2020 HYDROSPHERE. HAZARD PROCESSES AND PHENOME

Vol.2,1ss.2

M > B51.435.327
FHINH=?G?LBQ?KD:Y

>BNN?J?GPB:PBY ;?HB%=

DHGL:DLGUO AHG K¥XHKECJ

DOI: 10.347534S.2020.2.2.158
MORPHOGENETIC

DIFFERENTIATION OF T HE
SHORES OF THE CONTACT

|:PBNBDB

< <

‘BgklbIml fhjkdhc ]J_heh]bb b ]_Mnstitute of Marine Geology and Geophysics, FEB
X -ghZzoZebgkd Jhkkby

><HI:G ]

ZONES OF THE NORTH PACIFIC

'nZgZkw B B]gZthx M[Z Victor 9 $1DQbHEgehy I. Ignato¥;

Alexey V. Uba

RAS, Yuzhno-Sakhalinsk, Russia

’Fhkdh\kdbc Jhkm~ZjkI\_gguc mgtLomonosov Moscow State University, Moscow,

bf F< EhfhghkHB\Ehkd\Zhkkby
vvasand@mail.ru

:gghlZpbly_~klZ\e_gu j_amevlZ
]_hijhkljZzgkl\_gghc b -
] hfhjnheh]bgq_kdhc bgnhjfZpb
dhglZdlguo ahg K_\_jghc 1Zpl
dzjl fhjnh]_g_Ilbg_kdbo Ibih\ [_.

IZpbnbdb ihalhebe \uy\blv
[ _j_]1h\h]h fhijnheblh]_g_az
km[Zjdlbg_kdhc b mf_j _ggh

MklZgh\e_gh qlh *ey fhj_c K_\
oZjZdl _jgh "\mofh”~Zevgh _
ijhly” _gghklb [_j_]h\ jZaebqgh]
fZdkbfmf hlghkblky d 2
N gm~rZpbhgguf kdZebkluf \
agZgbl_evguf \dez~hf \ ijhp_k
nbabqg_kdh]h \u\_Iljb\Zgby
nhjfbjmxl| Z[jZalZdgighfmeylb\gu_
lh~ h[gh_ jZkij_~_e_gb_ Ibih\ |
kh klijmdFlhjgbh]bg_kdbfb hkh]
kljh_gby ih[_j_"bc \_jhylgh
jZaebqgufb klz~byfb aj_ehkll
mkeh\byo bgl gkb\gh]h N
jZajmr_gby [_j_]1h\ fhj_c o0ZjZ«
ijh~he bl_evguf i_jbh~hf ©Ohldj
ijb  hljbpzIl_evguo | _fi_jZImjz
FhjnhdebfZlbg_kdZy

] _hijhkljzgkI\_ggu_ izZjzf_lju t

gbfb jZaebqgby fhjnheblh”t
ihdZazZl_e_c hkljh\Z KZoZebg
kbkl_f K_\_jghc I1Zpbnbdb ih
jZkkfzZljb\Zlv bo dzZd dhglzdlg
jZaghlh 1biz Z lzd _ fhj_c
Fhjnheblh"bgZfbqg_kdb_ 0Z

Russia
vvasand@mail.ru

Abstract. The results of the analysis of geosp:
and geological-geomorphological information on
shores of the contact zones of the North Pacifit
presented. An analysis of the maps of

morphogenetic types of coasts of the North Pg
revealed the specifics of the coa
morpholithogenesis of the seas of subarctic
moderate zones. It has been established that fi
seas of the North Pacific, a two-modal distributio
the length of coasts of various types is charactel
The first maximum relates to abrasion-denude
rocky shores, with a significant contribution to
destruction of physical weathering. The second
is formed by abrasive-accumulative shores. A sir
distribution of coast types along with structural
geological features of the coastal structure
probably associated with various stages of co
maturity under conditions of intense denuda
destruction of the coasts of the seas, characteriz
D SURORQJHG 3RSHQ VHD’

temperatures. The  morphoclimatic  posi
(geospatial parameters and the related differenc
morpholithodynamic parameters) of Sakhalin Is|
and the island arc systems of the North Pa
allowed us to consider them as contact zone
different types of seas, as well as seas and o«
The morpholithodynamic characteristics of

shores of contact zones along with the feature
hydrodynamics and the thermal regime of the sk
water areas also determine the morphoclin
parameters of the contact zone itself. The Sak
shores of the moderately cold northern part of the

$1D QD V.Y.Hiyna@ov E.I., Uba A/. Morphogenetic differentiation of the shores of the contact zones ¢
North Pacific Hydrosphere. Hazard processes and phenom202a0, vol. 2, iss. 2, pA58-172. (In Russian;
158 abstract in English). DOI0.34753/HS.2020.2.2.158



https://doi.org/10.34753/HS.2020.2.2.158

=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf2 <u?| 202C

[_j_]h\ dhglZdlguo ahg gZjy"m of Japan and the Subarctic Sea of Okhotsk

]b~rjhr"bgZfbdb b | _jfbg_kdh 30-140 km apart, while the oceanic and me
jZa® _ey fuo Zd\Zlhjbc hij_»_«¢ shores of large islands in island-arc systems sef
fhjnhdebfZlbq_kdb_ iZjzZf_lju the first kilometers. Thus, the windwave fields

dhglZdlghc ahgu KZoZebgkdb_ their interaction with swell waves in the cont
oheh”ghc k_\_jghc qZklb Yiht zones are very complex. The temperature regir
km[ZjdlIbg_kdh]h Hohlkdh]h fhj the coasts also largely depends on the geos
Afm] hl ~jm]zZ \ df \ Ih \j_fy parameters of the contact zones. Based on the n
hd_Zgkdb_ b fhjkdb_ [_j_]1Z djr morphogenetic types of coasts, the distribL
hkljh\h m guo kbkl_fZo jzZa” features of coastal types from the sea and ocea
g_kdhevdh dbehf_Iljh\ Lzd!| of island-arc systems are digitized and consid:

