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Elistratova ophiolite in Taigonos peninsula, Far-East Russia: An island arc ophiolite intruding into
oceanic mantle

Abstract
%f%j{i{ﬁ * ‘Elistratova ophiolite in Taigonos Peninsula, Far East Russia,
E{fg BH * shows peculiar occurrence that an arc-type ophiolite intruded into
. the oceanic peridotite. The wall-rock peridotite is fertile
l’t;ﬁ% *ﬁ‘j * harzburgite (spinel Cr#=40) with some clinopyroxene. Mantle
E:Ti@% ** harzburgite of the Elistratova ophiolite, however, is fairly depleted

(spinel Cr#=60). Ultramafic cumulates are mainly poikilitic
lherzolite and olivine-websterite, and gabbroic section consists of
olivine-gabbronorite, gabbronorite and hornblende-gabbronorite
showing arc tholeiitic differentiation trend characterized by high
An content of plagioclase and iron-rich mafic minerals,
Geochemistry of diabase dikes also shows K,0-and TiO.-poor arc-
tholeiite affinity. These evidences indicate that the tectonic setting
changed from an ocean into an island arc.
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4354 PORBRBEIIELT, #ROX 71354 bOE
BERRII—EOREED Y, IhdFMERoMERIED
BlEBBIF—HTEILNLE 714454 POBEAX
== N LDOEHEMLPOEREHELORFLHY
(R, 1989), 744954 bO#ILENEE, BB,
EERAEZHRHET AP ETETEELRE L ZoT
3.

BATHBROBIFIIZ, SROF 71451 PEERS,
HERD» SFER T THA RRICTER S Ao
HLTBY, poTOTY MV —RBHEEBRIATVS
74554 bOBRCEBRSh e~ <E# s, 7L
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complexes in Koryak mountains, Far East
Russia (simplified from Tillman and

Bogdanov, 1992).

ARX Y M OBRERE TS Z 21, HAPERIBOKEE
HeBEBITRELDIZTHES. TREITRBRFE
BUHEDF 74454 Db BRFIBRIAKRFEROF 7 1
F54 MIOWTIEE L DE L Fo RN B ENTE 228
(B 21E Dick. 1977 ; Lindsley-Griffin, 1977 ; H#¥, 1978 ;
Arai, 1980 ; Miyashita, 1981), T3 7EEDO I Y ¥ — 7|1
# (Fig 1) KHAHTEF 74454 bOBARZHEEICD
W, BHRLFRLABIETAREIN TV IR 20w
(Shilo et al,, 1981 ; Lavrova, 1982 ; Palandzhjan, 1986 ;
Batanova and Astrakhantsev, 1994 ; Tanaka et al, 1994 ;
Luchitskaya, 1996) .

ZTITMRTE, v 7THERS A A AEE (Fig.2) &
AHTHEA 74474 P OBRRFREEEHEICL, 208K
BLBHEIZOWTEHSRT 5.

AV = IBONMEE ST/ XS

AEF v AEEOREEH, LR ¥ TERVIC NESW
FEIZIED S 2 v — s, HERNE»OHERE T
ORBICh: o TR S WA CER S h, BR»S
HHANE 2 2 MEOSHER, Bk b EMIcE
GBENANT Y THEZRETHAETHAFIEOMMEREL R

CEMLL T3 (Ishiwatari, 1994 5 A, 1996).

aYy—s LR EE LTHELIME» 2D, Y25
FBIR & FERRT O KIS R B IR O K
FEBELTE. ZOMNEFIEA 71454 roTy
TRAGYTVaPHIELTBY, TALIEFCIYY—210
RO L =y VHFIZEET S (Fujita and Newberry,
1982 ; Palandzhjan, 1986 ; Stavsky et al., 1990 ; Sokolov,
1992 ; Sokolov,etal, 1996 ; Khudoley and Sokolov, 1998).

