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LTE 1882 4, RFEBR (rayd) O REMABLEFAEAR, HRZAREDLEWH.
19164, J. J. SederholmE %M “FRAEF#H” (Synantectic minerals) jx—ARIE?,
JEXB. P. NigghiX42HHT “FAHE” (Synantectic formation) ™ [a]fH ,#) § 7€M 5}
R, BMEASR, FPRAZEETARGHAAEMREREARL, BEMRERRRT TiE
7m: Corona texture®’, Reaction structure®’, shell structure and kelyphitic struc-
ture® ) F; Corrosion mantle®®’), o6omouxat”, Cyclopeanborder texture, Corona
structure® eeee FLHy . WEARIE .

BR, FERZMEEL, MHARELEIL, X—HFERRTHREARREL R,
BAHEBEPFREREA, CIFRREMRERBZRAR, Eik, HESANER
AR H—FEEHBE,

. ERHR

EEFRTHERE, LTHEBRENELEEMEERNTFERESKTFR—FLLRE
YR = FHE Booh S EM T RE M. BRTTER (1900—2200Ma), £—
MERBRBATRHERE K K4800m, 3T40—140m, ERH0.4km?, H—iLFEdbE
AR o

BAEH, HRAMAFBR2REND. BREKESE > EBEREKFKe-EeaM
B KA KA BT . Brh. BEABERE KR KRE S R B A "
LRI KEZABHAVBHBABMER. HRRN, EHALERARTILTFHRESR
RAEBER, Rifi, BNERE. 2%, VORI SRESEGEHYERESR.
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1. Ql-Opx-Mp-PI* RIIAETHAEL

FERFEMBERAREEHP, HEARE OLSPIZH, HELOIRE., @
RLAOLAE L, Sha ki s> BB %E BHOpx, MpARMBAE B,

2. 01-Opx-Mp-Hb*-PI1RF I R&EY YIS

5 E—RIIMEHREMpEPIERE 2R EE T —BARA (Hb) B3,

P EZ=RFIFETY (Opx, Mp5HDb) % 24 HE FaaREAEk, XEEH
FROERAFRE RS RERK, EEREVHZRABAE-HEFERT. BOHEA
TR ET M, MM EAHBERETHRR.

3. Opx-Gr*-PIRIINETHAS

REEBFEREG SR, FETH(Gr) EKEBRSHKARRL, 2oE—

«01—8HA: Opx—#HER Mp—HEL PI—fKA: Hb—ANA Cr—ERTFAE. TH.
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FHERREAGTH, HERRMKALSER.

4. (Pyr+Py+Cp)-Phl-(Hb)-P*R R4 HES

ZREVHAANRESEREADT RO XREY. FREEMEHES, RELGE
BWMAHFE, RADRBEEZE HAAARD ZREBRY. £=BESERE
BRI BT AT R RARBORAD RS ik, HRRE Ly BENE &
H#KA. FERLTFEPEMF.

B AP ERFAEASS, ShPHAAREA-RRB-BENERIS ##HA-2
ZB+ARNA-RRARFIGRETHAE, BZEUBRE, E71ER.

W, FET-HiE

ATEAREERFAERSHRE, BEMFETHRET TV DILEHE.

1.01-Opx-Mp-PIR 55} & 7L 4T

MXSHRREE W RBHORETWILERIFIAL 1 . HERERL, UEFRLHT
WA BT WL R RE (A1), HE 1 THm, 01-O0px, A NFEkRDT, R
ZTFe (£8) EMg K, SilMmE . B4, Opx B REOL 55K R MATSIOf
ZR,

MpiIfE IR, BT TFeS5Mg8kem/bit, Al 5Ca B, #H1RCaiimBtt PlrhiyCa

% 1 Ol-Opx-Mp-(Hb)-PIRFINET ML RS
Table i. Chemical composition of Ol-Opx—~Mp—(Hb)~P]l synantectic mineral series