\_Iljh\hegh\u_ ihey b bo \aZzZk Cartometric and morphometric studies
\hegZfb au[b \ dhglzZdlguo ahg: conjunction with the data of geological ¢
keh guc oZzZjzdl_j L_fi_jZImj geomorphological analysis revealed the peculia
ih[_j_"bc 1zZzd _ \ agZgbl_ev ofdevelopment and modern dynamics of the sei
aZ\bkbl hl ] _hijhkljZzgkl\_ggu ocean coasts of island-arc systems. It is assume
dhglzdlguo ahg Gz hkg the longitudinal asymmetry of the low isthn
fhjnh] _g Ibg_kdbo Ibih\ [_j _]h\ between the ocean and sea shores is dt
jZkkfhlj_gu hkh[_gghklb jZkij_  tsunamigenic processes.

[ _j_1h\ Kk fhjkdhc b hd_Zgk
hkljh\h~m guo kbkl_f DZjlhf_
fhjnhf_Ijbg_kdb_ bkke_~h\Zgby
"Zggufb ]_hlel)fthjnheh]lbqg_kdh]
ihal\hebeb \uy\blv hkh[_gghkl
kh\j_f_gghc ~bgzZfbdb fhjkdbo
[_j_1h\ hkljh\h~"m guo kbkl_f 1j

glh ijh"hevgZy Zkbff_ljby
i_j_r_cdh\ f_""m hd_Zgkdbfb
[J_]1ZfDb h[mkeh\e_gZ pmi
ijhp_kkzZfb
Dexg_\u_ kehDdnjbevkdb_ | Keywords: Kuril Islands; Aleutian Island:
e_mlkdb_ hkljh\z hkljh\ Bl Chuginadak Island; Iturup Island; coa:
Qm]bgz~zd fhjnheblh”~bgZfb morphodynamics; ground penetrating radar
1_hjz"Z]j

<\_" gb_ ijhp_kkh\ b y\le_gbc *Bbloz 207,

—iZgbpu ] _hkbkl_f ij_~kiz\eyxP© %h ".\%fh” 2008]. |
highkbl evgh ihA\b'gu_ ahgu \abeh\e de fzlbq_kdzy ihabp!
B I\ _ggu_ iZjZf lju b klyaZ¢

\azbfh®_ckiibe — khk_"gbo E H]Z_aebqby fhinheblhAbgZfbq_

SE%'OZZd'gtJZ— FZ(]j—th]\JZ”\quEbe ‘}' o6, NKlin\Z KZoZebg b hkljh
qu'ﬁev i & 1ib winf [hekB M\ighc 1Zpbnbdb iha\hebeb
caiuevd J ‘%kh]’?zqzb'\?w bo dzd dthZdIgu ahgt

] _hfhjnheh]bg_kdbo 1iZgbp biz  z 1zd . th] o

jZkkfz1jb\ZIlv dzd jzagh\bAghklv] cﬁf’%e ﬁ;,yb 2fba_ b _onZdI o

ahg \u~_ey fuo \ nbabg_kdhc ]_h k}}? dthI d guo ahg gZiy*m k hkh[_

ijbmjhg_gZz ih"Z\eyxsZy qzZkl —a]

:nZgZkw ¥ B]lgzlh\ ? B: avHZjnh]_g_Ibq_kdZy ~“bnn_j gpbZpby [_j_1h'

\_jghc I1Zpbnbdbb”*jhkn_jzZz HizZkgu_ ijhp_kku b yle_gbi K58172
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]brjh~bgzfbdb b | _jfbg_kdh]hhkgh\pti® fmkkhgguo h[eZkl_c >Ebkh
jZa®_ey fuo Zd\Zlhjbc hij_"~ eyl _ljbg \ b @ < madhc ihelkkr \“hev
fhjnhdebfzZlbqg_kdb_ izjzf_lju KE[AKIAI gidteyjguc fmkkhg HI k if “h

dhglzdlghc ahgu KZozZebgkdb_ [[4kilZzemf gZggh[ezZklv fmkkhgh\ mf_]j
oheh~ghc k_\_jghc qZklb Yihgkdhjh fhHyeadklv mklhcgbl\uo kmJ[ljhibqg
km[Zjdlbg_kdh]h Hohlkdh]lh fhjy figkkingh\_jgzkihezZ]Z _ lkycdiX]hebl eb

Aim] hl Ajm}z \df Z hd_Zgkdb_ b<fazlbdb”_ckl\b_ kmrb b hd_ZgZ hkms_
[ j_1Z djmiguo hkljh\h\ \ hkljhe2tmihduckl\b_f |j_o debfZlbq_kdbo
kbkl_fZo jzaNkeyRlg_kdhevdh dbehfckjhby ZIfhkn_ju kb[bjkdh}h b k_

