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Heavy mineral analysis and geological significance of Paleogene Gonjo
Formation in Gonjo Basin, Tibet
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(School of Geosciences, East China University of Technology, Nanchang 330013, China)

Abstract: Provenance analysis is of great significance to the study of sedimentation, tectonic evolution and reser-
voir characteristics in an area. In order to find out the provenance characteristics of the Paleogene Gonjo Formation
sandstones in Gonjo Basin, Tibet, this paper analyzes the characteristics of heavy mineral assemblages in the study
area, and reveals the provenance direction of the Paleogene Gonjo Formation sandstones in the study area in combi-
nation with the previous data. It is believed that the provenance directions of Youzha, Xingda, Banna and other
places are from southeast to northwest, and the provenance of Hajiaxiang is not only from the Youzha direction, but
also from the adjacent Paleozoic and Triassic igneous rock units in the upper wall of the eastern thrust fault. The
characteristics of heavy mineral assemblage and the indexes of ATi and GZi indicate that there are many types of
genetic rocks in the provenance area of the Paleogene Gonjo Formation with different contents, mainly intermediate
volcanic rocks and less sedimentary rocks. According to the facies mineral characteristics, it is judged that the
Paleogene Gonjo Formation sandstone was formed in a shallow-water oxidation environment with different oxidation
degree. The oxidation in the southeast is stronger than that in the northwest, the water in Banna is shallower than
that in Youzha, and the oxidation degree is stronger.
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Fig. 1 Geological sketch map of Gonjo Basin ( modified from He Shuyuan et al. , 1983)
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Fig. 2 Average value of main heavy minerals in Youzhaxiang section and some samples of Paleogene Gonjo Formation

in Gonjo Basin
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Fig. 3 Average value of main heavy minerals in Xingdaxiang section and some samples of Paleogene Gonjo Formation

in Gonjo Basin
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Fig. 4 Microscopic characteristics of sandstone of Paleogene Gonjo Formation in Gonjo Basin (orthogonal polarization)
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Table 1 Composition and relative content of heavy minerals in Paleogene Gonjo Formation in Gonjo Basin,
southeast Tibet
e ) , . N =4

