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%, BEBESBEKMNR. & AREGHEE BEHR) LRKGEE, AT RXEEL
ARAEZE, MIBBEBEEE N

gradT =

=R GHP, HEn5x y. HAIEHASIN o« By, HABEENN:
aT/an= (aT/ax) cosat+ (3T /ay) cosp+ (aT/ az) cosy

RO REEEL T FRER, ® 4 NBER, 0 ESZBENRRE, ¢ AR
WMERE (Cal/cm?-s), x HHEESH, I HFREAK (Ww/m-TC), W

g=Q/A  qocdT/ dx
g=—2 (dT / dx) Q=iA (dT/dx) (L0 FRER)
RPASREBERME T M. KHSREH 0556w/ m- T,

(4) BIEWE R YRR AMBPORMIEFEERES, WSEHENERE
EE, SIBETEKMTE, BEMEZEE. AREBEERREAMEHRER ARERR
B BRI, MAA¥E S, ARERAMERNEZETE L, B (5) ZEHMELA, RBA
B (D) hEiz#iA, RARMENLSMNE, SBERE. LR HEFFELHER, &
AAXARMERFAOEMEE AT, 0 M AN EENRFE, BWEE 1, BWHEE
Ty, @ HEPBEK (cal/cm?es-T), W:

QCANAT  Q=ad (Ty—Tp)
B AR XK Ak Bl 200~ 500 kcal /m2 - h- C), HEBEENHXER: S=klgD
=, BRAMXMEE, FFUBANBEBRERETSES Eiilkk (H8EMR), BHTH
WIERMHAWA T, —EMEEHR, RTHEGER. IMEATERNIAU, 0 KK
AR, wAHERRERNY, B AU=0-W  dU=60-5W

HTmE Gk, W, ) BREAHN, WA T ZET k.

H=, miuar, AP EEEN 7. P pH. En AW FES . DTFEYELE
Y. EEXHERT, HGRBKEENRE. YMERBE, B iRy £
FET-SHAR. WKET Eh AR, TR, PRLESHSHRABATE . XMERFER
TR A KT FM LAY, ARKXRSER P, SHYREKRESNYELFEREFRIYEL
¥R, — AR, AEKEIBK, BEEPOESNE, HAGLAY KRR~ Sy
Ko,

IR RBLRAT MIEER

rER
(PEMFEAYE. RDL 430074)

1§

NFRBRBER RS WA R BHERELNHARY, BUKRRSR, FERERY
FmthE, SR1GERATRT. ESARET HIERAREPITRIFE, FRRASTHT
AN ZRAWREF, BRESHRER, AXUEFEFEFROBILE LT B,



B13% HA N FEI RRE R R iR R 13

Wl A TG SIS TEE, ERdMKMIUESR (RN, 4=
hHNFATREGRLBAKERBEESL, BRfKAMS Sm—Nd £# 2735x 10° a;
A RPTHARUBRERE GEEALE). TESESHKAREE, 5% Sm—NdF#
1492x 10% a; BHIFAHERMIUBRAES. AsERARAE (3 RAEAR
%, 5% Pb~Pb 4E# 1144.6x 10° a. HTHR (1800 105~ 1000 x 10° a), LAIRILBF A
(b)) 4R, THAFERSPEY, BHARFM. K& D PbZo-FeS, 5 H, LHHE
£ Cu-2 &R BERIBLCIK IS Po B K. B LMEARRER: TRALE, FRHHIHR
AUEARZEF K, LINARE. WAREARRAGTERIER AT RIS KA
BE, HEXEXEAEFRR. A TENNERADT. BRY&S5HZRZEE HHRE
ERTHA.