LZdbf h[jZzahf \_ljh\hegh\u_ iHbgphhtd_Hgkdh]h Zglbpbdehgh\ Ze
\azbfh”_ckl\b_ k \hegzfb au[b \"dhgkkdlguo Zz I1zZzd _ k_ahgguo p_gl
ahgZo bf_xl \_kvfZz keh guc hoB|EfHjKkdh]h Zglbpbdehgz b Zfn
L fi _jZImjguc |j_"bf ih[_j_"bc IZdij_kRbb <ebygb_ dhglbg _glzZ ijhy'
agZqbl_evghc kli_i_gb azZ\bleZzhguf hh[jZzahf \ \b~*-azkzZ\¥gjm]lh b
] _hijhkljZzgkl\_gguo izZjzf_ljh\ dkg\Zjhlgo ihlhdh\ dhglbg_glZevgh]h
ahg abfg_1]h fmkkhgZz kbevgh kghb"z
Baf_gqgb\hklv ijbjh~guo mkeleyixs__ ~_ckl\b_ Lboh]h hd_2Zg

hij "~ ebeZ hkh[ _gghklb fhjnhaplh] 'y azZ \ebygb_ hd_ZgZ ijhy\ey_
fhjkdbo [_j_]h\ dhglZdlguo ahg b \Kiklhmgmudn o x gufb ihlhdzfb fhjkdt
hk\h_gby b ijbjh*hihevah\Zgby ijbfYhabrhoezvgd dg ]h fmkkhgZz
ahgzZevghc b | _jjbthjjiokdeXgkl\ _gghc >jm]bfb \Z'g_crbfb
ijbgZz~e_"ghklb fhjnhdebfZlbg_kdbfb nzZdlhjzZfb gZ ih[_
.o yleyxlky rbjhlgZy b ihl]h*gZy “bnn_j g
Hlahj ijhle_fu iZAbzZpbhgghlh ijblhdZ kheg_gghc v
,_J_1Z ~"Zevg_\hklhqgguo fhhlc \Ehbkigbb ebfZlbg_kdbo njhglh\ Zjdlbg

,_ibglh\Z Hohlkdh]h ~h Y\lhggdydhhgt mf_j gguo rbjhl hij_~_eyxs
pbjdmeypby dhlhjuo \oh”bl bglhgkmXxgmx pbdehgbg_kdmx 2~ vyl
pbdehgbg_kdmx pbjdmeypbx 1jhKpg_kalbc pbdehgu j_ev_n

IZpbnbdb gZoh”ylky \ ij_"_eZofhgnkklhmddimgguc ieZzg ih[_j “bec
nbabdhh]jZnbq_kdbo ihykh\ ZjdlbgKhkdh]h ggu_ ahgZevgu_ b ijh\bgpbz
km[Zjdlbg_kdh]h b mf_j_ggh]h oDZld jhlévghdzI>Zevg ]h <hklhdZ ij_~hij
= | Kdjuevgbd ©>Zevgbc <hklhdkjAKigiehb_djhlib\hj _gb\h \azZbfh”_ ckl\m
mklhcgb\h ZdIb\ghc -dhglaZddigihc ghev_nhh[jZamxsb_ \e¢hylbyy ¢lZevgu_
“\mo \_ebqgZcrbo kljmdIimj A_fébhd\ zgb_kdb_ <u”_e_gh Iljb ]jmiiu
\azbfh”_ckl\by hdZaulZxsbo jzaugu_ oh~hf jZa\blby j_ev_nZz
kbkl _fhnhjfbjmxsb_ \ebygby \'dhfZdddrbjh\Zgbb k jZaebqggufb \ha”nm
mf_j_gghlh km[Zjdlbq_kdh]lh b fZk&tbio_kdhjb  wihf hif_qZ_ Iky |
ijbjh~rgthebfZlibg_kdbo ihykh\2 >Kfdhjjuekdpddimjgu_ gq_jlu ijhy\eyxlky leZ

2018]. h[jZzahf \ hlghkbl _evghc fheh”~hklb j_ e
=_hljZnbg_kdh_ iheh  _gb_ fhideN@mBVvilmjgu_ i \ fhjnh]_g_lbq_
<kklhdZ gz \hklhgghc hdjZbg_ [R}[ZA&bb gH[ebdZ ]_hkbkl_f >Gbdh
liZgbp_ k Lbobf hd_Zghf h[mkeh\«l\jZiehgBébagb_ Kdjuevgbd @
a”_kv fmkkhgghec pbjdmeypbb Bah | Kjlgh glh "helhlgZy nba
ijhke_"b\Z_lky ijbf_jgh Khr 1_H]jZnbg_kdZy k_dlhjghklv b rbj

[>a_j"a__\kdbc Lmg_Jlheh\_p =ZamigZBevghklv eZg~rZnlghc kljmdIimju
Djhobg @ 1jb wihf hkh[_gghklb fmmkkdjgodiky \ agZqbl_evghc f_j_ dzd j.
pbjdmeypigb”_eyxlky \aZbfh”_ckl\bgf n.g gpbb ihlhdh\ | _ieZ b \eZ;
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:lezglbg_kdh]h b K_\_jghlh E_~h\bMyh hoghkdb\ [_j_]h\hc ebgbb [_j_]Z

[:e_dk__\ =hem][_\ >vydhghhbiZ Xjrekib\@ yxl gZ Yihgkdhf fhj b agZc
J | _xf @ < kemqgZ_ K_\_jghcflgpbmddbz _ k mqg_Ihflhb jlhh\bih\

bf _ggh fhjnhl_dlhgbqg_kdh_ gXlHohlkdhf fhj_ Bgl_j_kgh qlh ijhly" _
dhglbg_glZevguo hdjZbg b bklhjby _bo]lhX-dhblbyiZz k hilf_jrbf Z[jZabhggu
g_hl}lagg I\_jlbggh_ \j_fy hij_fkdmebf \ ijhp_glghf hlghr_gbb gZ Hol
hkh[_gghklb kh\j_f ggh]h debfhfhjnh)lug _a#Zf _f gZ Yihgkdhf fhj_ Ih~h
"helhlgmx k_dlhjghklv b rbjhligmxjakigZeveghdgbvy Ibih\ [_j_ThY gZjy™m
fhjnheblh]_g_aZz gZ ih[_j_"v_kljdéelmpghleh]bg_kdbfb hkh[_gghkl
hif _Iblv k -\hikhihggmx hjb_glElgbxgby ih[_j_ "bc fh | Julv k\yaZgh