~—_ A/
.._\IKH\ 01-Opx-Mp-PIRERF 0Ol-Opx-Mp~Hb-P1 R 4 £ 7]
T
B4 (%) w ol Opx Mp Pl ol  Opx Mp Hb Pl
Si0; 39.39  57.58  52.50  62.77 44.52 55.12 51.84 39.04 53.38
TiO, - - - - - - - 2.83 —
ALLOs - - 3.22  17.00 - 426 6.51 22.67 31.30
TFe 36.83 26,38 10,60 — | 20.35 15.35 6.17 10.81  3.19
MgO 23.89 16.15 8.38 - 35.11 23.51 12.46 12,60 —
ca0 — - 25.37 20,00 — 1.83 23.08 11.00  8.26
Na0 - - — 0.23 - - - - 3.96
K:0 - — - - — - — 1.34 —
si 656 959 873 1045 .| 741 917 862 650 889
Ti - - - - 1 = - - 35 -
Al - — 63 335 - 84 128 445 614
Fe 512 367 147 - 283 213 8 150 m
Mg 593 401 208 - 871 583 309 313 -
Ca - — 452 357 - 33 411 196 147
Na - - - 7 - - - - 64
K - - - - - - - 14 -

*« Pyr—WERE&F Py—R&SH Co—M#EF PRI—&ZEH, TR
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B 1 O-Opx-MPl RIFENDLERHTHE

Fig. 1 Diagram showiog variation in chemical composition
of Ol-Opx-Mp-MP] synantectic mineral series
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Mp-PlZRFILE R 5> B
SE% (HDE: OTFe 5
MgLAJLFH R #F N Ol
FPLE$iPEL; @ALZ &M
Himg#%H; @CaLSifE
AR, BEEMAK
B XRBRER: @ Mp £
e R TG ptl 2wt oy R 22
£, BRSi, Al, CafyZBIL 5647
R XBHREEREAE SR
NGl :oli: b3l

2. Ol-Opx-Mp-Hb-
Pl RFANET DL BISE

ZRFIFEV L
BRAFIAZE L . HiLER
HBRE (H2) AR,
UAZ B Hb R S5E 1 EF

A (LE 2 B2 feBk9 R, BMpBIHD, MgRFsfasE, TFef Friliin, AlR(H,
Si5Ca Fk: b, HDAPL, Ca, Mg E5TFelk(K, Sil5 Al H% B, hlE 2 ARE

B 2 Ol-Opx-Mp-Hb-PIRFIFEFT PRI BRE
Fig. 2 Diagram showing variation in chemical composition of Ol-Opx-Mp-Hb—P1
synantectic mineral series
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ifi, Ol-Opx-Mp-Hb-PUf 4 RFIRIH BRILFREMp EHLC A A BAHRER, IF
LB, KUENEARRMGEREHS5RERE.
3.0px-Gr-PIR S &£ 7 WL H4G1E
LERE, REFIREFDEREFEEASHKAHRIL, BEEERAERKNEGE
afk, ERRKARSERK. FRRHELS SHAKA ZABROABFARY LA —2,
ﬁl]: : '
@® CaMgSi, O+ CaAl,Si,03—>Ca,MgAlLSi 0, + Si0,
(Di*) (PD (Gr) (Qz*)
® 2Ca:Mg.Fe?*Fe**Al;Si;,04 + NaCaAl;SisO,6+ 2FeTiOy——>
(Aug®) (PD (11%)
Ca;Mg,Fe,?*Fe®* Al,51,0 + NaCa,MgFe,?* Fe’* Al,S1,0,;5 + 2TiO,
(Gn) (Om*) (Ru*)
HRFH % (Gr) 58RI (Opx, P1) BufbEmser GE2) HW\IFHEOR AL
BOa5RAT:
#¥A: Or=10.75, Ab=43.01, An=46.24;
AHFA: Alm=55.60, And=29.55, Pyr=13.01, Sp=1.82;
A EL: Wo=4.13, Fs=42.61, En=53.25,
AHEmbe, AMTASBRSBELKX (00=12.076£0.005 ) WRHE, THPyr5SSpEEES
2k, BARRBTFERERX/NSHETFIEA X Wb, FEFRELX>HEN, ABTA
aRNERTESERE BREFEREZE) P15%L LA LTE.