2 MYEAE MER AR

(1) BdtHAEZLAR: X 1 ARUFTRKL-BASRERS, HH o (B
¥). Na/K. FeO/ Fe,0,fH., #MIZA MK 2.67. 1.1, 4.16, HKMHNAKN 1.08,
7.72. 419, NEZEBEMN. F Na. B FHWBEWR. % Glassiey (1974) 1
(FeO® / MgO) -TiO, EREH, MBEFEAGMURIREX", LPHEHAKRMANE—
EEABPHRILRA"X; 7T A Pearce (1976) F-F, R F-F, E@#+$, HKANE
LWHEA DI, AAAEHNEERY, WA S%SIAE R T MG,

1 RLBLHPTHRBEXL-BAELEEST (%)
e B ¥ Si0, TiO, AlO, Fe,0, FeO MnO MgO CaO Na,0 K,0 PO, o

1| #M\Y 105016 095 1399 1.66 6% 015 522 7.83 185 252 013 2.67

3 REMBEA 5 (7170 011 1460 024 188 010 038 123 448 213 0.3 1.52

2 tﬁﬁmﬁ 7 {4795 166 1630 204 854 022 7.9 1141 193 038 023 1.08

¥ 1~ 2N EALYVEAR. ARHASRWTEAIRRANE INKAEYER. ARAMARAERNERHK
ERE

R2HBWEBRXL-RABRERBITR, EMNFA T A Pearce Ti-Cr H#
(1975) M SMRARMXRA "5 KEBRERAE" WL EWAL, FA Ti-Zr (1982) EHFH
“KMIEE" S HPELRE "ML, SRR SMELERFA T RRER M.

F2 RUIEHREETADTHREGCHXREMETR (1079

e B Cr Ni Ti Zr Rb Ta Yb Y Lu Th
1| HME | 3432 76.0 4363 95 - - 1.98 18.79 0.29 -
2 | WS 66.0 19.0 16525 168 - 1.29 - - - 8.6
3| HmEE | 1430 72.9 72713 108 - 0.11 - - - 8.6
4 WRIRBRE 487 1048 6477 90 - - 2.22 20.24 0.35 -
5 EMNE 2566 .6 6154 109 - - 2.30 29.83 0.50 -
6 EMIRAE 2140 70.7 6090 110 - 1.90 - - - 7.9
7 EHMAA 1120 29.7 7559 142 - 0.84 - - - 9.5
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BEEZVBEALEMIERE L R Cullers F (1984) “BUMRIMGERAHPR L RAE"
B—BM; TREE ¥ 54.91x10°~12517x107%, $%7F 10x10°~262x 107 Y “B W 3IN /5
A,

GHRE, BHEEN 6 Ogow (%) EHEN 9.4~7.9, RBOGPE-BEtRRN A, TWhE
B RRE S HN 10.05~99, BELTHNEKANEN R 94, HMERBANNEKS
(K—Ar 8 772x 10° a) 893 8.1, %A “Ifirpi.

ESCVH (k% 41°307 ) TRAEH-HANEMFRES NE—NEE GaER
W, MUALHIEEE 42° ~43° FFHTH R PR E—% NE—NEE HEREHEH, WHTF
17, MBI ESY, A4S 35 km, #BAALES 42 ° HHE R EA, HEBRES—HRY
S E I G,

EERCTHRAAK 2750 m WARIMIFES], HPMBRAaR8KAKES., BRERK
fedt, KMEM, AHUATCREEAZNY, EAWKETHEAR, #HBALBAEETALTH
MRBRE B, FEMBB/RT M NEE 5 FEAIFMFAKERX. 3002860 T FFFFE AR
oK TRER SRR () 1. HANRETEBEE, WRT KT SN, pnEss.

(2) Mibhmgiir AN MNP RAM TRLGH (FH) S4dtik (A F,
PR T dRBT R . PR TR oA e HaAcEERER KBERAENY
|, ST HoKm RN,

% B R Doc (1979) & uffi, LHIFEH 1224, FHiZE 5.89, HI0 10.87, H1@
8.92, FAMLW AHMN 7.16~8.50, 5FHFT WYL, BRBEREETHENER
1.

DARFHL A Ol ey, REAMNEAE A RRETE (R MK L
A EEo=152, BEMH, SHNMZRASAL. SEHRE.

3 R GEMREERT B HENS
(1) HRBE: Ro, WHN T, p HEAEE, D NMEEE, ¢ BEAMIE. W

D
=g b (D) dD FWT. D=0, Wo=0. BR, WAMK, BEEAMN. FL.