hkgh\guo fhjnhkljmdImjguo w2aébgldhufb klz~byfb aj_ehklb [_j_Th\
hij_~ eyxsbo hkgh\gu_ q_jlu \aZbgi~rg&bNgwf jZajmr_gb_f [_j_lh\ mf_]

kmrb b fhjy b hlghkbl _evgmx h[akbhegyuphklv fhj c 0ZjzZdl _jbamxs
"Zevg_\hklhgguo fhj_c hl LbohlJiphthde bBygZeviguf i_jbhrhf ©hldjulh]lh ff
j_amevlzl_ jZa\blby Dmjbevkdhcijlb hil¢bpadkdéwguo | _fi_jZImjZo \ha”"moZ

hkljh\hAm guo kbkl_f WIHhifiin\_e@lth d . .
]iZgbpu debfzibg kdbo ihykh\ gz ih—jn-pd# bkke_nhizgbc
agZgbl_evgh kf_s _gu ijhlb\ gZkh\hc:&ZjeleadbdZjl fhjnh]_g_Ilbqg_kdbo |
>:igbdh\ @ Hohlkdh_ fhj_ highkblky Kadbfghc 1Zpbnbdb \ khklZ\
h[jzahf d dzl _]hjbb km[Zjdlbg dddbpuocihjjlegbfZe mqgzZkib_ h~Abg ba z
Khhi\_IkI\_ggh ih[_j_"v_ Hohlkidh}h”" ¥hjpbgnhjfZpb kddho@uantum

bf I q_jlu Zjdlbg_kdbo b km[&$dithlggkadjoio khhi\_TkI\mxl Thgghklb bkc
[ j_1h\ E_lgb_ ] _hfhjnheh]lbqg_kdbZjlijh@ZrbhgZevgdbkEhdzk @ >ey
ijhl_dzxl ihn \ebygb _f mikemdbcgby “ebgu [_j_]h\hc ebgbb dz »

ij_~r_kl\mxs_c abfu K_\_jhzf_pkdrgxdab\Zg bgkljmf_gl ©>h[Z\bIv ZI
[_j_1Z mqZkldZ mf_j_ggh]h debfzllhd fkdjp]h®ihnyknipb_c ©JZkq_I gZ we
gZh[hjhl bkiulu\Zxl j_ev_nhh[§2amike_gby ijhba\_~_gu WGS8eebik_
\ebygb_ kmJ[ljhibg_kdh]lh ihykz |ZE8S&Z@B0. |_gq_gb_
\k_1h 1h~Z [_j_]h\hc fhjnheblh] g _a ¢ZohMjkdhf Zddmfmeylb\ghf i_j_r_
ih” \ebygb _f | _ieuo | _gq_gbc hd_zgzljh\hc hkljhBZImjmi Dmjbeu b
:gZeba dZjl fhjnh]_g _Ibqg_kdbohdiedIkibg_kdhf i_j_r_cd_ hkljh\Z Qm
[ j_1h\ K_\_jghc 1Zpbnbdb iha\hebe_miy\bipueb ijh\_~_gu dZjlhf_ljbqg_
ki_pbnbdm [_j_]h\h]lh fhjnheblh]bkkez"hhZady J_ev_n i_j_r_cdZ <_
km[Zjdibg_kdhc b mf_j gghc ijifkikiekid ihkj_~kl\hf \bamZebaZpbb
>GZpbhgzZevguc ZlezZk Jhkkbb Asger Global Digital Elevation Model (GDEMV2)
MklZgh\e _gh qlh 7~ey fhj_cy\kyXsjmhky ijh”mdistfy 6fLEconomy,

|Zpbnbdb 0ZjzZdl_jgh MmofHIMZEHgR QG ,QGXVWU\ 0(7, b 1%$6%
jZkij_"~_e_gb_ ijhly’ _gghklb KkKh[_jj Jnlky \ kbkl_f_ (DUWK ([
jZaebqgghlh IbiZz jbkmghd | _j\ec hfghlllblgfnkidhc kem '[u KR: 8QLWH
highkblky d Z[jZalgmygrhpbhgygdRORILFDO 6XUYH\ Dhhj*bgZlgZy kK
kdZebkluf [_j-hzf Ibi kh agzZqgbl_ &wguf jZaf_j ibdk_eZz fa o

\dez~hf \ ijhp_kku jZajmr_gby &baby &k\dZH)jZlbg_kdZy hrb[dZh 506(
\u\_Ijb\Zgby <lhjhc ibd nhjfikjmxf_g_ _ f >ey \bamZebaZpbb m
Z[jZzabhgglmimeylb\gu_ {h¢_Jdi ihkljh_gu dZjlu \ukhl \ Ij_of_jghc ijh_d
KzZfuc \ukhdbc ijhp_gl hl \uf[secgb_f p\_Ihf \ukhlguo *"bZiZahgh\

