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Main stages of formation of structure '""non-volcanic" islands of the Aleutian island arc in the
Pleistocene
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Aleutian island arc is special, special position in the island arcs of the Pacific Ocean. The story of
her research has for several centuries, but until now the degree of scrutiny of this area can be called
a very weak, and the problems in the dynamics and history of the Aleutian arc are the most
controversial in science. Aleutian island arc is a single submarine base, broken into several large
blocks, each of which is complicated by a group of islands. Formation of all elements of the island
arc occurred in the conditions of activation of tectonic, seismic, volcanic processes. However
difference in these processes in time and space led to the development of that history, geology,
structure, dynamics and modern topography of these islands are different. In science, there is still
the problem of reconstructing the history of the territories in which the formation of a leading role is
played by a set of endogenous processes. Traditionally, to identify the role of tectonics, volcanism,
seismic activity in geomorphological studies used data obtained by experts related sciences
(geology, geophysics, etc.). In this case, the relief of any territory are reflected even the slightest
manifestation of endogenous processes. This article presents the results of a study whose purpose
was to develop and test methods restore the history of this territory on the basis of
geomorphological analysis.

From the concept of V. Penka [2], we know that at equal rates of uplift and denudation, the slope
characterizes the slope of the velocity structure, provided that the structure rises evenly. Thus,
knowing the average slope (ie the ratio of excess to half the width of the block), block slopes, if we
take the slopes of the lines were determined relative rates of movement for each of the selected
blocks. The duration of uplift determined by the height and speed of lifting. Such studies, though
not yet have wide distribution in geomorphology, but the results of some of them have already been
published [1]. Was solved a new problem - the transition from relative to absolute morfotektonic
parameters, ie translation relative to an absolute time scale. This requires a time frame, as that was
selected coastline. It’s age was taken out of the dating of sediments foot marine terrace. Knowing
the height and time determined by the rate of uplift of the reference block. To restore the spatial-
temporal chain of events, we calculated the height of each block to the stratigraphic boundaries
highlighted. The result has been formulated scheme of successive stages of uplift for the 36 islands
of the Aleutian arc, not having in the territory of the volcanic apparatus.

Boundary of the early and middle Pleistocene taken to separate the new phase of development of
the northwestern Pacific. In the early Pleistocene, most areas experienced a significant dip,
accompanied by attenuation of volcanic rejuvenation of fault zones of the north-western and north-
eastern directions. The only exception is the northern part of Bering Island, where there are basaltic
outpourings early Pleistocene. At this time there is a low standing sea-level, cold climate.

The latest stage of development, which lasted throughout the Middle Pleistocene-Holocene, is
decisive in shaping contemporary topography of the region. In the early Middle Pleistocene are
activated upstream of tectonic movements along faults, prepared at the previous stage of
development. On Bering Island, Mednij and Unalaska at that time begin to rise the first
structures. This, above all, the blocks south of Bering Island, some areas of the Bering Sea coast of
Menij, as well as the central part of Unalaska. The sea level at that time was close to the modern, so
there were a few isolated areas of the island land. In the southern part of the modern Bering Island,
to our knowledge, there has been a structure similar to the graben. It consists of two wings, divided
into two sub-vertical faults. Each wing consists of a step width of 8-9 km, the height of the ledge
about 40 meters south wing structures raised with respect to the northern 55 m, its maximum height
is 102.8 m. In the northern part of Bering Island at this time there was an area of land,
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currently time occupied lakes Ladyginskoe, Shenginskoe, Havanskoe, etc. In this area in the late
Pliocene is an active outpouring of basalt, which led to the formation of separate arrays of type
canteens, pork mountains. In present-day island of copper in the early Middle Pleistocene, there are
several arrays raised to 90 m above sea level.

In the mid-Pleistocene active uplift islands continues. It includes several large islands of Andreanof
group (Tanaga, Kanaga, Adak).Within the group of Commander Islands obosablivayutsya several
separate sites. In the southern part of Bering Island begins actively raised portion that connects the
two isolated array, as described above. For this area is characterized by high (3 mm / year) the rate
of uplift, during the period he reached the mark of 70 m. In addition, in the north obosablivaetsya
landmass to the north of the previously mentioned section of Pliocene effusions. It is worth noting
that the boundaries of the rising blocks coincide with lithologic boundaries distribution of
Paleogene sediments. Thus, the older sediments, composing the block, the sooner he began to
rise. This trend is typical of other parts of the Commander's islands of the archipelago, which is
probably indicative of heredity uplift. Mednij island is presented as well as at the previous stage, in
the form of three isolated islands, but their height and area increased. Unalaska Island at this time is
a single land mass, the outlines of which are already close to the modern.