AXF XV ALBOBINETH5 A4 ZERBICETY
Y2 I EEROTMERE L 74454 FISNESW K
FHCEESI L CTwa, COBBITERNICY 2 58EH» SR
ERAHOF v — b - TREBLBMRINEE, 7117y
FTHBEERLMAMETH S (F 21T Peskov, 1984 ;
Parfenovetal,1993). % 7 14 % 54 M OAIMERICEE
L, BRRSAH7 AEERRICHHB LTS (Tillman and
Bogdanov, 1992). * 7 4 354 M T HHIRIZES S
IYRAMT— MR (B 61°207), F X80 A MR
(AL 61°097), 77V aF=—ig (L#60°557), K
Fo— bR GQLEG0°457) THH (RIE, 1996).
AETRFICRLEEOLY A IS — b HIBOF 74454
FERD B, EOMDOF T4 F 54 MW TIREED
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Fig.2. Index map showing studied localities in Taigonos peninsula.
DIZHEICENT 5. S ICERL T EERILER TR, BEHKHLRE L L
_ . _ g 3; 3 1 e As N nig
TURRS—hN T4 ATA R BEEMRVELHE LSRN THAVCEENLEBL

Hh BB

TYXPI— INERRI AT RAEBLERICEI I
Bt 25 km, HP 20km BO/NSRERTHY, TOREHR
RERGEEREL T84 71454 F 35 NESW HHICHE
#okm, REM20km DHETHEML T35 (Belyiand
Akinin, 1985 ; GiEIEA, 1998a ; BFEEIZ A, 1998).
ITYAFNF— ;N F 714454+ (Fig. 3a, b) FLER
DIV IVBRALAE BBLZAVIN-T XL b)) R
BESKEIRE, BhoaE, BRERBETERIATEY,
ZHLDEIMOT Y PUPALAE (RPBRKLEEMERL
NVYINR—=Txf M) ICBATHEVIBRLEREELT
wah (REED, 1998b).
@ALBNIVYIN~T v A b AERBIEEROMNBVDOAT
LN, 0em2510m A5 —VDFF4 DL AL ¥ —H
EFCROA, SRS, HRVEROBREE L FANYT
H5. BHELES OB o TV aPHENITELEPASAE
T& 5. Belyiand Akinin (1985) ZFLENAA Y N—T ¥ 4
FRTETFA 74 —5 - 70354 bERELTWEE, &
HORETRAS Vahd7uy 2 LTOAFNERE
L7z Rz, 1998 ; Tsujimoriet al, 1998). FLER/ L
N—Tx 4 P EBESFERBREOBERIIRATEI b h o k.
DESERERE  RIFUT A7 - L= VSA{ b
LEL, FREFRILABERICE LI THMNT 54, BIREL
WERICEBREEL AR VA v — RN L ER m
~50mBEOEAEZLLTETHIELHD. ThHpE

TV RTFVBBETE 5.

(O WA B RifIcis x 10km KEAKEHKE
Y. BREEVGEETHY (Figda), NEDOENICILS
VAX—R, 749 78ME TNV 7EWDOE—FD
BOKIALVAY—BREELTVE., B WERICRETS
BREZBIEEOIZIThREFICAR-EHEFROESZHFOBK
2hreERELZLTEY, BRLVLERTH? S EHCHEP -
T, DPALARATTU) -S54+, H7u/—-54 5, AR
BATORI =54 bALBEREZELT 5.

(BN N—T v A b EEBEERICR-> CEHT
FECHEELR Y a v ThHD, NHRICREOecm BED Y
FA4 ML A XY —DEEHEETE DN, ThoDFEISREMM
BELIY, BhWEROBREEL IA—ETH L. i
NVINR=T x4 PTCRESNTVEEIILERT A 74—
L ZB3IFL FLEFHIONVIYN—T L MZBWTIEERE
Lzwv, BRCEIREOERFIZBWTIRIE1I0cm 55 10
mBORLWERCERE (—BHNANSENL OBRHFE
AL, BZ10m BEOEHNVEBREINVY A=Y ¥ L |
DHEBEELEEATYD (Figdb, o). BHYY M VPALA
BXEAT 2 ERICIIEBNEBHIEETE L.
(eBIREIRE | B PREOBENVERIIE S BT RN
WERHKRECERICEAS K, BICESEECLTECIX
100 %R EBR CHER SN A BB LBIRERELBRL
Tw2 (Fig.4d). ItHMOBRERFIBRBEOEE O HD
BEROBATIIAFIGES, AFBELBMIBESH, Ll
Bichlo THRBLZ B> T 5.



