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GEOLOGY AND GENESIS OF DABAISHITOUGOU TITANIUM MAGNETITE
DEPOSIT IN MIDDLE QILIAN MOUNTAINS

WEI Ben-zan, LU Hui-xiong, WANG Bing, ZHANG En
Airborne Survey and Remote Sensing Center of Nuclear Industry, CNNC, Shijiazhuang 050002, China

Abstract: The Dabaishitougou area in the northern margin of Tuolai South Mountain in middle Qilian Mountains,
tectonically located in the mid-Qilian magmatic arc belt, belongs to the Caledonian W, rare metals, Cu (Ti, Sh, Au)
metallogenic belt. The titanium magnetite mineralized bodies, obviously controlled by lithology and characterized by
multistage mineralization, are mainly occurred in the gneiss member of Palaeoproterozoic Tuolai Group and the schist
and quartzite members of Moshigou Formation of Mesoproterozoic Huangzhong Group. With petrographic observation,
electron probe microanalysis (EPMA) and artificial heavy concentrate analysis, it is determined that the titanium
minerals are dominated by titanium magnetite with minor ilmenite and trace rutile. The source of titanium minerals is
discussed based on the in-depth study of metallogenic characteristics and occurrence state of titanium magnetite deposit.
It is considered that the mineralization is of volcanic exhalation-sedimentary type, proving that the ore-forming materials
are most likely from Ti-rich basic-ultrabasic volcanic rocks brought by volcanic eruption formed after the early fractional
crystallization and accumulation rather than from the pegmatite body. It is the first time that titanium magnetite bodies
have been found in Dabaishitougou area of middle Qilian Mountains through verification of documents. Thus the study
results can provide a theoretical basis for follow-up exploration.

Key words: titanium magnetite; rare metal; occurrence state; deposit genesis; middle Qilian Mountains
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Fig. 1 Geological sketch map of Dabaishitougou area in Qilian County
1—55 0 2 (Quaternary ) ; 2— =& ZR BS540 (Triassic Atasi fm.); 3—#ij 5 246 L4 (Jixianian Huardi fm.); 4—IK3% R B H 7K 2 (Mesoproterozoic
Nanbaishuihe fm.); 5—K3RREEAIWHIRIRER A B (carbonate rock mem. of Moshigou fm., Changchengian); 6—E AW A A EBL (quartzite mem. of
Moshigou fm.); 7—E £ 20 A+ Bt (schist mem. of Moshigou fm.); 8—5 Ju iy FHHGHH A BE KA 4 (gneiss fm. of Tuolai gr., Paleoproterozoic); 9—Hf
W KAEK A (Late Silurian monzogranite); 10— B HAE KN K& (Late Silurian granodiorite); 11— BFg M N A5 (Early Ordovician
hornblendite ) ; 12—#HC it KA KA ( Neoproterozoic monzogranite); 13—f1 Jrfik( quartz vein )5 14—4E R EhE ik ( granite pegmatite dike); 15—
A48 2 4t 5 (mineralized body and number); 16—#I¥EWTZ (ductile fault); 17—FF W72 (strike-slip fault); 18—iW7)Z (reverse fault); 19—H1Z 74k
(formation occurrence) ; 20— BREER (gneissosity occurrence ); 21— B4R (schistosity occurrence); 22—WF5T X (study area)
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Fig. 2 Geological sketch map of No. I titanium mineralization
I—2H G WY (Holocene slope wash); 2—K 30k 2 BE A i 4 F 4 Bt
(schist mem. of Moshigou fm., Changchengian); 3—f1 %% % (quartzite ) ;
4—BAAFER A (biotite quartz schist); 5— A ¥ H A (two-
mica quartz schist); 6—4£ i (granite pegmatite ) ; 7—RHS AN A
(amphibolite) ; 8—=3Zi K& HEWTHTZ  (surveyed and inferred faults); 9—
WWHZE (reverse fault); 10—Wi/Z 415 (fault number); 11—/ B4k
12—0" fk {& K 4 5 (mineralized body

and number)

(schistosity occurrence ) ;
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Fig. 3 Microphotographs of titanium magnetite ores
a—R AV A GER, x50) (thin section of biotite quartz schist); b—S = A% R 5 O, BfkJ%, x100) (polished section of biotite quartz schist)
c—BmPH A RS (HF, x50)  (thin section of biotite plagiogneiss); d—R = AHE H MAE OB H, [, x100)  (polished section of biotite
plagiogneiss ); Qz—f1 J& (quartz); Ap—#H K f1 (plagioclase); Bi—2 = £ (biotite); Mu—F 2 £ (muscovite); Tmn—%k 4% % " ¥ (titanium ferrite
mineral ) ; Py—E& 4k (pyrite)


http://www.fineprint.cn

496

2022 4

S RET Y (K 3a). £J/5 9 (LI585
KE)E R 1%~9%(E 3b), Z B AFE—AHER
FLREMACRESKR, FEETEFCRSCE m 41k
ST EA .