1 URL: https//Ipdaac.usgs.gov/dataset_discovery/aster/aster_products_table/asteverd@n_2 validation ~Z1Z h[jZs_gby
19.03.2018)
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f krzlhf f bl_g _\hc hifuldhcibjgwy elzklbqg_kdbo hleh  _gbyo iha
\ukhdbo mjh\lgZeba ihey \ukhl ihg\thébecklhp gz i_j_djuluo - ijb[j_"
\u”r_eblv g_kdhevdh Z[jZabhgguofbjkdpZhbth dlehdHewhfb gbyfb
Zddmfmeylb\guo | _jjZkh\uo \ mjh\g_c
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Jbkmghdjhly  _gghklv Ibih\ [_j_]h\ fhj_c K_\_jghdjhdpbndgtbk|vzZibih\
[_j_1h\V \ dbehf_Fgbly[_gghklv Ibih\ [_j_1h\ \ ijhp_glZo 4kbeu fgp-din\h
| _dlhgbq_kdbf jZkqe_g_gb_f nbhjrh\u_ |_dlih@hZ[kdéblirjggheh\e _gg
N gmArZpbgwd[jZabhggu  \ujh\g_ggu_ b [molh\u_
4+7[jZabhggu_ hifb ttbjfhZ[jZabhggu_ b6&G+tZ2hWwabhddidmfmeylb\gu_
\ujh\g_ggu_ b [mébkma”rZggu_ \hegh\ufb ijhp_kkZBfbkha¥yZg\qu
\hegh\ufb ijhp_kkzfb @Zkmg@zggu_ ijbeb\gufbglZ Mopgygtb ijhp_kkZfb
10 tkha”rZggu_ mklv_\ufb ijhp_kkzZfb ~ _evlh\u_
Figure 1. The length of the types of coasts of the seas of the North Padifithg length of the types of
coasts in kilometers; (b) - the length of the types of coasts in percent. Types &f taagth glacial-
tectonic dissection (fjord), tectonically determinedt@brasion-denudation; 8abrasion (aligned and
coiled); 4 +abrasive dead; Sthermoabrasion and ice; fabrasion-accumulative (aligned and coiled);
7 tcreated by wave processes, beachrBated by wave processes, lagoortceeated by tidal and
surging processes; 1fcreated by wellhead processes (delta)

162



=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf2 <u?| 202C

DZjlhf_Iljbgq_kdb_ bkke_"h\Zdlgy_jij_IZpbb ~Zgguo bkihevah\Zgu ihi
i_j_r_cdZkljh\Q m]lmgb®2Zd_~Aster |_jfbgu ]1_hjz~Zjghc KkljZIb]ljZnbb [Zdt
Global Digital Elevation Model (GDEMV2)[ueb jZz"ZjgZy nZpby 51 b ih\_joghklb jZz
"hiheg_lgyzZ[hldhZ£ggAbOSWorld3D+ hljz _gbc k\lyazZggu_ k i_j\bgghc kljn
30 f (AW3D30) <_jkbg2?!; Shuttle Radar hkZ '~ _gNieal >2004; Mallinsoret [Z 2010].
Topography Mission (SRTM) 1 Arc-Second Glcbal Bgl_jij_|Zpby ]_hjZz~Zjguo rZgguo

=_hjZ"bhehdZpbhggu_ ggjrexegfb[s_c ijhly _gghklvx hdheh
ijh\h~bebkv ]_hjzrzZjhf k_jH? i@hteDkc f_j_ \dexqZezZ ]J_hfhjnheh]bq
HHKWEh]bk? k Zgl_gguf [d0Gdhthg]_gl hkgh\Zgguc gZ fhjnh”bgZfb
p_gljZevgZy gzZklhlZz Zgk=gpgugZ[ex™ _gbyo
h[_ki_gb\Zxsbf Jem[bgm bkke_»®dh\Zgby ~h f <A
k Zgl_gguf [ehdhf :p_gliZevgZy qzklihizameviZlu b hlkm=*_gb_

150 F=p h[_ki_qgqb\Zxsbf lem[biylsb_ q_jlu ki_pbnbdb fhjnheblh]_
bkke_"h\Zgby ~h f ljb\yadz dhig fpkudohe¢hlg hid_Zgkdhc klhjhgu dhglZd
ijhnbe_¢c gZ[ex”_gby hkms_kl\eyeziykdih® b Dmjbevkdhc hkljh\guo
ihfhsb kimlgbdh\h]h ijb_fhbg~bdBBkdZhgh\en gu ijb ZgZeba_ (
AnZgguf [mj_gby b rmjnh\Zgby ¥Y@fnk] ggubqg_kdbo Ibih\ [_j_]h\ K_\_
hljz>Zxsb_ ih\_joghklb kdhjj ebjdvWwbgu HBZpbhgZevguc ZleZk Jhkkbb
kehyfb mklzgh\le_ggufb \ kd\Z blgZmgrmgnuzo ~Zggu_  wdkihjlbjh\Zg
beb dZgz\Zo “ey i_j_kq_lz ih \k[ifa{hiljhgweXx we_dljhgguo IZ[ebpZo
\j_f_gghlh jZaj_azZ \ ]Jem[bgguc lijb"k§Z\ehagu B ]jZnbg_kdhf \h*_ jbkmg

1
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Jbkmghdzkij_~_e_gb_ fhjnh]_g_Ibqg_kdbo Ibih\ [_j_]h\ hkljh\h"m guo k
IZpbnbdhk e _~gbdhtihhgbqg_ kdbf jZkge_g_gb_f nbhjr*h\u_ | _dlhgbqg_kdk
2+Z[jZabhggbm~rZpbhgwd[jZabhggu_  \ujh\g _ggu_ dtipdablhggu
hif_jrb5l_jfhZ[jZabhggu_ beéGtxtZ2hY%Wabhdgdlmimeylb\gu_ \ujh\g_ggu_ «
[molh\u7 tkha”Zggu_ \hegh\ufb ijhp_kkZBfbkhayZg\guu \hegh\ufb ijhp_kkZ
eZlmggu_
Figure 2. Distribution of morphogenetic types of coasts of the island-arc systems of the North Pacific
1 +with glacial-tectonic dissection (fjord), tectonically determined; &rasion-denudation; Babrasive
(aligned and coiled); 4abrasive dead; Zthermoabrasion and ice; fabrasion- accumulative (aligned and
coiled); 7 +created by wave processes, beackrBated by wave processes, lagoon