306 g Kb E»

LEGEND

5% Tertiary sediments

Lower Cretaceous sediments
Jurassic andesitic rocks

Jurassic chert and basaltic rocks
Diabase dike complexes

Central gabbro body

Northern ultramafic body

E= Southern ultramafic body

... Serpentinite melange

Leyering direction

Nw Cr};{aceous
Jurassic sediments

andesite

Central

Northern
ultramafic body

Serpentinite
melange

0

| L {

Hbl-gabbronorite sn

: Gabbronorite

A Ol-gabbronorite
’r {r Earo

Southern
ultramdfic body

5
| !km

Fig. 3. (a) Geologic map of the Elistratova peninsula (modified from Belyi and Akinin, 1985). (b) Schematic cross section of

the Elistratova ophiolite.

BRERBILHICBVWTTHHERCAESTEDLRT
By, COEEBRRRFUZIRECEFREOABTHER I
TWED, PALAE BhWEOEIEIh TV,
(IEERIEA S V2 VAT — N F 74454 i
EERHICBVTY 2 FRHBEHE~ATERNBORILAEXILE
BEWBTELTVSY, Z2OHBIB->TEEAT VY
2FEELTEY, VagRoFv— b, ke, HiEn
R&, 703 s 4t GEFITH, 1998 ; Tsujimori et al.
1998) D57 h=vZ - TUV I EEATNS,

EREHEHY - 5L EK

DTV A IS M F 74454 V2 BETHER
DR E, GWEBIZOWTHRS., BEESHEHOIHICIL,

SRAREBEEFAEOLANVE—SFHBMX v/ ro 7D
— 75 (A a-30A EXRETHMER U Philips
EDAX-9100) #fH L, MEEE 20kV, RHEE 1nA
(MgO L) TiTo7z. #WIEEHEIZ I3 Bence and Albee (1968)
ODHELESCLRE RO 7oy Sz Bvniz. BR
T ORKRY 2 OVESE Table 1 17T, BEROSELEH
BOGHICO2WTiE, HBRKEFEOREXBIFTEE
(BZEH RIX3000) 2HALL. &6 - B#E (1997) 25t
VW, FERFIZOWTR I0EFRT 7 ALE—F, #MBETHE
KOWTH2EEROF I A - FEHV, IEER 50KV,
B 50 mA DPELEETHF L7z, KRR EE{LERSR
% Table2 12777
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Fig. 4. (a) Occurrence of layered gabbroic rocks. (b) Gabbroic rocks intruded into the southern ultramafic body. (c)
Ultramafic xenoliths in the gabbroic dike. {(d) Occurrence of sheeted dike complex.

1. Bw MLPABAE

HIICET HENANVIN—T v £ MIE DO ELE o
TWBY, MESGHIIIBLALBELTYS., L7 b
75225 —MBEEL, PALARICRIFVINY FRR
ELTwWa, FIEMEGZELILDHE (1%LT).
BREWOILZRBE I HA DAR (Fo=912), #HER
(100x Mg/ (Mg +Fe) =Mg# =916, TiO,=0.1wt %,
Cr0;=06 wt %, ALO;=19wt%, CaO=10wt%), HE#
BA (Mg# =942, Ti0,=01wt%, Cr.0,=10 wt %,
ALO; =18 wt %), FBBZOAAY R (100XCr/(Cr+
Al) =Cr# =400-719, 100xMg/{Mg+Fe*") = Mg# =
529-660) THY, CrEdVr LV EBEVREISPHEED
b D F CHREBHMAILE V.

WRERAT Y V2B FETERFA 74 —b0IfA
b (GEFRIZA, 1998 5 Tsujimori et al, 1998) 1%, 05 mm %
520mm OBEFB~EHBOI TARE RN (95%LE) &,
PALAERHTER BB LETOREA, BRALD
RBY, MEMEPALAR (Fo=910) Z#"FHIIBELTY
5. JUARAYRNV (Crit =712, Mg# =605) i, L&EMA
KA, Na&ER, KEEBZ2REL TV,