BoBRHR RS . HAMESRHC A 225748
K, HERBEFEOT S EHREE. a2 8K
e PR RORCIRAR ShEA R RRIR A 1 (] 3e).
FEH Y AR A R, k&R
ot NG MEET Y, B W ARA. SR
T AR 3%(E 3d), NIRRT IR 7%, LRGSR R
F s AWA G E—IRIE 1%~5%2Z 0], 2R fikE, K/h—
WEAE 2~5 mm, Z 2L, NN ERER IR A

WA AMEL, BN AT EN A S R
WD RERRET T RE R S BRI FE BT FRAE AR
RATME LXK 43 R it — 20 2 s ) A RS, 7
& Bhi W FEREH 0BT N T EH R M S R B
GBS R S IR R OC R B VI R Bk RE R R
U
222 BEFRERD S

W AR TIRE TR E 1 NRP AL 8 A

B FE S S A YME . FeO 77.78%, Si0, 0.07%,
TiO, 11%, Al,05009%, MnO 037%, Ca0 007%;% FeO
TiO, 4, Hf oo R & 2554 X0 A H FeO . TiO,
&SR P S EEIEAXCER, 5 ALO 2
TAHKIC R, PETTRHE /R, B 19 MO 5 & bk
WY, T ALO, 75 1 HURER A AR, 0 P 745 S ),
Mg #aln TR, M Al B TR0 R k8K
WERR FETE Mg A% AL B RS, BRI el
(Fe,Ti);04, H TiO, IS & A 12%~16%. 7 1 H
FE S DU A Ti0, B SAMH 5 SR HE 2  0 BRI 1k 27 A
Oy AR —F, (B EEH EDUE T Bk ) R KRR

WF5E X R T TiO, S i i, SN
BT ILAK T RIS ). Tio, 2 kT Ak, e i
TE S BTRIE B YA O, W T Bk  BL 1 52
ZeE. R OA SRR b A 3 1 B T R
BRERRR A, B0 s B B UE T PR AR s R A
5 [17]
223 ANIEWSH

WA N TE AT TR XN A e P28
TR (K 2). AR DT

x 1 SREST ARFRIFEE
Table 1 EPMA results of titaninm magnetite ores

Mg NaO MgO FeO K0 Al,O; SiO, Cr0; CaO TiO, MnO CaO NiO V,0;3 JESiy
1 / / 77.81 / 0.05 0.03 / 0.02 12.07 0.06 0.10 / 0.41 90.55
2 / / 76.01 / 0.05 0.05 0.07 / 14.18 0.71 0.07 / 0.33 91.47
3 / / 74.96 / 0.04 0.06 0.10 / 12.66 0.27 0.04 / 0.27 88.4
4 / 0.02 80.14 0.19 0.19 0.17 0.21 0.05 7.02 0.06 0.04 / 0.23 88.32
5 / / 79.97 / 0.10 0.02 / / 10.18 0.75 0.09 / 0.24 91.35
SEY{E / / 77.78 / 0.09 0.07 0.08 / 11.22 0.37 0.07 / 0.03 90.02
P E MR (L) I K R SRR . 3 RS 2 %.
x2 HHEHBT ANIEWAMERRK
Table 2 Artificial heavy concentrate results of titanium magnetite ores
LA PN/ KRS HAx
=i Bt
ikt AT Bkt A Jigis [Epidia Jigis [Epidia
A 208 000 <1 <0.01 6 794 0.654 59 334 5.706 2 013 870 93.64
el 208 000 / / 1 600 0.154 86 020 8.272 1992 380 91.574
A 1 940 000 / / 6 516 0.672 80 460 8.294 1 853 024 91.034

% Tl 5T A B 52 F I . BT B3 2 mg.
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($3Chik[21])
Fig. 4 Metallogenic model of volcanic exhalation-sedimentary
titanium magnetite deposit in Dabaishitougou area
(From Reference [21])
1—J# (mudstone ) ; 2—ifi P = b
SRS

intermediate volcanic rock);

4 (terrigenous greywacke); 3—X 111
b %4 (volcanogenic greywacke); 4—1 iR 14 K 11 %5 (acid-
S—rp B koIl A o BE N A
(intermediate-basic volcanic/pyroclastic rock ); 6—RKFRZ (marble); 7—
BB A (biotite schist); 8—H K% (gneiss); 9—K K 1=
(subvolcanic rock); 10—IR ALK A (migmatitic granite); 11— LI
K ¥ 3 (volcanic fluid 12—k & fb & (titanium
mineralized body)
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