1 URL: https://www.eorc.jaxa.jp/ALOS/en/aw3d30/index.hthZ1Z h[jZs _gby
2 URL: https//doi.org/10.5066/FRR7TFT ~ZI1Z h[jZs_gby
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DzZd b h"b”"Zehkv \ ijhp_glghfkhjigtdtmagdpthfZpbhggzZy h[mkeh\e_ggh
dZzd :e_mlkdbo 1Zd b Dmjbevkj@mdblbklji\fhi\]1h\ hkljh\guo ~“m] g_khf
fhjkdb_ [_j-1Z b-1h Ibiz jbkmghdgZqgbl_evgZz b [j_[m_]I NZevg_

:[iZzabhggu_ [_j_1Z gZ :e_mlZo ijbkkeeZz "R glZy
fhjkdhc klhjhg ~ Z gZ DmjbeZo gzZMBjhjbfgj_ hkIBhkgmi DmjbevkdZy

hd_Zgkdhc ljhly  _gghklv - Zhjkdatb\gdzgyh*m]zZ bQmKIn\ZrZd :e_mlkdZ
Zddmfmeylb\guo [_j_]lh\ \ur_ khhkldhVogkdhc”~"m]z N 1Zevgh jZkkfh
klhjhgu hkljh\h*m guo kbkl_f [Ijhhkh][gghklklb kh\j_f_gghl]h [_ji_1h
Zddmfmeylb\guo [_j_]h\ b gZ Dmjmened hh_g@ZaZz dhglZzdighc ahgu b
e_mlZo 1Zd _ [hevr_ kh klhjhgddmtimgggbhb 1Zd gZau\Z _fhlh [€
<uy\le_ggu_ hkh[_gghklb fhjnh]igj IpgkZdbadhlhjZzy hlghkblky d ki_pb
Ibih\ fhjkdbo b hd_Zgkdbo [_j Jjh\ldA j_ev_nhh[jZamxsbf ijhp_Kl
k\b”r 1 _evkl\mxl h ij _h[ezZz"Zxs_f \dn®dbdjmxsh \ha”_ckl\by \
jZkij_~_e_gb_ bf_ggh ]b”jh~"bgzfBq_hkhihRhjZbbqg_kdhf fzkrlZ[_ \j_f
| _jfbg_kdh]lh j_"bfh\ jZa”_ ey fuoGzZd\hlkhjbcihdZazZl evgu_jZaebgby \ kf
FhijnhdebfzZlbq_kdb_ iZjzf_lju Khjkhellghtbgzfbd_ [_j_]h\ \uyle_gu
dhglzdlghc ahgu hkljh\ghc “m]b ZdZelkesbgb_ hhjnhf_Iljbg_kdbo iZjzZf_

IZdh\uo gZ hkKhdZebg gZ mdZazZaglklhgh\ ieyZZhkgh\_Blmjmi
jZkij_"_e_gb_ g_ \ebyxl Fhjnhl_dlbdglonoBhkaddZy b

Sea of )
Okhotsk .gf
v ‘

Ny

-
Q:-\?
-

14'5,32 :

- e~ 5
5»,‘?5178 —0

Jbkmgh#i[ahjgZy ko_fZ jZchgZ i_j_r_cdZ <_Iljh\hthjhkF_hYbRl nkjsidiy H#2Z2jl1Z
(Aster Global Digital Elevation Model (GDEM V2)
Figure 3. Overview of the area of the isthmus of Vetrovoy - morphometric map
(Aster Global Digital Elevation Model (GDEM V2)
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Jbkmgh#iohlhfhjkdb_ f_]1Zn_klhgu ¥
Figure 4. Sea of Okhotsk megacusps (L = 400-600 m)

HdZaZehkv glh gz ijhib\Hilkeenhh "gba \ [Zkk_cg_ eZ]mggh]h IbizZ k
mqgZkldZo hkljh\z jZaf_ju KNt jtZzgkdbjp r _cdZ <_Iljh\hc hkljh\Z BImj
f 1Zn_klhgh\ [he__ g _f \ M\Z jzaz ijQ\hrax@kzZz Iky wheh\uo h[jZah\Zgb

jZaf_ju hohlhfhjkdbo f_]Zn_klhgh\jZguknoghdwiho ]Jhehp_gz I'h mq|
ljb ZgZeba_ wheh\h]h fhjnh&mlshlkbhazgb_\ kj_"~g_f Jhehp_g_ g.
k\yaZgghlh k \hegh\hc i _ji_jjZrhlddhZ <_ljh\hc ijheb\Z bo ke_"m_|I

