPOMETeOpPONOrHMECKHl pexuM mnpuaerawolleii akBaTOpHH MOpA
(pue. 1).

Ho HecMOTpsi Ha HAGHTHYHOCTL NPHPOAHBIX YCAOBRIT, Mex1y cocTos-
HHem GeperoBofl 30HW 3anaiHoro M ceseproro nobepemss CamOuiickoro
NOJYOCTPOBA HMEIOTCH CYIIECTBEHHBIE PasTHuHA,

Ha sanaanom noGepemse, Gaarogaps cOpocy B MOpe BCKPHIUHBIX MO-
PO/l M3 KaphepoB AHTapHoro komGunarta ¢ 1922 no 1978 rr. B obbeme Jo
60 man. m® rpynta, B Hacrosulee BpeMA npeobnajaer aKKYMYJNATHBHBIA THO
Gepera ¢ pasBHTHIMH NAAXKaMK (32 HCKJAWYEHHEM JOKAALHBIX YYaCTKOB fe-
pera, MPHMLHKAOUIHE K MBECaM, PAacmoNoMeHHBIM [OMHee M. Slurapuoro, u
pech yuacroxk noGepemns cesepuee M. Baxamuno). Ha ceseprom e noGe-
pexne H3-3a 60JALIMON PAIHHIEL MEXAY CYUIECTBYIOULEH MOUHOCTBIO BAOJb-
Geperosoro notoka manocos nopaaka 200—250 Teic. M7 B roj, HanpasJen-
HOTO ¢ 3anaja Ha BOCTOK, M €ro eMKOCTBIO, cocTapisiomtell no HawmMm pac-
qeTaMm B cpeanem okoqao 350—450 twe. m® B rog, ofpasosanca orpoMHBI
AedHUNT NecyaHoro MaTepHana Ha nojBojiHoM Geperoeom ckaoue. Ero pe-
JHYKHA B npefenax scero ydactka or M. Tapan ao n, Mopckoro na Kypu-
CKOIf KOCe COCTaBJfieT M0 pPesyabTaTaMm HaWEX HCCJAeA0BaHHA  OKOJO
37,7 man. »® Hsmewownii mecto Goabmoil paspeis MexAy MOMHOCTBIO H
EMKOCTBIO BAOALGEpEroBoro notoka nanocos (nopsaxa 40—50%) ssnserca
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npHYHHOfll HHTEHCHBHOTO pasMmulBa nasKedl # Geperos H TeM caMbIM chnocof.
CTBYET PA3BHTHIO 3/1€Ch TAKHE H onoasueil.

YrasauHei xapaxkrTep SBOJOUHH GeperoBofi 30HW He HCKMOUYHTENbHoe
fABJICHHE, 2 3AKOHOMEpPHBIl pe3y/abTaT B3aHMOAEHCTBHA NPHPOAHBIX Npouec.
COB Ha JAaHHOM eCTeCTBCHHO-HCTOPHMECKOM 3Tale. B cBasn ¢ 3THM OCBOQ-
HHE paccMaTpHBaeMmoro nofiepesbs Ha NPOTAMEHHH NOCNEAHHX €Ta Jer
TECHO CBA33aHO C OAHOBPEMEHHBEIM NpopeienHeM GeperosaulHTHEIX MEponpHa-
it (Abromeit u. a., 1900; Hansen, 1938; Pelersen, 1961). ¥ike saunnas
C KOHIEa Npounoro poka, ajfech CTPOMAHCh NpolodbHble H NOMNCpedHble be-
PerozallliTHHE COOPYHEHHA PAITHUYHON KOHCTPYKUHH (nNOANOpPHEIE CTeHH,
weaezobetoHnble onosackn W Gyus). OaHako cYULECTBEHHOrO VAYHINEHHS
cocTosiing nofepesnft OHM BH3BATh He MOIIH, NOCKOJLKY HE YCTPaHAJN
OCHOBHHIX NPHYHH PasMblBa H Oorpomioro gedHiHTa necka Ha NOABOJAHOM
Geperopom ckaoue, TIpumenseMee 10 CHX MOp MeToAw Gepero3alluTil B
CHJAAX JHIIL BpeMeHHD HAa OTAENbHEX YYacTKax nobepexba NPHOCTAHOBHTh
WAH 3aMelIHTh pasMuB Geperosoro oTkoca. [pn sToM OHM, Kak mpaBHao,
BH3BBAKOT HiiTcHthI}IHHaLLHH} Nnpoueccos HEPHEIIH Ha nNpHaeralomifix HH3IO0-
BHIX yyacTKax Gepera. B yenosusax ocrporo aedHunTa HAHOCOR HA NOABOJ-
HOM feperoBoM CKJOHe H BO BAoisOeperoBoM HX notoke Hanbonee sdier-
THEHHM METOAOM KAPAHHAJLHOTO YAYHUIEHHA COCTOAHHA BCEro paccMartpi-
BaeMoro nobepembs B 1EJAOM ABAAETCH, ¢ OAHON CTOPOHLI, MOBHILICHHE CY-
tecTBYIOlLell MOUHOCTH BAOALGEPEroBoro NoToKa HAHOCOR 3a cuet nepeGpo-
CKH CiDjla mecdaHbiX TPYHTOB, oTpaGOTaHHMX B Kapsepax SHTApHOro KoM-
Gunata, ¢ APYroil — cHHMXeHHe ero éMKOCTH 3a CUET HCKYCCTReHHON Tpanc-
dopMalHl BOJAHOBOM SHEPrHH C MOMOIIBIO THAPOTEXHHYECKOrD COOpYHeHHdA
THNA MOABOAHOrO BOJSHOJAOMAa pacnaactanxoro npodmas. [Mperennt covera-
HHA ITHX ABYX METOJADB ONpeleifioTes CYMECTBYIOMHMH MaTePHANBHEME 1
TeXHHYECKHMH BO3MOMKHOCTAMH HX HCNOJAB30OBAHHA.

TMoauwiit wan yacTHYHEA nepeGpoc BCKPHIUHBIX NPEeHMYIIECTBEHHO Me-
cYaHHIX OTJOMEHH{I H3 KapbepoB AHTAPHOTO KoMOMHATA Ha CceBepHOE MO-
feperbe, NOMHMO BHIMOJHEHHA CBOHX OeperosauluTHHIX byukunit, Oyner
CNocoBCTBOBATL YMEHBIIEHHI0O 3aHOCHMOCTH noixoaHoro kanana Baarwil-
ckoro H KannHHHrpaackoro nopros.

Peannsauns yKazaHHOro NpeLioienis BHABpaeT neolX0AHMOCTh BH-
Gopa nanGonee UEAECOOBGPAIHOID MECTA H ONPECTRHHUA ONTHMANLHONO 06
ema c6poca nyaenst. C 7ot neasio Uepnomopexny otneaenney HHHHC
Ha ochose MaTepnaios Araantuueckoro orieaennn MO AH CCCP n Kann-
HHHIPAACKOrO rOCYHHBEpPCHTeTa OITH BHMOJHEHH CHENHAAbHBIE HCCACL0-
BAHHA [NA ONpefenenin BEANUHHE AcHIHTA HAHOCOB HA NOABOAHOM Gepe-
roBOM CKJAOHe ceBepHoro nofepexss CamGuiickoro nosyocrposa. C 9rolt
nensio no meroanke Uepnomopexoro oraenenns LIHHHUC 6uao nposeneno
COMOCTABJCHHE ECTECTHEHHBIX nonepednsly npoduaei GeperoBoro OTKOCA €
pacueTHHIMH APOGHAAMH AHHAMHYECKOTO DABHOBECHA MO OTHOWIEHHIO K
epelrHeii Bo/HE B WITOpPME, HMeolHy Mecto | pas B 25 ner, 0 K sthderTHE-
HOMY JHaMeTpy nasmKeoOpaayiouinx waxocos, paspomy 0,15 mu. PeayasTa-
TH CPaBHHTEALHOTO aHajnaa NOKA3a/H, 4TO MAKCHMATLHBI AedHILIT HAHO-
COB Ha MOABOAHOM GeperoBoM CKJAOHE HMEET MeCcTO Ha ydacTke [Tpumopbe—
Orpaanoe, rie Ha NPOTAMEHHH 5 KM OH B CpeiHeM COCT3BJAET OKO/O
1,6 man M® ma | mor. km Gepera, W Ha yyacTkax nolepexbs, Henocpen-
CTEEHHO npuMBKalomux k mbicam Kymaaswomy n [eaprefickouy. 3nech
yaenbHB AeHUHT HAHOCOB HA NMOABOLHOM feperoBoM crIOHE npcnuu:ac‘_r
smectamu 3000 m* ma n. M. Geperosoit monocu. B paiione Ceeraoropckoil
6yXTH ero meauuuna cHikaercs go 600 m® wa n. m. Gepera. Ymenswenne
ﬂEqJIII.LHTa HAHOCOR Ha NMOJBOAHOM ﬁEPCI‘GBUM CEJAOHE NpochiekiBacTcd Tak-
#we W no Mepe npubmuxkenns ¥ Kypuckofi koce. Ha oraensneix yuacTkax
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¢ BOCTOYHON NoABeTpeHHoi cToponw muca [eapaeiickoro va rayGuuax Ao
4,5 M oTMeyaercs yame H3OBTOK HAHOCOB, 4 B UEJOM Ha NONEpedHOM Npo-
(puac HyJeBoil GajaHe necyaHoro Marepuana. B paiione e n. Huza na scem
nonepedHos npodisac NojABOAKOro GeperoBoro CKJAOHA HMEET MECTO H3DHTOK
panocor (10 250 m3n. M), CKOHUCHTPHPOBANHLI B NOABOAHBIX TNecHANBX
pasiax, UTO TOBOPHT O NOJHOR cumene alpasHOMNLIY NIPOUECCOB AKKYMYJIATHE-

Pue. 1. Otsopnan exesma nobGepextn Cambuiickoro noayoctpopa.

1 —Geper ¢ AKTHMHBH KampoM. 2 — Geper © orsepums xanoM, 1 — gonycd ofpoca Decianod EyALOL 3

Eaptpon  Himameoro sosiusata, 4 = PHEKOMOHAYOMED IIVALBOBOL ASW fﬁpcl:g NYALTI §T8 CEnBpops Pt .

pexie (c oTeopoM A JanaANCe), 5 — cTapMil OTpAGOTAMMMIL Kapiep ANTapiorn KOMOMHATA. 6 — AnfbeTEyE-

IR Kapop AntapHoro KoMGHaTa. 7 — crapisit KOnyc cOpOCa UYAMIM B pafode Hwrapworo-Cumanmes, 8 —

HOmMR godye ©OpOCA OVARIM W3 ARRCTBYNAnOTO Kapuepa  ANTapHoro sosluwara B padone [ToRpowckord,
9 = npEpAIrAEMDE MPCTO COPOCA TOCHAHOR DYVALNM HA cenepron modepasue,

nesy, Habutor nanocos na noasoanom GeperosoM ckaore (Ao 225 m® wa
fl. M.) MPOCACHHBACTCH M HA YYACTKE MOJABETPEHHOIO BXOAAUIEro yraa y
BOCTOYHOTrO MOAa nopra [Tuonepckuil, rie B NepHoj PasBUTHA WTOPMOEOIO
BOJMHEHHA CEBEPO-BOCTOMHBIX M BOCTOMHBIX PYMOOB NMPOHCXOAHT AKKYMVAS-
LHA MecHasore Marepuana.

Oanolt w3 ocobennoctell reoMopoOrHYCCKOro CTPOCHHS NOABOIANOIO
GeperoBoro ckAOHa ceBepHoro nobepexbn CamBuiickoro n-sa, cesaaWnoi c
€r0 FeHesHCOoM, ABJANTCH NOBLIUEHHBE YKAOHB Ha rayOunax cemwe 4,0 M.
210 o6ycaaBAMBACT TO, YMTO OCHOBHOH Ae(MIMT HAHOCOB NPHXOAHTCA Ha
YYACTHH NpPO@HAA, Jekallie MOpPHCTee yKazanuoll Haobatw, Ha orjeisHux
npoduaay paccMaTpHBaesMoro yyactia nobepesibia AedHUNT Halocos Ha ray-
Brxax mopHeree 4,5 m jocturaer 98% ofutero aedHunTa HAHOCOB Ha NOJL-
BoAHOM GeperopoM CKJAOHE, a B cpefHeM cocTapaser okonao 90%.

Ha yuyactke Ceernoropckoit Oyxrol foas AedHUHTA HAHOCOB, NPHXOAA-
mascH Ha rayGuun Gosee 4,5 M, yMeHblaercs o 72—78%.

CpenHaa MHOTOJICTHSA CMKEOCTh pPe3y/bTHPYIOWEro BAOJLOeperosoro
noroka Hadnocon sdupexTHBHEM auamerpom 0,15 MM, HanpasaeHHoro ¢ 3a-
naja Ha BOCTOK, MOMTH Ha BCeM NpoTsmenun ceseproro noGepembs Cam-
Guiickoro n-ga Koaebaercs B npeaenax 300—500 Teie. M® B roa.

Hegnoyenne cocTapAfloT NOABETPEHHHE VYACTKH, HENOCPEACTBEHHO
ceaylomue 3a Mbicom Tapad H MBICOM, pacnofOMeHHHM CeBepo-3anajHee
n. $uanto, a takmxe ydactoxk Ceersoropckoii 6yxrel. 34ech eMKOCTh 3TOrO
NOTOKa yMeHbllaerca cOOTBETCTBeHHO Ao [170—200 w 200—300 tete. M® B
rofd. OAHAKO 3TH YYACTKH OrpaHHYeHn No npoTsaeHdo n ceoboano obxo-
Asted BAoAbGEperoBLIMH IITOPMOBLIMH TeYEHHAMH, YTO OLJIO0 NOATBepHIe-
Ho uecaeposanuami KI'Y ¢ nOMAHeCUeATHHMH MEUeHBHMH MecKaMi Ha y4a-
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cTKe OT pailona npeanojaraeMmoro mecra cpoca necyaHoll nyasnl CeBepg-
sanapnee Ouanno Ao CBETJOrOpcKa, 4TO NO3BOAAET 3aKAIOUHTL, HTO ey-
KOCTb MOTOKA CHHMACTCA HAa MEHLUIYIO BEJIHYHHY, MEM 3TO NOJAYYACTCA pac.
YeTaMH,

Baoaesbeperosoe nepeMelienie necyanblx HaHOCOB HA CEBEPHOM noGe-
pesne Cambuiickoro n-sa Hapywaercs B pailone [Tnonepexoro nopra u ua
yuacTKe noGepexnsd, HenocpeicTBenio npumbkaomen K M. [sapaefickouy,
[Ipn obxone norokom nanocos nopra [lnonepckoro uacTh NOTOKA yaasau-
BACTCA NOAXOAHEM CYAOXOAHBIM KaHaJOM H EHBHT{}]}HEﬁ nopra, a ocTam-
IMARCH YaCTh pacceHBaeTcs ¢ BOCTOMHON CTOPOHEI NOPTa BAJAOTH 0 MEICa
I'Bapaeiickoro. Eue Goabiiee paccenBanie BA0JbOEPEroBoro noToka necya-
HHX HAHOCOB NPOHCXOAHT NMpH OrHGAHHH HM MBCa I'sapaeiickoro. Beep
pacCeHBAHNA 3AHHMACT, BCPOATHO, BCIO MAOWLAAL JHA OT MBICA H OO0 Hﬂp-
Hesoft wactn Kypuwiekoil kocsl. B mtore peck ydacrok Oepera € BOCTOUHOI
M0/IBETPEHHONl CTOPOHB OT MBICA OKasuBacTci B JRMHUHTHBIX YCAOBHAX,
3a HCKJAIOUEHHeM yuacTka ot yerbsi p. 3aGasuw go n. [lpnfGoil, Haxoasuero-
ci B TEHH MBICA OT BOJH H TeHeHHH 3anajHoro cekropa.

BuinosHeRHble pacyeTs H CONOCTARACHHE HX € JAHHBIMH HATYPHBIX Ha-
GMioAeHHit 33 XapakTepoM W HaNpasieHHOCThbIO OeperoBHX NPOLECCOB roBo-
PAT O TOM, HTO peadbHafA Cpednns MHOTONETHAR MOUIHOCTE TOCHOACTEYH-
Wero NoOTOKAa HaHOCOB, HANpPaBACHHOrD C 3anajia Ha BOCTOK, © YYUeToM pasi-
BHTHS IWITOPMOBHX BAOALGEPEroBbIX teyennii, Ha Kypuckoit Koce cocrap-
et 400—450 tue. M¥roa (Pubax u ap., 1979).

XapakrepHeIMH [/If BCCTO PACCMAaTPHBAEMOrD YHacTKa noGepexna As-
NAKTCH 3HAYHTEALHEE KoNeGanua eMKOCTH BAO/Ab0eperoBoro noToKa HapocoB
no wHpure npubpemuoii sonbl. Haunnas or M. Tapan, 30HAa BO3MOMKHOTO
Hanbo/ee HHTEHCHBHOMO BAOJALGEPEroBoro nepeMellelis HAHOCOB NOCTCNEH-
HO cMemntaetcd ¢ rayGun 3—5 M cHavaja Ha mqum 5—7 M, a 3aTeM Ha
ray6unst 7—10 u Goaee merpos. [Ipun sTom Ha Goabiell uacTH nodepexna
ot n. [puMopse o n. OTpajioe eMKOCTh BAOALOGEPErOBOrO MOTOKA Hamo-
cOB, MpHxoAsUiagcs Ha TAYGRHBL CBBILE 10 m, cocrapafer 10 NOJOBHHG
obumeft ee meanunnsl. M Toasko 8 paifione Cperaoropckoii GyXTH # janee
k M. Kynaasnomy 3ona HHTEHCHBHOrO BjoabbeperoBoro nepeMeulenis Ha-
HOCOB CMEliaeTcs K Gepery cOOTBeTCTBEHHO Ha rayGuue 0—3 3—5 m.

B pesyasTate SHAYHTEALHOrO JAeHINTA NECKd Ha NOABOJHOM Gepe-
FOBOM CKJAOHe Hab/i04aeTcs NOCTOAHHBI NPOrPECCHPYIOULHI OTMBB necia-
HBIX MJAfA(ed, KOTOphie B OCHOBHOM pAa3sBHTH B GyxTax, a HAa BHCTYOaX
fiepera, Kak NpaBHio, OTCYTCTBYIOT.

Mpu AeficTBin SKCTPEMAJIBLHEX MO CHe WTOPMOB (8—9 Gaamom), co-
NPoBOM 12 0NIHICH MAKCHMAaJAbHEM HATOHOM BOL H NOABLEMOM ypoBHA Ha
1,0—1,5 M Haj opARHAPOM, COXPAHHOCTE NeCHaHbIX nasweil MoMer ObITh
ofecriedeHa TOJABKO B Pe3yaALTATE NOAHON KOMIEHCAUHH JAedHUHTA HAHO-
cos. Ha Taknx ydacTiax A0MKHE 06Pa3oBaThei NecqaHble MAAKH WHPHHOI
Goaee 40 M.

B cBA3H ¢ STHM AAA BOCCTAHOBJEHHA M cTabHAMIAUMH Nasxed Heob-
XOAHMa NOANATKA Geperosoit 30HH MeCUaHLIMH HaHOCaMH B GOABLIIHX OOL-
emax, UTO MoOMKeT OHTL ofecneueno cOpocom Ha ceBepHoe nobepexbe nec-
uaHOfl NyALNB U3 KAPLEPOB HWIH THApooTEanos SlirapHoro komGuHaTa.

Ananus puHaMmHKkH Gepera  KapTHHB pacnpeje/eHHs HAHOCOB B NpH-
Gpexuofl 30He paccMaTpHBAEMOro yyacTka nobepexbs noxasan, uto Hau-
Godee ueaccoobpasnkiM mectom cbpoca Ha cesepHoe noGepembe CamOGnii-
CHKOro n-Ba BCHPBLIITHLIX npesMyuecTBeHHO necyaHblx UTJIGH{CHHﬂ H3 Kapbe-
pa Surapuoro koMmGuHATa ABARETCA OYXTOBHIl YYacTOK cesepo-3anainee
n. duanno, umewmuil asusmyr Geperosoil anunn 100—110° Bo-nepsuix, na-
YHHAA C 3TOTD YYacTHa, CPeAHAA MHOTOICTHAA CMKOCThL PEH}'III:TH]’J}"WH.I.EI‘D
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BA0JALOEPEroBOre NOTOKA HAHOCOR BO3pacTaer B cpeineM ao 450 tee. M B
rojl, BO-BTOPHX, Gaarojapsa reoMmopdoaorideckum oco0eHHOCTAM NOLBOJ-
poro feperoporo ckaoHa, Goaee 300, nepeMellacMbiy HAHOCOB NPOXOANT
gjeck Memny niobatamu 0—3 M u Goaee 50% — s amanazome wzobar D—
5 M, T. €& Ha rAyOHHAX, HAa KOTOpbE B OCHOBHOM OYAET BHIXOAHTH KOHYC
BEIHOCA TBEPJOro MarepHada H3 cOpaceBaeMoil nyawnsl, 370 rapaHTHpyer
HHTEHCHBHBIL PasMBIB BHEWHEro Kpaa Konyca cOpoca nyfsnet, T. e. GHCTpOE
poBJeYEHHE NecYaHbiX HAHOCOB BO BAOALOEperoBoil nepexoc.

Bocrounee pexosmenayemoro mecta chHpoca BCKPHIUHBIX TOPOJ  30Ha
pO3MOIKHOTO MAKCHMAJIBHOTO BAOLOEPErOBOTD NepeMelleHHs HAHOCOE CMe-
waerca Ha raybunet 7—10, a sarem Goaee 10 m. Taxum oGpasom, cGpoc
nyaens SHTapHoro KoMOHHATA B npejdensl yKazanuoro paiiona Gyaer eno-
coBCTBOBATD MAKCHMAAbHON WHTCHCHBHOCTH BOCIOJHEHHS HMEIOWEro 3jech
MecTo JAedHUHTa HAHOCOB Ha NOABOAHOM OeperoBoM CKAOHC H oGecmeuHT
pacnpeiejeHne NeCYaHOro MartepHasa BloAL BCero cesepHoro nobepexbs
o0aacTH.

YUHTLIBAA N0 aHAJOrHH C 3anajiHelM nodepembes, 4To noteps clpacs-
BAEMOr0 B BHJIC NYJblibl THEPAOro MatepHaia cocTasifnioT okoao 25%, mu-
HUMAJALHB emeroinuil o6bem clpoca gonmed GuTh papen 600 Tee. M3,
[Tpu sTOM, NpHHHMas BO BHHMaHHe, YTO cOpoc nyjbnkl GyAeT NPOHCXOAHThL
B KYpopTHOM paitone, HeoGxoanmo clpaculBaTe FPyHTH, colepmailHe npe-
HMYyLLECTBEHHO necvauble (pakuuy, a cGpoc rAHHHCTHX (hpakuHil Ha Bepx-
HHX FOPH30HTOB Kapbepa OCYULECTBAATL Ha 3anajHoc nobepexbe no cyie-
CTBYIOLLEMY NYJLMNOBOAY HJAH N0 OTBOAHOMY NYJALNOBOAY, OTXOAALLEMY OT
rAaBHOTO, ¢ BHIBOJAOM NyJAbnbl Ha 3anajvoe nodepembe npumepro B 0.8 Km
oxHee Muica Tapan (mpeMmyulecTBeHHO B JeTHHe Mecauw). Pue. L

Ilo ananorun ¢ szanaiHeiM nobepexbes, rjge npd cOHpoce necyaHbix
rPYHTOB B nepsoHadansHei nepuog (1922—1960 rr.) B obbeme 20 man. m®
NpH cpejHeMHOroJeTHel eMKOCTH MOTOKa HaHOCOB, HanpasieHHoro ot Hu-
TapHore K iory, 8 200 the. M* B roJ nonnoe BOCCTAHOBJACHHE AHHAMHYECKO-
ro paeHOBecHf nojsoinoro Oeperoporo ckfMoHa W OGepera Ha 25 KM ero
OTPe3Ke MPOH30WII0 MeHee, yem 3a 40 JeT, NOAHYI0 KOMNEHCAUHIO AediHunTa
necuaHblXx HAHOCOB HA cepepHom nofepemse cjaefyer oMHLATL vepes 25—
30 aer. Yuutwmean e, 4uTo 30Ha HanboJee HHTEHCHBHOrO NepeMellieHH:A
fnecuaHblX HAHOCOB MO HANPABJEHHIO ¢ 3anaja Ha BOCTOK NOCTENeHHO OTXO0-
AT OT Gepera W yxoauT ¢ 3—5 na 7—8 M n Honeuine rAyOHHH, TO HA yua-
ctike ot Ipumopss o Orpaanoro sGausn Ypesa Gyayt Goaee GaaronpHaT-
HHE YCJAOBHA AJ5 AKKYMYJISAUHH Necyanux Hanocos Ha Axe n Gepery, uem B
pafione npeanosaraemoro cGpoca necyanodll nyssnsl, riae OYACT HATH HHTEH-
CHBHHIL OTMHB KoHYyca cOpoca. B Ceernoropckoit Gyxre, rje 3ona nanbonee
HHTEHCHBHOMO BAOALOEPEroBoro nepeMmelienis HaHOCOBR CHOBAa BHBOANT Ha
Maasle riayOHHE, Bece paBHo Gyler HATH AKKYMYJALHA NecKa, TaKk Kak yxe
cefinac Tam npodap Ana OJH30K K paBHOBECHOMY, 8 MECTaMi W Npepbllliaer
ero. JIloMHHeCHeHTHEN MeueHHi NMECOK, BWOYUIEHHHI B MecTe npegjaarae-
moro cGpoca Nyabnsl cepepo-zanaHee n. Puanno, npy soanednn 1—2 Gaa-
Ja Npoles CACHKHLIT NYTh HETCHCHRHOTO NepeMellelHa necyanuy HAHOCOB
# 8 Ceeroropckoil Oyxrte cHoBa okasancs npuOuteiM K Gepery. Bee sto
TOBOPHT O TOM, 4TO NpH maccosom cOpoce necka y PuauHO aKKyMyAsuus
ero B Ceernoropckofl Oyxrte GyLeT HATH A0BOJLHO HHTEHCHBHO,

Ip# HeGoabwKX pasMepax GYXTOMKH, B KOTOPYIO pekoMeHayercs cOpoc
nyaensl (npumepro 20031504 m) ona OGyjer sanojHeda B nepBHifl e
roji. [lostomy yse ¢ nepeoro ropa Gyjer ocyulecTBaAThCA BAOALGeperosoil
NepeHoc necka B BOCTOMHOM Hanpasaenuu. [Tpu sToM B nepssle rogs noche
Hauasa cOpoca necka OyaeT NPOHCXOAHTL NPEHMYULECTEEHHOE OTACMKeHHe
NnecyaHux HaHocoB B OYXTOBHX Y9acTKaXx H HapacTaHHe masmeldl B HHX
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BCEACTBHe pedpakiuui BOJH H COOTBETCTBYIOUIETD NajeHHA eMKOCTH B10J%-
Geperosoro notoka Hanocos. [aBHOe Ke 3aKJAONaeTCA B TOM, YTO Yie p

nepsble rofsl cOpoca nyabnbl GYAET NOJHOCTHIO KOMIEHCHPOBATHCH Acdin--

UHT MeCKa, NOCTYNAIOULEro eHMEerojilo Bo pioabbeperopoil NMOTOK 3a cuer
paspylleHHs HenocpejacTBeHHo Oepera o Apcruralowsii  ceiivac 150 —
200 Teie. w3 necka. A 370 IHAYMT, YTO NOCTENEHHO OGYAET CHHMKATHCH TeMn
paspywieHns KopeHHoro Gepera, a, No Mepe HapacTamua nasxed, u npe-
Kpamwarseed pooGuie. 310 oco0eHHO BAMXHO H ¢ Tex No3Huui, 9ro B Gaukaii-
IUHe Tojbl HAMCYACTCHA NPOBCACHHE NepBooYepeiby DeperosalHTHRE Me-
ponpuathit B Ceeraoropekoit Oyxre, KOTOpHC OYAYT BKJAIOYATH CTPOHTCL-
CTBO ONOACOK, HaGepemHux il (PHALTPYIOUIHX OTKOCOB, MOJHOCTBIO JIHKBH-
AHpywlHx abpasmio Gepera, a, CIEl0BaTeNbHO, H JHIWAKWWHE BAOALOEpe-
rOBOM NOTOK HAHOCOB AOOOJHHTEALIOrO nutaling 8 obbeMe Ha AaHHOM yuacT-
ke okoao 200 Thic. M? mecyaHkIX HAHOCOB B roj,.