L-03-2 L% 11.0 3.0 7.0 3.0 9.0 7.0 7.0 80 160 - - - - - 30.0 42.1 25.0
L-042  W#LL 1.0 2.0 2.0 1.0 17.0 0.5 - 6.0 580 - - - - - 80.0 35.3 13.5
L-04-3  JhIL% 150 5.0 50 3.0 120 3.0 0.5 - 520 - - - - - 62.5 23.0
L-07-1  Jh#L% 150 0.5 40 7.0 80 1.0 0.5 - 61.0 - - - - - 33.3 20.0
L-08-1 L% 11.0 0.5 2.0 40 9.0 0.5 - - 66.0 - - - - - 50.0 13.5
L-09-1 k¥l 2000 - 2.0 50 13.0 2.0 - - 520 - - - - - 24.0
L-09-3 h¥LZz 260 2.0 3.0 80 85 3.0 0.5 - 390 - - - - - 40.0 32.0
L-153 M%% 230 - 50 60 9.0 45 0.5 - 480 1.0 - - - - 32.5
L-17-1 %% 240 - 60 20 80 1.0 1.0 - 50 - 20 - - - 31.0
L-19-1+ %% 340 2.0 6.0 50 100 20 1.0 - 360 - 1.0 - - - 50.0 42.0
L2222 W%% 16,0 0.5 2.5 50 7.0 - - - 38.0 - - - - - 100.0 18.5
L-24-1 M%% 230 1.0 40 40 9.0 20 - - 540 - - - - - 33.3 29.0
1283 %% 16.0 3.0 3.0 40 120 1.0 - - 60.0 - - - - - 75.0 20.0
L3322 Mik% 31.0 3.0 50 9.0 120 1.0 - 3.0 31.0 - - - - - 75.0 8.8 37.0
L-362  Xik% 180 - 7.0 50 13.0 40 40 - 450 0.5 1.0 - - - 29.0
L-36-3  X%ik% 10.0 0.5 3.0 3.5 150 1.0 - - 580 6.0 - - - - 33.3 14.0
L-37-1  %ik% 17.0 3.0 50 9.0 11.0 3.0 20 - 40.0 - - - - - 50.0 25.0
373  M3k% 50 0.5 20 40 55 05 05 - 720 - - - - - 50.0 7.5
L4322  Mjik% 27.0 1.0 1.5 2.5 12.0 40 - 10.0 34.0 - - 1.5 3.0 - 200 27.1 32.5
L-48-2  BEABAF 200 1.0 2.0 6.0 9.0 1.0 - - 5.0 - - - - - 50.0 23.0
L-51-1  BORF 140 1.0 3.0 6.0 130 20 0.5 1.0 5.0 - 05 - - - 333 6.7 19.0
L-562  BOARFF 19.0 1.0 3.5 50 10.0 1.0 - - 58.0 - - - - - 50.0 23.5
L-62-1  BEARK 150 1.0 3.5 7.0 11.5 3.0 0.5 - 480 - 20 - - - 25.0 21.5
L-66-2 EHEpilh 28.0 2.0 50 7.0 80 3.0 40 1.0 390 - 1.0 - - - 40.0 3.4 36.0
L-69-4 E¥FEHL 27.0 3.0 6.0 50 120 3.0 0.2 0.8 39.0 - - - - - 50.0 2.9 36.0
L-70-1  E¥FEHal 23.0 0.5 4.5 7.0 13.0 50 - - 430 - - - - - 9.1 32.5
L-72-3  E¥Halh 13.0 1.0 3.0 6.0 150 4.0 - - 480 - - - - - 20.0 20.0
L-742  FH¥FHL 320 1.0 5.0 2.0 10.0 0.5 2.0 - 440 - - 05 - - 66.7 37.5
L-79-1 FH&HHrh 16,0 1.0 6.0 6.0 9.0 3.0 - - 570 - - - - - 250 25.0
1-80-1 FEHFEHal 9.0 - 3.0 60 80 0.5 0.5 - 460 23.0 - - - 0.5 12.5
L-82-2  FHFEHih 2720 - 3.0 50 80 20 1.0 - 470 - - 20 - - 32.0
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MHRX T WA,
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32. 5% ABAERIGE X B AN [R] ML X AT i 22 57 il L £
BEARFS -2 5 B 43 5l 28. 5% F1 29. 1% , %3k £ F
IR 31.4%, MK 2 LEHEPLLED Y7
TRk 35.9%,

BREV YRR, SES YRR 2. 4%,
FELIBE KA R FEWEGE X A AS [R5 A7 A
ZH MRS Y &N 1. 2%, B AT 35 Rl
PR 1.3% 2GR S ISR 3.7% L £ ik
3 4.2%,

AR & AR, G E Y SR 51.4%, F

BN, L £ FBEARAT 245 43 3 53.
9%FN 57. 2% ,2%ik & VI &R 49. 5%, B R S
L P EG Y3 & o AR 51. 9% 47. 4%,

FR R0 E L, AT
0.9% , FE RPN, WK S MBI 82073
TN 0.5%M 0.3% , FH WIS Al
1% , 243K S 850 E Y &/ 1. 1%, IlFL 2 38k
WP Ak E] 1.3%,
4.3 BUYHEXZRESH

YIRS AN [R) 19 S0 ) A FL O 25 4 R )
ARSI HENET UEEEA A SN S
S, BRI R VR i AR S e T ) SR T ) R AR T
], FEdE A b, £ Rl Iz B 38 0, 6 Ay
TR E I ) HRE N, ANFRUE BB s A A
JIL 53 o8 S0 TR 45 ) ol S8R B S T 1A, kg 43 A U X 2
FE TGS (RIS, 1999) | Ht, " LAI £
TCHIT 43 M IR BT B AT D RE S AT 2R G A A DG 4y
Mr( BN, 2014) , A5 H 4 R 9 22 8] (1) 55
FIER WA G R IR X (88— 155 ,2007)
YIS RE A 3 R A A (2 B 5) 51 Fb
AR AN X REE R, 0. 68, Bk
RAGN A G S HRARET WREAAMC, )8 TREH
WG, FoR B R O 56 2 Rl PR A
BRI + B 2T A7 +BE K AT AL B R AT RN 40 A A
KRHUE0.85, HHUEKH A RECH 0. 25, Bidk
W5 A AE R BON 0. 27, J8 T AR o e
WG WG R IR DL LA S B AR A IR
553 PRI RS, BARIXE N W& & G A,
A5 FL A F 4 34 B 00 R DG DG R U BH HR R PT R
F B G UTRURSCA R i s PR O, s 4R
TR B A IS (B CRAE, 2017)