ij_bfms_kI\_ggh tibaghdbZklbg_kghpljZevghc qgzZklb i Afanasewe af

fZzl _jbzez ijb wdkiehab\guo ba?2019]. dbhFex®Z_ fu_ a”_kv ]jb\u \ukhlhc
lhehp_g_ g_hie_cklhp_g_ [ueh rAkfZigh\e_¢hb _aghbjh\Zggu-aAiZgphf
Axgu k fhjkdhc klhjhgu i_j_r_cd@hgzj2Zje\hgcbb \_jhylgh b y\leyxlky "*x
hkljh\Z BImjmi nhjfbjh\Zebkv \ fgkkb&XiB|_k\yazZggufb k i_jbh~Zfb \ul
jZajmr_gby \ukhdbo [_j_1h\uo kimylkglwyihhjh\gy fhjy b bgl_gkb\guf jZe
keh”  _gguo i -fapndeZklbq_k\dikfhdbo [_j_]h\uo mkimih\ keh-_gguo |
fZl_jbzehf g_hie_cklhp_gz \ i_jbbphdekbkdbgbkdbf fZl_jbZehf jbkmgh
jZzafulz ijb ih\ur_gbb mjh\gy fhiHygiZdihehg_ ke_"m_I| bkdexqZlv b \_j
15luk e_l| gZzaz” Nhjfbjh\Zgb_ [héheghHhledtup jZ[hldb ibjhdeZklbdb ihiZ
A"xg hd_zZgkdh]lh ih[_j_"vy \ adZpbllh\ennghahgm g_ihkj_"kI\_ggh \ |

kl_i_gb k\yazZgh k i _j_ywAhilghab\guo ba\_j _gbc kj_"g_]h ]hel
ibjhdezklbg_kdh]h fzZl_jbzZzez ihilihib\r_rmd2au\zZxl \medZghl_dlhgbc
[_j_Ih\mx ahgm hdheh efblkely@aghthkdh\Zzgbb jZaj_azZ \ukhdl
g_ihkj_~kI\_ggh \h \j_fy bafhjkKdigldhy [_j_]h\h]h AfakhsgivZet =al,
>:nZgZkv_\ @ AgZgbl_evgzZy2019ey i_ieh\h]h

fZl_jbzez \ ibjhdeZklbd_ h[mkeh\beZhp jhqvywkljh\guo “m] dzZd ba\_k
[ukljh_  nhjfbjh\Zgb_ Ilheshb i _aeMldN\agloc j_Imeyjghklvx ihM\_jlz:

\ha”_ckl\bx pmgZfb dzd k hd_Zgkdhc k|
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b k fhjkdhc JzZkkfzljb\Zy ih[_j_"vdhgjpaflghdbo hlh[jZ _gby j_ev_nZz \
mqgZkldh\ kmrb hkljh\h\ fu dhhjdhndeh c ijh\h~"beZkv IZo_hf_Iljbq_kdZy
h[jZlbeb \gbfZgb_gZ wlh y\e_gb _k dhfi_gkZpb_c g _lhgghkl_c hij ~
Hleh  _gby i_j_r_cdzZ <_Iljh\hgZkklphgby dhe_khf dhgljhevgufb f_ldZzZ
BImjmi bamg_qgu ih jZzaj_azf [_j_]18¥hPMu mkllmhZ klh~hr\Z i -Kg2gbguo
fhjkdhc b hd_Zgkdhc klhjhgu b "2dghbf_jgbqeghlhij_~_ ey _fuo gZfb dzd ft
[mj_gby \ p_gljZevghc qZklb i_jgZgbHdid ijkekb\Z dhlhjuc kms_kl\h\Ze \

ihemg_ggu_ ] _heh]bg_kdb_ ~Zgglhehjpb\gaAgwMm - dZe_g”~Zjguo e |
ki_"~g_fm mjh\gx Hohlkdh]h fhjy EWBIZ~"Zjgh_dZe_g”Zjguo e_| dZe_g"Zj
h[ke_"h\Zgb_ ihal\hebeh m\yaZle |j amhev)]Zll gZ hlf _IdZo *“ f hlghk
jmggh]lh [mj_gby i_j_r_cdzZ <KkljmMm&¢pc]lh mjh\gy jbkmghd ljb wlhf
] _heh]l]bg_kdbo jzaj_ah\ k fhjkdhe¢zZgghd [Zgkdby i_j djulZ wlZ lhesZ ij
klhjhgu jbkmghd >ey ihemqg_obyjRjuf lgghuof ihdjh\guo km]Jebgdh\ b ki
jZaj_ah\ [ue bkihevah\Zg ijb[hR2 =\ hhkgt\BBbb dhlhjhc \kdjul fZehfhs
Zgl _ggZz F=p k fZdkbfZevghbjigglddghc knhjfbjh\Zggucl710
ahg”bjh\Zgby ~h f b jZajdZExg"EZijgu& M222).

kihkh[ghklvx ih Jem[bg_ khdhedy

148°16'B - 148°17'B 148°18'B 148°19'B 148°20'B 148°21'B
Jbkmgh& klhiheh™ _gb_ ] _hjzZz”ZjgUGCopgmichseSentinel data 2018)
Figure 5. Locationof GPR profiles (Copernicus Sentinel data 2018)
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e
Jbkmghd _hjZz~Zjgu_ ijhnbeb ] _hjz~Zjigy_keZpbdgh =i Zeq Zgh o

hleh  _gbc jZaebggh]lh khklzi\ig kdh[jh Jgly_abkFZahdut fZkkb\u
Ktg_jZkge_g_ggu_ kdehgh\u-fhgkigb[j hieh  _gby k g_ba\_klguf khklz\
Figure 6. Georadar profiles 001, 002; georadar faciestiAterbedded sand and gravel deposits of various
composition of the coastal-marine genesistfigimice arrays; Ctundivided slope and coastal marine
sediments with unknown composition