BEERKTE), REEHABY. BahREFTHRY, EFXAETARREREES
SIERHE x BT, TTELEE)FR.

(2) RIHKBTE: RNBHFLE—K A, ALHKREZ R AEE 0. A AHEEH m,

KRR, HELOHF FBZHNMST £, o 8 A SFbEE. -
A f,=AFsing =mRsin2¢0 (Aw / w)

KA FEEH (FWX, 1969), UHFELE/, HAw<0, WAL XM, HEk
. SEBEIKT K, RIRASEE, HBYHRLENE. SREEMERY. BV AREHE
#2680 x 10°a & 1347 x 10%a, LB (Ar) S5BEHKRAE.

(3) WM E: BAERTERE, HMSBE, LSRR AFENA, BREL
ERF13%, METHE, TWILERPIRILGRZ T, FIHERKT S, #
FEEA RIS S, RN ERBA, BILHMN—RKEANHNERE, EREVE
BARE. W, SNNUEFETNEA, EHEETRBA, BERTEVELSE




B13% M KKET AHEETFIERET TR I5

BiE. AU A RREFRMENRE, KO0 BRKIAEEIER (3% Si0, H 60ws% H),
condie XFERX (1973): £=89.3 (K,0) —14.3 HBE LR, B ETHNH 19597 km, $£K
N K 54.58 km, H/EFEH] 55~200 km, HEETEABILER (hHF) FTI.

(4) BB FuHNAK, FHERREBEHIE, EEIRRICET] RER S
B, RECHILRK FRA (Ar) S fidedtdik (An) 3T VE (HE X B3
LW MM (An) ZF, BETHSH (%) dHEMBER ) HEw. 1
IR KB A G Feivh, HESHKEZ BT A 17 % [E R 1L

KKBFEY BRSEETFIEREY T

FRE THE R %
Bkt st b BDf B, JEiT  100029)

1 RigbRER

KKFEET BAL TR G LG AR A RN ERIIOHTRA . ARMMAREL EW
[} Y 7R 0 — FF IR K T 2401 NE (il ()T R — b SRR W R R M 82 M3 X, X P9 NINE i) by
WEH, BUBOERIE N NNE [ (4 LB R\ BB R8T 80 NNE mkik. &
FHMABRNKERE G LR NETR, B—EPEERAR, FEHAE. A,
BRACE TR G H ARG SR MR MO ELKINTIEAE R, AR AITE B L KN
Bl HAEREERERA R RCA NN, KRS LSBT RN FHE R PR E-4
KIEhEHEVEKRAE.
2 WHMENEMRRAISET AN 2

KOKET BALFERoRRILE, AR ERRNMNRERH — AR FHR 5 NE (¥
MFFFRALEN. THAFWERT KN NW E MO0 BEINBDR A&, RIETEA
ARG ARG /NI RU/INE F o B8
21 FHEENMMERFIE T EBYMEEEA NE . NW [l NNE =4, NE
WREIERBE, #EEHINR S E™, REESS: NW B RS sgs, BER
RAWG TR BCRIE RS RUINT T NE 12, HA0FEN, ZWNMBREAHNR;
NNE @i RE s, I ERT FRORER AERN, 5 NE iR, EmeBmit
RImEE, RWEANZ NE MBI AMHL4. NNE M RRETEANFESTNR, dihEk
BE (). SFBE—mRE—RWRS (FF) IERE—EXEF (K% =/ 3
W, BT ANERE S ATEN AL SR NES A K. BB RETHHNHR.
22 THIEFTIHMXME HGHUE B — & 7B P8 HUFR A & 0T LT B R 54
o —RKEN NG, THNENZRMNRE: —RKEMT, TR CSHERZE MR
A AXTEPR, EERNRMT LARMTE, MTEHANFETKSHABE —% R
BFH X (20 km?) #H47 THEE N 11 50758,

(1) WHEEEH SN AEHKE: AL EOMY. REMUMSET, KETERETF
FTXMWEN 1. X—URMERLEMT: OF KA (FEHRBRRERSE) REF—
EYHEMAE, BI NNE M., NW i EAE EW HMNFET. EHHEES