BrinonHennsle pacdyeTsl JCrJiH B OCHOBY OUEHKH MPOJOJKHTEALHOCTH
(opMUpOBaNHA HCKYCCTBEHHBIX Taskeil wupuuofl a0 50 m Ha y4acTke no-
Gepexkbn ot n. Puanno go M. Kynaaesoro 3a cuer necka, cofepmallerocs
B nyJibne Huraporo komGuuata. [1poTssenHOCTs PACUETHOrO YHaCTKA CO-
crapaner 10,656 km. [leduuur nanocor cpeamum Anamerpom 0,15 MM Ha
noABoAHOM GeperoBoM CKJAOHE B npejejax Toro yyacrka pased 11,8 mau.
m% H3 kotopuix 10,5 sman. m® uan 89% npuxopuTes Ha rayGHHul Gonee
4,5 v, Cpeanasa MHOrOJAETHAA BEJHYHHA BOIMOMHOIO €MErco/HOro nepese-
IWEeHHA HAHOCOB B CTOPOHY M. KynajsHoro Ha BXOAAULEM CTROpE COCTABAACT
450 toic. M* B roj. B 3aMBblKaw0UieM CTBOPE MOUHOCTEL 3TOTO MOTOKA, HE
npesblwaiomas B nacroswee spema 250 rtee. M* B rog, AOCTHIHET ero
emioet (350—400 tec, »* B rod) TOJABKO MOCAE BOCHOJHEHHA AeduuNTa
HAHOCOB Ha MOABOAHOM GEperoBOM CKAOHE PaCcCMaTpPHBAECMOro yHacrTka no-
Gepembs B o6beMe okoao 450 The. M® B roa. CAegoBaTeAbHO, NPOAO/NI-
TEJALHOCTL NMOJHOrO (OPMHpOBAHNA NPOQHAA ANHAMHYCCKOrO pPABHOBECHS
nogsogHoro GeperoBoro CKJAOHA 3jcch coctasHr 25—27 ner.

K Hexoay storo nepHoja AONMHB HAPACTH WHPOKHE NecYanble NJAKH
& Gyxtax [Ipumopckoit n Caernoropekoit — Goaee 100 m, no Gopram GyxT —
MAANH WHpHHOA 40—45 M, a na Mbcax u Beictynax Gepera — a0 20 M.
IMpu sroM B Bepiunnax OyXT, a 4acTH4Ho NO HX OOpTam K ncxofy 25-ieTus
¢ MomeHTa Hauana cOpoca NyaLnbl JA0AXKHE CHOPMHPOBATHCA MNecHaHble
aBAHAIOHH, KOTOPHE MOJHOCTLIO NEPEKPOIOT paHee NOCTPOCHHBIE TaM ONofc-
KM, CTEHEl H Npodie GeperosaliiTHEIE COOPYHEHH,

3a 25-nernnil nepuog npejctout cOPOCHTL Ha ceBepHoe nobepexbe
okoao 15 man, m3 necka,

CylecTBYeT BOIMOXHOCTL 3HAYHTENLHOTD COKpaluenna oGueid npoios-
HHTEJABHOCTBIO CTAOHAN3AUAN GEperoBoro CKAOHa H pacliHpeHnA CYULecT-
BYIOMIHX nanmell Ha HanboJee LUeHHOM B KYPOPTHOM OTHOWIEGHHH YyacTke
noGepess — 8 Ceernoropckofi Gyxte. 3Ta BOIMOMHOCTHL 3akmoyaercd B
ONTHMANLHOM COYETAHHH HCKYCCTBCHHOrO NOBBIIEHHS MOULHOCTH BAOJbOe-
PEroBOro MOTOKA HAHOCOB C MOHHMKEHHEM €ro eMKOCTH NyTeM NMpHHYAHTEAL-
HOfl TpaHchOpMallii BOJHOBON 3HEPrHH, B YACTHOCTH, HAa NOJABOJHOM BOJ-
HOJIOME pacnJaacTapHoro Mpodiuan, ecan 70 OYAET NPHIHAHO IKOHOMHYECKH
uenecoobpasHbM,

B OT/iH4HEe OT CYLIECTBYWIHX, BOJHOJIOM pacnjaacranHoro npoduas
HMEET WHPHHY rpeGHA, COH3MEPAEMYID ¢ JHHON WTOPMOBKIX BOJAH B NpH-
OpexHoil 3oHe, Ojarojaps 4emy TpaHchoOpMalHA W JHCCHNALNA BOJHOBOH
SHepPrHH Hajl COOpYMeHHeM NPOHCXOAAT B BechMa OLLYTHMBIX pasMepax.
Bapeupys wHpuuofi rpefHA BOAHOJAOME M rAYOHHOH ero 3aTtonjexss, a
TAKAE KOHCTPYKTHBHLIMH OCOOEHHOCTAMH, MOMHO JOCTHYL 3aJaHHON BeJH-
yHHB BoJHOTaleHnA. OAHHM H3 BOSMOMHEIX BAPHAHTOR NPHMEHEHHA NMOj-
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BOJHOr0 BOJIHOMIOMA@ pacniacTadHoro npojuis Ha paccMaTpHBAEMOM yda-
eTKe ceBepHoro nolepeihbs, NOMNeMAleM IKOHOMHYECKOMY 0GOCHOBAHHIO,
ABASAETCA CTPOHTEALCTBO TAKOTO BOANOJAOMa No pexoMmenfauuam Yepromop-
ckoro oraenenns LHIHMHC na 3.5-kunomerposom yuacTke paccmatphiBae-
Moro noGepexsst, HauMHas or Meica ¥ 1. PufHoe no HanpaeieHdio K
n. Orpaanomy. 310 coopy#enne A0KHO 061alaTh KOHCTPYKTHBHBIMH OCO-
GeHHOCTAMH, 00ecrnedyHBalOUIHMH MPONYCK MAJLIX NaccamHPCKHX H npory-
NOUHBIX CY]OB B 3aBojHONOMHOe npoctpancTBo. Ot M. PubHEA Haserpeuy
OCHOBHOMY BJOALGCPEroOBOMY MOTOKY HAHOCOB CTPOMTEILCTBO MOABOLHOIO
BOMHOJIOMA HeAeco00pasHO HAYATH OJHOBPEMEHHO C HawaJoM nepebpockH
necuanof myabnsl AHTApHOro KoMGHHATA Ha cesepHoe nobepembe.

J]..Ilﬁ CCYLLECTBJAEHHA ﬁECI‘IpEI’I:H.TCTEl{:}IHﬂrD nepeMelieHHs necyaHblxX Ha-
HoCOB B 06X0 OrpafHTeNLHLEIX COOPYKeHHH W noaxoanoro Kanana [Tuounep-
CKOTO MOpPTa AOAKHA ObTh 3anpoeKTHPOBaHa W B OAHMaiilHe roasl no-
CTpOEHa CHCTEMa NMepeKaykH Mecka ¢ 3amafHoil HaseTpeHHoll HA BOCTOUHYIO
NoJABETPEeHHYI0 cTopony nopra, Mecra safopa necka u ero chpoca AONKINH
GLiTh YCTAHOBJAEHB JONOJHHTEALHBIMH HCCACLOBAHHAMM,

C ueabi0 peanHsallHd PacCMOTPEHHBIX BHIILE npeiaoiKenuil B HAcTOA-
wee Bpema YepHomopekum otaeaennem IHHHMHC cocrasaeno u nepesano
Kaaunuurpagckomy oGAHCHONKOMY TeXHHYECKOe 3ajaHHE H3 TEXHHKO-3KO-
noMuueckoe ofocHoBanue nepebpocku Ha cepepuoe nobepemse CamOuii-
CKOTO 11-Ba OTPaGoTaHHBEIX NecualbiXx TPYHTOB H3 KapbepoB AHTAPHOTO KOM-
GHHAaTa AR HCKYCCTBEHHOrO MAAMEoOpa3oBaHHA C Uedbio GeperosallHTsl
CeBepHOrQ KypopTHoro nobepenn oGaact.

B zakaioueniie HeoGXoJAMMO OTMETHTb, HTO BLINOJHEHHLIE pacueTh no
oleHke AedHUHTA HAHOCOB Ha NOABOAHOM GePeroBOM CHJIOHE pPACCMATpH-
BAEMOrO y4acTKa nolepexbs H pacnpelefeHHsi eMKOCTH BAOAbLOEPeroBhbiX
MOTOKOB HAHOCOB MO WHPHHE M jAanie npubpexuodl souw (Pwbak u ap.,
1979) susmBaloT HeOOXOAHMOCTh NPOBEPKH NOJAYYEHHHIX Pe3yabTaToB B
HATYPHBIX yeaosusx. B cBasn ¢ sTim uenecoobpasno YnpaBaeHHIO HHHE-
Hepuoft sawuTel Kanuuuurpanckoro 0GAKOMMYHX03a OCYIMECTBHTE MOCTa-
HOBKY CNelHa/bHEX HCCACA0BAHKA IHAPO- M JAHTOAHHAMHYECKHX NPOUECCOB
B npeiaeaax Bcero cepepHoro nobepexbs ofaacTd, BEAOYAA H Kypuckywo

KOCY.
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PRINGIPLES OF THE KALININGRAD SEA COAST PROTECTION
‘(THE '‘BALTIC SEA)

by

BOLDYREV V. L., GRECHISHCHEV Y. K., RYBAK 0. L.,
RYBKA V. G, SHULGIN Y. §.

ABSTRACT

The characteristics of the shore dynamic processes in the nearshore
zone of ‘the ‘Northern coast of Sambian peninsula and adjacent region of
‘the spit Kurdiy nerija is given. The complitations are made on the basis
of modern concepltion of the underwater shore slope state in relation to
the dynamical equilibrium under design of ‘waves and sediment grain
size. Regularities of along-shore sediment drift capacity distribution has
been determined. Based on the nearshore processes development cardinal
measures are proposed concerning the underwater shore stabilization and
the artifical growth of sand beaches.
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BJIHAHHE HEPOBHOCTEH KOHTYPA BEPEIFA HA BJOJIbBEPE-
FOBOE NMEPEMEUWEHHWE HAHOCOB

P, . KHAIIC, Pura

[lepsoucrounnkom sHeprun, o6ycaapaHBaioLel nepeMeliente MOpCKHY
HAHOCOB, ABAACTCA BETED, BLIIBIBAIOWIHI JBHMEHHE BOJHWX Macc B Buje
tewenuil # woan. [locnennme sBAAIOTCA W MexaHHIMOM, HEMOCPeACTBeHHD
NPOHIBOAALLHM NepeMelieHte PPYHTOBLIY 4acTHIL.

Hanoconerxyiias cuna Mops 3aBHCHT OT CHAM H NOBTOPAEMOCTH BeT-
pa no pymGam, OT OPHEHTHPORKH 3THX pYyMGOB OTHOCHTEABLHO JHHUH Gepera
W OT A0HH pasroos. Sd@exT no nepeMelleHH0 HAHOCOB 3ABHCHT TaKiKe
OT penbeda NOABOAHOTD CKJIOHA, CRONCTE TPYHTOB H OT HaJHYHA 3aMacos
PHIXAEIX MACC HAHOCOB HA AHe W Ha Gepery.

lNecwanwe Gepera, » yactuocrn Bantuky, Kacnus, Yepnoro MOp#, OT-
JHYAOTCA CPABHHTEALHO OTMEAWM OGeperoBbM CKAOHOM, MENKO3CPHHCTLIM
COCTAROM JOHHBIX FPYHTOB H GONBIIMMH MaccaMM peXaoro matepuanaa. Tu-
MHMHBIMI vepTamMil Takoro Gepera ssasiores yiaonst 0.020—0,005 u no-
BTOpHOE 3a0YPYHUBAHNE BOJH B 30HE MENKOBOALA WHPHHON B HECKOJALKO
COT METPOB i Aame Oojiee KHJAOMeTpa, npuOpexHan 4acTk KOTOPOR OGLIYHO
3aHATa noAsofnbiMu Bagamu. lllTopmoBeic HAaroHH Ha OTKpPHTOM naAxe
3jleck JAOCTHFAIOT B BHCOTY 2—3 M, 4TO NOPOMKAAET CHABHBIL OTTOK HArOH-
HBIX Macc BOAB H TpaucHOPMALHIO SHEPIHH BOJAH B 3HEPrul TeyeHufi.
IHEPrHA BOJAH B 3HAUHTEALHON Mepe racHTca TypOyauaanueil BoAHON Macchl
B 30HE OYpYHOB H pacxofayercs Ha BascumneanHe nanocos, BoamonpuGoit
Ha ypese OTHOCHTENLHO cjaGo Bupamed. Haudonsmas HHTEHCHBHOCTh
BAO/IbOEPETOBOr0 NEPeMCLLEeHHA HAHOCOB NPHXOANTCH HA MOPCKON Kpail 30HK
Gypyuon.

OcHoBHYIO POl B NEPeMEUICHHE NecYaHklX HAHOCOB BAOAL Gepera Hr-
PaloT WTOPMOBLIC TeYCHNR, BRAOYaIWMe B cefin TakMse Kocoll oTTOK Haro-
HoB. BonHenwe npoHsBojANT B OCHOBHOM B3BCLIHBAHHC HAHOCOB, 3HAYHTENL-
Ho nosuliiasn agert nepesmemtenna. Ms obuleil sBean4nusl WTOPMOBHX Ha-
FOHOB HA J0J0 BeTPOBOro Haroda npuxojures 65—75%, a soaunosodt narou
nMeeT noAYHHenHoe anayenne (1),

ITpn paspopore GeperoBOi JAHHHH HAHOCOABHMKYLLAA CHJlAa MAH TpaHe-
noprHas cnocobuoets (T) .MoMeT CHABHO H3MEHATLCH MO BEAHYHHE H Me-
HATL pame Biloasbeperopoe HanpasaeHne na oboporhnoe. OQHAKO JOKaAbHBE
BHICTYNE Gepera TakMXe MOTYT 3aMeTHHM obpa3oM NOBAHATL Ha pasBHTHE
NOTOKOB HAHOCOB BINIOTH /10 HENPONYCKa HX,

XapakrepHois TakuMm BolcTynom ssasercid msic Boaswmmofi ®ontan Ha
cepepo-3anagxoM nobepemse Yepuoro smopa B paiione Opecen, Ocoboe
BHHMAHHE HecaedoBAaTEACH o rHAPOTEXHHKOB OH NpHBAeKaer K cebe mo
TOMY CAYHalo, 4TO JEXKNT Ha Tpacce ABHMEHHS HAHOCOB MeXAY YCTbhe
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Huectpa n Opecckoit Gyxtoit. OfHO A0, €CAH 9TOT MBMC ABIAETON Mo
MPONYCKOM J1A BAOALOEPEroBBLIX MHIPALNOHHBIY NMOTOKOR HAHOCOB H COB-
CeM ApYroe geno, ecan 3TH NOTOKN MoryT obxoauts mbie B. douran. Ot
STOTO 3aBHCHT Kak ofuice NMOHMMAHHE H OCBEUIEHWE BCKOBOTO Pa3BHTHs
BCEro cepepo-zanajnoro nobepesna Hepuoro mops, Tak 0 npHHHMacMble
NPOeKTHEIE PelUeHHs 110 3aliliTe H OcBOCHHIO Gepera B KYALTYPHO-GHITOBLX
UEIRX, N0 BOIBEACHHIO NOPTOBLIX COOPYAEHNI W no A0GbYe cTpoiiMaTepia-
JOB CO JIHa MOpA.

Beonpocom o poan muica B. Ponran B ABMMKeHHN HAHOCOB 3aHHMAJNCH
MHorue yuernie # npaktuxu: B. [l 3enxosuy, JI. B. Pososckui, . 5. Bepr-
man, 10. Jl. Wyiickuit w ap. pnmenaanes reomopdooriuecknii, munepa-
A0roneTporpapuYecKuil, PacueTHO-IHEPreTHYECKH H AP, MeTOAH Hecheno-
Balna. Peayabrathl noayyainch ABHO pacxoismimucsa. M Ha ceroausiunmi
JeHb BONpoC o BAHAHHN Mbica B, @ontan Ha smurpaumio HaHocoB BCe elle
CAEAYET CUHTATL HE NOJHOCTLIO PeIeHHLIM.

Taxkoe nonomenne xapakTepuayer, ¢ OAHON CTOPOUEL, HCAOCTATOMHBLI
0GLEM XOTA i NOBTOPHO NPOBEACHNLIX HCCAC/AOBaHHIl, a, ¢ APYroil cTOpOHH,
CAelYeT TaKie COMHCBATBCH B JocTartodiofl oTpafoTaHHOCTH HEKOTOpPLIX
MPHMEHCHHBIX MeToARK. Memay npouns, HaMm He H3BecTHH caydan foace
HAH Melee WHPOKOro NPUMEHEHHH JAHTOAMHaMHYeckoro smeroga B, T. Y-
CTa € CCTECTBCHHBLIMI HJM e HCKYCCTBEHHLIMH HHIAHKATOPAMH.

3TOT METOA B LEJOM pRAe cayuaes, HanpuMmep no yuactky Kaaineaw,
Aai yGeainTeanHOE pelICHHE BONPOCA O HANpasJIeHHH NOTOKAa HaHocoB (Ha
cepep), OBIBIINM A0 TOr0 AKOOH AHCKycCHONHEM (2).

Hroln noauepkuyTh cAOMHOCTL NOADGHBIX HCCACJOBAHHA, a TaKKe Mo-
AEAHTBCA NOAVYCHHBIME PC3YJAbTATAMH, CMHTAEM NOJCIHMM NPHBECTH HEKO-
TOpbe AaHHBE COOTBETCTBYIOULNX Hecaeaonaliuil B omnoil yacty Pumckoro
3aaHBA.

[IpoGaema ocBewaercss npH NOMOULH SHEPTETHYECKHX XapaKTEPHCTHK
ABIKCHUS HANOCOB Ha AByX npumepax — smbie Paraunemc 35 kv K 3anajy
or Purn u Geperosofi BucTYn nepej yerwem p. Jayrasw (3anaanoi su-
uut), nog Puroi,

Meic Parauuesic o BHAE AONOMHTOBON rpAALI BEICTYNACT cefiuac B MO-
pe Ha 3 KM 3a GasHcHoil npaAMoil, coeanuaolell KOpHeBbe TOMKH KPhJbLeB
suicTyna, Pacctosuue wmemiy wopuessmn Toukamn 14 km. KpyTtnana Bu-
cTyna B naaHe (OTHOMICHHE CTPEABl BLICTYNA K nojdoskHe Gasuca) cocras-
aser 0,4, 1. e. yroa orkaonenus Gepera B mope ua 22° Ilo sanaamoii cro-
poHe MBIC B MPOSKIMI A HOPMAaAb K oblleMy nanpasjedno JuuHn Gepera
sucTynaer 8 smope Ha 16—I17 M rayGuHe, a no BOCTOMHON cToOpoHEe — Ha
12—13 m. B nasemuofl 4acTu J0J0MHT BEHCTYNAST WA/ HYJAEM, 4 HA MOpE 10-
JOMHTOBAA NOBEPXHOCTL NOCTENEHHD NOTPYHKAETCH © YKJAOHOM NOpSiKa
0,010.

[o onpeaenennsy XapakTepHCTHK BO MHOTHX TOMKaXx noGepexss no-
TOK HaHOCOB BAOAL 3anajnoro Gepera Puickoro sanusa mier ¢ cepepa Ha
wr, or Muca Kongacpare & Pare. Ha stoMm nyti notok nperepnesaer He-
CKOJBKO MCCTHBIX 3aMeUIeHHE M NOCACAYIOWNX YCKOPeHHi, uTo Bupama-
eTcA B HepejoBaHHi aKKYMYJARTHBHRX o0pasoBaduil ¥ OrQJCHHHX BajJyH-
Hblx yuacrkos, Mowmocts nortoka sa cesepe okono 50000 m3roa, a noa
Puroit — oxoao 20 00 m3/rox.

B nepeonauanbHOll CTaANH CBOETO PAsBHTHA, elle B AHTOPHHOBOE Bpe-
Ma (5000—7000 aer nasan), mbic ParaliteMc KpPyTo BKAMHMBAJCA B NpH-
OpesHblil NOTOK Hauocon W CHALHO TOpMO3nA ero. B xome topmomenns
NOTOKA € HaBeTpeHHON (3anaiwoil) croponsl muca obpaszoBajack oGumHp-
HAS AKKYMYASTHBHAA 00/13cTh, craainsuas KoHTyp Gepera M 3aXopOHHB-
was A0AoMHTOBLI maccHe B necok. Celiyac Geper B IHHAMHYECKOM PaBHO-
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BECHH, IAA H NPHOPERHAN NONOCA MOPCKOrO ARA NOKPHTH POBHEIM CAOCM
necka, CBHASTeNLCTBYIOUIEM O TOM, YTO NOTOK Hanocos oGxoaut muc Para-
uueMc Ges ocolblX BO3MYLILEHHIT,

Cyas no SHEPreTHYECKHM XapakTepHCTHRAM [ABHIKCHHA HAHOCOB, TpaHC-
nopTHasa cnocobuocts T npu pazsopote Ha 90° auwmm Gepera ma nocaen-
uix 20 kM ¥ cesepy or mblca Paraunemc cumkaeren ¢ 2,7 yCAOBHHIX KuJo-
eanbnl B 3urype na 1,4 exnnny y Parauueme, 1. €. noutH sasoe. Oniako
npH TAKOM TOPMOMEHHH NOTOKA BEINAJANHA HOHOCOE HAa AKKYMYJIALHID He
NPOHCXOAHT MO CAYHAI0 TOTO, YTO NOTOK B JHIYPC SBHO HEAOHACLIULIEH,

[lpn obGxoae norokom muica Paraumese T cunosa pospacTaer, norok
HAHOCOB MOJYYAET YCKOPEHHe H CTAHOBHTCA HEJOHACHILeHHBIM, 310 oTpa-
MAETCA B HAJMHMMN HA JHE Mepel MLCOM WHPOKOrD MAATO OrojeHHoil JoM10-
MHTOBOM NOBEPXHOCTH, fe3 HAHOCHDrD [AaLLE,

Ha ckazanmoro caeayer, wro muic Paraunemc e spaserca Henpony-
CKOM INfl NecMAHOro NOTOKA HAHOCOB HU No MecTHoll ofcradomie, HH o
PACHETHHEM XapakTepHCTHKAM [ABMMENHS HAHOCOB, HECMOTPA Ha To, 4TO OH
BHCTYMAcT B MOPE Ha UeALIX 3 KM N Bbi3biBacT 3aMeTHOC CHHMKeHHe TpaHc-
I'ED|JTHGﬁ ciocofiHocTH NOTOKA,

Muic Paraumesc no cbBoeMmy CAOMKeHHIO, & Tawde no (popsme ABIRAETCA
GANZKHM apanorom Aas Meica B, dourad, Toakko nocledHHi no crpene
BHICTYMAa B jABa pasa seHblle BeIXoAHT B mope. Onnako nogoGue popuul H
COOTHOLICHHE BEJAHUIH BRICTYMNOB HE MOMKET NOCAYMHTL NPAMBEM KpHTEpHEM
Ads eysiAeHnd o noaoOul oBoHX MHCOB NO BANAHNIO HA JABHAKEHNE HAHOCOB.
OpHuM CA0BOM, H3 TOro, 4To Mbic Paraunemc He nperpasiaer notok Ha-
HOCOB, He cheiayer, uro B Mblc B, @outan Aodmel IMETL TAKOE He BANAHIE,
Ho, ¢ apyroit ctopouul, #a npocroro dakra naanund seictyna Gepera, Kak
BHHM, HeAL3A TaKMHe 3aKJ0MHTh, 4T0 OH A0JAEH ABHTHLCH HENpoIlyCKOM
A48 NOTOKa HaHocos, DQMPEKT 3aBHCHT, B NEPBYI0 OUYEpPedb, OT AKTHEHHIX
haKTOPOBR H A0JSKCH OuITL M3YYEeH HenocpelcTBeHHEM o0pazoM H B JOJM-
noit mepe,

Jpyrum xapakTepHbiM # DOA¢e CAOHHBEIM TPHMCPOM BAHAHHA BLICTY-
na Gepera Ha JABHMKEHHE HAHOCOB ABAACTCA ycTheBoill suicTynm p. Jlayrass
nog Prrofi. On ofpasosal BhIHOCAMH 3TON pPEKH B CpeaHed 4acTH npaMo-
Jauneiinoro yuacrka OGepera nporasennem 50 KM, OpHEHTHPOBAHHOrO NnO
[03—CB unanpapaennio, Bueryn obpazosancd 3a nociejHie gpe—TpH Th-
cAun gaer. Crpena BeHETyna B HajsoAuof wacTH cocrasiader 2 km. B noa-
BOLHOH YacTy BHICTYN Y3Koi Hocoil nmo S-merposoil waobate npogoaiacrcs
cue Ha 2 KM B Mope w ofwas AauHa seeryna no |0-merposoil naoBate
cocrasaner 4,5 kM. Temo BHCTYNA COCTOMT B OCHOBHOM H3 MEJTHOZEPHHCTO-
o NecKa, W KOUTYpPH ero AuHaMmuuecku yeroiuunu. [lnuna Gazuwca sslcTyna
B KM, KpyTH3ua BEICTYRA B maade 11, T e yroa orknonennd Gepera B Mo-
pe Goabwe 45°, a B UCHTPaAbHON YAaCTH BHCTYH N0 S-MeTpoBoH H3obate
VXO/HT B MOpE NOYTH N0 HOpMaJdH — cM. puc. 1.

Ilna Goaee NOJHOrO OCBELLeHHS PeHHMA JBH¥CHHA HaHoCcoB B pailoHe
yerheporo Gapa p. dayrasw B raGanue | npHBOASTCA OCHOBHLIE 3HEpreTH-
MECKHE XapakTepHCTHKH [ABHJKEHHS HAHOCOB, ONpeieeHHbe M0 BETPO3HEp-
revuueckoil Metogike Knanca [3, . 199 n 230] aan womnoro Gepera Pusk-
CKOTro 3a/iiBa oOULEM NMpoTA#eHHeM 75 KM, oT muica Parauneme na sanaje
ao noc. Ckyate Ha poctoke. XapakTepHCTHKN 8 Tadauue | npHBOAATCA B
YVCJAOBHBIY KUJOELHHIILAY, 11 OHI OTPANKAT PaszHLe ACOEKTH NepeMeulenns
HAHOCOE Ha necqanulx nobepembax (4).

Tpancnoprhas cnocoGHoCTh MOpcKoit aktiuBHocTH T orpamaer pesyis-
THPYIOULHII NepeHoc HaHocoB Bioaw Gepera (+ Bnpago, — paeso). Paamax
MHPpalHn A NOKa3biBAET CYMMapHYIO NOJABHMHOCTL HaHocos B oboux npo-
THBONOAOKHEYX Hanpasaenunx. [pudoiinan cuna B orpamaer noGosoe BO3-
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neficrere Mops Ha Geperosoit ckaon. duepretnueckuit pextop E ceugerent,.
creyer off ofilleM IHEPreTHYECKOM COCTOAHHH Oepera Kak Mo BeAHMHHE 3To-
ro NOKasaTeJd, TAK H MO €ro Hanpasienio (Yrosl OTKJIOHEHHA OT HOPMadw
K nuuun Gepera).