< mklimi_ hd_Zgkdh]h [_j_]1Z h&ZjhRlF BbZjoni hd_ZgkdZy klhjhgZ [he_
ijbf_jgh gz ~\z f_IjZz \ur_ bhgbedzy qgq_f fhjkdZy
i_kgzyhbe_qguo ]_hjz~"Zjguo nZ@bkdhevdh bghc Ibi Zkbff_Iljbb b
p_gljZevguo qZkl_c i_j_r_cdzZ \_jhkghdzgtblbljh\Zz Qm]lbgz~zd :e_mlu
eZlmgguo k_juo Jebg \kdjul fhéhfpBghkv \ur_ \ dZjlhf_ljbg_kdbo
lhjnygbd wlh]h T \n8pz-k420 [ueb bkihevah\zZgu Ijb fzZkkb\z ~Zz
dZe _g”Zjguo Eev | Lhjnygbd e ijbhhbeb ihkljh_ggu_ ih ~Zgguf 657
g_ihkj_~kI\_ggh gZ phdhe_ keh _$ghf djjddbdf_kdb b”_glbggu b fh]lml |
iebhp_gh\ufb \medZgblZfb DzZfmokidhev&hbiZgu Ney NZevg_cr_]h Z
(N2km,) h[gZ Zxsbfbky gZ [_gq_ \ jb kg, d
K_\_-\hklhdm gZ hif_IdZo kj_"g_]lh Dd\dy \ kemqgzZ_ k i_j_r_cdhf <_|
fhjy < gZklhys \j_fy mkljhgyghBImjmi fhjkdzy klhjhgz i_j_
Abnn_j_gpbjh\Zlv pmgzZfb]_ggu_ hkéjm\Zgigymkbgz~rZd [he__ djmlZy b dh
gZghku ijheb\z g_ ij_"klz\ey_Iky*"Xiggthf gulfZi_ bkke_"h\Zgby fu iheZzZ]Z
HArgZdh h”rghagZqgh mklZgZ\eb\ZkHkfy Ijpye dbhafh gh k\yaZzgZ k jZa
Zkbff_ljbb j_ev_nZz i_j_r_cdzZ bgllpki\aghklvx ijhy\le_gby pmgZfb k fh
hd_Zgkdhc klhjhg Ke_~m_I| hif_Iblv ql
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\ual\Zggh_ a_fe ljyk_gb_f Jh~AZhjR@hc b kd_Zgkdhc klhjhgu hkljh\h-
[ jbglh\hfhjkdhc klhjhgu hkljh\Z k@ki]fgZhgem beb hlijZ\guf fhf_glhf
Ahklb]Zeh f k Ibohhd_Zgkdhc Kldjmgehazpbb ijh[e_fu hkh[_gghkl_c

14,9- f Z gz hkljh\_ MgZeZrdZ[\j_]htfedg_cguo dhglZdliguo ahg jZa"

kK _\ -\thklhdm “ f wold,U Mscinnes, fhjkdb_ [Zkk_cgu Z 1Zd _ fhjy b h

Higman 2019]. Fhinhf_ljbg_kdb_ bkke_"~h\Zgby \ dhfi
N .

AzZdexq_gb _ Zggufb ]_hlejfthjnheh]bq_kdh]h ZgZel

ihA1\_j~beb ki_pbnbdm jZa\blby b kh\j_
< j_ameviZl_ hpbnjh\db b ihkeg¥fixéb]hfhjkdbo b hd_Zgkdbo [.

ZgZebazZ dZjl fhjnh]_g_lbqg_kdbo Hklijft\H~Am Jdho kbkl_f 1j _~iheZ]Z _lky
Yihgkdh]lh Hohlkdh]lh b ;_jbglh\ZjhihhewdB¢hzkbff Ijby gbaf_gguo i_j_r
gzZley~gh ijh~r_fhgkljbjh\Zgh  kih MmpjZaki_zZgkdbfb b fhjkdbfb [_j_

kh\j_f_gghlh khklhygby [_j_lh\ wilbaefh¢_@Z pmgZfb]_ggufb ijhp_kkZfl
lhemqg_ggu_ jZkij_~_e_gby Ibih\ [_j_]h\ Kk

Jbkmghdkbff_Iljby i_j_r_cdZ hkljh\Z Qm]bgz~Zd
Z+f_klhiheh  _gb_ i_j_rjcd¥ rf & j_r_cdZ b ehdZpby ijhnbey
\+tdjZkgZy ebgby ijhnbey ihkljh Shuttled Radat §opofraphy Mission (SRTM) 1 Arc-
Second Globalkbgyy ebgby ijhnbey ihkljh_AOSWor@A8Quf f $: '
< jkRyY;a_e gZy ebgby iAsterlidopatDigital Elevation Model (GDEMV2)
Figure 7. Asymmetry of the isthmus of the island of Chuginadak:
axLVWKPXV O#fsthibW topoQraphy and profile location,
\ zred profile line constructed according to Shuttle Radar Topography Mission (SRTM) 1 Arc-Second
Global; the blue profile line is built according to ALOS World 3D - 30 m (AW3D30) Version 2.2;
green profile linexAster Global Digital Elevation Model (GDEMV2)
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;oiy, \_dh\Lhf ljbjh~rgu_ ]_hk
bo dhfihg_glu <eZ”b\hklhd >.
K -81.

Kdjuevgbd Hkgh\gu_ mjh\gb mk
\ h[s_c hj]JZzgbaZpbb ]_hkbkl_f
kh\j _f ggh]l]h _kl_kl\hagZgby

K 101-106.

Kdjuevgbd =:¢ghfZevgu _ ijbj
ijhp_kku b yle_gby Jhkkbckc
<hklhdz Mki_ob kh\j_f _gghl]h

< K -124.

Lmg_Jheh\ _p < | =ZjpfZg ; B
Debfzl b ]Jb”jh]jZnby = hkbk
<hklhdz Jhkkbb gz jm[_"_
Lhf Ijbjh~rgu_ ]_hkbkl_fu b bo

<eZ”b\hklhd >ZevgZmdZzZ43.
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