2. BESHEES

BRAEV—NVVS 4} (Figba) 2FELTEY, AL
ARTZTAT54 POFHICET S, Thoiddegicmsr
(FHIOmmBE) THY, FIF) 574 v 7 HBERL
LTwa., i oEs NS BRIEREIR, PALAGH

MEA-HFEE-SIERTDH S, BMEEWIE, HIER
(Mg # =858, Ti0.=02wt%, Cr0:=06wt%, ALO;=24
wt %), $tHFER (Mg# =832, TiO;=0.1wt %, Cr:0;=
04wt %, AlLO;=19wt%, CaO=12wt%), PALAR
(Fo=763~844) TH Y, ZEFTOHER (An=929) &
Ihe FEHEWE L CETFOZ7uLAEA VBB LR
B, BEAERER7zYy brux4 FTHB.

3. WhuwEs

R EREIBBIZPALARNTO ) =S54, FT
/=54 b ARAGHTTO)—54 MIHETE 3,
@PASARHFTI ) —5 4+

ENOEMOLBH THICHFEL, HEZSNRAKEEE
5 (Fig.5b). EEHREWI, SEA (An=933), B$
BE (Mg# =810, Ti0,=0.3 wt%, Cr,0:=04 wt %,
ALO; =26 wt %), #FER Mg# =771, Ti0,=02wt %,
Cr:0;=01wt %, ALO;=19wt%, CaO=12wt %), HA
A% (Fo=745) THY, BMEESLPHMBOI T AR RN
2.
bFre/)—54

H70/ =54 FPRBEAAROEEHTHS. HER
BATHLPERNREBEET AETREBEL TS (Fig.
5¢c). ERMEEWIMRER (An=908), H{ER (Mg
# =776, TiO,=04 wt %, Cr,0:=02wt %, AL,O;=25
wt %), SHEH (Mg# =724, Ti0,=02wt %, Cr,0;=
01wt %, ALO;=17wt%, CaO=12wt%) TH5. $F
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Table 1. Representative microprobe analyses of the rock-forming minerals from the Elistratova ophiolite. (a)
mantle peridotite and (b) cumulate rocks.