Mo taGawue 1 BHAHM, YTO TPAHCNOPTHAA CNOCOOHOCTH HA PAINHYHEX
CTBOPAX PE3IKO HIMEHSETCH He TOALKO M0 BEeJHMHHE, HO H N0 HANpaBIACHHAM
(Ha npoTHEONOJOMKHEE). DTO 3ABHCHT B OCHOBHOM OT OPHEHTHPOBKH Gepera
K posam serpos (yroa y). Orpuuarensnse sequuuusl T (Baeso) oxpath-

PUKCKUM BAJIUB

g
— e i ¢

Pue, 1. Bueryn Gepera nepep yerves pexu flayrasm (3anaanod
Tenne)

| — Gasme #ucTyma. 2 -—Tpacca mwovoka Hamocon. 1 — olpasomuft ysacToR
Gepera.

BaloT yuactok nopsaka 10 kM caesa ot yetea pekn [layrass. Ecan nckdio-
YHTh W3 Yuera KoHTYp GapoBoro yvactka Oepera, MomeM CYAHTh, UTO, NpPH
npaMoHueinofl annnn noGepexss, T xoneGanach, Gbl B AaHHBIX YCAOBHAX
B npefenax 3—4 yeaopubix Kuaoeausuu (cteop HyGyate T= 446, ¢ oa-
Hol ctoponsl, u creop lapuneme T=24, ¢ apyroft croponul).
T — peayasTHpylomwas TpaHcnopTHas cnocofHocTh MoOpA, -+ BIpaso,
— BJAEeBO,
— pasmax Murpauus sHanocos; B — npubGoiigan cuna
E — sHepreTHyecKHil BEKTOP; y — VYroJ MeXAy IHepr. BEKTOPOM H HOp-
Manbio K auHue Gepera.
Mo cxeme passuTia HaHoconBHKYUER cunn T no wmHomy Gepery Pu.
ckoro saiansa (puc. 2) BHAHM, 4TO, HECMOTPA Ha oYeHs GOALIUYIO OTpHILA-
Teasiyio Bedanuuny T=—I14,7 yeaosuex kKRAoeAuHuw no cteopy ayras-
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TaGanua 1

XapakTepHCTHREH SHEPrETHYCCKHE ABHRCHHA HAHOCOR MO 0N HOMY Gepery PHMCKDrO 334HBA,
B YCADBHMWX KHAOELWHHIAX

';* Haxsanate oTnopa T A | B [ E I ¥
1 Parawmese, aamag + 14 10,8 14,7 14,7 o+ 17
2 Parauiesme, noctok + 7.1 119 14,9 164 +26
3 Caoka +13.4 19,6 21,8 25,6 + 31
4 HyGyaru + 4.6 20,3 273 7.7 +10
5 Yeme p. Jueayne — 1.6 824 20,2 20,2 —3
fi Ilayranrpusa — 4,7 255 27.0 30,7 —28
7 Manraascana + 12,0 219 29,2 3.5 + 22
8 Capunesc + 24 17,0 22,5 226 + B
q Jinaaere 4+ 28 14,4 18,7 18,9 + 9
0 CrydTe — 1.0 16,6 174 17,5 — 3

rpHBa, caesa oT ycrea p. Jlayraew, orpuuartensHas naowans T B CHABHOR
Mepe YCTYNAaeT NOJOMMHTENBHBIM nAomassM. 310 (akTHUECKH H HE NOo3BO-
JAIET MPOABHTLCA B MPHPOAE BJAHAHHIO OTpHuATe bHMX yenawid T. Bonee
noAHO NoAeOGHAA CHTVAUWS B PA3BATHH JBHACHHSN HAHOCOB Mo}eT GbITh OC-
BENICHA COBOKYMHLIM PAcUeTOM Mo perHony maauMoauauns (3, c. 231 n 5,
¢. 120), Oanako B maHHOM chaydae Takofl pacuer He NPOH3IBOAHJICH 1O CAy-
qa10 HAJHMYHA JaHHEY JHTOIHHAMHYECKOrD HCCAEIOBAHMA 3TOTO YJYACTKA
Gepera, nalomnx Oojce peadsHoe npeiacTasieHwe o pexume Geperosoro
CHAOHA. : (pte o

JlokaabHuil pacueTHril pa3pue TpaucnopTHofi cnocofHoctH Ha 27 K-
noeanuny (davrasrpusa —14,7 1 Manranscana +12) orpamaerca Takme
B npHpoAe B pasBuTHH caMoil ormenn. [lo pafiony Pury camule cuibube
WTOPMa OTMEHaAlOTCA M3 CEREPO-3aNMajHOTO HanpasieHus. 3TH wWTOpMa npo-
XOAAT 1O HOpManu K Gepery, a YCTbeBOM BHICTYN KJIHHOM pacKajnBaer
§)pOHT WITOPMOBOTO HATHCKA Ha JBE BETBH, OTKAOHAEMBE B NPOTHBONOIOH-
HWE CTOPOHH, JTD HCKJIDYAET Pa3suTHE nonepeqnby 4epes Gap TeueHnii
NpH TAKHX WTOPMaX H 3THM B 3aMETHOM Mepe CHHMaeT 3aHOCHMOCTHL CY-
NoXoAHOre Kauajga no Gapy. A manad 3aHOCHMOCTL TOAXOAHOrO KaHana
ABNACTCA OTJAHYHTEALHOI wepToil PHACKOro nopra.

OnHako B COBOKYIHOCTH 1o nceM pymdam H B ocoGEHHOCTH NMOJ BJHA-
HHeM PeHepaJBHOrD NMOTOKA, HAYUIErD no aanainoMmy Gepery sannsa k Pu-
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re, NOToOK HaHOCoB n HEKOTOPON Mepe Bee e nepecexaer Gap © 3anana wg
BOCTOK, KaK NOoKasuBAoT JHTOJOTHYECKHE NHCCAEAOBaHNA, NPHBOJHMERC
HHHE.

Ocranpiric noxasatean pemuMa ABNACHHA HAHOCOB NO CBOEMY Xa-
PAKTEpy HMeCIOT cXoiuble mexay coboil u Gojee cnokoliHbie XOAB PAasBHTHS
BeJIYNH, MeHee 3aBHCAIINX OT Pe3ko MeHALleiica OpHeHTHPOBKH Bepera
K poze perpon. ITo kpafinum creopas (1, 2 » 9, 10) 3TH PeAHMHHB NpH-
MEPHO [Ba pa3sa MeHbIIC, 9eM N0 UEHTPaJdbHHM CTBOpaM, BOJIH3H BHCTYNA
Gepera. Crope no JesoMy Kpaio paccMmaTrpmsaeMoro ydactika Gepera pac-
nojarawres no duaanram Parauwesmcekoro puletyna, a CTBOPH MO NMpaBo-
MY Kpalo yuacTHa npuxoasrca B Cayakpacrckoil 6yxre. Takoe pacnodoxce-
HHE CTBOpOB B 00OMX €AYYafX COKpAallacT BeAHYHHB CEKTOPOB AKTHBHLIX
pymGOB MCM CHHZKAIOTCA N BEJHYHHE NOKazaTencli No cpapHCHHIO C LEH-
TpanLHLIMIL CTROpaMK, pacnojomexnuMn B Gonee OTKpHTON uvacTH noe-
PEHBLA.

PacemartpuBaesoe nobepesibe BKAKOYACT Takke yYacTOK BCTpPeYH ABYX
NPOTHBONOJAOKHO HANPaBAcHHbX NoTOKOB HaHocos. Berpewa npomcxomnt
mexay creopamp Jluaacre w Cryare, Kk tory or noc. Cayakpacta (cwm.
raGa, 1 w puc. 2). B raGauie 370 RHPaMKaeTcid NPOTHBOMNOJOXKHBIMH 3Ha-
kaMi T no 3THM CTBOpaM, @ B NPHPOIE BCTpeda MOTOKOB HeHaGemHo paer
arkymyasumio, [NTocneanan eupaziaeTca passuTHEM MeJKONECYanoro miasxka
utnpeuoi o 100 M 1 cheXeHapacTaloUWNM JIDHHEIM MACCHBOM.

Hz npuseacuuoro ananansa pacyeTHhly XapakTepHCTHE ABHMKEHHA Ha-
HOCOB BHIHM, 4TO OHH B J0MMKHOM Mepe H NpasionoioGHO OCBEULaT pas-
HBIE CTOPOHB pemusma Gepera — 3TOT MeTold nceaedopauil GeperoBux npo-
leccoB MoeT OHTE PEKOMEHA0BAH.

Cyas no Gammaitinm ¥ Gapy NOKaNbHBIM SHEPreTHYECKHM XapakTepH-
ctukaM (Tg=—14,7 u T;=+12 yeu. eannnu), a Takxe, H 8 0cOGEHHOCTH,
no Koutypasm Gapopofl oTMeaH, HanpawHBaeTca MHCAL O TOM, 49TO MOTOK
HAHOCOB pa3puiBaercd, W yerse p. Jlayrapm asaserca HeNnpoOnycKOM JfA
Brob0eperoBoro NoToka Hanocos, OANako WEKOTOPHE BECKHe fBJACHHA B
NPHPOLe CBHAETEILCTEYIOT O NPOTHEONOJOAHOM.

Tak, peunoil cToK 3arpsiaHeHHEIX BOJ B nojaBasiomiem GoabUIMHCTEE
cAyuaeB pacnpocTpaHAcTCs Bnpaso ot yerhd. Buibpoc ma Geper satonnen-
HOFG PEeMHOro NAABHHKA, BHHECEHHOIO B MOpe, TOXKT OTMEeMaeTcA Nno npa-
BOfl cTopoHB OT yeThd. M3 storo — aesas o7 yeThd CTOPOH, HecOMHEHHO
ABAACTCA HABETPEHNON, HO BMECTO ONdacmoil naseTpeHHDll aKKYMYJRDHA
TaM NPOHCXOAHT ABHLI pasmus Gepera.

C 1964 no 1966 rr. OWA NoeTapacH WeALlil KOMIIEKe HecaeioBaHuil B
npuGpexnoil sone 0xuon vactn Pumckoro 3anuea, B TOM "HcjAe H JHTO-
Jornueckse pecaenosannn, Hlecnegosawns oxpatwBann zony go 20 M ray-
Gt nporasennes B 70 kM no Gepery — B npeaenax puc. 2. lNossiwennoe
BHEManue npy 3tom Owao obpaumedo na ywactor Gapomoii otmean [lay-
rapul,

JluTonoruyweckine wecaeposanna nporoaua uuerntyr BHHHMOPTEQ,
nox HenocpeiacrTscHnbism pykosoacrsom B. I ¥Yaecra. Kpowme aannwmx o
pacnpeiefelni TPYRTOB B UENOM, H3Y4aJ0Ch B OTAENLMOCTH TakMe pac-
MPeC/iEHHE COACPHAHNA TAMKEALX MHHCPANOB, YrIOBATHX 3epeH KBapua,
CAAL 1 3eped KapOoHATOR,

Peayaprathl HecaenoBainii nokasanu, uto jAesas (3anaaHasn) oT yCThA
cropora Gapa jeficTeHTeALHO ABAAeTCA HaveTpenHoll. Paamnis Gepera 3jech
HAET 38 CUeT BHHOCA NMecKa B raviL Mops OTTOKOM HATOHNHMX BOJHWX Mace,
nofasaemMby K yersio Jlayrassl rocnoicTayiomnM 3 10ro-3anaia npuope-
HMM TeyeHHeM, BAYVILHM BAOJL 3anainoro nodepesnn 3aansa k Pure. 3tor
BLIHOC, MEHUAY NpouiM, JAaeT Ha YYyacTke pasMwpisa Apnoe oboramenne
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rPYHTOB TAXKEJABIMH MHHEPATaMi, a rpaHHua Mexiy MeJKHM neckoM o
afeBpHTAMH BHIABHraercs B mope wa raybuny 15 M, nporue 10 M 8 cro-
poHe OT ycTheroro Gapa (no wHpHHe 30HEN 370 ABa pasa fanabiue),

JIHTOAHHAMHYCCKHMHE HCCACAOBAHNAMN OBITO TAKME VCTAHOBAGHD, YTO
npasan (BOCTOMHAA) OT ycTeA cTopona Gapa ABAfeTCA NOABETpeHHOM, 3a-
TeHeHHOl. DTO BHPAMKACTCA B TOM, 4TO AJEBPHTH B HEKOTOPHX cayyaax
BEIXOJAT K CAMOMY IMIAXY, & B UENOM IX TPaHHIa ¢ MEAKHM NECKOM Mpo-
xomuaa no S-merpopoi rayGune (pwmecro 10-merpoeofl ravOHHE Ha 3anai-
noil cropone). K BocToky or Gapa oTMeyajnch W UIHPOKHE MOAA MOBH-
UWICHHOrO COAGPMAHNA CHIOAL, 8 TAKMe BucoKNe kouuenTpawnn (40—G0% )
YrAOBaTHX 3€PeH KBapiia — HIUINKATOpa 3aMenaenna Teuennil. ro Bee
CEHASTEJBCTEYET O IAHHMEHHON HHTeHCHBHOCTH ABNECHIA HANOCOBR N He-
KOTOPHIX BPEMEHHBIX 3ACTOCB BOAHMX Macc cnpasa oT ycTeeporo Gapa —
B CHJAY TIOJBETPEHHOrD 3ATCHCHHA yuacTka Gapou.

OTMeyeHHEIME HCCACAOBAHNAMH GHAN ONpeleacil He TOJLKO YYacTKH
YCHOPEHHA H 3AMCLICHNS NMOTOKA HAHOCOB, HO H TPAaccH ero cleJoBapus.
Tak, NOTOK MeAKOro necka NoAXOJHT ¢ 3amaia K yereio [layrassl mapokoi
BAOALDeperoBoil noaocofl; oOTTOKOM MeIKHIl Necok BHHOCHTCH K OKOHEYHO-
e¢ri Bapa (B none ajepputon), 3icch o 3oHe |0-merporoil H3obBaTh NOTOK
nepecexaer HapoByI0 OTMEeNL B BHIC NecyaHoil JOPORKN vepes noje ped-
HEX HIOB H 3apOpavHBACT OAABHORA AYToR onatk K Gepery. [lpn stoMm 3a-
BOPOTE NMOTOK NMONAJAAET B 30HY <NONYTHOTO® IHEPreTHYeCKOro BO3AeficTBHd
(Tr=+12,0 ycaoBH. eMHHIL), ONPELEIAEMOro CAMHM BHICTYNOM Oepera u
noayuaer 3TeM yckopenne. [locsaesnee oTpamaeTcs B npHpole NATHOM
BCKPHTOrO 1a jiHe KPYNHO3CPHHCTOPO necka Ha ravOmnax 15—20 wm, B
apeaJie 3aJeraHna aJeBpHTOB, @ TAKMKE pPe3KHM OTCTYNAeHHeMm nzobat K Ge-
pery (cm. puc. 1),

OtmeyenHoe NPoABHMEHHE MOTOKA HAHOCOB K Yycthbio Jlayrasw Bo
BCTPEdy MECTHON HAHOCOABHMKYULEH chic 00BLACHACTCA CYMMAPHBIM BJAMAHH-
em Beefl macchl rewepansHoro noOToKa, HAVIIEro BAOJbL 3anajiHoro Gepera
Puscroro saausa & Pure. Jlokaabhnie SHepreTHYeCKHe YCHAHA He MOoryr
NPOABAATECH W3DAHPOBAHHO, & HAXOAATCA BO BIZUMOBIWAHHH C npospie-
HHAMH Ha CMexHmx ywacTkax noGepewmns. Ha 150-kmaomerposoM nyTH
CBOEro CJe/0BAHHA N0 3anajnoMy Oepery 3a/HBa NOTOK HAKANJAHBAET HHep-
LHOHHYI0 MOLLHOCTR, HOCHMYIO FeHepatbHEIM NpnOpexHuM TeyenweMm, JTa
AobaBOUHARA MOLWHOCTL HE TOJALKO CBOMHT Ha HeT NPOABICHHE pPACHeTHBIX
orpuuarensiux T caeea or yvetes p. [lavrasw, wo obaanaer eme o n3GuT-
KOM MOLLHOCTH, MO3BOJARIOUIEM TMOTOKY NpPeojoeTs KPYNHOe NpelaTcTaHe
B BuAe Bapopoil ormean p. Jdayrasu,

Chaeayer OTMETHTh, UTO JHWIL B OJIHOM CAYYae 13 NPOBEJeHHEYX IEeCTH
JHTOJOTHUCCKHX CHEMOK pacnpeleicHie HHAHKATOPOR CEHAETEALCTBORAAD
o (haKTHYECKOM TepeMeltenii Hanocos oT yetba layrass saeso — cornac-
HO J0KaakHOMY pacderdHoMmy T W Bo BCTpewy reHepaJbHOMY NOTOKY. ¥9acTok
ECTPCUH JORAALHOTO H reHepanbHOro NMoOTOKOB ONpeLeHJcs B STOM cayyae
HE TOJABLKO KApPTHHOM HHAHKATOPOR, HO TaK¥e H MOponorHyeckn — nossac-
HHEM KPATKOBPeMeHHOro akKyMYJATHBHoro o0pa3zoBalHd Ha CTBOPE YCThA
p. Jlueayne, 8 10 kM K 3anaay or ycrbs Jlayrasmsl. )

H3 ckazaHHOro BHAHO, YTO OTHOCHTEALHO KPYTOil mHetyn Gepera crpe-
JA0f B 4—5 KM B COOTBETCTRYIOWNX YCJOBUAX MOKET HE SIBASATHCA HEnpo-
NYCKOM /I8 MeJKOZCPHHCTHY Necuansx HadocoB. $flcHo Takxe BANAHHE
rpasHiyHLly yeaosnil, KOTOpele MOTYT MCHATL Jaike HanpasJeHHe [0TOKa
NPOTHR pacueTHoro B jaHHoll Touke. A nocieiHee aHAMNT, HTO IHEpreTi-
yecKde pacueTsl HeoOXOAHMO BECTH NO LEABM PerdoHaM BI3aHMOBAHAHHA.
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EFFECTS OF SHORELINE UNEVENNESS
ON SEDIMENT DRIFT ALONG THE SHORE

by
R. KNAPS

ABSTRACT

Sandy seashores, including those of the Baltic, are characterized
biy a comparatively wide shore shallow slope, fine-particle composition
of the bottom material and by an even shoreline. This contributes to the
formation of powerful beach drifting (up to a million cubic meters per
annum), extending for hundreds of kilometers along the shore. The une-
venness of the shoreline (presence of cusps) may inhibit the sediment
drift, either completely or partially. This is manifested in nature by accu-
mulation, shore shallowing and increased driftage of shore structures on
the windward side, as well as by beach retreat on the leeward side.

For the industrial exploitation of the shore, it is, beyond any doubt,
of extreme importance that the nature of the effects of shoreline uneven-
ness are known in the given circumstances, and not only qualitalively
but also quantitatively.

The sandy sediment is transported by wind currents in cooperation
with the waves over a wide foreshore area. The power and direction of
the active factor action are usually defined in terms of calculated power
characteristics for the sediment transport. Alongside with the calculated
methods of determining the drift state, it is advisable to use morphologi-
cal studies of the submarine slope on the cusp and its approaches. Parti-
cularly convincing results are obtained by using the lithological method
in the study of sediment transport even for objects of considerable comp-
lexity (using both the natural and artificial indicators).

In the present paper, using calculation and lithological methods, the
hydrodynamical situations are studied for the given objects and the con-
ditions are determined under which the sediment drifts may pass round
the cusps, even if their length reaches 4—35 kilometers and their slope
exceeds 45°. The effect is substantially dependent on the combination of
the active factors. In evaluating their effects, it is necessary to take into
account also the effects from the neighbouring regions.

BALTICA ‘ Val. 7 | Pag. 215—221 Vitnius, 1982

OCHOBHBIE NPHHUHNLI YKPENJIEHHA NECYAHLIX BEPEIOB

B, JI, BOVIAKPEB, Kamunirpan

Haunuii ponpoc paccMmaTpHBaeTcA ¢ HeckoJbkux nosmumi: 1) Oco-
GeHHOCTb AHHAMHKH necyanoro Gepera W caMux necuansx Hanocos; 2) Kon-
KpeTHHE NPHPOAHHE yoaoBHA pabortel  Oepero3aliuTHHIX  COOPYMHEHHN
(noaoxeinie aamnuaeMoro yyacrka, sanacue u Gananc HaHOCOB Ha yKpen-
JAAeMOM H CMEMHBIX yyacTKax H T. 1.); 3) 3anaun Geperozawurel (3aumnra
GeperosuXx o6LEKTOB, COXpaHeHWe HWAN pacliupenne nasmel u T. 1);
4) Cpencta u cnocobul s3altiTel (THNE COOpyMeHHl B HX pa3MelleHHe B
Geperosoil 30He, HCKYCCTREHHOE NHTaHMe nasxed w 1. 1.). Pacemarpunae-
MBE NONOKEHHR HANICTPHPYIOTCA B OCHOBHOM 3HAKOMBIMH aBTOPY NpHMe-
paMi OeperozaluiThl pasaHYHBIX Y4acTKOB nobepexba Baathkn B npeneaax
CCCP, ITHP u TOP.

OcHonnan ocoGeHHOCTL YKpenseHHs Geperos ¢ necyaHsMH HAHOCAMHE
3AKNIOYAETCH B TOM, 4TO MJAK CHOHKEH JEerkKonoJABHKHEIM MaTepHasoM, a
B AHHaMHKe Ocpera B LeNOM, H INIAHA, B YaCTHOCTH, GOJbIIYIO, eCAH He
pewanuylo, polib HFpaloT BETPO-BOJHOBEE HATOHE W OTTOK HATOHHMX BOJI
or Gepera. MMenHo, Haron # OTTOK NPHEOJAT HEPE/IKO 332 OAHH WITOPM K
MOUTH NOJHOA nepepafoTke, a WHOrLA U K NMOJHOMY pasMbIBY MafxKedl, oco-
GeHHO Ha YHacTKaX C OCTPHIM JAeHUHTOM NecqaHblX HaHOCOB. ITO HeomHO-
KPATHO NOMYEPKHBAAOCH HeMeUKHMH necacaopatenann (Bilow, 1954, Kolp,
1955, Magens, 1958, Vollbrecht, 1953, 1955), a y nac — P, fI. Knancom
(1960, 1966, 1976).

[ITopmoBele Harons Ha necHaHbly NOGEPeKbLAX BHI3LIBAIOT pesknil (3a
HeCKOJIbKO 4acos) noibem ypoBua Ha 1,50—20, a npu skerpemansHuix no
cuae wropMmax n uapezannod Geperosoil auuun n 10 3—4 merpos (Kolp,
1955, Kuane, 1976). 3uauntensunii noAbLeM YpoBHA MPHBOANT K 3aTonje-
HHIO MECHaHOTO MAANA, B PE3YJALTATe Mero WTOPMORLE BOJAHH NOJAYMAIOT
ce0GoMHBI JOCTYN K BepXHell 4acTH NAfMXKa | HAauNHAOT PA3MHBATL pac-
NOJOMEHHYIO 33 HAM aBanIONY WAl noiHoxue abpa3znonnoro yeryna. Ha-
TYPHEIMH ChEMKAMH N pacdyeramM OHJIO yCTauoBAEHO, 4TO 3a oaun 6—7
Ganawueii wropm B gespase 1962 rona Toasko no nepuMerpy CamGwil-
ckoro moayoctpoma Guao cMmeTo Goaee 05 man. m® npenmymiecTBeHHo
necyanslx oTAoKennfi, 8 BHAe waefihos, obpaMaABWIHX noaHoMHe abpa-
FHOHHBIX yeTynor, 370 coctaBnao rojopoil o6bem aGpazun Geperos 3Toro
vuactia nobepexns (Dofinarpan, 1966). Ilo pawnmy 10, J1. Wyiickoro
(1969), 3a oauH wWropM NPOACAMHTENBHOCTEIO Beero B 15—16 wacos B ok-
tabpe 1967 rojga ua socrounom nobepexnve baatuku Guno cmbito ¢ Gepera
nopaaka 5 man, M3 necuaHux OTAOHKEHN,

CHAbHBEI WTOPMOBON HATOH, BH3HBAIILKI -NOABEM YPOBHA MOpPH, He-
peaKko NPHBOAHT K pasMbiBY OTIAJbHEIX YYAacTKOB aBaHIIOHE H K MpopHBY
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HAFOHHHX BOA HA MPHAErAIOULYI0 CO CTOPOHH CYIIH K JUOHE HH3KYIO Mp-
MOpCKYIO Teppacy. Takme caywam Wmenn Mecto, Hanpumep, Ha noGepesxne
FIP. Ha aGpasuonubix GeperaX INTOPMOBHE HATOHB BH3IMBAIOT MO B
PasMbIB PA3BUTHX ¥ NOAHOMKLA KAHDA OCHNHEX H ONABBHHHO-ONOAIHERE X
waeiipos. B nrore aGpasuonnuiit Geper Ha 3HAYUTEALHOM NPOTHKEHHH OKa-
SbIBACTCA MOApPesaHHBIM, 8 H3 YYacTKaX NPeMHEro PasBuTHA unieiidos ob.
PasyoTcA NMOYTH OTBeCcHLIe obpHEn BHcoToil oT 7T—8 Ao 10—12 m. Huenno
TdK NOCAE IKCTPEMAABHEIX MO CHAE MTOPMOB NMOAPE3AIOTCH MOMTH NO BCEMY
nepumeTpy abGpasnonnsle Gepera Kaaunnurpaickoro noGepesns Bantugi,

Bamurym momentom, kotopuil ocoGenno lonKen YUHTHBATLCA TPH 1npo-
CKTHPOBAHUN GeperosatlyTHEIX coopyRennii Ha Geperax ¢ necyanuMH HaHo-
caMi, ABNAETCA TO, YTO NONOJHCHHC [JISMa NEcKOM NPOHEXOANT HacTo 3a
CHeT BAOJABOEPEroBOro NPHHOCA €ro Co © MEXHBX wan Gogdee yaaldeHHbBIX
(nnoraa ma AecATEM N JaKe COTHH Kiaomerpos) yuactrkos Gepera. [Mpm
ITOM !IEPE.‘-‘[E‘.EJ.I,EIHIE Nnecka BAGS L ﬁElTL‘FH OCYUIECTBARETCH O noasoiHOMYy
GeperoBOMY CKJIOHY WIHPOKOi NMOJOCON OT HECKOARKHX COTCH METPOB 0 He-
CKOABKHX Kunomerpos (Knanc, 1952, Boanaupes n ap., 1979). Hs sroro
WHPoKOro BAOALOEPEroBOro NOTOKA HAHOCOB JHIIL YACTL necka noaGusaer-
e K Gepery H Wier Ha nocTpoeHHe BepxHeR MacTH cKAoHa B nasma. OcHon-
Hasf e ero 4acTb o6LIMHO NPOXOANT TPAHINTOM BAOJAL Gepera foa Bozjaeli-
CTBHEM CHJIBHBX INTOpMOBHX TeweHuil. Muenno ¢ aefictenem proawsbepero-
BHX WTOPMOBLX TeueHHHl H € OTTOKOM NHAroHHWX BOA CBRA3ANL GOJBUINC
norepu mecka ¢ nasma. OTTOK, HepeAKo YoHaehnwit aeificTeuenm Geperosa-
IHTHELX COOPYIKEHHN, BLIHOCHT NMeCoK € NARMKa, rie oH Nonafiaer B 30Hy
NeHCTBHA BAONLOEPErOBHX IITOPMOBLIX TEYEHHI M BWHOCHTCA 3a Npeeas
yuacTKka pasmuiBa. B To e Bpems cAeayer NoMHHTB, YTO NECOK B 30He
3HAUNTeNbHON AedopMalii BOAHLL H BHCOKHX NPHAOHHLIX BOJIHOBMX CKO-
pocTell BIBEIIHBALTCA I HA €rO NepeHOCe MPAKTHYECKN YAKe He CKa3uBaeTes
cHna TAMecTH. [ToaToMy B COOTBETCTBHH € pacnpefeieHieM BOJAHOBHY CKo-
pocTeit OH B NPHAOHHOM CJ0€ HMEET TeHAEHUHIO NPCHMYILECTREHHOMO Nepe-
MEUleHHA BBepX no ckAoHY K Oepery, Mmenno nostoMy name na ywactkax
¢ HOABIIHM NedHUHATOM NeCHaHBIX HAHOCDE BCC e B BepXHel wacTn noaBoI-
HOTO GeperoBOro CKJAOHa COXpaHseTcs npuatas Kk Gepery Jamn3a necka, a
B OTAGNLHBIX CAYYa#X N Y3KHe HaABOAHKE fecyanuie nasxn. Ha nopmans-
HO Pa3BHTHX NecYaHbIX Nafxax wupHHol ot 30 10 50 m 3710 necwanoe noj-
BOJHOE OCHOBaHWe NAsKa (necuanan Gepma) HaunHaerca ¢ rayGun 7—8 m
0 HMeeT WHpHHY o1 500—600 1o 800—900 M.