F2 ETYHEXRB X
Table 2 List of correlation coefficients of heavy minerals
el WK A LA HAA Zf7 e TR A Bk
el 1 0.03 -0.09 0. 68 -0.12 -0.36 -0.29
WERA 0.03 1 0.85 0.48 0.34 -0.42 0.25
A -0.09 0.85 1 0.04 0.58 -0.68 0.32
HAA 0.68 0. 48 0.05 1 0.03 -0.34 -0.25
HEA -0.12 0.34 0.58 0.03 1 -0.67 0.27
EiNicl73 -0.36 -0.42 -0.68 -0.34 -0. 67 1 -0.69
Bk -0.29 0.25 0.32 -0.25 0.27 -0.69 1
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PR AYFR (ZE B4 2005) , 1 H R B T LR
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VAl (AR 45, 2017 ) 19 4, 246 i R A7 P B A L FRL
S KA sk T AL A R R A
MRS  — TR I AR R R KRRk
S5 K B A A A R AR TR B AR A
OB IX 5 W8 DX R 5 230 5 ORI A L T
FHUCRR AR &A1 DR AR B, 1 £
e A7 WFE 78 IR TR

R T A FE AR A R R (R 1), X ik
INGEIRINE ALY TR /NN TN Aok LY U SEAR NG
A FEAEAE W7 2 48 2R 2 R 22 i 09 TC AR A B 3
M), HEERE THRAKHREMAEERE, FEivi
AR RO AR R 1 1 B AN S A [R] , 76 7
FLH X TR e 1 &l 66% (1L-08-1) , 75 X4k il
DXARA R 1 5 i 31% (1-33-2) , fE S hr 1l
KR 0 & N 43% (1-70-1) . ik b 51964
Hh 5T D A T SR A A BT, B SE XY 1 AR R
IREB IR B 1 =, S i o L T BB AR A — A
FEXT TR IX

HE A P4 A 16 R 1 B S R R (R B A,
2017) K , AR A BT 00 A b iy 3T AR BT 4 VR X AR
AR 2 B & s, DL ol s o 32, 30

Baib,
5.2 BT YHITEHSWEERENY

T 90 e VR M Y W TR R ) T s R b K
Sl i1 TORR 238 1 W BN s A et R T 2 b AR A
FEHFE 25 B S Y B SR, WS B T YR AT
SCURTRE Qe N AR R T A ) VA B s D I ER T
2 A FRFIE T BOR S 8 73 1 1) OB A 58 A4 3 1% 2
SRR A R TB (RS, 2008) o SZE
MHRARZ KT 5= Z— HK S 1 544
RXBs, RS S A W Y LU B8 e S W U DX ARAIE ( Mor-
ton and Hallsworth, 1999) . B & ¥4 & & #A N
IR IR S S PR FRE (Morton, 1985) , R 45 i
RIAFH 8 A A A MK AT YA & RUITTE X
EERMEER A AR A A A gkl 4 ey
HERVYEA DRIPEF AN S, PORLIREREL
W JRDRLIR A% A /D 4 20 7 T 32 BA 4 5K AR
AR A B RIS 1 BEAE (Petitjohn et al. , 1973) . X
LU T Y LR R R B IR R AL X S L
WALFR A Y RIEFE B £ R4S, 2011) , HH
YIRS TERR BRI AR ATi[ 100 x B K A7/ (B JK A7 + LS
) ].GZi[100x A8 FA/( A FA+8ia)] &
ZTR(BS A0 +HL S A + & 2047 ) $R 505 . Hoh ATY
GZi $8%0 3 232 Wi 55 M) IR X B 1 29 (He et
al. , 2001) , FERYE A I A ATi 8 BUh 85 A 1Y £ 4
SRR, ATI F5E0T LhFs R B M5 28 5 i IR X 1)
Wi s A L P RE S Bl R XA R B IR
JA N GZi F8 P A M 7 A 1) B ZOR IR, A8 5]
IR /R IR AR B A IR X, S50 40 1 2 3
ZTR $RBF R (T =Ms 45 2011) i85, 1)
BRSBTS A VR i R
fie iz i 2 45 2 R I 29, 0T DL i iz
% 15 58 A1 iy A4 35 58 B ( Petitjohn et al. , 1973)