Northen ultramafic body Southern ultramafic body
2113 2115 1432 1556
ol Opx _ Cr-Sp ol Opx  CrSp Ol Opx Cpx  CrSp Ol Opx Cpx  Cr-Sp
Si0o, 41.16 35684 020 4124 5712 025 4045 5652 5263 012 4086 5628 5263 000
TiO, 010 020 014 004 009 007 000 012 008 000 001 006 015 0.0
ALO, 018 169 2057 033 182 1844 000 349 427 4114 033 313 335 3820
Cr,0, 0.06 047 49.95 002 061 5082 003 070 133 27.89 006 065 106 2807
FeO* 851 540 1724 844 556 1792 915 596 217 14.82 922 603 240 1771
MnO 014 023 017 013 019 026 014 016 013 000 017 018 000 0.1
MgO 4955 3434 1239 5043 3442 11.89 5003 3228 1587 1599 4977 3317 1698 15.05
Ca0 005 095 017 003 116 018 012 100 2414 016 006 072 2318 011
Na,0 027 o000 000 008 000 000 000 000 018 000 000 005 013 000
K.0 000 001 002 000 000 004 000 000 000 004 007 000 000 0.02
Total 100.02 100.13 100.85 100.74 100.97 99.87 99.92 10023 100.80 100.16 10055 10027 99.88 99.37
O= 4 6 4 4 6 4 4 6 6 4 4 6 6 4
Si 1002 1955 0.006 0996 1951 0.008 0990 1943 1901 0.003 0993 1936 1915 0.000
Ti 0002 0005 0003 0001 0002 0002 0000 0003 0002 0.000 0000 0002 0004 0.002
Al 0005 0068 0749 0009 0073 0687 0000 0.141 0182 1361 0009 0127 0144 1301 .
Cr 0001 0013 1220 0000 0017 1269 0001 0019 0038 0619 0001 0018 0031 0641
Fe 0173 0155 0446 0170 0159 0473 0.187 0.7t 0065 0.348 0.188 0173 0073 0428
Mn 0.003- 0007 0005 0003 0006 0007 0003 0005 0004 0.000 0004 0005 0000 0.003
Mg 1799 1761 0571 1816 1753 0.560 1826 1.654 0855 0.669 1.804 1701 0921 0.648
Ca 0001 0035 0005 0001 0042 0006 0003 0037 0934 0005 0002 0027 0903 0004
Na 0013 0000 - 0.000 0004 0000 0000 0000 0000 0012 0.000 0000 0003 0009 0.000
K 0000 0000 0001 0000 0000 0002 0000 0000 0.000 0.001 0002 0000 0000 0001
Total 2.999 4000 3.006 3000 4002 3.013 3009 3974 3993 3.007 3002 3992 3999 3.027
Mg# 91.2 919 562 914 917 542 9.7 9.6 929 658 %06 907 927 602
Cr# 62.0 64.9 31.3 330
YFe» 2.8 1.8 2.8 33
Plagioclase-lherzolite Olivine-gabbronorite Gabbronorite Hornblende-gabbronorite
Ol Cpx Opx Plg Ol Cpx Opx Plg Cpx Opx Plg Cpx Opx Plg Hbl
Si0, 3933 5322 5529 4515 3802 5233 5416 4553 5226 5408 4770 52.82 5303 4596 50.90
TiO, 000 022 017 001 005 053 026 0.3 060 041 010 012 015 005 079
ALO, 022 204 179 349 029 248 203 3412 243 159 3308 142 162 3406 628
Cr,0, 000 058 042 011 010 033 015 Ol 018 002 010 020 013 007 006
FeO* 1888 495 1214 045 2250 724 1459 057 771 1721 063 841 1930 058 11.20
MnO 023 021 029 001 042 024 023 002 033 049 000 023 052 004 017
MgO 4158 1604 2923 017 - 3822 1528 2728  0.03 1433 2520  0.00 1461 2355 000 16.81
Ca0 009 2322 116 1867 014 2219 173 1832 224 128 1755 234 163 1828 1138
Na,0 015 000 000 048 000 000 000 049 013 000 1.02 000 000 095 077
K0 000 000 000 0.00 004 000 000 007 000 002 004 000 000 006 0.06
Total 10048 100.48 10049 99.95 99.78 100.62 10043 99.39 100.21 10030 10022 100.15  99.93 10005 98.42
O= 4 6 6 8 4 6 6 8 6 6 8 6 6 8 23
Si 1001 1945 1955 2085 0994 1926 1941 2113 1936 1962 2.187 1962 1955 2121 7.240
Ti 0000 0006 0004 0.000 0.001 0015 0007 0004 0017 0011 0.003 0.003 0004 0002 0.084
Al 0006 0088 0074 1.899 0009 0108 0086 1.866 0.106 ~ 0.068 1.787 0062 0070 1852 1052
Cr 0000 0017 0012 0004 0.002 0010 0004 0004 0005 0001 0.004 0006 0004 0003 0.007
Fe 0402 0151 0359 0018 0492 0223 0437 0022 0239 0522 0024 0261 0595 0022 1333
Mn 0005 0006 0009 0.000 0009 0007 0007 0001 0010 0015  0.000 0007 0016 0002 0021
Mg 1577 0874 1541 0012 1489 0838 1457 0002 0792 1363 0.000 0809 1294 0000 3.564
Ca 0002 0909 0044 0923 0004 0875 0067 0911 0.882 0050 0862 0889 0064 0904 1734
Na 0.007 0000 0000 0043 00060 0000 0000 0.045 0.009 0000 0.091 0000 0000 0085 0211
K 0.000 0.000 0000 0.000 0.001 0000 0.000 0.004 0.000 0001 0.002 0000 0000 0004 0011
Total 3000 3997 3998 4.985 3001 4001 4007 4972 3996 3.993 4.961 4000 4004 4994 15257
Mg# 797 852 8Ll 752 790 769 768 723 756  68.5 72.8
An% 92.7 91.6 85.8 91.0

ME SRS AT R AT bbb, RIEMMED  OBREFTT/—54 b
AR RAEEANEAERL TV ABETH . 75 VR BB OB F R ET b, EEMREWIE, SHE
SEPTERSEYE LTHEELTW S, B (An=904), BEHEH (Mg# =76.1, Ti0,=02 wt %,
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Fig.5. Photomicrographs of cumulate rocks in the Elistratova ophiolite. All photomicrographs are by open-polarized light
except (a) that is by cross-polarized light. All scale bars are 1.0 mm. Abbreviations:(O1) olivine, (Cpx) clinopyroxene, (Opx)
orthopyroxene, (Plg) plagioclase, (Hbl) hornblende, (Ti-Mag) titaniferous magnetite. (a) Plagioclase lherzolite, (b) Olivine

gabbronorite, (¢) Gabbronorite. (d) Hornblende gabbronorite.