In the second half of the Middle Pleistocene active uplift has affected all the major islands of the
arc. At this time, are beginning to rise Attu, Kiska, Amlya, Kagalaska, Atka, Akutan, Akun and
Tigalda. Lifting speed of these islands are different, but their structure quickly formed. Thus, by the
end of the Pleistocene from the sea level beyond the structure of almost all the major islands of the
arc.

History of the Late Pleistocene is closely linked to changes in sea level and global epochs of
glaciation. In terms of morphostructural Islands, the following changes.In the early Late
Pleistocene start up the structure of small islands. This, above all, a few islands in the east of the
island group and Andreanof Rats Agathe and Delarovsky island. Ending the era of revitalization
around 40,000 years ago, it was to this point, according to the calculations, all the modern Aleutian
island arc somehow seemed above sea level. In Holocene uplift islands and separate units has
continued.

1. Kravchynovskaya EA Determining the relative age of the movement of crustal blocks
morfotektoniki methods (for example, Bering Island) / / Vestnik MGU. 2008. Ser.geogr., Ne 4

2. Penk W. Morphology, MA: Gos.izdat.geogr.lit-ry, 1961
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OcHoBHBbIE ITanbl (POPMUPOBAHUS CTPYKTYPbI KHEBYJIKAHNYECKHUX» OCTPOBOB AJIeyTCKOI
OCTPOBHOI IyI'M B ILIelicTOleHEe

Bbynounukosa A.C.
MI'V nm. M.B. JlomonocoBa, r.MockBa

AneyTckasi OCTpOBHAsI Jyra 3aHUMAET 0COOCHHOE, MPUHIIMITHAIIBHOE TIOJIOKEHUE B CUCTEME
OCTpOBHBIX Iyr Tuxoro okeaHa. Mcrtopusi ee HCCleIOBaHHS HACUUTHIBAET HECKOJIBKO BEKOB,
OJIHAKO JI0 CHX TOp CTENEeHb M3YyUYEHHOCTH ITOW TEPPUTOPHUU MOKHO Ha3BaTh KpaifHe ciaboi, a
BOMPOCHl JUHAMHKU M HCTOPUU Pa3BUTUS AJIEYTCKON Ayru sBISAIOTCS HanOoliee CIOPHBIMU B
Hayke. AJICyTCKasi OCTPOBHAS JIyTa MPEJCTABISICT COOOM eIMHOE TIOJJBOJTHOC OCHOBAaHHE, pa3OnuToe
Ha HECKOJBbKO KpPYMHBIX OJOKOB, KaXIblii M3 KOTOPBIX OCJOXHEH TPYMIOH OCTPOBOB.
dopMHUpOBaHHWE BCEX OJEMEHTOB OCTPOBHOM AYTd MPOUCXOIUIO B YCJIOBHUSX aAKTHUBU3ALNH
TEKTOHMYECKHUX, CEHCMHYECKHX, BYJIKaHMYECKHX IMpoieccoB. Omnako auddepennanus >TUX
MPOIIECCOB B MPOCTPAHCTBE W BPEMEHU NpHBEIa K TOMY, YTO HCTOPHSI Pa3BUTHS, TEOJIOTHS,
CTPYKTypa, COBpEMEHHasi JUHAMHKA U penbed ITHUX OCTPOBOB pa3NuyHbl. B Hayke mo cux mop
CYMIECTBYET MpoOIeMa BOCCTAHOBJICHHS HCTOPHUH PAa3BUTHUS TEPPUTOPUH, B (OPMHUPOBAHUU
KOTOPBIX BEIYIIYIO POJib UTPAET KOMIUIEKC YHAOTE€HHBIX MPOLECCOB. TpaJullnOHHO ISl BHIABICHUS
poJiM  TEKTOHUKH, BYJKAHU3Ma, CEMCMHYECKOM  aKTUBHOCTM B  IeoMOpP(OIOTHYECKUX
WCCIIEIOBAaHUIX MCIIONB3YIOTCS IaHHBIE, MOTYYSHHBIX CIIEIMATNCTaMHU CMEKHBIX HayK (T€0JI0raMu,
reomsukamu u jap.). [Ipu aTrom B penbede 000 TeppUTOPHHE HAXOIAT OTPAKCHHUE JaKe CaMble
HE3HAUMUTENIbHBIE MPOSIBJICHUS SHJOTCHHBIX IIpOLleCCOB. B NaHHOM cTaTbe NpPeCTaBICHbI
pe3yJbTaThl KCCIENOBAaHUs, LENbI0 KOTOPOro Obula pa3paboTka W ampoOMpOBaHHE METOIMKH
BOCCTAHOBJICHHSI UICTOPUU PA3BUTHS TaKOW TEPPUTOPUH HA Oa3ze TeoMOop(OIOrHuecKoro aHanusza.