Mexannsm QopMHpOBaHEA rafedHHX H NECMAHEY NASKell, KAK NOKa-
daan waumn necaenosanns (Ilyask, Goanwpes, 1968), no cymeersy eam.
Onnaxo, nvenno Goablan NOABHMHOCTL NECKA, ¢ OAHOM CTOPOHE, W BHCO-
Kaf (GUALTPYIOUAn cnocoBHOCTL FajdbKH, © APYrofi CTOpOHH, onpeleasior
TO, UTO HAHOCH NECYAHOrD W rajevyHoro namKell No-pazHOMY pearnpyiorT Ha
MPHOOHEI NOTOK, 4TO BeleT W K KOPEHHOMY OTAHUIIO MOP(OJIOTHN 11 AHHA-
MHKH 9THX naszkeil. Tlecyanstil nasx, nMeoni nefoabmyo GRILTPYIOLLYIO
CnocofiHOCTL, 3HAYHTEALHO Jerue n OucTpee nepepabarbizaeTcs MpHGOTHEM
MOTOKOM, OCOGEHHO NpPH IHAYMHTEALHBIX HAFOHAX, KOMMCHCHPYEMMX MOILL-
HWM OTTOKOM C NASMKA Haroinubix Bod. B esstan ¢ atum o HMeer maibil
YKAOH, &8 HA YYyacTKax ¢ AeHUHTOM [ecKa MomeT OHTh CMBIT 33 OIHH
wropM. [locaeanee yeyrybasercs tem, uto WTOPMOBOC BOJIHEHHE Ha necua-
HeX Geperax oGHYHO CONPOBOMAAETCA PA3BHTHEM CHABHHX BROALGepero-
BHX TedeHHfi (co ckopoctuio o7 1—2 o 3—4 m/cex). [Tostomy eMmppaem il
€ MAAMa NECOK, KAK VKA3WBANOCH BHILC, CPa3y e NoAXBATHBACTCS ITHM
TeMeHHeM W YHOCHTCA 38 npeiensl yyacTea pasmusa. [lpn 3tom saosasGe-
peroBele TEYEHHA pa3pHBalOTCA, KaK 37O HEOAHOKPATHO E!Eﬁ.’!!ﬂﬂﬂ.’lﬂch
P. 5. Knancom n wmMuoi0, AaMe nMpH NoaxoAe BOJAH MO HOpPMadH K Gepery.

204

Takoe aBiacune noaTeepxiaanT 0 vabmosennn H, A. AfiGynatosa Ha necua-
nex nobepexbax Yepnoro mops (1964). B cayyae oTcyTCTBEHA TPaH3IHTHOTO
NOCTYMJACHHA MECKAa €O CMCMHOrD HapeTpelilioro yuacTka Oepera Boccra-
HOBJCHHE PA3MBITOrD [JIAKA BechMa 3aTPYAHNTEALHO, I TAKOR Deper MoMer
JHUHTLCS NARKa Ha AanTensHoe spems. Takas kapTuna ormeqaercs, Ha-
npiMep, na BHerynax Gepera, ¢ KOTOPHX nponcxoint neobpatumuil exoc
pHXA0ro ofiomounoro mMatepnana (meicn Tapan n Isapaeiickuii va Kann-
uunrpaackom noGepesive BaaTHEN), HAW e HA YYACTKAX 33POXACHHA MO-

- Puc. |. TTpisep yEPenaenns fecianoro nofepesbs Pasnn€upiMi TunaMn Gepe-

roasmnTiey coopysennft, Cnpapa — weykpensenuil Geper ¢ GKTHBHEIM KJAH-
pos 1 yIKEM meciaduy nasses. B cpeanefl wactn cenuka — Geper ¢ Gymamn
C OTMEPIIHM KANGOM N HPOKIY MecUdnEs NAsHReM, .rl-'l..'IEi."—ﬁ'QPEI' c any-
erynenuaroft Geronnodl GeperosanuiTiod crenoli 0 ODojee YacTo PACNOMUKEH-
Wy Oymasu. Ofpaumaer na cefm BAHMANWE NOJIOE OTcyTeTREE nagxa. lanee
cHOoBa waeT fH'pL"'I’ [ ﬁ‘l-'“il?-lll 0 OTHOCHTEABNO MINPOKHM TARHEM. Mot BBTOpA,

ToKa Hasocos (cesepuoe noGepesbe Kaamumirpaickoii oGracty ot m. Ta-
pau o OTpagnoro BKAOMHTENLHO — CM. PHCYHOK B JIPYToil CTaThe aBTOpa
B atoM cOopuuke). Jlajee Kk BocTOKY oTMenaercs yxe Heboublod no obb-
eMy TPAH3HT MecHaHblXx HAHOCOB M PasMEIBacMbie MePHOAHYCCKH MPH WTOP-
Max NASHH BOOCACACTBHH YacTHHHO HAN HOJHOCTHLIO BOCCTAHABIAMBAIOTCH.

Pasmbie necuanbix nasedl, ocofenno na ywactkax Oepera ¢ OCTpHM
AePHUHTOM Necka, Hepeako yeyrybGasercs naauuuesm OGeperosatlHTHLIX CTeH
HAH POBHOTO TPYAHO (MAW meadenno) aGpamupyemoro Genwa, Ha ywaerkax
¢ JedHUMTOM Necka NASK nepen crenkofi ofbuHo orGpacuiBaercs oTOOH-
HOfl BOAMOIL yaKe B nepeyio daay passurua wropsma. OTTOK OT cTeHKH Obi-
BaeT HACTOLKO CHALHLIM, YTO MeCOK Cpa3y Nonajaer B 30HY pa3BHTHA
BAOALOCPEroBLE X WTOPMOBLIY TEYCHHNT W yHOCHTCA npous. Jlame npu wrop-
Max cpefdell cunl, 3a cuer AeficTEHA OTOOAHON BOJHB NPOHCXOAHT pas-
muie panxa. [Tostomy nasmn nepei creHkoll o0bLIYHO 3IHAYMTENBLHO YiKe,
YyeM Ha CMeMHHEIX HCVEPCIJACHHBX YYacTKaX, WIH y4acTKax ¢ OyHaMH

{puc. 1).
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Ha Gepery ¢ gedmunrom nanocos u c POBHLIM GeHYeM NeCcoK Takwgn
NJIOX0 YACPIHBACTCH H JIETKO BHHOCHTCA € NAAMKa H NO/IBOIHOTO Geperosorg
CK/IOHA. 3TO OGYCAOBJEHO TeM, UTO MecoK, sajeraiomuil Ha poBHOM naor-
HoM GeHde, JIerko B3BELUHBAETCH W H3-3a OTCYTCTBHA (DHABTPAUHH B ang
CHOCHTCA € NAAXKa H NMOABOAHOrO ckAoHa. 1o Habamoadercs, HanpuMep
NPOTHB KOpHemoro yyactka Kypuickoli KocH, rae Ha e BHXOAAT MAOTHHE
JINCTOBATEIE PEBHHE JaryHHble Wb, a necyansii NOKPOB MOIHOCTLIO Beerg
B 30—40 cm passBuT TONBKO B caMoil BepxHell YaCTH NoABOAHOTO Geperosorg
CKJOHA,

3HauNTE/LHOE BAHANME HA PA3MBWIB NARKA Ha Geperax ¢ necuaHbimp
HAHOCAMH OKaswpBawT Takmke (ocobenHo Ha Geperax ¢ AeHIHTOM nNecka)
nonepeyHbEle COOPYMEHHs CIOUHOND THIA, HANpHUMep, AByxpaanbe GyHu ¢
KAMEHHLIM 3aN0JHEHHEM, HE TOBOPA yiKe 0 MOHOJNTHEIX Gynax. Takue Gyuwm
CO3L310T KOHUEHTPHPOBAHHEI HAroOH BOAW K Oepery W cTOMb JKEe HHTEHCHA-
HElfl OTTOK HaroHHBIX BOA OT Gepera, 4TO B KOHEYHOM HTOre MNPHBOONT K
HACTHYHOMY WJN NOJHOMY pasMbiBY necuanblx nasmedn. [lpumepom momer
CAYHHTL ydacTok Gepera B paiione Orvpaanoro (Kaamummrpaackoe noGe-
pebe), ykpenaenuuifi nourn 50-10 ABYXPATHBMH GYHAMH € KaMeHHMM 3a.
nonnennem. Bynw sti aanuoii or 90 g0 110 M Guan npomomenHpoBansl Ha
AeficTBHe BOJMHEHHA W TedeHHil, NPHYEM PE3YALTATH MOAEAHPOBAHUA NOKa-
saan obnanesnsaomne pesyabrate (Kressner, 1928). M aeficteurensno, s
NepBLle rojbl Nocie MOCTPORKH NMAAM HA 3TOM YYacTKe Hapoc Ha 5 M, HO
3aTeM CTa/l pasMbiBATLCA M B HACTOALLEE BPEMA HMeeT BechbMa HeGoablIyio
LIHPHHY, HI]H'-IE!.-I Ha YYacTKax O CTeHaAMH CMBEIT NOAHOCTHLIO. Bo I-ISﬁE:}KﬂHI{E
pasmbiBa NMECYAHOro MAMMKA HA TAKHX YYACTKAX NMPHXOAHTCA HApsay ¢ Gy-
HaMH CTPOHTL MOABOAHBIE BOJHOMOMBI, Kak 3T0 cAenaHo Ha OjecckoMm mno-
fepexne Yepnoro mops.

Ha necwanmix nofepemnax, Kak M Ha rajleqHbix, JYYUIHM BOJAHOTACHTE-
JeM fsaserca wHpokHi nasx. B yenosuax Bantuku xopowee sonHoraue-
HHE NPH BOAHEHRHH 0 7 Gajn0B NPOHCXOAHT Ha nasMKe wmpHHoi 40—45 M.
Ho naxe u npu Gosee cHABHOM BOAHEHHH Takofl NAfK, HCNHTHBAR paa-
MBIB (HHOrZA Ha NOJOBHHY cBoeil nepeoHayanLHON WHPHHE 0 8 2,6—3 pa=
33 M0 006beMy HAHOCOB), BCe e IHAYNTEJLHO YMEHbINAST BEJHUHHY paa-
MblBa Gepera. B cBasn ¢ 9THM NpH 3amMTe NecyaHslx Geperos OT pasMmBa
CTPEMATCA CTPOHTL NECKOYACPKHBAIOWNE H NIAKCHAKONHTEALHEE COOPY-
HEeHHH, B KauecTBe KakopuX ofuyHo npumensior OGynst. Ocolenno Gorat
ONBIT CTPOHTEALCTBAa OyH Ha noGepembax I'JIP, lMoavww w CCCP (B npe-
aenax Kaauuuurpaackoft obGaactn), riae 3a nocjeanee crojerHe HX No-
cTpoeHo Heckoanko Thicad. (Bilow, 1954, Hansen, 1938, Petersen, 1961).
Onuir sxenayarauun stux Gyn n anaans spdextusrocTn ux paorsl noka-
3aJH, 4TO NPHMCHHMOCTL WX Ha necyaHuX Geperax Ao/mHa GHTL BecbMa
OrpaHHYeHa, TAK KaK OHH HaKanJHBawT AOCTATOYHO IWHPOKHE NAANKH (10
35—40 M) TOABKO Ha TPAHIHTHBIX YHACTKAX NMOTOKA, rje MOUHOCTL BAOJL-
Geperosoro nOTOKa nNecqaHMX HaHOCOB He Godee wem Ha 1/4 menbe ero
eMHKOCTH. A B CRA3N ¢ yNapAHBAHHCM MCKOYHHEIMH KapMaHaMm vacTH ne-
peMeliaeMoro B1oas Gepera necka, MoBCEMECTHO oTMeqaeTcd HHTCHCHBHEIR
paampis OGepera c noaserpeHnoii CTOPOHB OT TPYNNH MOCTPOCHHBIX GYH.
[puues, uem Goabie HeJ OHACHIULEHHOCTE NOTOKA, TEM 3TOT PA3MHEB HHTEH-
cHBHee H 3aypaTbhiBaer GoJAbIINHA NO AAHHE yuacToK (Mmoria AjuHoOR B He-
CKOALKO KHaomeTpoe). Bansnne koneTpyxkuumu GyH, HX JAHHB, B3amopac-
NOJOMEHHA H OPHEHTHPOBKI HA AHHAMHKY YKPeIJeHHOro W cMmesHoro Ge-
pera Gua0 xopowo pacemorpero X. Xaiizepom (1927). a na Goaee Homom
marepuane — P. fI. Kuancom (1960).

Jlas ymennulenna pasMbiBa Gepera Ha NOJABETPEHHOM Y4acTKe oT rpyn-
Ol GYH HECKOMIBKO NOcAefHHX OyH NOCTEMEHHO YKOPAuMHBAIOT, YTOOL YMeHb-
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WHTh 3aTCHEHHOCTL NOJABETPEHHOrO YHacTKa o AAHHY OMHAACMOrO Y4HacTKa
pasmnipa. B nocaesoennbie rofn Ha TAKHX YNAcTKax, HanpuMmep ¢ nogser-
pentoil BoCTOuHOIl CTOPOHE OT nopra Yerka, Ha Koce Xelib NONLCKHMH TH-
APOTEXHHKAMII HAYAMN CTPONTHLCA T4K HA3WBaeMble amyphule GyHM, rje
CHBO3HOCTh MEXLY cranaMH, ofpaayiomumi Gviy, cocrasina 40—60%. Oa-
HAKO H B 3TOM C/ayuae, Kak Mor yOeAHTLbCA aBTOP CTATbM, JHKBHAHPOBATL
pa3MBlB Ha HH3OBOM YYacTke BCe PaBHO He YAaBajlock,

Ha noGepexse I'JIP nocnenosatespHoe cTpoHTeascTBO GYH Ha yuacTt-
Kax HH30BOrO PasMbiBa NPHBENO K TOMY, 4TO OYHAMH OKa3aJHCh MOKPHITH
NOMTH BCE YHACTKH NPEHHero akkyMmyasatnsiore Gepera (Biilow, 1954,
Kolp, 1956). Ocolenno BeJHKH y4acTKH NOABETPEHHOrO Pa3MLiBa y NOPTOB,
OrpajinTeNbHLEe COOPYMEHHA KOTOPHX BEUIBHHYTE B MOPE Ha HECKOAbLKO
COTEH METPOB, 8 B OT/ACIBHBIX CAYHaAX H Ha KHAOMETpH. YYacTKH pasMuBa
¢ MOABETPEHHLIX E€TOPOH OT MOPTa HMEOT LAHHY OT HECKOALKHX KHJIOMET-
poB fo 12 KnioMeTpoB, Kak HanpHMep, ¢ ceBepHOil NoABeTpeHHON CTOPOHL
ot nopta Benrcnuac. Crponrenberso OyH € NoABeTpelHBIX CTOPOH OT fop-
TOB NPHBOJAHT K CMCILCHHIO YYACTKOB Pa3MbiBa BHI3 N0 XO1Y NOTOKa, B pe-
ayabTaTe Yero GyHH NPHXOJHTCH CTPOHTL BCe jaJjiee H jajee N0 XOAY Mo-
toka. B wrore, Hanpumep, ¢ nojBeTpeHHOl cTopolsl o1 nopra Baaaucaasoso,
nocrpoennoro v KopHa kochl Xeab (llomsckoe noGepesse) rpynny Gyn
NpHLLIOCH NPOTAHYTL Ha 16 KM, npHueM pasMels Oepera Ha HH3OBOM YuacT-
K€ NOJHOCTBIO HE MPeKpaTHICH.

Cheayer saMeruTh, 4To OYHE HapylWalwT H eCTeCTBeHHBIA Jaangmadr
MOpcKoro nobepednbs H € COBPEMEHHBIX SCTETHYECKHX MO3MUHA HX CTPOM-
TENLCTBO BPAA JAH UefecoobpasHo.

Oanako B UeJ0M pAje cAyuaeB, KOTAa Bee e HeoOGXOAHMO 3alHTHTh
panfonee wenHyw GepPerosyio TEpPPHTOPHIO, OYHW BCe e NPHXOAHTCH
cTpoHTh. B 3TOM naage odeHb Ba#HO YCTAHOBHTL COOTHOIIEHHE (dakTHYe-
CKOMl MOUHOCTH NOTOKAa K €rd BO3MOMHON eMKOCTH, HAH, HHBLIMH CAOBAMH,
cTeflellh HeloHacklleHHocTH BAoALGeperoBoro notoka nanocos. HeoGxonu-
MO YUECTE H BO3MOXKHOE BAHSHHE IPYNNE MOCTPOeHHHBIX OYH Ha CMeMHBIA
NoABETPEHHLI yyacToK Oepera.

Kak ykaswmpanock, Ha y4acTKaX €O 3HAYNTE/IbHBIM JAedHUHTOM mecya-
HEX HAHOCOB NJAAM HE HAKanJHBawT Aame OyHe anuuof go 110—120
(puc. 2). Ha TpananTHmx ydacTkax ¢ HeGoJbIUHM HEJOHACHIULCHHEM MOTO-
ka (mopaaka 20—25%) soram Gu yie yjaopieTBOpHTENLHO paloTaTh M
ABYXpAAHHE GVHH ¢ KaMeHHbis sanoinenneM faunoit ot 80 ao 100 m. Ta-
KHe GyHbl MOTYT HAKANAHBATL H YACpKHBaTh NAfXH (Opasia, NepHOIH-
YecKH pasmbiBacMBle) wnpHHoi o 30—35 M, uto AnA cosjanus cTaOH/b-
Horo nAsAMKa, ocobeHHD ANA KYPOPTHEIX Ueacli, SRHO HeAOCTATOYHO.

Heenenosanne necuanslx Geperos banTuskm nokaszano, 4ro cpeiHad
wHpHHa cTabrabHeX naskedlt cocrapnser 40—50 M. [lasxu mensiedl ww-
puisl (nopsaka 25—35 M) noasBepMeHb NEPHOAHHYECKHM, 3a4acTyio CHIbL-
HuM pasmbiBam. [lasau wupanoi ao 20—25 M o0BMHO XapakTepHIYOT
yHacTKH pasMbiBa ¢ Aeuuntom necyanwx Hanocos. [laaxu wupnuod Go-
Jgee 45—50 m pacnpocTpaHens Ha YYacTKaxX YacTHYHOrO BHINAJeHHA necua-
HEX HAHOCOB H3 NMOTOKA M HX AKKYMYJAUNH Ha axe u Oepery,

Hexoas ma storo, ANs CO3AAHHA YCTORYHBLIX cTaOHALHBIX nasKed He-
ofxoanMo 3anaBathed Hx wupnuoii 8 40—50 m. Kax nokasmpaer sapy-
Gewnnil onwit (lepmanua, [loaswa), aaa cosjanns Takux nasxeil weol-
xoauMo coopyxenne Oyn aauxoit or 100 mo 120 m. Tlpumepom moxer
cAy®nTh yyacTok Gepera Ha noasckom noGepexue or KonoGmera po Cap-
GuHora, rae B 1898—1916 u » 1926—194]1 r. r. OGwJaa nocTpoeHa rpynna
Goaee vem u3 200 6yn (Hansen, 1938, 1941).
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B uenom page cayuaes, ocoGenno Ha y4acTKax co 3HAUHTEALHBM je.
duuprom uanocos (Ao 35—40%), so MaGemanne cHABHOrO NOABETPCHHOr
PasMBIBA NPHXOAHTCH cTponTL Gynst pannoil 1o 80 m. Taxme Gyuul nospg.
JAOT HAKANAHBATL NS WHpHHol 10 30—35 M, nepHoANYecKd pasMuingp.
Mbifi TPH CHABLHBIX WITOPMAX.

Piic. 2. Beper, vepenaciunil Gynamu aawnod o1 70 ao 100 m n Getowsofl Gepero-

saumriol crenof, [Tams oTeyTETAYET H3-33 OCTPOrO Ae@UIITA NECHANEX HAHOCOB,

Janoauenns mcmﬁyﬁnux KEARMAHOD NCCKOM HE NPpoNsSOWA0, CYULIECTBO0BAHHE YIKOro
AAAME HEROIMOMID N3-33 Hamwmn Geperoaampruof creusl. $oro asropa.

Byun menbwen aanuas (40—050 m) wa Geperax ¢ necyaHLIMH HaHoca-
st mMagosddertnenn. Takne GYHE CTPOMAHCH B JAOBOCHHHIC TOJB Hemell-
KHMH THAPOTEXHHKAMH KaK NPOMEeMYTOUHLIe MeHAY OCHOBHBIMH [LIHHHBIMH
GyHaMu AJas YMEHbLIICHHA NepeMeiicHis (nepedopMHpOBAHHA) HAHOCHOrO
TeNa NAAXKE MPH KOCOMOAXOAMUMY K Oepery WTOpMOBLIX BOAHAX BO nabe-
MAHHE OrOJCHHA KOPHEeRWX yyacTkos OyH.

OnelT CTPONTEALETEA WA Necdyanbix Geperax pasinyHOro poia Onosacok
NoKasuBacT B obuleM HY OTPHILATENBHYI0 HIH Gecnofesnyio pods B 3alli-
Te o7 pasmbipa. OcoGeHHO STO OTHOCHTCA K MECHAHBIM fcperaM © apawmio-
poit. Ha noapckom nolepesibe B NOCAEBOCHABE TOAb (PAKTHREOBAIOCH
CTPOHTEILCTBO ONOACOK B BHAE mofAca 3-% TOHHHX GeTOHHBIN ﬁ.ftmmf!. ya0-
JEHHBIX HA XBOPOCTAHOM (PAIIMHHHKEC MEMY ABYMH prjaMu ceai. IMpn
yaape npuOOHHOro NOTOKa B MEPeAHiol rpank GeTOHHBIX GJOKOB MPONCXO-
JAHT MHTEHCHBHHIT pasMbiB NAfMKAa nNepel ONoACKoll, NoAMME M npocajika
dawnupx Topakos. B utore wepes 1—2 roga nocie CTponTenbeTsa i
dawnnnste Tiopakn, n GeToHnbe 6A0KH NOFPYRAOTCA B TOAWLY NecKa nas-
}a W Ha €ro NMOBEPXHOCTH OCTAIOTCA JHUIL TOPYALLNE CBAH, MEXNLY KOTO-
pEMI panee Guaa yiaomens Tiodsain n Gaokn. Heyaaunulii onur npumene-
HUS TAKHX ONOSCOK HA necyanbix Oeperax # ux orpuuarteasiuil sdexr
wapoko obcymaannes 8 50—60 r. r. B noawckoil anreparype.

[TpuMererne ONOACOK BOIMOMHO TOJALKO Ha feperax ¢ aKTHBHHIM KJH-
doM ¢ UeLI0 OCTAHOBKM JlajbHeHLWero npoiecca abpazun n nojpesaHns
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ocHOBaHNA ckioHa. Onosacka B puje cBAiHOTO PAJA ¢ WANOYHEIM GETORHBIM
Gpycom cevennem 50350 cM H samoaHenHeM Nasyxn MeMAy ONOACKON H
pCHOBAHMEM OOpHIBA KPYNHBIM pEAHLM KamHem Owaa nocrpoena B 1963/
G6 r. r. 8 Ceeraoropekoil Gyxte Ha Kasaunwdrpajckom nobGepesbve. Ona
OCTAHOBHAA [adbHeiiee nojpesaune GeperoBoro CKAOHa, HO 34TO NpHBe-
Jia K NOMHOMY pasMBIBY nAsMKa Ha yuactke Goaee 500 M,

GeToHHble CTeHKH, HaOepemHbe H3 KIAAKH KaMH$ C OTBeCHONl mau
MoYTH OTBECHON nepeitefi rpaHblo, KAK yHe ropopuaoch, BEAYT K pasMbiBy
necyanoro naaxa, [lostomy HX CTPOHTEALCTEO BOZMOMKHO TOALKO HA yHacT-
Kax, rie neolXoAHMO NPHOCTAHOBHTL WANH NOJHOCTLIO NpeKpaTHTh abpasuio
Gepera, nanpumep, Geper y OJAHIKO OTCTOAULEX OT GPOBKH KAHpa ManKos,
UCHHBIX 3[anfd 7 T, m

B ueaom paae chayuaes, ocoGeHHO Ha aKKYMYASTHBHHX Oeperax kKoc
Il nepeckined, BAOAL KOTOPHX NMPOXOANT TPaHIHTOM BAOALOEperoBold NOTOK
necuaHslX HAHOCOB, JOCTATOMHO 3AUIHTHTL OT pasMuiBa npn  HanGonee
CH/IBHBIX WITOPMAx ocHoBanie asamuons. C 970il Leablo B TeveHne yxe, No
kpaiinelt mepe, croaerus (Abromeit u. a., 1900) venewso ocyuiecTBARETCH
HapauHBaHue OOPaLlEHHONo K MOPIO CKJAOHA aBaHlIoHbl, AA8 H4ero no sTomy
CHAOHY JICNdeTCH XBOPOCTAHON HACTHA, WAH YCTPAHBAIOTCH XBOPOCTSAHEIE
sabopu B Buje Kjaerok. Takan smepa obecneunsaer HapawHsanuwe obpa-
LWEHHOTO K MOPIO CHADHA aBaljlionbl H cozlaiie cBoeoGpasHOro 3alHTHOTO
NPOTHBOWITOPMOBOrD KOHTpopea, KOTOpPHIl B CHALHEE wWTopMma oOHYHO
PA3IMBIBACTCH M KOMACHCHPYET BOSMOMHHA pasMBB caMoro nassa. 3ato
OCTAJLHAA OCHOBHAA YacTh ABAHIOHL COXPAHACTCH H TeM CAMMM JHKBH-
AHPYETCH ONACHOCTL €€ WTOPMOBOrO MPOPHMBA NPH HaroHax H pe3skoM NoAbL-
eme yposa mops. llocae wropmoBore passmbBa HAKONJASHHOrO MecYaHoro
KOHTp(OpC aBAHIIOHL ONEpaunl No ero BOCCTAHOBJAEGHHID NMOBTOPRAIOTCA.
Takas cucrema 3aNTE ABAHAIOHLE OT WTOPMOBOrO pasMbiBa, a TakKme M
KoMnencainn Jjgeduunra BaoaAb0eperosOro NOTOKd HAHOCOB, YCNEIUHO MpH-
MeHAeTeA H NMoHsiHe na necyanwx Geperax TJIP, [THP u y nac, nanpumep,
na Bueannexofl n Kypuckofi kocax.