Cri0;=02wt %, ALO;=15wt%), #HER Mg# =687,
Ti0, =02 wt %, Cr,0,=01 wt %, AlL,O;=16wt%, CaO=
ldwt%), AL EANTG (Mg# =710, Ti0,=1.2
wt%, ALO:;=7T4wt%) Thh, COANFRBERKTER
2emBOERZHRLTOVIDPHFHTH S (Fig.5d). #F
BRREAERT A 92ATHEEMWDH 5.

4, BT MLHPABARE
BEHICERTA< Y PV RALABR, BERERL 3 %R
ELNVIN—T XL THY, 7O 525 —HE%
B2 . PALARICIEEESELERF V230 FRED LR,
BAEOEELARLALGILDD, BUEEEZHE--EIHIER
bhZwv, fFELGHEMAEAOHEBET ATEATLIEMN
Hb. BEOZJUARAERNVIZBEELRTIOPSEERSE
ET5503C, BBEELTHE. BUWHERIEPASAR
(Fo=90.8), #HHAE (Mg# =909, Ti0,=0.1 wt %,
Cr:0:=07 wt %, ALO;=31wt%, CaO=07 wt%), ¥4}
BE (Mg#=928, Ti0,=01wt%, Cr:0;=12 wt %,
ALO,=37wt %), »TAAY RN (Cr#t =290 ~ 486, Mg
# =581~ 696) Th5.

5. HIRE
HhWERCROWLERIE, METET 74471 v74
BEFTIEREERMILALTHSE. REREOBVER
WOERIZ, BER (An=902), ESHEL (Mg# =854,
TiO; =02 wt %, Cr.0,=06 wt%, AlLO:=26wt%), &t
EBARG, BRETEBRIATHS. IHETY Muvpa

Table 2. Representative bulk rock compositions of the
diabase dikes from the Elistratova ophiolite.

Island arc type Depleted MORB type
1401C 1507 1605 1708B 2303 1301 1303 1510
XRF major elements (in wt.%)

Si0, 53.87 5656 5039 5443 5762 53.97 5897 54.68
TiO, 0.93 058 056 109 072 0.67 124 056
AlLO, 1437 1493 1407 1497 1550 1590 1631 1636
FeO* 13.03 946 1009 1253 10.89 9.53 9.28 9.95
MrO 015 018 0.15 006 0.3 012 006 011
MgO 5.83 6.61 9.00 397 388 638 332 6.12
CaD 977 926 1142 5.51 5.38 7.14 400 1047
Na,0 1.64 197 184 470 341 350 443 1.62
K.0 020 009 021 033 019 010 007 007
P.O, 0.11 0.05 006 012 008 007 013 0.05
LOI 0.51 090 310 265 207 312 262 055
total 100.41 100.59 100.89 10036 99.87 100.50 100.43 1060.54

FeO*MgO 2011 1289 1009 2841 2527 1344 2516 1463
XRF trace elements (in ppm)

Ba 61 24 86 92 30 10 9 5
Cr 161 208 301 10 9 4?2 4 24
Nb . 1 1 2 2 1 2 3 1
Ni 39 69 113 6 7 34 0 35
Rb 2 1 1 4 1 1 1 1
Sr 107 84 140 229 157 180 132 114
v 280 261 304 328 228 269 133 310
Y 13 18 18 23 22 19 29 15
Zr 24 36 35 69 53 53 79 32

HABRBEALTWAERIBELBANA, slyER, &
ER, RETCRREA TS,
BIREDOREN L EELEERE Table 2 15RF. Zhb
BHIE Fe0*/Mg0=05~30T%Y, Si0,=504 ~ 656
wt % L ERBEDEEPOCRILE~F A4 P HORS T
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