N3 konnenuuu B.Ilenka [2] u3BecTHO, YTO MpPHU PABHBIX TeMIMaX MOJHATHS W JICHYIAIUH,
YKJIOH CKJIOHa XapakTEepPU3yeT CKOPOCTb IBUIKEHHUS CTPYKTYphl, MPU YCIOBUHU, YTO CTPYKTypa
MOAHUMAETCSl paBHOMEpHO. TakuM 00pa3om, 3Hasi CPEIHUM YKIIOH (T.€. OTHOIIICHUE MPEBBIIICHUS K
MOJIOBUHE IIMPUHBI 0JI0KA) CKIOHOB OJI0Ka, €CITU MPUHATH CKIIOHBI MPSMBIMH, OBLTH OMpEIeNICHBI
OTHOCUTETILHBIC TEMITbl ABMKEHUS [UJI1 KaXKIOTO W3 BBIJCICHHBIX OJIOKOB.  JITUTEIHHOCTH
TIOIHATHUS OTPEAETISETCS BBICOTOM U CKOPOCThIO moAHsATHs. [lomoOHbIE HccienoBaHUS XOTh U HE
MMEIOT MMOKa IMIUPOKOTO PACIPOCTPAHEHHS B T€OMOP(OIOTHH, HO PE3yJIbTaThl HEKOTOPHIX M3 HUX
yke onmyOnukoBaHnsl [1]. beia pemieHa HoBas 3a/1a4a — Mepexo OT OTHOCUTEIBHBIX K a0COTIOTHBIM
MOP(OTEKTOHHYECKHUM MTapaMeTpam, T.€. IIEPEBO OTHOCUTEIIBHOH IIIKAIBI BpEMEHHU B a0COTFOTHYO.
J51s 5TOro HeoOXOIUM BPEMEHHOM perep, B KauecTBe KOTOPOro Oblia BhIOpaHa OeperoBas JHHHUS.
Ee Bo3pacT ObUT B3ST M3 JATUPOBKH OTJIOXKEHHUM TOJOIIBEI MOPCKOW Teppachl. 3Has BBICOTY H
BpeMsi, OIpeaensieM CKOpPOCTb TOTHSATHS  JTalOHHOro Onoka. Jlng — BOCCTaHOBIEGHUS
MIPOCTPAHCTBEHHO-BPEMEHHOMN IETIOYKHU COOBITHI OBLTHM PACCUMTAHBI BHICOTHI KAXKIOTO U3 OJIOKOB
JUIS TpaHUIBl cTpaTUrpaguueckux BbIIEIOB. B  pesymbrare ObUla CcOCTaBlieHA CXeMa
MOCJIEZIOBATEIbHBIX 3TANOB MOAHATUSA Uil 36 OCTPOBOB AJIEYyTCKOM Ayrd, HE HMEIOLUMX Ha
TEPPUTOPHUH BYJIKAHUYECKUX allapaTosB.