% 2 Opx-Gr-PIRFIFET DAL ERS
Table 2, Chemical composition of Opx—Gr-Pl synantectic mineral series

FES | %% | Si0; TiO: AlOs Fe;03 FeO MoO MgO CaO Na:0 K0 H.0 Nio #&if

1 Opx 60.52 0.27 3.82  (15.06) - 16,94 1.83 0.40 - - —  99.84

2 Gr 38,00 0.41 21.10 3.96 22.87 0.75 3.04 9.43 0.10 © 0.00 0.53 0.001 99.92

3 Pl 56.56 0.06 24.71 1.45 0.00 0.01 0.10 8.97 4.60 1.72 1.80 —  99.98

voo%m & o X
1. (Nag,023Can.071Fe?*0, sr61Mgo.950Fe**0,1307Mn0,1569) 1,9916C ( Siz.0000T 10,007 7) 200077050
2 . (Nag,0:Cap.7eFe?* s, aMgo.2sMno,0s) 2,70 Al1,04Fe* 0, 22T 10,008) 2,170 ( S12,96Al0.04)3012)
3+ (Ko.10N20,60C20.08Fc%*0.00MRo.007 10,94 (Al1.308i5.5:T 10,002 F**0.05)3,87083

4.Rm*-Phl-(Hb)-PI R F| 1 £ 7 W (L 4

LR X —RAF AT HREESY A M. EABEE RS KA Mg KK
wHH, EMNEERKAHY K E5HESMESY % Opx, Mp, PI%) AIRRREHER.
EERAAIBF REZBEGBMFERRANARSRERRALK LSBT HEERR
AR, UERREABHREEST W,

*Di—iEBER Qz—FR% Aug—"&iﬁfﬂh —&%Fs Om—RE Ay Ru—&TA; Rm—k. FR.
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ZEHER—ANEAFPRABRFRESH TEAT Y (R, BR3 MM, % Phl 2HK
oy R ZRFA KA RE, HARAWHATSIO; ALOs, CaO, Na,0, BRI RHF
ATFeO MnO, MgO, CaO, Na,O, K.OF NiO %44, %4Phl ZHEELHT KRM Mp
¥Rk, M MMprh#f AT Si0,, MnO, CaO, Na,O, TiAFT K F#H AT FeO, MgO, MaO,
Ca0, Na,0, K, 05NiO%,

% 3 Rm-Phl-(Hb)-PIRFINET HHLERS
Table 3. Chemical composition of Rm~Phi~-(Hhb)—Pl synantectic mineral series

e | B4 | Si0: TiO; Al:Os Fe:Os FO MaO MgO Ca0 Na0 K:0 H:0* NiO Cr:0s & it

C x 51.18 0.35 4.07 2.98 3.31 0.09 17.54 20.47 0.76 0.04 — 0.02 0.18 100.99
Pl 57.16 0.14 25.55 0.89 0.00 0.01 0.48 9.91 4.66 0.66 0.63 — — 100.09
Phl 34.16 4.69 14.23 6.87 4.40 0.02 20.65 0.04 0.46 12,12 =~ 0.16 -— O7.86

W by

Rm 33.34 0.35 5.95 6.02 9.10 0.18 26.67 3.57 0.64 0.20 -— 0.61 =—  86.63*

4 Cox—RMEAs PI-#KHr Phl—-R=H Rm—@iLY.
« ARBTHEHINLER, HEEANH, HEHFREL, BREMETHHR.

B ArETREET

B, THBHRERASBDARE, ENRREGHIESNRMEIERA. 188 DURF
BR—SSREEAEAFHL LR FERAR SHE, HHRAMHKFOT.