FFREIX AT F88URA 5 ZTR 5 BUH L, ¥
HEUR, b 37.2(3k 1), HPIER 2 1y E X
43.1, HAE i L-22-2 35 3] 1 100. 0, L-28-3 i53]
75.0, GZi #RBUBMARULEAR (R 1), 5 D RAEHA
4 PMHERNTE 2~ 10 Z 18], AR 2 Th FL Z FE 5 L-03-
2 . L-04-2 1) GZi $8%k 42. 1 F135. 3, PEHX M EE
ah R HAR A TR IX

ATi 8 B0 B% 1-09-1, L-15-3 L-19-1 +, L-36-2,
L-80-1,L-82-2 X 6 4 5 AL AE AR AE i 2
Ay B, U B I R BT AL W R LK A R
BRI, GZi #8BUNAE 1-03-2 1-04-2 1-33-2 1.-43-2
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L-43-2 L-51-1 1-66-2 1-69-4 H P, 150 1 3T 2R 5158
HMPIEDLA DR RBEFTYRX NS,
5.3 RS

ML B ZTR 8 ECF ¥ E R 21 6, FEH1l
ZTR R BCF-¥{E N 28. 9, BN AL £ B IR AT g
MEH AL T m ok, K & ZTR 880 Y E N
28. 8 ATi TR ECE-HIME K 43. 1, 45 & BT YR
BOMES ZTR AR FTIMILS ZTR (i, iR K £
PR B FMFL, (HIE &K 2 1) AT F8 50K Tl AL
2 BT SCHE HAFSE XD A TR 3 KO, 1
MR S PR FUZk AT Im AL 7 1), 28 UGS
BRADRIE TR G380 v T2 L SRR SR 00 oy A A =&
Y0 MG (Zhang et al. , 2019) , PRI ZE EHEM A K &
YIIEA SR F 2R BB vp T2 L B A A AR oy A AR =&

LR KA HLITINA

FH YA G BFORAEAE B0 T 2 B, 5T 7 oy
TR YIR X AFE SR A A 28 HEBa — e
225, WIS XL A A (IR BRLCR) + 85 4 (IR R
FER) +A T CRRR) + IR + kA + & 414
ET PG, Bt HURCA B a+BE KO+
WEANETYHS, SRt a MPEERAS,
SEATET YN AT K GZi BUE, AT LAAS 1 AF 9% X B
BRI PRI R A R F, OB .

LS 1Y ATi $8 8OV M8 R 42,3, F hrili ol
26. 4, AL £ EEH P P ERER A S TESR
Wk, G5B PR ) A5 AR TR L £ 2 Y
BRAFZE TN HEAZIVE(E 6) .
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Fig. 6 Schematic diagram of provenance direction of Paleogene Gonjo Formation
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(1) EH P AHES BB FRAE S W 515 725
R R ST IR A R B T kL R Y
RAX, Lib i Jalis b 32, AR Z .

(2) HTYWAE AT $550.GZi $5%50 ZTR F5%L
WIRTEM K £ YRR A WFL Iy m, A K A 4R
T30 BT b AR AR v A B = B 2 A KO
TCMA L TMIL S 243k S BEAR 25+ B L0 55 1 U5
J7 1k A S AR PR ALy T

(3) HRAAE P RoR , 5T 4 i 4L A5 o8 S AL
BT, H AR BE AN [R], P AR AL v AR AR AL B 5
5, BEARRTEGIMFL 2 KA, SAAL BE S
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