['panunieil paHHETO M CPEIHETO IJIEHCTOLECHA MPUHATO OTIAEIATh HOBEHUIIUN ATAIl Pa3BUTHUSA
Bcell ceBepo-3amanHoil yactu Tuxoro okeana. B panHem ruieiicTorieHe OOJBIIMHCTBO PaliOHOB
WCIIBITANIO  3HAYUTENIBHOE  TOTPYXKECHHE, COMPOBOXKAABIICECS  3aTyXaHWEM  BYJIKaHWU3MA,
OMOJIO)KEHHEM  Pa3JIOMHBIX 30H CEBEpO-3alaJHOTO U  CEBEPO-BOCTOYHOIO  HANpPABICHHM.
Hcknrouennem sIBIsIeTCS JIMIIbL CEBEpHAs 4yacTh ocTpoBa bepuHra, rae orMeuarorcsi 6a3anbTOBbIE
VM3JIMSIHUS Hadalla IUieiicToneHa. B 3To BpeMsi oTMedaeTcsi HM3KOE CTOSHUE YPOBHS MOpH,
MOXOJIOJJAHUE KJIMMATa.

Hosenmmit sran pas3BuTHs, KOTOPBIA MNPOJIMICS B TEYEHHUE CPEIHEro IUIEHCTOLCHA-
TOJIOICHA, SBISIETCS OTIPENENISIONUM B JOPMHUPOBAHUH 00JIMKA COBPEMEHHOTO penbeda pernoHa. B
Hayaje CpeAHero IJIeHCTOIEHa MPOUCXOIUT AKTUBU3ALMS BOCXOIAIINX TEKTOHUYECKUX BHKCHUI
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10 Pa3J0MaM, MOArOTOBIECHHBIM Ha IpeabLayeM stane passutus. Ha octpoBax bepunra, MenHsbrit
1 YHajamka B 3TO BpeMsl HAUMHAIOT MOJHUMATHCS MEpPBbIE CTPYKTYphl. ITO, MPEXKAE BCETO,
OJIOKM FO)KHOM YacTH OCTpoBa bepwHTa, HEKOTOpHIE YYaCTKH OEPHUHTOBOMOPCKOTO TTOOEPEKbs
ocTpoBa MeaHbIN, a Tak K€ LIEHTPaJbHBIE MAaCCUBBI YHAJAIIKH. Y POBEHb MOPS B 3TO BpeMsi ObLI
OJIM30K K COBPEMEHHOMY, IIO3TOMY CYIIECTBOBAJIM HECKOJIbKO MW30JMPOBAHHBIX  yYacTKOB
OCTPOBHOM cCylId. B I0)KHOM YacTh COBPEMEHHOTO OCTpoBa bepuHra, mo HamUM JaHHBIM,
HaMETWJIaCh CTPYKTypa, moxoxkasi Ha rpadeH. OHa COCTOUT M3 JIBYX KPBUIbEB, pa3OUTHIX Ha JIBE
4acTu CyOBEpTHUKAIbHBIMH pazioMamu. Kaxmoe KpbUIO COCTOMT M3 CTYNEHU IMUPUHON 8-9 KM,
BbIcoTa ycryna okoio 40 m. FOxHOe KpBUIO CTPYKTYpbI MOJHITO OTHOCUTEIBHO CEBEPHOro Ha 55
M, €ro MakcumaibHas BbicoTa coctaBiser 102,8 M. B ceBepHoil yactu octpoBa bepunra B 310
BpeMsl CYLIECTBOBaJ Y4YacTOK CYIIM, B HacTosllee BpeMms 3aHATHIM o3epamu JlagblrmHCKOE,
[enrunckoe, I'aBanckoe u Ap. Ha 3710l TeppUTOpuM B KOHIE IUIMOLIEHA TPOUCXOAUIIO aKTUBHOE
u3NnusHuEe 0a3anbToOB, YTO MPHUBEIO K (POPMHUPOBAHUIO OTHAEIbHBIX MaccuBOB THUma CTOJOBBIX,
CBunbIx rop. Ha Teppuropun coBpeMeHHOro ocTpoBa MenHblli B Hayajie CpeIHEro IUIeHCTOLIeHa
CYILIECTBYET HECKOJIbKO MAacCUBOB, MOAHATHIX Ha 90 M Ha/l ypOBHEM MOpSI.