BETABZIHRERAREE, TURINEZERELDSHARKAXBERZAHEAER
ARRRRMARE, PEEH. BRNERGHCu, Ni, FelkitHF RERMARKE XE A
RN, SR “RRFELE” , FHRHBEARY “RREKEOLHE” , BAE
LT HHRY REEM. -

BRBEREZETOMRASERARNABFARERR, RESHRERLRFTZ
B A30" 3 57 R0 T B o 5 AR Bz 342 » BT AR b “ 82 Rl R Bz 381 4438 "(Contact corona structure),
HREY, ABTFANEIGE. REEE. B, REE § RuREWE5EKEE FHKA
RE#E, SRANES FHERFAMHE—Z, RATUIAEMESHEZHS B ERF
B R A RIE 4, BiLAW 1R e R RN ] 58 MEERRE.

B bidsh, FHEEHIT—T % REyOL-Opx-Mp-(Hb)-PIRFF LB K.

BTRIX—-RERFTH2ZAGFEERABTE, EARBENELRAEREEH,
B RR &M R e R RS A R EIE—8s .o B TFE EXHRREES RN,
RAERFIT 2 @M LERS B TOL50px 2 Al DL KB AR IR 0E B LB H S
EG RS hRE; =, BIeon SHEEEE, 2 3R ABB AR EET. &
AHREE O SR KA RS EEE T RECS HATRERN P AT W EREE -
0l1—1412%C, Opx—1211—1291C, Mp—752C, Pl—1181C, L&AETHREBR RS M,
PxEEE& & MOIEESIOMBRKEFE R BE A, Bl

Mg.SiO, + Si0,—>2MgSiO;
(E# €:2::)] (E#
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ALk, FIS, i, WHEEAh—Z2REHER* 0.26%) &R HFHFER
REBRY, T anBEtEaEfTFRAOBEE.

BeE XLk iR, MpRIJE BiR B T TOl, Opx 5P, #:32, MMpiE ik bit, A&
EARERFET. A5MH%, RIEAREMTEAEHRKAZERY LR L, BEHT
FERERBEERNT Y. FE, AAANEAREASHKA ZENBZEMREYT W,
B BRE SR A “EMRPML#E” (Contact corona structure),

B AR, SARHMRERGEG L™, &0 . WENEV R ERAERELMEFK. &
APHRERRRERTFAEN, KREER. 2HEH. EARETOHRERR, TLIR
PR EMM R ERE B B LR, ZEERH ERFARRBREAS L RAWELR (F).

% 4 NERRRBIABA KB LR

Table 4. Genetic classification of synantectic phenomenon and its structural name

BB 5y 2% ¥ B® £ H B & A K
R&E® # R B # E B & # &
Rt h2s ffE % BERR [ Bz 3 Hy v
wHE® Pl AR IR ZRERA Ui
REHER R B

FAXARMEAPHERGUFERARELTN, RERR, BESRGIEADRE. &
Wi, HTFEEKFER, —LREMEERZEKE BERESEBE.
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Abstract

Synantectic phenomenon refers to the growth of a mew mineral along
the boundary of two neighboring minerals through their reaction.

Synantectic reaction is well developed in a Ni-bearing basic rock body
in the Changbai mountain area.

The author holds synantectic minerals to be of multiple geneses. Based
upon the study of mineralogy, mineralogical chemistry and thermodyna-
mics, he has classified the synantectic zonme into two types—primary and
secondary. The primary synauntectic mineral was formed as a result of mag-
matic reaction and is called corona structure whereas the secondary ones
were formed through regional metamorphic process of thermal metamor-
phism, hydrothermal metasomatism and contamination, respectively named
contact corona texture, metasomatic kelyphitic structure and contamination
reaction rim texture.

The research of synantectic minerals will yield a lot of information
for the study of diagenesis and metallogenesis.