Ha yuacrkax necuanoro Oepera, MCOBITEIBAIOUHX NEpHOLHYECKHE pas-
MLIBLI, MOCYT ObiTh NPHMEHEHB! JerkHe CODpYHCHHA OTKOCHOrO THNA, Ha-
MpHMEp CTYNCHYATHE OTKOCH U3 cOOpHBIX TOHKOCTEHHBIX GeTOHHBIX NJHT.
IpderTHEHOCTE HX padoTH (YCTOHYHBOCTG MO OTHOLICHHIO K BOJIHOBOMY
BOZACHCTBHIO) B 3HAYHTEALHOR Mepe OVAeT OnpeieaaThca KayecTBOM CTPOH-
TeAbHWE paboT, XOpouwnM 3ajlodeHuem HX (pyHLaMeHTa, KauyecTBeHHOM
CTHIKOBKON MJAHT H HX KpenjeHHem Ha ortkoce. [IpH HekadecTBeHuoMm BH-
noaveunn pador uepefro npouexoanr nedopuanns nant, obpasyieTes Tpe-
ULHHE, ¥epe3 KOTOpLe BOAA NPOHHKACT HA OTKOC, BEIMBIBACT NMECOK H B
HTOTE MPHBOAHT K HACTHYHOMY HJH NOJHOMY Pa3pylIeHHID OTKOCHOrO Kpe-
naexud. Taw, nanpumep, OMA0 paspyueHo noiolHOe OTKOCHOE KpeniacHHe
Ha noasckom noGepemse B Kapeum, BeieicTpie 4ero nepes HHM NpHILIOCH
nocTpouTh Goaee MOULHOE W BECHMA HEe 3CTCTHYHOE MO BHellHeMy BHAY Ge-
Pero3allnTHOe CoopyiKenne.

Takum 006pasoM, NPHMEHHMOCTE TeX HJAH HHBIX THNOB COOPYMKeHHNt
HX pasMelleHHe Ha onpejefeddbly yuacTiax Gepera JLOJ/IKHO ONpefenarsca
sajavell Gepero3alinTel, HX omuidcMoll 3 CKTHEHOCTLIO H BO3MOHRHEIMH
MOCJACACTEHAME KAK HA caM yKpenasemulii yuactok OGepera, Tak M Ha
cMemHEe yuactkd. B Kamaom oraessnom caywae smGop THNA, KOHCTPYK-
UHH, Pa3SMEPOB H KOMMAHOBKH COOPYIKCHHI AOMMKEH pellaThcs HAa OCHOBE
BCCCTOPOHHErD H3YUEHHA NPHPOAHBIX YCJAOBHIT M pemuma Gepera: rugpo-
AMHaMuKl Geperosoil 30Kb (nNapaMerps, HaNpasjieHHe rocnOACTBYIOULHX M
IKCTPEMAALHBIX N0 BHICOTE BOJN, KOJeGaHHs YPOBHS, BHICOTA HATOHOB, pas-
BHTHE NpuOpemublx TeueHuit n 1. A.), mopdonorun, JuHaMmukn Gepera n
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JHa {rﬂunuchcxne H [‘EOMUP{]JD.‘IDI'}HIQCHDE CTpOEHHEe, YEJAOHBL AHA, ﬂapn.
METpBl MAfHa, COCTAB HAHOCOB Ha AHe W Gepery, Temin paspywenus Gepe.
ra, TEHACHIHA JaJbHERUICro PasBHTHH, IKCTpeMalLibie ycaoBHA Oeperp.
BEIX [pOUECCOB H T. L), PeMHMA MHIpaiHit M NOTOKOB HaHocoB (Hanpas-
JeHHe H pEH{IIM rOCHOACTBYHOILEro HEPEIIDCH, 3anackl HAHOCOB HAa JHe gy
Gepery Kaxk Ha JAHHOM YUACTHE, TAK H B cMeXHBIX 1 Gojee yIajeHimy
persoHax, eMKOCTb H MOIIHOCTh [OTOKA HAHOCOB, pasMax MHrpaumui p
T. A.). Joamuo GbiTh YYTEHO BJAHAHHE H BO3MOMKHOE B3aHMOBJHAHHE cy-
IWECTBYIOWHY H HaMeyaeMblX CTPOHTEALCTBOM GeperozauluTHEIX W ADPYrHx
rHAPOTEXHHYCCKHE coopymenuil. Oco0CHHO 4ETKO TAKOH MOAXOL K BONpO-
caM Geperozawmrsl nocrasied B. Il 3enxosnuem (1976) u I1. Bpyynom
{Bruun, 1972).

Ognn M3 cyWecTBeHHMX MOMCHTOB, KOTOPHE [0J4eH YUYHTEIBATECA NpH
NPOEKTHPOBAHHN Gepero3alliiThl NecYanoro noGepesss — IT0 COXpaHeHHe,
a NpH BO3MOMHOCTH H BOCCTAHOBJEHHE NPHPOAHOro pasHoBecHA. Kak or-
MEeqaa0ch, NPOAOJbHEE COOPYMHEHHA MacCHBHOIO THOA — CTEHB, ONOACKH —
O0BYHO HApYWAWT paBHOBECHE BepXHEH YacTH NO/BO/HOrO Geperosoro
CKAOHA M MASMKA; NONEpeuHLlc COOPYMKeHUs aKTHBHOro THNa — OYHH, BOJ-
HOJIOMB — H3LIMAIOT YACTh Necka (Hepelko BecbMa 3HAWHTEJBHYIO!) u3
BAOALGEPErOBOr0 MOTOKA M TEM CaMBIM HApPYWAwT papHOBECHE HA CMEH-
HHX YY3acTKax, Bbi3bBaf Ha NocaeAdHx pasmus Gepera n ana. Ecan na
YKpenaseMeX y4acTkax yiKe orMmedancs AepHUNT HAHOCOB, TO CTPOHTE/b-
CTBO GeperosautuTHEX COOpYIKenuii yeyryGaser, yBe HqHBALT STOT Ae(HINT
M NpH JOCTHIKCHHH NOJOKHTeAbHOro 3(QeKTa Ha OTASALHOM YHEpemJeH-
HOM yYacTHe Gepera, OTMEHaeTcs Peskoe yXyiuleHHe MONOMEHHA Ha CMEX-
HHX yuacTKax., B cBAsH ¢ THM Ha Oeperax ¢ necyaHbiMH HAaHOCAMH NpH
NPOEKTHPOBAHKK GepPerosalluTHEIX COOPYKEHHN HYAHO Npexie BCErO MOM-
HUTb © HeH3GeAHOM HMIBATHH YacTH NeCYaHoro MatepHaja Hu3 sioabbepe-
roBoro MoToKa. [losToMy, HapAdYy ¢ NPOEKTHPOBaHHEM caMmux Hepero3alluT-
HEIX COOpYHeHHil, HEOOXOANMO NPOEKTHPOBATL H HCKYCCTBEHHOE MNOMNOJHE-
HHe Geperosoll 30HB MECUAHBIMH HAHOCAMH, KOMNCHCHPYIOULCE OTMEHAI0-
wmiics # BOIMOMKHO eliie Godee yseauunsawummpiics (npu yspenaenun Oe-
pera) aeduunt 9rHX nanocos. OG stom 0GL4HO «3albiBaloT> NpH NPOCK-
THPOBAHHH H NOCASACTBHA HE3aMELTHTENLHO CKAILIBAKOTCS.

K mapywenuio GajaHca HaHOCOB H YCyTyGJaeHHio HX aedmunta B Ge-
peroBoil 30He OTHOCHTCH M OGEIMHOE CTpeMJeHNHE NMPOCKTHPOBLLHKOR obnza-
TEJALHO NPHKPETL Gepero3allHTHEIMH COOPYMEHHAMH BCe paspyllaeMuie H
pasMbiBaeMble yuacTKH Gepera, He 3a/YMHBAACL O TOM, WTO TaKOe CIIOLI-
Hoe sakpenaexne Gepera JHMUWACT NHTAHNUA, NONOJHCHHA HAHOCAMH Hepero-
BOIl 30HEL M MPHBOANT B KOHEYHOM HTOPe K HX OCTPOMY AeHINHTY. Heawan
yKpenaaTe Bee ydactks noapaa. O6 stom nucan ewe K. Boaor (1954).
B nepeyi ouepedb, A0NHHBE OHTL YKpPenJdeHsl YHacTKH Gepera, npeacTas-
ZIAIOUHE HAPOAHOXOZANCTRCHUYID LEHHOCTL HAH € PACTONOMEHHBIME HA fHe-
pery oGbeKkTaMH, KOTOpHe 06A3aTe/ILHO HYHHO COXpaHHTL.

YKpennense Bcex YYacTKOB MOAPAMA MOMET OKasaTbCA H BPEAHEIM:
Bejlb EAHHCTBCHHBIM HCTOMHHKOM NHTAHHA MOTOKOB HAHOCOB MOMET GuITh
Tonbko MaTtepHan aGpaauu Gepera u AHa, 4TO ocobenno xapaxktTepHo IJA
Baatukn. Ecau nokputs Geper COOMHBME OeperozalllHTHEIMH COOPYHC-
HHSIMH, TO CMeMKHBLIE, HHMeNAeHKalulHe N0 XOAy MOTOKa, y4acTku Oepera JH-
[ATCA MHTAHHA HaHocaMH # HavHercsa ux pasmbip. [lewanauHblil ONET TaKO-
ro cnaowHoro GeperoyKpenaenus uMeercs B goeoennofi epmanuu, rie co-
ppemennoe nofepexse I'JIP nouti Ha sceM NPOTAIKEHHH NOKPHTO Gepe-
rosalilHTHEMKH cTenaMu i Gynamp, AGpaznonHble yyacTkd Oepera Guan
sampmienst creHamu. AGpasua Oepera npexpaTtunack H HavaJcA PasMbIB
oHa. E peg‘_f.ﬂbTETE HGII-LP'DB Phixabix OTJCMEHHA Ha JAHE NPOTHB 3aupermen-
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HBX CTCHEMH YYacTHOB BCKOpe Okl Pa3MBbIT A0 NOBEPXHOCTH KOPCHHBIX
FJAHHHCTHX MOpPOA H 30HA pasMbiBad NepeMeCTHAAChH Ha NPHMBKIOWHE K

‘a6pasHOHHEIM AKKYMYJATHBHLIC ydacTku Gepera, Ha mux nocae mauana

pasMEIBA CTanH CTPOHTH GYHH. B peayibtarte yaanausaHusa DyHaMH necka
HHTEHCHBHLIl pa3MblB MepeMecTHicid Ha MNOABCTPeHHbIC HHIOBHIE YYACTKH.
Bysbl GHIJIH NPOADJIMEHE HA HHX, DA3MBIB NoWe] clle 1ajee BHH3 00 XOAy
NOTOKA. Ha:aa YaasiHBaAHHA MHOMOUHCJCHHEIMH ﬁ_‘,’ll&MH IHAYHTEALHOR qa-
CTH MECKa pa3MblB 33XBaTHA YYacTKH OHa 34 roIoRaMH 5}"1-11 B wurore H
TaM necqanstit Mokpos ObA noaHocTeio embiT. Ha ane n npotns aGpa3anon-
HBIX, W IPOTHB @KKYMYJATHBHHX yuacTkoB Gepera o0HAMKHAHChH MOpEHHBIE
CYrAHHKH M APeBHHe NJOTHHIE JaryHWHele s (rAHHA), NMPakTHYECKH He
falolle NecHanse HAHOCH M He KOMNEHCHpYloulHe o6pasoBaBWnAcy HX
ocTpeil fedmunt B Geperopoit sone. 3aunTa GeperoB OT pasMblea B ?‘,[I.P
yeyryGaseTcs K TOMY e SHAYHTEAbHLIMH UITOPMOBHMH HArOHAMH H pe3-
KHM MOBHIICHHEM YPOBHA H3-33 G0ablIOf H3pesanHOCTH GeperoBoil JMHHMH.
[Tp# WTOPMOBHX HArOHax YPOBEHb HCPEAKO NoAHMMaeTes Ha 2—3, a B
oTAeABHEX Cayuanx u Ha 4 merpa (Kolp, 1955).

Hapsaiy ¢ noMckamu M npoeKTHpoBanKeM HanGojee a(hekTHBHEX Gepe-
rozalnTHMX GDDP}’H{EHIH—I. JOAMHE BECTHCE NOHCEH HCTOYHHKOB nonosgHe-
#ius ‘Geperosofi 30HH MecYaHbLIMH HAHOCAMH H NPOSKTHPOBAHHE cnocofa MX
nofayn B sty soHy. Tlonoanenne Geperomoil 30HH MeCYaHHIMH HaHOCAMH
(HCKYyCCTBEHHOE HJH eCTECTRENHHOE) JO0JMMKHO BXOLMTL B cHeTeMy Geperosa-
HHTE HAPABHE ¢ MPOEKTHPOBanHEM Gepero3allnTHHX coopyXennii. B uenom
pAfe CAyYaes MCKYCCTBEHHO HaMBIBAGMBI MJIAN poobile MOMEeT paccma-
TPHBATLCA KaK CAMOCTOATENbHOE THAPOTEXHHUECKOE GeperosatiHTHOE CO-
OpyHKeHHe, NMePHOANYECKH NONMOJIHACMOE MECKOM B KaHECTRE PEMOHTHO-IKC-
NJOATAUNONHOIO YX0/d B KOJHYECTBE, PACCHMHTHBACMOM, HCXOAA H3 ofiveMa
HEPBDHE‘IE.‘IMIOTI‘J HaMBbliBa,  MOLWHOCTH E.?I.DJ'II:GE[!EI‘UBETG noToKa HAHOCOH,
B ofbeMa ero HeADFPYIKH (He[OHACHIIEHHOCTH) H FanapaeMofl WHPHHL
maaxa ([peunuies, Mopozos, Wyasrun, 1972).

Yro Kacaercss NPOCKTHPOBAHHA CaMHX GeperosauuTHBIX COOPYHEHHI,
TO NPHMEHHTEALHO K mecyaHum GeperaM W OCHOBMBAACH HA OMHTE SKCIIO-
aTauHn Takux coopymennii na BanTHke, HamewaTcs CJEAyiOUHE OCHOB-
Hble TMPHHUNANE-NONOKEHNA, KOTOPHX CACAYET NPHAEPHHBATLCA NpH pas-
paGoTKe KOHCTPYKIHA COOpYMHeHHit:

1. Jonxen OGHTE N0 POIMOMHOCTH CHHAEH BETPO-BOJTHOBOM HaroM
‘BoAB (Kak BHCOTA TIOABEMA YPOBHH, TAK H CKOPOCTb Camoro npuboiinoro
NMOTOKA), @ COOTBETCTBEHHO W OTTOK HATOHHBIX BOXL OT Gepera.

9. NoawHa GHTL ycujeHa QHALTPYIOUIAA cnOCOBHOCTL NAsMNa.

B cooTBETCTEMH ¢ 9THM Ha OGeperax ¢ mecuaHLIMH HaHOCAMH, Kak npa-
BHNO, HEe MO0 CTPOHTECH COOPYHEHHA, }’EH.’IHBEFDIII.HE HAroH H KOHILEH-
TpHpYIOUINe OTTOK HaroHHHX Boj oT Gepera, 0COGEHHO Ha Y4acTKax co
AHAUHTENBHEM  AedHIIHTOM HAHOCOB — CILIOWHEE HAN MOHOJHTHLIE OyHH,
CTEHHI, OMOACKH, HMCHOULIHE ﬁOﬂhll.l‘YEﬂ OTpaMa ULy MOBEPXHOCTE cQ CTO-
‘ponst ‘Mops. M waoGopor, B KOMTFEKCe ¢ HAHOCOYNCDPHHBAIOLUIHMH, JO/AHEL
CO3NABATLCH BOAHOTACAIIHE (HO He yseawduBaioulwe Haro!) u ocobenno
xopouo hHALTPYIOWHe (Ha nAKe) coopymennus. B xauectse TaKOBOrO
"MOJKHO ' PEKOMEHAOBATL paspalboTKy PasHYHLIX THNIOB HALTPYIOUIHY ' OT-
KOCOB, paccpef0TauHBaoNX NOTOK JAMNEcKa NPH paspylleHHd BOJHHE Ha
nAsIKe HAH HAa OTKoce coopymenus. Ilaa yBemnucHusn duasTpyomed cno-
cOBHOCTH TJAXKA MOMHO OCYIULECTBHTh OTCHINKY B OCHOBAHHE TAAXa Ba-
JyHHO-TavieuHoro ‘MaTephana, B stoM cayuae QUALTPYIOLWLAN cnocofHOCTD
MAANA PE3KO BOSPACTCT H Aa¥e NpH pasMEBe NMECYaHoro NOKpPoOBa Takoro
nAs¥A B CHALHEE WITOPMA B ero BEPXHE YacTH COXPAHATCA BOMHOracAulasn
AuH3a u3 rpyGooGaomoynoro marepuana. TlpumepoM Takoro Gepera ¢ nas-
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JeM M3 BAJYHHO-raJedHoro MaTepHana B OCHOBAHHH H C NECKOM HA ngo.
BEPXHOCTH MOMET CAYHHTH Y4acTOK Vv SIpocaasiua Ha MOALCKOM NoGepekue
Bantuku. Jlo Gepero3alidTHHY MEPONpPHATHI HA BHCTYNAOWEM Y4acTke
Gepera, clOMeHHOM CYFAHHKaMH, lWwja akTHeHas abpasus Gepera. [lag
npekpatenns aGpasun y nojAn0AbA Kanda GWaa nocTpoeHa Geperosauiur.
Has creHa. JTo NpHBEO K pasmuiBy namma. Toria no scemy nepuMmerpy
puicTyna Gepera Guiiia noctpoena rpynna Oyn. Okasanocs, 4ro MexOy e
KapMaHk MOCTENEeHHO 3aNOJHANHCh BAJYHHO-TAJNEUHEIM MaTEPHANOM, Bl
ﬁFEItHI:'GSEHI:[M oUeHHe-ZUHMHEME WITopMaMi co JdHa, CAOEeHHOTO HD]]EHDIL
B netHHe MecAlE BaJYHHO-rajedlblifl NOKPOB NAAMKEH nepekpuBaercs nec-
KOM, MOCTaBJAfieMBM BAOJALOEPEroBEM nNoTokoM HanocoB. B urtore 3jecs
NOBOABHO CTAGHABIO AepAuTen nasx wupanoi no 35—40 . JInms B cHab-
Hile ceBepHMe WTOPMa A0GOBOrO HANPABJeHHS NPOHCXOAHT NOJHBI OTMEB
MecKa W Ha IJIAMe OCTaeTcs TOJbKO MPHMATAA K CTeHe BaAyHHO-raneqyHas
npuzma, ofecnednBaionlas ramienne soaH. B nocaeayowuil nepuod Aefi-
CTBHA CCDCPO-3aNajHBX H 3aNajiHblX WITOPMOB necuanulii NOKPOB NJskKa
poccTaHasansaetes. B JeTHHE MecsllEl 3TOT NOKPOB HACTOABKO MOLULCH, 4TO
no1 HHM HEeBOIMoMNo OGHAPYMHTE GeperozalllHTHYIO CTeHY.

Takoil nasy CMCIIAHHONO THNA MOMHO CO314Th HAnNpHMep Ha BHCTY-
ne Gepera y Otpaanoro na KaammunrpaickoMm nobGepemse, JIf 4Hero s
MeKOYHHBC KapMansl CAelyeT OTCHNaTh BaJYHHO-raledibiil MaTepHal B
ofbese, ofecneUMBAIOIIHM TalleHie WTOpMOBLIX BOAH. EcTecTsenno, 4O B
3TOM Chaydae NpHACTCH NOPBLICHTE H KOpHEBLIE HM3CcTH ﬁ}"i-l. 4 Ha OTAeNLHEX
yHACTHAX H JOBECTH HX A0 Gepera, TAK Kagk cO BpeMeHM HX nocTpoitkn
Geper «yGeman» or KopHell Gyn Ha paccTOAHHC OT 10—12 no 18—20 w.

Ha yuacrkax Gepera ¢ jAedMuHTOM MecYaHEX HAHOCOB B OTACALHEIX
eayuanx o walbexanHe HIBATHA H3 BAOALOEPLroBEX NoTOKOB GOABUIHX
06beMOB TNECKA MOMHO PEKOMEHA0BaTh CTPOHTENLCTBO GYH aXKypHOro TH-
ma. ONWT SKCNJyaTaunn TakKHX OYH NMOKAsan, 4TO OHH, HAKANJIHBAA JOCTA-
Touno wmpokmi namk (1o 30—35 M), NPONYCKAWT IHAMHTEALHYID HacTh
ecYaHBlX HAHOCOB, CHHMAS BCAHYHHY H WHTEHCHBHOCTH NOJABETPEHHOIO

paamuiea (Slomianko, 1960).
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MAIN PRINCIPLES OF FORTIFICATION
OF THE SEA SAND SHORE

by
V. L. BOLDYREV

ABSTRACT

The use of certain types of coastal protection structures depending
on specific natural conditions is discussed on the basis of studying the
beach conservation practice of the Baltic sand coasts. It is placed that the
maximum efficiency from coastal protection structures is to be expected if
the following two principal conditions are kept: 1) a decrease of a wind-
wave piling up value, and 2) an intensification of a beach filtering ability
and a dispersion of run-up and run-off of surging waters.

Artificial single alimentations of beaches by sand in bulk or periodi-
cal regular alimentations of beaches with a wide use of hydromechaniza-
tion are recommended for a dynamical balance of the litteral zone and a
stabilization ol coasts (beaches) on the whole. A replenishment of the
littoral zone by sand is to be considered as the most effective means of
the present-day coastal protection.
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THE PRIMARY PROBLEMS OF THE BALTIC SEA PHYSICAL
GEOGRAPHY

by

V. £ LYMAREV, Kaliningrad

The insufiicient altention of the geographers to the lheoretical
and applied problems of the sea physical geography (in particular,
Ballic Sea) is noticed. The system of “units of the physical-geographi-
cal zonation for Baltic (its central part in detail) is proposed: North-terre-
strial space-temperate bell-taiga-coniferous-broal-leaved — broad-leaved
zones — Baltic basin (couniry) — Central-Ballic province — Aland, Finl-
and, Riga, East-central, Wesi-central districts — Aland-sea, Skerries-sea,
Western-Finland, Eastern-Finland, Northern-Riga, Southern-Riga, Eastern,
South-castern, Western, South-western regions — littoral, sublittoral, elit-
toral, pseudoabyssal depth-belts. The necessity of the landscape-zonal
study of the Baltic coasls which permits the comprehensive cognition of
their nature to scientific substantiation of the rational nature-use is point-
ed. Is recommended to starl making the complex physical-geographical
monography and the Baltic Sea physical geographical Atlas (the main
contents poinls are elucidated),

In the last time the humanity knowledge of the occans and scas natu-
re are widen very intensively. There are published the generalized works
devoted, in particular, to the Atlantic Ocean and its seas (Demel K., 1971;
Zierhoffer A., 1975; Bulatov et al. 1977 a. 0.). However, there are almost
rio works dealing with description of the oceans and scas physical-geo-
graphical regions. There arc no maps of the physical-geographical zona-
tion in the new published Atlas of the Atlantic and Indian Oceans (1977).
There is such a map only in the Aniarctica Atlas (1966).

It is to be mentioned that there is such a situation at the one of
the large European seas of the Atlantic Ocean — at the Baltic. Complex
physical-geographical monography on this sea is not prepared till now,
the map of ils physical-geographical zonation also is not made. Arisen
situation is explained by the geographers insufficienl attention to the
problems of oceans and scas physical geography (Lvmarev, 1978). The
complex physical-geographical (landscape) method to study the correla-
tion between the components and their complexes is used not enough, Mean-
while, the landscape method of approach to study the Baltic Sea, which
is the typical continental basin situated in a temperate geographical belt,
is of great scienlific and practical interest.

We will stay on the most important theoretical and applied geosraphi-
cal problems of the Baltic Sea, which require their primary solution on
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the landscape basis. In our opinion among theoretical questions it s
necessary to single out the problems of the physical-geographical zona-
tion and the study of Baltic coasts from landscape-zonal positions.

The regional division of oceans and seas will be well-grounded only

on the basis of physical-geographical Earth diflerentiation, realised by
means of single zonation of oceans and seas. Such single zonation is im-

Fig. |. Physical-geographical
repions of Ballic Sca.

Boundarles: a — provinces, b —
districis; ¢ — regions.
Pravinces: A — North-Baliie: B -
Ceniral-Baltic: C — South-Baltic.
Districts: | — Aland: 11 — Fin-
land; Il = Rign's; 1V — Easi-
Central; V — West-Ceniral,

Reglona: 1 — Aland-Sea; o —
Skerries-Sea; I — Weslern-
Finland: 4 — Eastern-Finland:

5 — Northern-Rigs:; 6 — Souih-

ern-Rign; 7 =— Enastern; 8 —

South-Eastern: 9 — Western:
I — South western

possible without due regard for interdependent regularities, such as zona-
lity and azonality. Probably, the further working-out of the physical- ,
geographical seas and oceans difierentiation must be based on the fol-
lowing zonal and azonal regularities and factors: 111:.::1i=a|r Earth asymmetry,
latitudinal belt and zonality, provinciality, depthbelt, morphostructural
differentiation, anthropogenetic activity.

In realizating of this way of the Baltic Sea physical-geographical
zonation it should be used the available schemes of its natural zonation.
The most known is the scheme of Baltic natural regions, compiled by
S. Ekman (Ekman, 1931). He singles out 12 regions: 1. Oresund; 2. Store
Belt: 3. Lille Bell; 4. Arkona depression; 5. Bornholm depression, 6. easterp
part of Central depression; 7. western part of Central depression; 8. Gull
of Riga; 9. Skerries-Sea (between Aland Island and Finland); 10. Aland
Sea (between Aland Islands and Sweden); 11. Guli of Bothnia; 12. Guli
of Finland.

As it may be seen, these regions are single out due to bottom reliel
character mainly.
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The scheme of the geographical zonation of the Baltic Sea aquato-
rium was proposed recently by V., K. Gudelis (1974). He singles out at
first three latitudinal zones-parts mainly by the morphotectonic principle:
northern, central, southern. Central part on the north is boundered by
the line from Hanko Peninsula (Finland) to Radmansé Peninsula (Swe-
den); on the south this part is countered by the line from Klaipeda (the
Lithuanian SSR) to Torhamnsudde Cape (Sweden)., The central part
of Baltic is divided more detail, there are single out 4 sectors: NW, NE,
SW, SE and Gulf of Riga and Gulf of Finland. Within southern part
there are single oul the Guli of Gdansk (Poland) and Hand Bay (Swe-
den). Later V. K. Gudelis and V. M. Litvin (1976) have made the geo-
morphological zonation of the Baltic Sea bottom. They divide the fol-
lowing regions: 1. South-western region (to the westward of Bornholm
Island); 2. Central basin (the open sea from Bornholm to Aland Islands;
3. Gulf of Riga; 4. Gulf of Finland; 5. Guli of Bothnia.

We have to pay attention that all considered schemes of the Baltic
Sea natural zonation are not physical-geographical, they are made accord-
ing to the one natural condition rather then their complex.

For landscape zonation it is necessary to use the considered theore-
tical proposition on oceans and seas physical-geographical differentiation.
It seemed that we must base on the landscape-zonal principle first of all.
It permits to reveal both zonal and azonal regularities of nature
evolution, determined by the correlation of the integrant landscape form-
ing factors: relief, climate and drainage (according to S. D. Muravey-
skiy, 1948). In particular, the physical-geographical division of the Sea
of Asov, which is the typical continental sea within the steppe-zone of
the temperate belt, is made by such a way (Lymarev, 1971).

Baltic is situated within three geographical zones of temperate
belt — taiga, mixed and broad-leaved forests, and between two physical-
geographical countries — Fennoscandia (on the north) and East-European
Plain an the south) (World Physical-Geographical Atlas, 1964). It is
known the physical-geographical country is the highest azonal complex
differentiation unit of a continents and an oceans. It seemed the Baltic
may be concidered in the range of sea couniry because of the main fea-
ture of country isolating is the morphostructure unity and Baltic is cha-
racterized by the platform morphostructure. However, it appears to be
more correct to call this regional unit by basin in conformity with seas
and oceans.