B cepenune cpeaHero ieicTolieHa akTUBHOE MOAHATHE OCTPOBOB IMpoJoJIKaeTcs. B Hero
BKJIIOUEHBI Y€ HECKOJIbKO KPYMHBIX OCTpPOBOB U3 AHApessHOBckoW rpynnbl (Tanara, Kanara,
Anax). B mpenenax rpynmsl KoMaHZoOpcKuX OCTPOBOB 000CAOIMBAIOTCS HECKOJBKO OTIECIBHBIX
y4acTKOB. B F0)KHONM wyacTu ocTpoBa bepHHra HaumHaeT aKTHBHO IIOJHUMATHCS  YYacToOK,
COEIMHSIIONIMI JIBa M30JMPOBAHHBIX MACCHBA, ONMMCAHHBIX BbIlIe. J[Ji1 3TOro pailoHa xapakTepHa
BbICOKast (3 MM/ TO/I) CKOPOCTb TOJHATHS, 32 PACCMAaTPUBAEMBIN MEPHUO OH JOCTHT OTMETKH 70 M.
Kpome Ttoro, Ha ceBepe ocTpoBa 000ca0nMBaeTcsi MacCUB CYIIM K CEBepy OT paHee
YIOMUHABIIETOCS  y4yacTKa IUIMOLIEHOBBIX M3NMMSHMM. CTOUT OTMETUTh, UTO TPaHULBI
MOJHUMAIOIIUXCST  OJIOKOB COBMAJNAIOT C JUTOJOTHYECKUMH TPaHUIIAMU PACIPOCTPAHEHUS
MaJI€OreHOBbIX OTJOXKeHUH. TakuMm 00pa3oMm, 4eM JpeBHEE OTJIOXKEHHUS, cllaratrolue OJIOK, TeM
paHblle OH Hayajld MOJHUMAThCs. Takas TEHACHLMs XapakTepHa W JJis APYrUX 4acTed OCTPOBOB
Komannopckoro apxurienara, 4To, BEpOSTHO, CBUIECTEIbCTBYET 00 YHACIIE€OBAHHOCTH MOTHSTHS.
Ha octpoBe MenHblii cyllla mpencTtaBieHa TaK e, KaK M Ha MPEIbIAYyIIeM dTare, B BHAEC TPeX
M30JIMPOBaHHBIX OCTPOBKOB, OJIHAKO X BBICOTA U IUIOLIA/b yBEIUUMINCE. OCTpOB YHaalka B 3TO
BpeMsi TpEACTaBIseT COOOM €OUHBIA MacCHB CYIIM, OYEepTaHUS KOTOPOro YK€ ONU3KH K
COBPEMEHHBIM.

Bo BTOpOIl MOJIOBUMHE CpPENHErO IUICHCTOIIEHA AKTUBHOE MOJHSATHE 3aTPOHYJIO YK€ BCE
KpyHHbIE OCTpOBa AYyrH. B 3TO Bpems HaumHAIOT akTUBHO NoaHuMatbcs ATTy, Kucka, Amus,
Karanacka, Atka, Akytad, AKyH u Turanga. CKOpOCTH MOJHATHS TUX OCTPOBOB PA3JIMYHBI, HO HX
CTPYKTYpBI ObIcTpOo ¢opmupytoTca. Takum o00pa3oM, K KOHIy CpPEIHEro IUICHCTOIEHA W3 MOJ
YPOBHSI MOPS BBIXOJAT CTPYKTYPBI IIOYTH BCEX KPYIHBIX OCTPOBOB AYTH.

Hcropuss mosgHero mieicroneHa TECHO CBs3aHAa C WM3MEHEHMEM YPOBHsSI OKeaHa U
IJI00AaNBbHBIMU  SMIOXaMHU  OJIefICHEHHUA. B MOpPQOCTPYKTYypHOM IUTaHE OCTPOBOB MPOUCXOMSAT
cleylolne U3MeHeHHs. B Hauaje mo3iHero ImieicToleHa HauMHAKT MOAHMMATHCA CTPYKTYpBI
MaJIBIX OCTPOBOB. DTO, MPEXKIE BCErO, HECKOJIBKO OCTPOBOB HAa BOCTOKE AHJIPEIHOBCKOW I'PYIIIbI U
octpoBa Kproicuii, Araty u [lenapoBckuii ocTpoBa. 3aKaHUMBAETCS 3M0Xa AKTUBU3ALUHU OKOJIO
40000 mer Ha3aj, UMEHHO K 3TOMY pyOexXy, IO JaHHBIM PacueTOB, BCE COBPEMEHHBIC OCTPOBA
AneyTckol Oyru Tak WU MHA4e MOKAa3aJIMCh HaJl ypOBHEM MOps. B rosoneHe nogHsaTHe oCTpOBOB
Y OTJENbHBIX OJIOKOB MPOOKAIOCH.
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