The further stage of zonation is a sea province, which presents a
zonal complex unit. Its boundaries are made bv crossing of the hasin
(sea country) by certain geographical zone. With community of zonal
features (especially, bioclimatic) the provinces differ from each other
in reliel character, in water and bottom sediments peculiarity and in the
evolution history. Within Baltic Sea it should be divided three provinces:
Northern-Baltic, Central-Baltic and Southern-Baltic. The largest one is
Central-Baltic. On the north it is countered by the line which hegins
slightly to the northward of Turku (Finland) and lies to Sweden mainly
along the parallel (Fig. 1). On the south this province is countered by
the line from Baltiysk (RSFSR) to Torhamnsudde Cape (Sweden). Thus,
in our zonation scheme the Central-Baltic includes the Aland Islands
with adjacent aquatoriums. This and other provinces may be divided
into sea districts according to differences, conditioned by the peculiari-
fies of zonal and azonal factors correlation. So the Ceniral Baltic pro-
vince is divided into five districts: Aland, Finland, Riga, East-central and
West-central.
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In one’s turn within districts there are divided the sea regions. They
have a local differences in integrant landscapeforming factors display
The most important are differences in drainage, which cause the peculiaril}:
of hydrological, hydrobiological and hydrochemical conditions. Also we
must take into account the influence of anthropogenetic factor. When the
regions nature is characterized by the concrete local differences there
are sa:?glu oul the sea subregions. In such case the Aland distriet is di-
vided into two regions: Aland-sea (on (he west) and Skerries-sea {on the
cast). Riga's and Finland's districts (Gulfs) are divided cach at least
into two regions —inside and outside. Within West-central and East-
central districts it is possible to single out two regions. They lie on both
sides of conventional line, which is drawn according to V. K. Gudelis
(1974) from Syrve Cape (Sarema Island, Estonian SSR) to the Cape
near Storklappen lighthouse. In the vast Central-Baltic province there
are single out 10 regions in all.

In physical-geographical zonation of Baitic Sea it is necessary Lo
take into account the depth-belt. Within it therc are presented the follow-
ing depth-bells: 1) littoral (0—5 m): 2) sublittoral {5—50 m); 3) elitto-
ral (50—200 m) and 4) pseudoabyssal (200—3500 m). Earch of the defa-
ched Baltic regions has its own depth-belt set and the majority of them
15 presented by the incomplete spectrum of these belts. ‘

Named here taxonomical units of physical-geographical zonation
both for land and ocean must be supplemented with the unit of higher
order (North-terrestrial space). The inclusion. of this unit is eaused by
the polar Earth asymmetry.

_ Thus, the physical-geographical zonation units system for Baltic
(its central part in detail) is presented as follows: North-terrestrial spa-
ce-temperate  belt-taiga-coniferous-broad-leaved — broad-leaved zones —
Baltic basin (country) — Central — Baltic province — Aland, Finland,
nga.‘Easl-cenlmL West-central distriets — Aland-sea, Skerries-sea, West-
ern-Finland, Eastern-Finland, Northern-Riga, Southern-Riga, Eastern,
South-eastern, Western, South-western regions — littoral, sublittoral, elit-
toral, pseudoabyssal depth-belts. According to this system of zonation
taxonomic units it may be done the detailed physical-geographical divi-
sion of the Baltic Sea. '

An important scientific problem is the description of the Baltic sho-
res nature from the landscape-zonal positions. The point is that morpho-
genetic peculiarities of the Baltic shores are presented full enough in
the works, published in the USSR, Poland, GDR, GFR, Denmark, Sweden
and Finland. Classifications and zonations of Baltic coast which belon
to other countries are made on geomorphological basis (Schou. 194 :
Behrens, 1959; Grand, 1960; Morozova, 1972 a. 0.). The generalized works
dealing with morphogenetic classification of the Ballic as a whole and
the geomorphological characteristics of this sea shores have been ap-
peared,

So in the published works, especially in the Soviet ones, there are
considered the geomorphological, hydrodynamical and lithological regu-
larities of Baltic shores evolution. Now the detailed sludy coastal na-
ture complexes is required. In such a case only the problems of rational
sea coasl naturcuse may be solved succesfully. The necessity of complex
reseaches of the coasts nature was noted al the Symposium 'Dynamics
of Shore Erosion’, 1976. '

In our opinion the study ol coastal zone, which is the peculiar natural
unit situated on sea and land joint, must be based on the following pro-
positions:
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— this zone presents the peculiar system of aerial and underwater land-
scapes which differ in their composition, structure, evolution:

— its landscapes during the evolution process are under the influence
of geographical zonality and the influence measure is conditioned by the
correlation of zonal and azonal coastforming factors;

— the coastal zone is under anthropogenetic activity influence so due
regard must be paid to it.

Loes of ability
for restoration

Irrational uase Pollution-”

-

Trrational nature-use

NATURE - USE

Eational natures-use

Rational Protection n'“ﬁ“ﬁ

Fig.? Btructure of marine nature-uss

At present the landscape investigations at Kaliningrad coast of the Bal-
tic are near completion. These investigalions were fuliiled by a forces of
the Kaliningrad State University geographers. It is necessary to carry
out such investigations on other Baltic shores. Landscape-zonal study will
provide with delailed dala on coastal resources (raw malerials, food, rec-
reative and, perhaps, power resources). The data analysis from landscape
position will permit to reveal, to calculate and to estimate available re-
sources, It is necessary for rational wse of coastal natural resources.

When considering the theoretical problem of shore landscape-zonal
study in application to Baltic Sea, we were convinced of its close con-
nection with a problem of sea and man interaction, i. e. with a problem
of sea nature-use. It seemed there may be singled out two main types in
the structure of marine nature-use — the rational and irrational ones
(Fig. 2). Under conditions of shallow and hali-closed Baltic Sea the pro-
blems of pollution, as well as protection of marine natural environment,
restoration and an increase of its resources are of particular importance.
At present these problems are solved by all couniries of Baltic basin
rather actively. There are created the marine reservations and national
parks, become organized the coastguard service. Such a service must be
put into operation for all Baltic coasts. Together with marine environ-
ment protection the problems of rational development and natural resour-
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ces remaking are included in the problem of Baltic rational nature-use.
So the main attention must be paid fo the complex problems of nature-
use, though the problems of radio-active and chemical pollution, the en-
gineer coast protection, the rearing of valuable hydrobionts are also of
great importance.

The monograph on physical geography of Baltic Sea may be one
of the basic scientific sources of applied character dealing with complex
problems of marine nature-use. This monograph must considerably differ
in its structure from available ones. It must include the scientific data
not only on natural components (rocks and relief, climate and water,
plants and animals), but also on marine regional complexes (according
to specially compiled scheme of Baltic physical-geographical zonation). In
addition, there must be the deseription of marine resources and their
estimation in the monograph.

The phydical-geographical Atlas of Baltic Sea may be an another
scientific source favouring the development of marine nature-use. It
must contain the general cartographic information on Baltic, including
geologic, geomorphologic, climatic, hydrologie, hydrochemical, biogeo-
graphic component maps. The map of Baltic physical-geographical zona-
tion, as well as the maps of individual physical-geographical regions
must be of special interest. The principle of maF composition and the
main conclusions arizen from scientific study of Atlas maps must be
expounded in the textual part of Atlas.

In our estimation, in the near time the main attention must be paid
to considered theoretical and applied problems. Their working-out on the
Baltic Sea material would favour the stabilization of the Ocean physical

geography.
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OCHOBHBIE NMPOBJIEMbI ®H3HYECKOH TEOIPA®HH
BAJITHHCKOIo Mmops

B. H. JALIMAPES

PE3IOME F

B cratbe ofpamaercs BHHMAaHAE HA HEAOCTAaTOMHOE yuacTHe reorpados
B pazpadoTke npobaem (uandeckoil reorpadii MOPSA — TEOPETHYECKHX o
npukaagumx (8 wacrHoctd, Baarmiickoro mopsa). [lpeanaraerca ciicrema
eanuil dusnko-reorpadnyeckore pafionnpoeanus aas Baatuku (neransHo
Ha npuMepe ee ueHTpasbHOR wactH): CeBepo-3eMHOE NPOCTPAHCTBO — YMe-
peHHBIl NOAC — TaekHas, XBOHHO-IHPOKMIHCTBEHHASA, WHPOKOJIHCTBEHHAN
aonkl — Bantuiicknil Gaccefin (crpana) — LlentpanswHo-Banrufickas npo-
BHHUHA — Aaanackan, Punckan, Pusickan, Bocrouvo-uentpaneian, 3anan-
HO-UeHTpaabian ofaacTn — Anaunjckomopekoii, llIxepopomopekoil, 3anaa-
no-®uncknii, Bocrouno-Ounckuil, Cesepo-Pumeknit, Omuo-Puxckuii, Bo-
crounslii, IOro-soctounnii, 3anaausi, I0ro-aanaaueii pafionsl — AHTOpPaL-
Hulfl, CYGAHTOpaALHEI, WIHTOpaAbHE, nceploabHcCAAbHBI raAYOHHHBEE
nofca. YKasbBaeTCA Ha HeoDXOAHMOCTE ﬂﬂll.ﬂmaq?rTHO'EﬂHﬂ-ﬂhHDl'D H3y4qe-
uua Geperos BanTHkH, nNo3sonfwUlEero BCECTOPOHHE MO3HATE HX NpHpoAY,
YTO BAXHO AR HayyHoro oGOCHOBAHHA pPALHOHANLHOTO NPHPOLONOALIOBA-
HHA., PeKOMEHAYETCA NPHCTYNHTL K CO31aHHI0 KOMIJEKCHOR (HIHKO-reo-
rpaduueckoii MoHorpadun, a Takme (uanko-reorpaduueckoro ataaca Baa-
THIICKOrO MOpS.
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ABPA3HSI MOABOJHOIO CKJOHA B BOCTOYHOH YACTH
BANTHACKOro moprs

0. 0 HFYACKIH, Oaecca

B TewenHe roJioiuena MHorme yuacten Oepero=oil 3oibl mopeil cTanm
passHBaTeCH N0 alpa3HOHHOMY NYTH, COrAacHo oOCOGCHHOCTAM HCXOLHOIO
pacusenenua peaseda, reoJornueckoro crpoenns nobepemuil uo crabniau-
FaWHN NOCTrAfNHaALHOR Tpancrpecchn Mupoporo oxeana. AGpasks wmnpo-
Ko paasuta B poctourofi vactn Banrniiekoro mopa. Ha ywactke ot [aus-
ckoro zaanea o M. Koakacpare jaanna Gepera coctapaser 420 km, u3 nux
162 km (okoao 40%) npuxoautes Ha abpasHoHHHE YYACTKH.

B Hactosulee Bpess AVUIIEe BCEro HavdeHm npoueccs aGpasnn kandos.
Ha scem comerckom noGepermne BaaTHkn H3BecTHH CKOPOCTH HX OTCTYNA-
HHA, 3aKAPTHPOBAHA LTHHA OTACALIBIX YYaCTKOB, N3Mepedh BHICOTH KIH-
dron. Bee ati napaMerTpul onpeiedeHit pasHbiMiE METOLaMH: N0/IeBEIM Mapul-
PYTHWM KapTHPOBAITHEM, TAXCOMETPHIECKHMH TOBTOPHBIME CbEeMKaMB, CO-
MOCTABJEHHEM KpYHHOMACHTAGHMY KapT 1 aspooTOCHIMKOB, NOAYIEHHKY
B pasusle roas, B peayastate ukasagoch BOIMOMHEM NONYHHTE Npei-
crapjienne o passuTin aGpasnounsix gops peaveda, n obueM ONPeACTHTE
poab aGpasui B NHTAHHH MOPA TEPPHPEHHBIM OCAZ0MHBLIM MaTEPHAJIOM,
OUECHHTL POJL afpalHONHOTD. HCTOMHHKA B PA3BUTHH BAOALGEPEroBEX no-
TOKOR HaHOCOR W T. /L

Bueere ¢ e, s fOeperopofl JuTeparype HACINTHEBAWOTCA eAHHHYHLIE
HCTOMHIKH, OCBRHLAIOWNE fponeces 20pasii NOJBOAHOrO CKJIOHA MOPA B
cepe aeficTRiA BETPOBWX B0, ITO CYUICCTBCHHO CHIMACT HAlIK AHAHHA
of aGpasnil Kak eNHHOM Npoinecce, 3ATParHBalolleM HaaBoAHBE W NMOABOL-
nue dopuu peaneda, cozgaet TPVAHOCTH B NONHMAHHH B3aHMO3ABHCHMO-
CTH PAIBHTHA NATHOIHOTO W NOABOAHOrD peabeda, He NOIBOJAACT TOUHO
OLUEHNTL POiL alpasnonibx GeperoB Kak HCTOMHKKA Hanocos i ap. [Tosro-
MY 0cofyvio UeHHoCTh npeactaeaser JoGan nubopMauns o ledopMauklax
abpaanonielx NOABOAHBIX CHAOHOB, W B Hauboased Mepe — nonvacHnan
MO pesyaLTaTas JAHTenLiux pador.

B 1945 r. Ouain pWAoAHeHE NoAPodHBE CLEMKH NOABOAHOMO CKAOHA B
poctounoil wactn Baatmfickoro smops B pafone or Kypuckofi kocs o
s, Opmmn. B 1967 r. 6uaa npeanpiuaTa NONLTES NOBTOPHTL 3TH CLOMEN,
0O K COMAJICHHIO VAAAOCH HailTh cTaphie penepa JMWbL HAa yaactTkax alpa-
awounoro Oepera B paionax Kaafineaw u Jlnenaw. B 1968 r. no coxpa-
HIBLINMCS penepa GLOH NPOH3BEACHB! MOBTOPHWE npoMepsl Ha 000HX
yHACTKax — JATBHACKOM H AHTOBCKOM.

Paborid BHNOAHAANCH OT AHHUK ypeza ao rayoun 9—10 m. Bepera u
NOABOAHBI CHAOH CAMKEHE CcAafoCHeMERTHPOBAHHEMN OCAA0MHBIMHE NMOpo-
JaMH — MOPEHHBIMH, AUMHOLAAUNAABHBIMH 0 (TIOBHOIAAUNAILHEMHE  CY-
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TAYHKAMH C BKAIONCHHAMH rafbkn # saaynos. Oun Maionpodns, Jonyeka.
10T BLICOKHE ckopocTH afipasui, Kak m ma Geperax Apyrux mopeit (Zen-
kovich, 1967). 3a spems Mem 1y ABYMA cheMKaMmu, T, e. 3a 23 rofa, aKTin
HHll KAHD Ha AaTBHACKOM M JINTOBCKOM YYacTKax OTCTYNHA Ha EE‘IJIIIHHHE;
ot 10 a0 60 m B pasuex mectax. Cpeanne ckopocT abpaaun Kandos me-
HAHCH OT Mecta K MecTy oT 04 1o 2,6 mfron. Takne ckopoctn cOXpannior-
CA H B TEYEHHE NocAegHHX Jer.

O ofycnoBaenst e TOALKO reONOrHYECKHM CTPORHHEM Geperos, Ho n
Apyrimn npruugamin. Cpef HHX BaxwHeiilice MECTO 3aHHMACT BHCOKas

Hn . M w0 e g0 qgop L
4 S
i e N
1 @ K o
2 A — | -
0 2 E
U""‘H:_- : L 1 y
21 i
L1 \"--.______
6 5 e
81 ‘h_‘"“‘m.
04 T : = -
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Pue. 1. Cobuewennue npodann aGpaznoHHOre NOABOANOrD cxkioHa Ma nobepembax JlaT-
wii {a) o Jlures (6} no mawusiv npoMepnux pador:
b—n 1045 ri: 2= 1988 ro L — xanma opodman; s H — radimg MapE, #,

MOBTOPAEMOCTL H MPOAOTAHTENBHOCTE ITOPMOR, NMpH KOTOPLIX BRCOTA BOJH
npepsimaer 1,5 w. Mmenno Takue BOJHE NPOHIBOAAT HanGomee FAMETHYIO
paboty no npeobpasosaniio peabeda W HAHOCOB B Geperopoil 30He Heeje-
AopauukX ywactkos (AfiGynatos w ap., 1966). Kpome toro, v noaHombs
KAR(OB 3aJeraioT cpasHHTeNbHO HeGOAblIHe NASAHN, colepxalune B cele
a0 50—80 m®/m manocos. OHH He MOFYT 3aMNTHTB KAM(H OT AKTHBHOrO
BOJHOBOrO BAMAHHA W He npenatcrsyior Oeperosoft u joHHoil aGpasum, Kak
H B GEPeroBBIX 30HAX APYrHX Henpuansuux mopeii (Shuisky, Schwartz,
1980a). B wrore otctynanie KandioB NpHBEA0 K A0BOALHO GHICTPOMY pac-
INHPCHHIO MOABOAHOrC CKJAOHA H CONpoBOXIatock yrayiaennem Genueil.
Ha sto ykaampaer sepxnsas wacTe npodnas, KOTOPAA TMpeicTaBieHa MpH-
ypesosoit aGpasnonnoit Teppacofi. Ha ee suewneil wactw, ofpamennoft ®
Mopio, rayGuns coctasasioT 2,0—25 m. Kpussie nonepewsoro npoduns v
HEA0M HMEIOT BHIYKAO-BOTHYTYIO (OPMY, XapakTepHyio aAnf abpasHoHHBIX
NOJABOAHEIX CKJAOHOB YMEpPeHHON KPYTH3HEL

Yrnons npubpesRHoil 4acTH MOPCKOTO AHa Ha Y4M4cTKaX HCCAeloBaHMil
ao rayGuu 10 M aexar B yIKHX npefenax,— OHH CYUIECTBEHHO He MeHs-
lored Bloab OGepera. Tak, na narteiickom nofepexxse oMH KoaeGIwOTCH OT
mecta K mecty ot 0,008 a0 0,014 (B Tanrencax yraa Memiy ropHzoHTalb-
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HOH MOBEPXHOCTLIO YPOBHA MOPA H KacaTeabHOl K KpuBof npoduas), a
Ha autosckom — ot 0,010 go 0,016, Takue anHaveHHa KPYTHIHL NO3IBOAAIOT
OTHECTH H3yuYeHHHe npouan K ysmepenuo npurayOums. OHE jonyckaior
JOCTATOMHO AKTHBHOE BAWAHHE BOAH HA NOABOAHBIR CHAOH,

INosropuuie chemkl, punoanennste 8 1945 u 1968 rr., nokasanu, uro
aGpasnonHoe yrayGJeHHE NOABOJAHOTO CKJAOHA NPOHCXOAHAC OT ypesa JO
rayGun 8—10 s (puec. 1). FayGue gedopmauny aGpa3noHHOH MOBepxHO-
CTH HAXOLHAHCH B Mpeaeaax ToqHoCTH Hamepenus (=10 cm) » He oTpamanu
Kakof-n1HG0 TeHACHUHN Pa3sBHTHA peancda.

Beanunnsl yrayGaeHns NOABOJAHOIO CKAOHA MEHAJANCL BIOJL npoduas
or 0,1 m o 3,0 m Ha aurosckom nofepexee w or 0,1 Ao 1,3 M — Ha aar-
puiickom (puc. 1). Cpeanne 3nasenna no gjuHe npoduis coCTasuin coor-
percreeHno 1,20 m u 0,44 m B uenom u3 7 u 6 uamepennii. B oGonx cay-
yasix MaKkcHMaJbHOe yrayGacHHe NpHULIOCH Ha WHTEpBaAbl raybun 3—5 M,
4T OOLACHAECTCA PACHPOCTPAHEHHEM NOABOAHON YACTH nanxedl na raybu-
HE 0 1,5 M H COOTBETCTEBYCT AKTHBHOMY BJAHAHHIO BOAH Bbicotofl 1.5 M
i Godee, Wa rAHHHCTHA noapoanki ckiaon (AldGyaaros w ap., 1966).

Jlna wamepeins cropocteli jdoHHoil abpasuu pecs npodunb  LIHHOR
1100 . Gui1 pasgench wa otpeskn mo 20 m. Yepes xamasie 20 M co cxe-
MB CHHMAJHCh BeuunHsl yrayGaenns AHa 3a 23 ropa. Kamnas seauunna
AEJHAACH HA MHCJO JET MEX/LY CheMKaMu, i 13 55 nokasarejell BHBOAHAACK
cpeanss cKopocTs JAonnofi abpasuu. [Jlas aateuiickoro nobGepemxsa oHa
okasanach pasHoil 19 mmfrog, a aaa autosckoro — 52 MM/roll B lLeJOM
no opodaamo,

Ha stom ofuem dgone oGHapYKHARCE MakcHMaabHbsle ckopocTH aGpa-
3HH B BEpXiell HacTH NoABoAHOro ckaoua (pue. 1), kak m B Geperosoil soHe
apyrux wmopeii (Kmoes, 1970; Ulyiicknii, 1978; Bruun, 1954). Hesjaneke
or ypesa oun moryt pocturats 0,05—0,15 mfroa, a ¢ npoiBHMenHeM BHH3
N0 CKJDHY NOCTEMCHHO YMEHbWATCH u Ha rayGuHax 7—9 M cocrasasior
B cpeanem 0,002—0,003 mfroa.

Buao samMeqero, 4TO JAHO HHTEHCHBHER yrayG/seTca Ha Tex OTpeskax
nonepeynoro npoduad, rie kpusaa Gonee kpyras. [Ipesniwienne pocTHraer
obuuHo 10—25%. 370 NPHBOAHT K BHOPAMJACHHID NpOQHAS NOABOAHOrO
ckaoHa. B mecrax, rac ua gde oGHamawTceH Npociod cYrAHHKOB € BKIIO-
yenHeM rajbki # HeGoALIINK BaAyHOB, cKopocTH abpasun menbiwe. [1pu-
MEpPOM MOTYT CAYMHTL OTPe3KH Npouas Ha TAyGHHAX OKOJo 5—6 ™

we. 1).
L Taimu obpa3oM, pacnpeaedeHde ckopocredl noipoinol abpasiun Ha
nonepeunom npoguie g obUlEeM OTPAXKAET pacnpejiedeHie BeJUUHH YACIb-
HOH JHEPrHH MOPCKHX BOAH B OEperoBoi 3oHe.

Hajao sameruts, 4To oOHapyseHHHE CKOpPOCTH abpasdl B BOCTOYHOM
yacti Daatmiickoro mops BooOuULE XapakTepHs AAA AHA, CAOMEHHOr0 JH-
HHCTHIMH NOPOAAMH H HMEULEro CXOAHBIC YHAOHEL Tax, 8 cenepc-sanEnHDﬁ
qactH UepHOro MOps KOHTHHEHTANbHEIE CYTIHHKH M Jecchl B paione M. Byp-
nac # M. Cammeiickuii pasmbisaiotes co ckopoctbio 0,06—0,10 mfroa s
cpeaHeM no npoduao jo rayGud 7—8 M, a rayOuna AelcTBHA noHaol ab-
pasui pacnpoctpanserca jgo rayfuu 9—10 m. Kpyruana ckaosa cocrasas-
er 0,012—0,017 — 1. e. Gnu3Ka ToM, KOTOpAs HMEeT MECTO Ha JHTOBCKOM
u aarsuilckom noGepexeax. OAHAKO, C yBeJAHYEHHEM YKJIOHOB NOLBOLHONO
CKJAOHR CKOpPOCTH BO3pactalor. [lpumepom MOMET CAyXKHTb 3anajHoe no-
Gepesve noayocrpoea IOtaanann s [anun (Cesepuoe sope), rie npu-
OpemHOe AHO CNOMEHO TAHHHCTHMH NOpojiaMu, nogcOHBIMK no ceoell npod-
HocTH 3ajeraomuy Ha DBaarmiickom wmope. B paiione JloaGwepra za ne-
puos ¢ 1874 mo 1950 rr. MakcumadbHas CKOpPOCTh afpazuu NMOABOAHOrO
ckqona cocrasuaa okono 0,15 mfroa, a B cpeanem no npoduaio A0 ray-
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Gunbi 10— 0,035 m/rox (pue. 2). Ilpouece yrayGacuns 30XBATLIRACT
BECh NPOdiHIL, BNAOTL A0 NOJAHOKLA CKAOHA KpyTH3Hod 0,019,

Heckonbko WHas KapreHa orsmedena rtawm, rie YEAOHB NOABOIHOMG
craoha cocrasnior ne Goaee 0,006—0,007 i on caomen TakKe Majsonpou-
HBIMH, EHHEWHEMEIITHP{)BEHHHMIi FAHHHCTRIMH nopogasmn IIEOI’EH-HHTpDnn.
FeHOBOTO Bo3pacTa. B KavecTBe mpumepa MOMKHO NPHBECTH BOCTOMHOE NO-
Oeperive Asosckoro mops (pue. 2). Meakosoamocrs Mmops, HeGosbiibe
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Pue. 2. Cosuettennue npofian abpasnonioro noABoANOre cKaona B pailonax:

a8 —oxoan  AoaGeopra, Aames, no ASOmM COAMOK: | —w (950 - —w 1874 r. (no M. Bpyymy, 1954):

& — oroso nopra ERck, socToMman vocTh AJOECEMRD MOPH, fa AsmindW Ewesmox; 1 —n 1900 r; 4 — 5 1983 T,

AJIHHEL pasrona Boan oOYCNOBAHBAIOT PalBHTHE OCAAGACHHOrO BOJHOBOrO
peinma; Goace 50% noBTOPSEMOCTH NPHXOANTCA MA BOAHL BHCOTON He-
CKOALKO jgeunmenrpos. M aumn 4—5 paz » rog Gusawor IUTOPMBl € Bhl-
cotoil Boanel 0 1,5—2,0 m. [lostony abpasns saxsatuisaer NPeHMYyIEecT-
BCHHO BEPXHIOW 43CTh NOABOAHOIO CKAOHA A0 ravomu 1,5—2,0 w. Cerann-
Hasl HACTL CHICHA OcTacTest K ueaom cTabuaniofi, e nosaevennoil s cfe-
PY BAHAHHA aKTHBHOM aGpasnu,

Xoa npoiecca yrayb/acHHs 0ABOANOrO CKAOHA TAKOR, Buerpoe otery-
MAHKE TARHHCTHIX KAHGOR (Haimie seero 2—4 M B roa) npHEOANT K pac-
WHPEHHIO cKioHa 0 (opuupobannio Genveli. B nepesie HeckodbKo JoT,
coraacuo pacuerasm — g0 10—15, waer akrusnoe yrayoneuue npHypesosoi
MACTH AHa a0 raybun 10—15 s co ckopoctio nopagka 10 cufron, Co
BPEMCHEM 3TH CKOPOCTH NOHIGKAIOTCH § AOCTHTAIOT HECKOJABKHY MHJAMH-
METPOB B TO4 TOrja, Korja rayGuusl npuianssaTes K BeJMuMHaM Hal oe-
TaNLHOI MACTLIO AGpasHoHNOl Teppacw,

B oranume or navvennwmx pailonos Baatniickoro mops, cson ocoGei-
HOCTIL MMCCT DazBHTHE NOABOANBIX CKAOHOB COBEPHEX Mopeil B ycaoBHax
pacnpocrpaneina peqnoii mMepaaorsl. B Geperonoil aowe Bapeunepa, Kap-
ckoro, Bocrouno-Cubupekoro # Apyrux sopedi Gaccefina Cesepuoro Jlexo-
BHTOTO OKeaHa MOABOAHLIC CRIOHL, CHAOMEHHbC PHXANMHE OCAJ0YHMMH N0-
POAAMH € NPOCAOAME Jbld YINIYGAROTCS He KPYrAOroAH4He, a JAHWL B
MepHOA «ruaporornieckoro aerar. B stor nepnoa tremneparypa npuGpe-
HBIX BOA cTanomitea pbiwe 0 °C,— ofbiuio ¢ Mas no cenradps, Toraa e
NPHGPEKHBC aKBATOPHH OMMULAIOTCA OT MOPCKHX JAbAOB, 9TO [OIBOJAET
BOJIHAM OKA3WBATE MeXxaHuyeckoe BosjeileTsMe Ha Geperonyio sony. Coso-
KYMHOE TEPMHMCCKOE H MEXaHNYCCKOe BANAHNE NPHBOANT K AOBOJLHO aK-
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THBHOMY YrAyG/eHHIO Ana, NPHYEM — NPAKTHYECKH Ha BCIO WHPHHY W OT-
HOCHTEABHO paBHOMepHo, Tax, ckopoctn Aonnoii abGpasnn B Geperosoil 3one
Bocrouno-CubHpckoro Mops cOCTABAAKDT B CPeaHeM 3a MHOrOAeTHHil ne-
puon 0,02—0,08 w/roa ao raybun 12—15 s (Kawoen, 1970). INogoGue
CKOPOCTH onpefenexsl Takse na Bapennesom, Kapekom n Beaom 'MOPRX,
rae on cocrasamor 0,03—0,06 mfroa corsacHo MHOTOJETHHM HCC/AEL0BE-

puam (Cyaganwcruii, 1974).
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Pue. 8 Csemenne wzofar ua ogsos w3 yuactkos Oeperopofl aonst Bocrouno-Cnbup-
CKOTD MOPIE:
| =m0 AAHHMM mopeol cLesER] 21— no jAmER ceeMEm wepes 30 aer (oo B B Kuoeny, 1990,

Hewmanopamuno, uro TepMoalpasuonubie NOABOLHLE CKAOHB ABAAIOTCH
wasuoro Gojee wWHpOKEME, vem Ha Baatniickom, YepHom nan HHBEIX MOpAX
Bie KpnoanTosons, HX mnpnua ofwvHo ne mMenee 2—5 KM, @ MecTaMu aaxe
Ao 15—20 kum; ona onperessercs (GOpMUPOBAHIEM TOAULHNEL TEMLIRIX npu-
GpemublX BOJA. ITH BOAL PACTANJHBAIOT MHOTOJNETHHHE Jell B NCECIlax, a
POAL MOPCKHX BOAH H BOJHOBMX TeueHuil COCTONT riasnwy o0pascMm B
y/laJeHHH BHCBOGOAHBIINXCA TeppureHnwx obaomkos. Ilpouecc yrayGae-
HHA TepMoalpasHoHHEX NOJABOAHBX CKJAOHOB XOPOMIO BH/IEH MO CMENICHHIO
naonmikii rayGun B cropony Gepera (pue. 3).

Takum ofpaszom, ofHapymeHise Ha JareniicKoM o JHTOBCKOM nobe-
pexbax BanTuilckoro MOpA CKOpOCTH JA0HUON aGpasuH ABARIOTCA OOHIYHBI-
MH LIS VCA0BUH, NpH KOTOPHX yMepenno npHrayboe ano caoxkeno caabo-
CHEMEHTHPOBAHHBIMIL OCA/0UHBIMI NODO/AANI — IHHAMH, CYTTHNKAMI, CY-
necaMu. ITH CKOPOCTH HAXOAAT CBOE NOATBEpXKICHHE W B ﬁ-.:p{:rnaux 30HAX
Apyrux sopeit. Oun Gosee BHCOKH, 98M HA YMEPeHHO UPHrAYOHX CKAOHAX,
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CNOMEeHHBX Goaee NPOYHBIMHE METaMOpPpHUSCKUMT OCALOMUBIMH H KPHCTA-
JHYECKHMH H3IBEPHCHHEIMH nopojamiu. Jlns cpabHenns ykameM, 4TO wua-
BECTHAKOBHIe H mecyannkossie Gewun YUepnoro smopa yrayGasiores B cpej-
wem nwa 0,002—0015 m 8 roa (Ecww w ap., 1980; Shuisky, Schwarlz,
1980G), Genun Tuxoro okeana y Oeperos wrara Operon B CIIA — uy
0,007—0,012 m 8 roa (Byrne, 1963), v Geperos Hosoil 3enanann n Ascrpa-
aun —na 0,001—0,010 m s rox (Kirk, 1977). Ilpusmepst moxuo npogon-
MHTL, HO H H3 NPHBELEHHBIX ACHO, 410 B paiionax pacnpocTpaHcHHA MeTa-
MOpJHYECKHX OCaN0UHLIX MOpPoA yrayDacune aHa pocTuraer nopaaka 10—
15 MM B rog. B caaGocueMedTHPOBAHHLIX NCCYAHHKAX, MCPreJnX, MeJoBbix
TOJALLAX CKOPOCTH AOHHOIN abpasuu naMepsioTcst NepBEIMI CAHTHMETPAMH B
rojfl, @ B H3BEPMEHHHX KPHCTANIHIOBAHNBIX — AOJAMH MUAAHNMETpa, pe-
A#e — NepeubMH MHJTHMETPAMH B rof.

BupabareBaeMbie B MpouHbX nopodax OGenyn olbiybo Goaee y3kwe,
Ecan na Baartuiickom wan YepHom MOpAX B MCCTax 3aJeraHns rAHHHCTHIR
TOMY WHPHHA abpajgnpycMBlX NOABOJHEIX CKJIOHOB cocTaBaserT o 1 Km
HAKH GOoAblle, TO WHPHHA CAOMKEHHBIX CKAJNLHBIMH MOPOLAMH COCTABIACT
Kak npasuao cotu smerpos. B uactuocrw, na UYeprom mope y Geperos
Tapxankyrckoro noayocrposa uan mexiy Hosopocemiickom n Tyance -
puHa Gerueil obwiuno coctasaser 300—600 werpos Aaie B yCAOBHAX NO-
BHIMEHHON AKTHBHOCTH BOJAHOBOTO pexuma, Caejosateiso, abpasud noi-
BEPraeTcs JAKils BepPXHAS NONOBHHA MOABOAHOIO CKJAOHA, AHANOFHYHO TOMY,
KaKk B YCAOBHAX 3ajerafis rANHHCTHX NOPoL, HO pa3sHTHA caaboro BoA-
HOBOTO pexiuMa, _

[To u3apecTHLIM CKOPOCTAM JAOHHOA adpaiuu N LWHPHHE CKAOHA MOMHO
BRYHCARTL KOJHUYCCTBO OCAJZ0YHOr0 Martephala, CHOCHMOro B MOpe ¢ moj-
BoAHOro ckaoHa. Takie BLIMHCACHHA A0 HEIABHCTO BPEMCHH NIPAKTHYECKH
HE NPOM3BOLMINCE, YTO CYWLCCTECHHO CHIZKAAOD OLCHKH PO abpasHOHHOrO
HCTOYHHKA B MHTAHHN ceaumentamy Geperopoil 30HW M JIHA OTKPHTOrO
smops. Ha npuseiennslx Ha puc. | npoduanx Beanyuibl cHoca TeppHred-
Horo sarepitana ¢ | mor. M Laukel Gepera (yAeAwHHA cHOC) paBHE
21 m*roa na JatemiickoM noGepexbe i 57 M3/rojl Ha JANTOBCKOM NpH WH-
pute nodock Aeficreun aGpaaun v 1100 m. Ecan npuuate BO BHEMAlHE,
4TO ¢ KAHGOB 37ech NOCTYNAeT B CPE/iHEM 34 MHOTOJETHHI NEpHOJ] COOT-
petcTenio 2,5 B 6,0 MM -roa ocalouioro Matepnana, To cHoc ¢ Genuedl
cocrapasier B 8§ w b 10 pas Goaswe. Tarue Goavume pacxoxienns pooGuie
XapakTepHs Aas pailoHoB, rAC 3AMCralT MAJONpOUHBEE O0CaJ0YHEE AOPO-
An, cnocobHbEe NOALaBaTHCA OYeHb DHCTPOI abpasuu,

Boasue ofbeMsl cHoca matepHaia c¢ afpasnonsoro ana Ceseporo
Mopsi ormedenst i va Ceseprom mope y noayocrposa IOraamans (puc. 2).
Cropoctt abpasun kangos tam pasxa 3,1 m/roj, BucoTa akTHBHOrO KJH-
dia — 9 w, yAeawusii cnoc matepiuaira — 28 wi/m-roa. Wupuua aGpasuon-
HOr0 NOJABOAHOrO cKJIoHa coctasafer 825 m, ckopocTs JoHHOIN aGpasnu —
0,034 m/roa, a yaeabHoe KOJWYECTBO MNOCTYNawoulero Martepuaia —
28 m¥m-roa. ITO CTOABKO #e, CKOALKO CHOCHTCA © kandos.

Ananorsynsle COOTHOWEHHS MeXUy GeperophiM N JOHHEIM lHOCTYNJAE-
HHEM OCA/J0MHOrO MaTepiana Ha YYacTKax, CACMKCHHBIX TJHHHCTHIMH NO-
poaamu, GuN OGHAPYHMCHB Hl HA APYIHX MOPAX. Ha y:e npueoanbuiescs
B KayecTBe TMPHMepa vuacrke B paiiowe M, Bypuac cpeanaa no npodutio
cKopocTh JokHOfl aGpasmn pasua 0,056 m/ron, wmpnna Gewya — 900 w,
yleibHH CHOC OCaflouHoro Mmatepiana — 50 m*wm-roa. Beicota wandga —
11 M, ckopoers ero abpazun — 3,2 M/TOA B CpelHCM 33 MHOTOJETHWIl ne-
pHOML, a yaeabHulii cHoc — 39,2 M¥me.rom, T. e. B 1,4 pasa menbiue.

3arto © GeperoBulx 30HAX, KOTOPHC XapaKTepHIYOTCA OCAalAeHHEIM
BOJIHOBBIM PEXKHMOM 1l O4CHL OTMEABIM MNOABOAHLIM CKJAOHOM, FAHHHCTEIE
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KAHDH NOCTARIAIT 00kyno O0AblIe 0CAJ0MHOro MatepHaia, dem Genun. B
YACTHOCTH, HA A3oBckoM Mope B paiiose nopra Eifick kand Brcotoil 16 m
OTCTYNaeT Co ckopocTsio 2,8 M/rof. CheaoBaveasHo, yAedbHHil cHoc pa-
BeH 45 MM -roa. B 1o e Bpems, Kak MOXHO BHAeTL Ha puc. 2, npu wu-
pune Gena 400 m n cxopocru aonnofl aGpasun B cpeanem 0,025 M/roa c
NOABOAHOrO cKjaoHa B mope noctynaer 10 m®m-rog marepuana, 1. e. B
4,5 pasa menvwe, uan 22.3% or obnema cHoca u3 Kaua. AHajorHuHsle
COOTHOIIEHHA HadMofaloTCd B odeHb orMenom Japeirauckom sanuse
Uepnoro mops, rie BeanuyHHb NoOCTYnAcHmE ¢ OeHYell COCTaBIAAT BCEro
25—35% or nocrynaennii Matepuana u3 knugos.

Takas me 3aKOHOMEPHOCTL XapakTepHa u as Geperon, CAOHKEHHBIX
METaMOPQHYECKHMH OCAAOMHEIMH, BYJKAHOIEHHO-0CALOMHLIMH, HIBEPIKEH-
HEIMH KpPHCTanJauyeckuMu nopogaMu, Tak, Ouo NOACYHTAHO, YTO CKAJb-
Heie Gerun porpyr KypHabeKux octpoBos, coMeHHBE TydonecuanHHKaMu o
TYQOGPeKUHAMHE, NOCTABARIOT B 4—5 pa3 MeHblle HAHOCOB, 4eM Kb,
B uenom poas Geperos Oxotckoro n SInolckoro mopeil nocrynienuns ma-
TepHada €O CKaAbHBX Oenyeli B8 3—5 pas meHbwe o0BLEMOB cHOca N3 KJH-
(hoB, CAOKEHHBIX NpOYHBLIMK nopogamMu. Buanmo, Takie e cOOTHOLIEHHS
cnpasefinssl W jAas OGeperosoil somsl Baarniickoro mops 8 smectax pac-
NPOCTPAHEHNA CKAALHBIX NOPOJ, ©CAH YYHTHBATE JAaHHBE HCCACAOBAHH
K. K. Opsuky — mai. (1974) m C. Pyadepra (Rudberg, 1967).

[Tpusejennnle gapuble NOKA3LBAIOT, UTO HAHGOALILE: KOJHYECTBO OCA-
AQUHOro MaTepHaja MNOCTYNaer ¢ NOABOAHOrO cKiAoHa obaacTell passuTHA
KpuoauTozons, B yacraoctd B mopax Cepepuoro Jlegosutoro okeana. Ha-
npumep, B UYykorckoe mope nz kangor npuxoaut ao 50—60 m3fm-roa
OcajloyHOro Matepuana, a ¢ Oenueli — go 150—250 m3¥m.rog, 1. e. B 3—
5 pas Goawwe, MusHMajbHOE KOJNHWECTBO MaTepHada NOCTYNaeT ¢ moj-
BOAHBIX CKJIOHOB TEX YHacTKOB, KOTOpHE CJAOMEHB HanGoJee NPOMHLIMH
TOPHBIMI MOPOAAMH, XAPAKTEPHIYIOTCH 0CAalJeHHBM BOJHOBEIM PEeKHMOM
i HauGojdee NOJOTHMH NOBCPXHOCTAMH CKJAOHOB, MaKcHMaJbHOE KOJHYe-
CTBO MaTepHaja CHOCHTCA ¢ Tex Oenveil, KOTOpHE CJAOKCHB HanMeHee
Ilpﬂ‘-ill_h[hﬂi I‘ﬁpllblhﬂl nopojaMH, 3aJeraioT B YCAOBHAX BJAHAHHA Hanboqee
CYPOROTO BOJNHOBOIO PEXKHMA W CAMBIX KPYTHX NOABOAHHEX CKIAOHOE, ITH
3AKOHOMEPHOCTH HCOOXOAHMD YUHTHBATL NPH OUeHKe a0pPasHOHHOrO MHC-
TOYHHKA NOCTYNJCHHA OCAJKOB B MOPA H OKeaHl, i

Bunosunennsie uceaeaopanna aGpasHOHHEIX Y4acTKOB OGEperoBHX 30H
Ha Daarufickom M ApYrux MOpPAX NMOKA3anH, 4TO HAHGOALIIYI TPYAHOCTE
NPeACcTABARIOT ONPEeieJeHHA CKOpOCTed paspylieHns NojAB0AHOrO CKAOHA, B
TO BPCMA Kak KapTHposane adpasuoHHblx ¢opm peiaseda NpoBoinThL ro-
pasao npowe. logpoauetii cKAOH CKPWT TOMWEl BOAL, NpoMepHHe palo-
Th HA HEM TPeOyloT WTHACEON N0oroan H Gojee c/A0KHON annapatypsl, 4eM
NPH HA3CMHHX BEICOTHEIX M NJaHOBHX cbeMiax. IlpuxoauTes oTKasulBaThCR
or Takux 3(QpeKTHBIEY MCTOL0B, Kak aspooTOChEMKA H KOCMHYECKas
chemia. [nuamuky noapsoanoro aGpasHOHHOrO peibeda MOMHO BHIACHHTDL
JHUL €© NOMOIWLBD TOUYHRX HI!.ICTP}"ME}ITEIJII:HHJC NOBTOPHBIX HE(.‘.’IE,[I,HREHHH H
B HEMHOTHX CAY4aiX YAOBJACTBOPHTCJALHEE PE3yNbTaThH MOXHO NOJAYYHTH €
MOMOLLLIO CONOCTABACHHS KpynHomacwTabubix kapr. Muorne ua nepednc-
ACHHBIX TPYAHOCTEH MOMKHO NpPeOaOeTh NYTEM NPHMEHEHHA NPeiJ0meH-
HOI'o aBTOROM PacUeTHOMD METOLa. G.!I,HE KO, ero ITPHM'EIIEHHE TOME OrpaHH-
YEHO, NOCKOALKY [AJIA pacyeToB AOHHON alpaann TpebyeTcs 3HaHHe CKopo-
creil adpasun Kandos H TOMHEE monepeunsdl npoduis NoOABOAHOrO CKAO-
Ha. M Bee e Takne orpaHHuYeHHA Jerye MpeofloeTs, 4eM BHOOAHATH MOI-
BOAHME CheMKH B TeYeHnne MHOMHX JeT.

B ocunoBe meToda JCKNT NPHHUHN €ANHCTBA Pa3BHTHA NOABOAHMX H
HaaBoAHuX dopm peaseda (Ecun n ap., 1980; Zenkovich, 1967). Coraacuo
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STOMY NPHHUHIY, OTCTyHaHHe KAHQOB CONpOBOMKAaeTcs yrayGnenswesm nog-
BOQHOrO CKAOHA — B NPOTHBHOM caAydYae GeHYH HaXoAHJAHCh GBl Ha ypoBmHe
MOps, dero B obuiem ne nabmopaercs. Mekmovenue coctasasior NOJHATHE

HYH, HO 3/eCh BEICTYNIAET YXKe He TONbKO abpasna, a NpoLece BaakuMo-

AcficTouA a0paaHOHHLIX ABJACHHE W O
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Pue. 4. Cxena aGpasnomioro spesa na mopcknx Geperax:

H — nenwnmma yrayGaenay Gomsed | BT OTCTY AN
| seTpl) o0 ckopocTso Th
Eaipan o :mpuc;rvur Wa, m'roa; I.—mpnumlﬂ.-l.'::im mn;wfma um]: ﬁnm H'G‘IIJ“
= MKTOD alipainonnoro Bpesa apu anmmaex Wa a fn. ' u-

OnuospeMenHoe orerynanme wkandon n yueanuenue rayOHH Hajg n
BOAHLIM CKIOHOM NpejjaraeM ONpPefensaTh Kak aGpasHOHHEG B e:jt ol
B cywy (pue. 4). Hanpasaennocrs storo npoueccea HeoGpaThHMa n:F:n a“ iy
BACTCH MOCTYNATE/ABHD ¥ XapPaKTEPHIVET HIMeHenne aﬂgjalmuﬂém nppoad?g:

A5 B Geperosoit aone. Beanunny abpaan
i OHHOrO Bpe
BHTB, HICX0AR W3 pHC. 4, Kak: : it s

W=W,-cos o

Irlﬂ,u? Wa — ckopocts aGpasun kandos. Ouennano, 9to coorHowenne W,
n (CcKopocTs abpasnn Genveil) menser Yroa o, a clefoBaTelbHo CTaAHO-
BATCA Pa3NHMUHLIMH BeJHUHHAMK aGPasHOHHOrO Bpesa 3a eAHHHLY BpeMeH:
B 3aBHCHMOCTH OT Tex (hakTOpOB, KOTOpHe BAHAIOT HA W, H I, ;

3asucumocts I or Wiy mosnosser gonyerHTh, 4TO Bpema 'aa KoTopoe
Kaug oretynun or subpannoii TouKH Ha paccronnie L ;]EBHCI’BPEHEHH P}.i'r-
AyGaenns Genya B 370il e Touke Ha peanuuny H, OGpatuM sHHMaHie, YTO
NOCACAYIOUIHE PACCYHACHNA CNPABEAANNE ] YCAOBHA HeH3MeHHOro mo-
JIOKEHHA YPOBHA MOpPA 38 pPacueTHHI nepnoj.

o l'lpmiem PACCTOAHHE, HA KOTOpOE OTCTYNHA kAN CO CKopocThio W,
paBubiyM L. 3uaunr, mpems, neoGxoaumoe anm OTCTYNauug wnudoe iy Ha!
paccrosnne L, puyncasnercs no sepamennio:

la=-w% (1)
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510 BHpaKEHHe MOMET HCNOJL30BATHLCH ANA BHYHCJACHHA BpeMeHH (OpMH-
posaHis (B rojax) jaHHofi NOBEPXHOCTH aGpPasHOHHOTO Bpe3a, KoTopoe
OAHHAKOBO Kak AAA kandom, Tak B aas nopepxuoctd Gemueil. Caenosa-
TeAbHO, HA ITOM 3Ke paccrosumi L or ypesa naxoaurtca ray6usa H, xoto-
pas copmupomanack co ckopocreio Iy. Otciona, spems tp pasio:
o= (@)
h
[locKoABKY B3AHMO3aBHCHMOCTL Pa3puTHA kandor u Genvedl u npouece
aGpasHonnoro Bpesa obycaopansaior pasenctso ty=ts To M3 BEIpaKeHH
(1) u (2) momxHO 3anHcaTh:

L H
Wa e @

M3 (3) Hecaomuo onpeaenuTs, 4T0 HEH3BECTHAR CKOPOCTH JOHHOR aGpasun
Iy paeua:

el ®

[Mockoabky & (4) ornowenne H/L ects se uTo HHOE, KaK YKIOH NOABOANO-
ro CKJAOHA | 0o rday0MHBL n, To:

=W (5)

HMcnoassyn seipamenus (4) u (5), MOAKHO paccuiTarh CKOPOCTH JOH-
Hoft abpasHy B a00oil TOUKE NMOABOJAHOrO CKAOHA M0 H3BCCTHLIM Wa R in
Tlepea pacuerom Mo MOp(OJOrHUECKHM MPH3HAKAM, & TAKKE N0 aHajm3y
soanosoro pexkuma (Zenkovich, 1967) modHO ONpeaeAHTh BHELIHIOK rpa-
HHILY pacnpocrpaHeHis adpa3ni, rayGuay, 1o KOTOPOil OHA pa3BHBAETCA, a
SHAYHT — U WHPHHY CKAOHA B cepe BAHAHHA NPOLCCCOB yrayGaeHna noj-
BofHOro ckaona, [TosTomy pacuer Beaeres B uuTepsane ot 0 u 10 rAyGHHEM,
rie abpazns 3aTyxaer, NpH COBPEMEHHOM YpOBHE MOp:H.

Msnoxennoe Belille TO3BOJAET NPHATH K BHIBOJLY, 9TO N0 BBPAMKEHHIO
(5) BEMHCAAETCA OCpPeJHEeHHas Mo NPoHII CKOpPOCTE npouioil abpasyu or
ypesa A0 BHOpaHHON rAyGHHE NpH pasHBIX CKOpPOCTAX abpasun KAnQoB 3a
Bpemsi t. BHAH nmpoanaiMaupoBaHLl ualle BCEro BCTpedaiouiecs 8 Gepero-
8ol 3oHe Azosckoro, Yepnoro, Baatuiickoro, bapenuesa, Oxorekoro # Hnou-
CHOro Mopefi 3HAYeHHs YKJIOHOB NMOJABOJHOIO CKAOHA iy u cropocrteir abpa-
aii ranHacTeX kangos. [lo pacunrannsiy I GuAN NOCTPOCHEL HOMOTPAMM,
NpHroAHbe AnA onpeiefeHHs cxopocredl JOHHON abpasni N0 H3BECTHHIM
in W, (puc. 5).

Kak G0 oTMedeHo BbIIIE, H3TOMeHHLe PacCyseHHA H BHIBOA tpop-
MyJAB pacdera Haj0 OTHOCHTh K CAY4asM €O CTaGHALHEIM MOAONKEHHEM
YPOBHA MOpA B Teyenue nepHoja aGpasHOMHOIO Bpe3a. B neificteuTeNBHO-
CTH, BO MHOTFHX caydaax rayGuna H, cuumaemasn aas BEMHCACHHE ¢ KPUBOR
fonepedHoro npoduas, ecTh PYHKIHA HE TOALKO CKOPOCTH Jonuoi abpasnu,
HO H OTHOCHTCABHBEIX KoJaeGaumit ypobusi, AKTHRHOC BJAHAHHE OTHOCHTENbL-
HbiX KoaeGaunii ypoBun na QopMmuposanie raydun Haa abpa3ioHHEIM CKJO-
HoM ocofBeHHD XOPOULIG BHIpAXKEHD B VCJAOBHAX 3ajeraiis MpovHbLX I‘UPH!:I.'(
MOpoA W yMepeHHBX 3HaueHuil KojeGaHnii, a TakKe NOBHIIEHHHX 3HAtue-
HHi KojeGaHuil NpH 3a7CraHny Jame MafonpoyHLIX FOpHEX NOpPOA. [pu
yuyeTe OTHOCHTEAbHBX KoaeGanwil HX rofopoc npHpallledne 3a BpeMmsA t
oGosnauny wepes AKy, nMeolllnM pasHble 3HaKH,

Ecan NpOHCXOANT OTHOCHTE/bHOE NMOJHATHE YPOBHA, TO COOTBETCTBYIO-
ILYI0 NOMPaBKYy K PacueTy Haao BBOAHTH €O 3HAKOM (—) emunyc». Ilpn
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ONyCKalHy YpoBHA MONpaBKka NPOH3BOANTCA cO 3HakoM (+) «maoc», Or.
CHofld — OKOHUATEALHOE PACYETHOE BHIpAMEHHE HMEET BHA:

In=(Wa-in) £AKy (6)

Tounoers onpeaesenns KOHEYHOro pe3yaLTaTa no supamenuio (6) on-
PelesfeTcd TOMHOCTLIO H3MEpPEHHH cropocTell abpasun KANGOB, TOMHOCTLIO
CHEMKH Monepeydoro npoduia noAsojiHoro aGpasHoOHHOrO CHJAOHA, TOMHO-
CThIO BeJHYHH OTHOCHTEALHBX KonelGanui YPORHA BOAOCMA. nPEMﬂ}HﬂHIIHE

L

n
005 1 ) &S B B
\q" .;:“-m *:"F' » Q.b'ha +Il

)

s 'ﬁn q-_,u H dﬁ
§ \?? - _Q *} 1*"1 Nt
X x 3 o] f:ﬁl' .
LAy

=

T
s
0.04 1 S/ S X

0.031

0.021

o /7 |

0.04 005 010 015 0.20 lIn

Aie. 5. Hosmorpamsa gas onpepeiennn ckopoctel abpasun ranumctex Genued ln, wfroa,
npH PasHEX YEJIOHAX MOAROAHOCD CHAOHD ,}'h i paiznux ckopocTAx aGpammm wandos W,
Mfro.

BHpAMKEHHA NOKA PEKOMCHAYCTCA HCNOIB30BATL AAA OGeperoBwx 308 Oec-
NPHAHBHBIX MOpef.

C noMmolbio NpeiioxeHHoro pacyeTHoOro BuIPAMKeHHA MOMKHO BHIACHHTL
COBpeMEeHHYIO TeHACHIHIO NPOABIeHHA ckopocTell fjonuoli aGpasun. Hanpu-
Mep, AAf AaterficKkoro yuactka Geperosoii sonsl Baarmiickoro smopsa ycra-
HoBjieHHas sa 23 roja ocpeiAHeHHas no OpodHAD CKOPOCTh COCTABAAET
0,0189 mfroa. INonbaysack BHpamenHeM (5), NOACYHTHIBAEM, YTO CKOPOCTh
pasia 0,0094 mjron, T. e. Gosee wem B 2 pasa Menblie, PacuerHas cko-
POCTh OXBATHIBAET nepHod (GOPMHpPOBAHHA BCEro NOJABOAHONO CKJAOHA, KOI-
A4 HMCTOPHMECKH CJOMHJAHCH TAYOGHHL NO BCEeMY nonepedHoMy npogHo;
NOITOMY MeHbllee IHAYEHHE 3TOH HCTOPHHECKH CNoMHBIIEHCs CHOPOCTH OT-
HOCHTEJILHO H3MEPEeHHON B NOCJAeAHHE ACCATHACTHA MOMET YKaskBaThL Ha
ycHAeHHe cKopocTell aGpasHonnoro spesa sa nepuop c 40-x rogos no Ha-
croautee spema. [NogoGuas rengennna ofHapyxeHa W AAA JHTOBCKOro no-
Gepesbs Geperosoil 3oHE, JTOT BHEOA NOATBEpIK/AET 3aKNioyeHHe, pac-
fnpocTpaHennoe pajgom astopos Ha sece Bantuiickoe mope (AfGynatoB H
ap., 1966; Ieoaorus Baarniickoro mops, 1976).

[Mpepnomennnil cnoco pacyeta cropocTedl AoHHOH abpashn He HMmeer
anaioros B antepatype. HamnGosee nojHo coBpeMmenHble Npollecce pas-
BHTHA a0pa3sHOHHLIX MOJABOJHEX CKJOHOB B OEpPeroBOH 30HE H3NIOMEeHH B
kuure H. B, Ecuna w gp. (1980). B neil paspaGaTniBanca Bonpoc o KHHe-
MaTHKe (OpMHpOBanHA aOpaznoHHoro npoduas. ABTOpH UHTHPOBaHHOIM
paboTel paccMaTpHBAIOT YCAOBHA, NPH KOTOPHX OTCTYnaHHe npoduas nof-
BOAHOTO CKAOHA NMPOMCXOAHT NapanfeibHo caMomy ceGe, H OHO He YBA3H-
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paerca npaMo ¢ aunamuxofi kanpos. [Ipr paspaborke KuHeMaTHUecKoil Mo-
AeaW H MATEMATHYECKHX 3aKOHOMepHOCTed pa3sHTHA OEperoBoro CHJAOHA
H. EcHH ¢ coaBTOpaMH NOJb3YETCH Yie HMEewUHMHICH OUeHKaMH cKopocTed
nonnoii abpazni, Ho He APeANpHHHMAET NONBTOK [ATh PacueTHoOE BH-
paxenHe Mo APYrHM MapaMerpaM JAHHAMHKH NoAsoaHoro ckaona. Her no-
AOGHBIX Hawefl MONHTOK M B APYrHX KPYNHHX paGoTax, K NpHMepy, B H3-
pecTHOH craTthe anonckoro coeunasaucra I1. Cymamypw (Sunamura, 1977).
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ABRASIONAL PROCESSES OF THE SUBMARINE SLOPE WITHIN
EASTERN PART OF THE BALTIC SEA

¥Yu. D SHUISKY

ABSTRACT

Rates of the submarine slope abrasion were fixed within the Latvian
and Lithuanian parts of the Baltic Sea coastal zone represented by clayey
benches. Research data from the Black, Azov, North, East-Sibirian and
Chukchee Seas were compared with the Ballic Sea resulls in the arcas,
where the submarine shore slopes consist of clayey deposits too. The
analysis of obtained results show that clayey benches are subjected to
abrasion in average up fo 0.05—0.10 m/year, limestone and sandstone
benches up to 0.01—0.02 m/year and those made of crystalline rocks —
0.005 m/year.
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The abrasion rates of the submarine shore slope were calculated
according to the formula:

In= (Wa-ia) =AK,

when: Iy — rates of the submarine slope abrasion;
W, — rates of the ¢liff retreat, m};ear;
in — inclination of submarine slope from shoreline to the depth n in
coastal zone;
AKy — increase of relative oscillations of sea level during period of
the bench forming.

BALTICA | Val, 7 ] Pag. 235242 Vilnius, 1982

HOBBIN METOJ M3YVYEHHS NHATPAMM JPEBHEBEPErOBBIX
JIHHHHA MOPS

(peTpoKHHEMaTHHECKHIT anaau3)

B, F'YIAEAHC, Buasnios

Huarpamme gpesnefeperoselx JAHHHA Mope H OKeaHOR NpeicTaBnsf-
0T BO3MOMHOCTh ONpe/e/leHHa CYMMapHoi BeAHUHHE! NepeMelleHHs ToH Hn
apyroft Geperopofl JHHHM, Xapaktepa WX JedopMallu#, T. €. JHCJAOKALHH
(wawaou, uaruG H 1. n.). Ha ocHope 3THX AaHHLIX YCTAHABAHBAack Cpen-
HAA CKOPOCTb ABHMEHHA 3eMHOM KOpH # Apyrue xapawrtepuctuku. HanGo-
Jiee pacnpoCTPaHeHHEIMH H TPHTOJHBIMH AR 5TOfl Uenn ABAAIOTCH T. H.
aHcTanuonusle auarpammsl (Donner, 1965). Ha ocu opaunar srtoit ana-
FpaMMBl TIOK23BIBAIOTCS BHICOTHHE MOJOMEHHA, CUHTAA OT COBPEMEHHOro
ypoBHA Mopa GeperoBwx Jauunft, a Ha ocH adciuce — paccTofHHe. Takan
AmarpamMma asasercd ceoeo0pasHHM paspesoM BAONL MJOCKOCTH, MepneH-
auKyaapHofi Xk maoBazonofi nosepxuoctd. Ectectsenno, Hakjaon GeperoBux
JIHHHI 3aBHCHT OT COOTHOWICHHA BePTHKANLHOTO W FOPHIOHTANLHOrO Macul-
TaGoB AHATPAMMBI, OfHAKO COXPAHACT OTHOCHTELHYIO COH3MEpHMOCTE B
faHHOM cnektpe Geperopux aupmnii. [Iuarpammsl apessefeperoBrX JHHHHA
ABARIOTCA NpHOARKenHbMH 1 oBobUIeHHBM oToGpajenueM MpoCTPaHCT-
BEHHOrO PaaMellleHus STHX ofpazoBaniii B HATYPHEX yeaoBHAX. OT TOYHO-
CTH COCTABJICHHS AHATPAMM H JAATHPOBAHNA OTAEAbHHX GEPEroBHIX JHHHi
3ABHCHT MPABHALHOCTb W JOCTOBEPHOCTL H3BJACKAeMON M3 HHX nudopmanun.

Ml nonHTAAHCh HA OCHOBE AHCTAHUMOHNON AMArpaMMbl HaiiTH crnocob
YCTAHOBJACHHA CYMMAPHON BEAHYHHEL NOAHATHA HJIH ONYCKaHHA TOil AN
Apyroii GeperoBsoil JHHHE, 4 TEM CaMBIM 13 TOJYNEHHON BEJHHHHE! BHMNC-
JINTh TEKTOHHYECKYIO (BKAIOMAS MAAUHO- H FHAPOH3OCTA3NIO) M 3BCTATHUE-
CKYI0O caaraemsle, 2T0 NPeAOCTARMAC HAM BOIMOXKHOCTL B CBOID ouepeih
paccunTaTh KOHKpeTHHE OCPelIHEHHEIE CKOPOCTH JBHIKEeHHi zemHofl Kopwl
ANA ONpefefeHHHX OTPE3KOB BPEMEHH N PeKOHCTPYRpOBAThH HANpaBACHHE
(3HaK) BepPTHKAJBHBIX JABHMCHRI B10AbL OCH NMOAHATHA, T. €. NO JHHHH, NEP-
NeHAHKYAAPHON K naany naobas.

Jlns npumepa asaansa Gw/a HCNOAL3OBAHA AMarpamma apesHeGepe-
ropux auunit Scrounu, cocrapaennas X. Keccen (Pacra) (pue. 1).

B cROHX paceysICHHAX MB HCXOMHWIH H3 CACAYIOWHX coobparennil:

1. Ecain nobGan GeperoBas AHHHA NPHOOOHATA WAH ONyuleHa nMo OTHO-
IeHNIO K COBPEMEHHOMY YPOBHA MOpS HA OAHY H TY Xe BeNHYHHY, T. €. OHA
apifercd napaijensHoil auuun (ypesy) Mops, 3TO FOBOPHT O TOM, TO
NPOH3OWI0 PABHOMEPHOE NOJAHATHE 3eMHOM KOPH HAW NOHHMKEHHE YPOBHA
mops. OjHako Geperosbie JMHHK FOPH3OHTAJALHOIO MPOCTHPAHMA BCTpEHa-
JOTCA Pe/KO, H OHH OTHOCATCA K Hanbonee MOMOABIM Geperossim ofipa3o-
BAHHAM.
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2, Kag npasuao, apesnebeperopsie JHHHH ObBAIOT HAKJOHEHHBIMH.
¥roJ HakJAOHa pasHB A48 OTAeabHuX DeperoBnlXx JHHHA HAH UEAHX HX
cepuit (puc. 1). 2To ropoput o pasnAHUHON CKOPOCTH NOAHATHA HJIH ONYCKa-
HHA TOIl HaKH Apyroit OeperoBoii JHHWM, BAOAbL €€ NPOCTHPAHWA, T. €. O pas-
AHMHOM pasMaxe NOAHATHA HAN ONYCKAHHA 3eMHOf KOpul. 3TO, B CBOIWO Ove-
peib, LacT OCHOBAHHE NPHATH K 33aKJIONCHHIO, YTO BEJHYHHA HAKAOHA JI0-
Goit Geperopoil Junul Ha JI000M PacCTORHHH MEHIY TOUKAMN, CKAXMeM A
# B, ApascTcA cyMMAPHOI BeJHUIHON JBIGKCHHA 3eMHOH KOpbI.

JlonycTiu, uTo pandas Geperosas Juuus B Toyke A moauaTa na ate.
auicoty 40 M, a B Touke B — 10 m. Paccroanue mexay toykamn — 100 xwm.
Paannua smexay abe. peicotofl atnx touek noayuaerca 30 m. 3to n Apas-
eTcA CYMMAapHON BeJHUHUON NOJAHATHS 2eMHOI KOpH B TOYKe A otHoCH-
TeabHo ToukH B 3a pech mepHoja BpeMeHH, HCTEKIIHE OoT mMoMeHTa obpa3o-
panna 1ol Geperopoil Annni, ckaxes, 9000 aer. 3uan pospact Geperopoii
AHEHH H CYMMAPHYIO BEeJHMHHY NOAHATHA, MOMKHO JIETKO pacCUHTaTh Cpei-
HI0I0 cKopocTh noauaTHs. Tak kak s Toure A jnaunas Geperosas JWHHA Ha-
xoauTed Ha abe. puicote 40 M, a noayycHHas aMiANTYAA NOAHATHA 3eMHOM
kopel coctagaser 30 m, To octanbueie 10 M A0JMKHE COOTBETCTBOBATE CYM-
MapHOIl BeJHYMHE IBCTATHYECKHX KoJeOanuil.

Takuy 0o6pasoM, ME MOMEM TAKHM NyTeM Ha Ji0GOM OTpe3ke aua-
rpammbl (B Toukax A u B) pacuaenuts cyMMmMapHyio BeJHHHHY Nepemerie-
HHA ApepHeGeperonofi JHHHE HA TEKTOHHYCCKYIO (B wHpoKoM cMbiche) H
SRCTATHUCCKYIO KOMIOHEHTH B Touke A no ornowennio K Touke B. [lonatHo,
YTO 370 OTHOCHTCA TOMBKO K NMPAMOJAHHEHHBIM HAKJAOHEHHBIM GeperoBhHM
auEEAM. B eAyuac NpHEYTCTBHA nepernfa B npocTHpanni Geperosoi Ju-
HHM, 8 9TO HMEET MECcTo, NPHXOAHTCH BOCTOALAOBATLCH NOMNOAHHTENbHBIMH
NpHEMAMH BRIYHCJICHHA,

Kak nasectHo, nmysesan nzoba3za wam T. H. WAPHHPHAR JAHHHA N0 OT-
HOLIEHIIO K COBPEMEHHOMY YPOBHIO MOpA oTaedder ofaacTb NMOAHATHA OT
oTHocHTeALHOro man aGeomornoro norpyxenns. Hynepas muaobasza Kam-
Aoii ApesneGeperoBoil NMHHK HAXOANTCA B APYTOM, HHOTAA AaJeKO oTiafieH-
HoM Mecte. B ofiacTax npeofiaiaionero NoAHATHA Bee GeperoBuie JHHUH
Gupaor npunoanatumi. Onun GeperoBuie JHHHH  NPOCAMHBAIOTCA HA
GoNbLUIOM pacCTOAHUMN, APYrie, HaoGopOT, PAIBHTH HA OrpaHHUCHHBIX YHACT-
kax (puc. 1). OnnoBpeMeHHO € NepeMelicHHeM BO BPEMEHH W NPOCTPAHCT-
BE OTACALHEE HVIEBMX H3OAWHAN HMe0 MecTo H H3MEeHeHHE A3NMYTa OCH
NOAKATHA 3EMHON KOPEHL

Kposme TOro, B0 MHOPHX MecTax Goaee apesHne Geperosblie JHHHH ne-
pecekalorea GoJee MOTOAWIMH H «HCHE33I0T» B peabede.

Takum ofpasom, Hyaesas nsofaza moboit Geperopoil ANHUE ABAAETCA
HYACBDH TOMKOf OTYeTa ee TEKTOHNWECKOTO Mepexocad, T. ¢. NOAHATHA 1M
onycKanua.

Mpenasomennptit wamn (Tyzeanc, 1956) 1. n. KANHOMETPHYECKHIT ana-
AH3 AHarpaMM ApesHeGeperosulX JHHH{ NO3BOANA  NPOCAEAHTR PETPO-
CHEKTHBHO BO BPEMEHH OTHOCHTEAbHBLIE H3MCHEHHS YrJ10B HAKJOHA JpCR-
HefleperoBuIX JANHIL, 8 TeM CaMBIM PACKPLITh H3MeHeHle 3HAKA W OTHOCH-
TeALHON AMNANTY W ABnXennil semuoii koput (puc. 2). Henoapays ToT e
IPHHILHT, MBl NONHTAAHCH BOCCTAHOBHTL KapTHiy ABIKEHI a3eMHoil KOphl

{aMnanTyAa, HanpaeaeHue (3WaK), TPAAMEHT NOAHATHA H ap.). lNoxoGuwil
AHAMH3 AHATPAMM Mbl HA3BAJN PETPOKHHEMATHYECKHM, a Ha OCHOBE NOJY-
YeHHEIX AaHitx cocTasielHble TaGanisl wan rpafHkn — peTporaMmanil.

C}'Th ]'}ET[“’:IHIIHL*.'I.iaTI.!'-]E't'I{{]I."l‘J anaainza cROANTCA K CAeAVIOWEeMy: [LI1H
onpeaeseHHol TeppuTOpIN (B AaHHOM cayuae DCTOHCKO CCP or noc. Kn-
ny na o. Xnyma ao rpanuus ¢ Jlareniickoii CCP) sHGupaioTes Mapripyio-
e, TOYHO OMPEfeSeHHEe Il AaTHPOBAHHLE ApeBHeOeperonbie JHHUN (BI,
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Pue. 2, Knnorpadmueckie cnestpu ApcRKCOEPCroBEX AUHRIT 3CTOMI, COCTARICNNLE auTopoM no Anarpavse X. Prcra, 1961

TaGanua |1

PeTporpasMmii, noKa3uBaioumme PAIBHTHE ABHWKEHHA IEMUOA KOPE W CYMMAPHOE BEPTHKINL-
Hoe nepemeliende &Ptl‘ﬂlnﬁ AMHMK B MOIAHE-NOCACACAHHKOBOE BpPCMA  HA noayocTpome
Kuny, 0. Xuyma, C3 Jerounn

= | Rl B
E:E %H: §E P CPAMMA CYM. TORTOHHNSCEODD PerporpaMsa cyso<apmoro
E ?u 2 EE E= “-[:T;lmmg n;pm:ui A nepesdeniesna Separcnod ANHER
E 8 EE
£ | 58 :E..§ LE
Bl +76 41 35 +41 +34 +19 +1 +4 +14 476 +63 +49 +31 +26 46
BIII 470 35 35 435 428 413 —5 410 £0 +70 +57 +43 425 420 %0
¥ +50 45 5 +45 +38 +23 +5 £0 +50 437 +23 45 X0
Al +d5 40 H 4+40 +33 418 =0 +45 +32 +18 =0
LI +27 22 5 +22 415 0 +27 414 0
Liml +13 T 6 +7 =D +13 =0
+0 +0

BIIL, ¥ u ap.). 3atem BHlleyKa3aHHHM cnocofoM BEIYHCJAAIOTCA cyMmmap-
HBl@ AMONHTYAL TEKTOHHUYECKOTO H 3BCTATHYECKOro claraeMblX AR TOYKH
A (Kwmny) ortnocurensno toukn B (k cesepy oT rpannunl ¢ Jlarteniickod
CCP). Cnegyer ecme pa3 HanOMHHTb, YTO AaHHLE aHaNH3a OTHOCATCH HE KO
Beell paccMATpPHBAEMOM TePPHTOPHH, 8 TOJALKO K NYHKTY A, T. 2. IOAYOCTPO-
By Kuny.

AHanu3 NPOMIBOANTCA CAEYIOWHM O6pa3oM: Xenas YCTAHOBHTE CYM-
MAPHYIO aMIJAHTYAY TeKTOHHYECKOro CMellcHHA K onpeieJeHHOMY Bpeme-
HH TMPOWAOro, T. €. PETPOCOCKTHBHO, SAHMHHNPYETCA BeHYHHA TeKTOHH-
YecKoro MoAHATHA Oojee monofofi GeperoBoil JAHHHH OT BeNHYHHH TEKTO-
HHYECKOro MoAHATHA (a We ofilero nepemenienns GeperoBoi AHHHM) che-
ayouleli Goaee apesnell (ecuredi) Geperopodt amHuu u 1. 4. Hanpumep,
CTPeMACh YCTAHOBHTh, HACKOJABKO OHJAa TEKTOHHYECKHM npunoansTa Gepero-
pas anuua L1 o spems, xoraa dopmupopanace Geperosas ammmus Liml,
Mbl OTHHMAeM OT NociefiHell peJHuHHy cymmapuoro nogustis LI (22 m)
u noaygaem 415 m (ra6a. 1). Hactoasko TEKTOHHMECKH Okiia MPHMOIHA-
Ta 3Ta GeperoBas JHHMA B MOMEHT oGpazomanus aunud Liml.

[MocnefoBatenbio NPOAENHBAH TAKYID HECAMKHYIO apnijMeTHUecKyw
onepannio co scemu GoJee APeBHHMH GeperoBbIMH JAHHHAMH, Ml MOMEM
ONpefeNnTh He TONALKO AMOAHTYLY cyMMapHOro nepementenus Geperopoii
JHHHH B UEN0M, HO H aMuAHTYAY TeKTOHHYECKOro NoAbLeéMa B YaCTHOCTH
{raGn. 1). Amanua noxazan, uTo A0 BpeMeHH OGpPaz0BRAHHSA HOABAHEeROJ
Geperopofl JHHHH, T. €. B NO3HEIE1HHKOBOM nepuoie, Ha o. XHyma, Kak,
no-suauMoMy, H Ha peell Teppuropun C3 DcToHMH, HMEJIO MECTO CJAOMHAR
OCHHNNAUKA TEeKTOHHYECKHX (FIALHOH3OCTATHYECKHX) ABHMKeHHil, o yeM
CBHAETENBCTRYIOT PeayibTATH KJAHHOMETpHUeCKoro aunaawsa (pHc. 2) w
apyrie panusie (Cymneanec, 1960, 1961, 1973; Gudelis, 1961, 1962, 1978,
1979). Kpynuas unsepcus ABHAenuil 3emuofl Kops HacTynmia B HHTep-
Baje smexay obpazopaniem OGeperopux annnit BI w BIIL, 1. e 10900—
10400 ner. 7. H. 3Ta CAANHOHIOCTATHUECKAR OCLMANAUHA Obl1a BLI3BAHA
Asikennem kpan neannxa (Tyaeawme, 1957, 1960). Cyas no rpaaneHtam
CKOPOCTH BEPTHRAALHLIX JBHMKeHH{, B TO BpeMfA onyckaHne 3eMHoil Kop
fnponexofnio B 6 paz GucTpee coppemenHoro noanatHa (+2 mmfron).

Haunsie perporpamant (tabi. 2) CBUASTEALCTRYIOT Takde O TOM, HTO
FHAYHTEILHOE OMUBACHMe ABNMeHHA 3eMuoil HOpw B ZCTOHHH HACTYNHAD
B nepexoanoe spems or craaun Hoawaws ® craaun Anumaloc, 4to GeIO
namy noameyeno panswe (Cvaeanc, 1961, 1973).
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bonn TaGamwa 2
YHHEL CYMMAPHOTG BEPTHRANBHOTO NEpPCMEUEHHA Geperomodi AmHK
M, MEHEEHHE 3empy

KOpW, apcTaruueckex koaeGanui, a tanse DCPEAHEHHbIC FPAAHEHTI CHOPOCTH MOLHATHA ﬂ
A — Cponsn noayocrpore Kuny, o. Xuyma, C3 3cronns,

HOPOCTL MOAMATHS B TEWEHHE BCETO COOTRETCTBYIOWIErD BHTEPBATA EPeMen
B — cpenmnan CHKOPOCTL MOAHATHA B Tesuenwe 500 ner. B panmuom cayvae m ':.:uu cgrnntr::

BHMOCTH BIAT MHUHMAILHLR npoMemyTox apemeny BI-BIIL

5 - =ir + 5 i $af
: Dol 3EE | GBRE | B3 | pag o oe) i
= ‘gu:.a_ ﬁ:EE ﬂ'g' g=£a NNTIHA desaiod g <
1 2aE Zug 1_,§ dE.E: KOPAEL MMros, =
: y | §EEE | BEER | B, | EEEEs 1P
£ g 24 | 358% | 3 HEFH £
£ H géai AH. 8L | i | |0 |2 EEE
BI 10,9 TG 11 35 BII-BI 120 120 12.0
G
BIIT 104 70 34 25 ¥I-BIN 125 20,0 25,0
o
Y1 9.6 a0 15 5 Al-YI1 38 10,0 3.8
o
Al 8.3 45 40 3 LI-Al 21 350 78
18
LI 6,0 2r 22 2 LimlI-LI 23 30,0 6,6
15
Liml 29 13 7 f NN-Liml LT 140 3.3
NN 0 0 ! 20

Kak uano u3 taba. 2, nanGoasluias aMnanTy1a noAHATHS XapakrepHa
LAA NPOMEKYTKA BpeMeHH Memay ofpazoBanuem Geperobsix auuufi Al
u L1, 1. e. ana GopeasbHoro nepuojfa, Koraa B TeyeHmne npumepro 1400 ner
CYMMapHOe NogHATHe AocTHrAO 18 M. IscratHyeckne koacGanus HanGob-

TaGanuna 3
Conpemennie afic. ovmeren Geperoswx awmnit Bocrouson TNpubasrnsm
B METpax
B [ ¥ ‘ Ancmaz Litmaz ! Myurr
+70 + 50 +45 +27 Kuny
+ 50 —5 +15 +13 Bewremae
+28 —30 +12 +8 Juenan
+10 —40 +2 +5 Mananra
=18 —60 —8 =0 Huaa
—21 —70 —I14 -3 Tapan
—30 —00 . 7 | -7 Faaueex
TaGanua 4
Fpaanents HaKADHA Geperonsx AnHui
. | riases | Moy | S
AHHRT csirm (D60, maj culEM [300 EM) n Fasmwcroft Gyxre
Bl 12,5 18,6 —3] m—32 m
Y 3.5 29.6 —90 m—95 u
Anc 18,7 15,3 —23 Mw—24 m
Lit 8.7 6,8 —7T mu—8u
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Uy poab Hrpanu so spems BaaTuickoro JenHukoBoro ozepa. YsmeHwlue-
HHE POJH 3SBCTATHYCCKHX koaebaunii so spems Hoawauesoro mops m Awu-
LHJI0BOrO0 o3epa ciejayer oOBLACHATL, HA Hall Barasi, NPEBOCXOACTEOM B
CHOPOCTH NOAHATHA 3€MHON KOpel, IBCTaTHYecKHe KoJAeDaHHA B nosaue-
JeJHHKOBOE BPEMA MOUTH B 7 pa3s NpeBHINAINT 3BCTATHYECKHE JABHICHHA,
IIMEeBIIHE MECTO B NOCAeNeIHHKOBOM nepuoae (taba. 2).

Taknm oGpasos, HHOpMaUHA, H3BACKAEMasn H3 AHCTAHUHOHHHEIX JHAa-
rpaMs MOpPCKHX JpesHeOeperoBelX JHHHA OYTEM NpPHMeHeHHA KJAHHOrpadm-
HECKOro H pPeTpPORHHCMATHYECKOro AHANH3IO0B, OTKPLIBAET HOBLIC DOIMOHI-
HOCTH PACYICHEHHA CYMMAaPHOR aMIIHTYAE BEPTHKAJLHOrO NEpeMEeleHHA
Oeperorofl THHHH HA TEKTOHHYECKYID (B IHPOKOM cMBICJAE) H 3SBCTATHYE-
CEYI) KOMNOHEHTH, 8 TAKME NPpOCAeHHBaHHA JHAKA, CROPOCTH H aMIJaHTYy-
Al ABHKEHHA M3ydaeMoll TePPHTOPHH Ha NpoTAMEHHH (HKCHpyemoro Be-
pEroBHMH JIHHHAMH HHTEPBa/ia BPEMEHH,

B sakaioueHne cieiyer OTMETHTh, 4TO FPajHEHTH HaKJIoHA (CM/KM)
GeperoBulx JHHHIA, BLIMHCAEHHLIC HA OCHOBE KOHKPETHBX [AaHHBIX BBEICOT-
HOrO MOAOMEHHs OJHOBO3pPACTHEIX GeperoBulX AHHHI, NpeAocTaBJAfIOT BO3-
MOMHOCTL NYTEM SKCTPanofflliy NPOrHo3HpoOBATE BOIMOMHOE HX MECTo-
MOJOMEeHNe HAa cylle W nojd BoAoH, HA [AHe MopA. JTOT pacuyeT OCHOBAH HA
AONYILEHHH, 4TO GeperoBhie JHHHH ABIAKTCH NPAMOJHHeAHHMH M OTIHYA-
IOTCA TEM JKe TPajAHeHTOM HakAoua nocaeanux. OcpeaHeHHBl rpaiHenT Ha-
K/JAOHA peKOMeH1yeM BBIUHCIATHL N0 BOIMOMKHO Oojee AMNHHOMY OTPEesKY
DAHOBO3pacTHoll GeperoBoil JHHHEN,

[Mpumep Takoro nojacHdeTa mpeicrasied B Taba. 3 u 4.

Kak nogueprHBanoch Bhlllie, SKCTPanoadalUHA NPOH3BOAHTCA NPH YCJ0-
BHH NpAMOANHeliHoro, T. €. HeHapyuleHHoro npoetHpanua OGeperosofl Jn-
tHd, OQHAKO MB AOJKHB CUHTATBCH € (PAKTOM BOIMOMKHOMO HapylweHus
TAKOPD MPOCTHPAHHA B Pe3yabTaTe TCKTOHHYECKHX Aucaoxkaumii (chpocw,
IIAPHHPHEE JHHAK), KOTOPHE yCTaHoBAeHb Ans GeperoBulX AuHHH nosjgHe-
nocAeneAHHKOBLA B JcTonul H Jlateuu. [To3ToMy 3KCTpanoAfuHOHHBIE AaH-
Hble AAA NPOrHO3HPOBAHHA BO3IMOKHOrO MECTONOJIONKEHHS COOTBETCTBYIO-
unx GeperoBbix JHHWA B HEHIYMEHHWX pafioHax Moryt OuTh HCNOJL3O-
BAHE B KAYCCTBE NOHCKOBBX-OPHEHTHPOBOYHELX JAaHHBIX,
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A NEW METHOD OF MARINE SHORELINE DIAGRAM STUDY
{ Retrocinematic analysis)

by
V. GUDELIS

ABSTRACT

The author suggested a new socalled retrocinematic analysis for
studying shoreline distant diagrams. This method gives a possibility for
differentiation of the total vertical displacement of shoreline in tectonic
(crustal movements) and eustatic components as well as reconstruction of
crustal movements rate during corresponding intervals of late- and post-
glacial time, For this aim shoreline diagram of Estonia is used. On the
ground of the analysis data it is possible to characterize the range of
crustal uplift, the gradiant of mean movements velocity, changes of the
crustal movements sign etc. The use of data derived irom socalled clino-
metrical analysis of shoreline diagrams proposed by the author about
27 years ago permitted to understand better the character of crustal mo-
vements. Quantative records of retrocinematic analysis are, of course,
relative and restricted to the area, represented by corresponding shore-
line diagram. The procedure of retrocinematic analysis is being discussed

in the article in detail.
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