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RAERFIAAN: A= WHA, BB R E T R R E AR A K8 1 1 50 000 3bIRALF AR
(V)R B RTT FIE T LB % — i a FEER [ AN ], 2016. 4 E /i KAHE [ 45454 1, 2020-
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HRE iy &EX+EiginEiE XiE
1 : 50 000 HuFk{k FEIEE

B= WAHAH ArER9
(1. HR BRI ETF Lo G — R FihE e, Hif XK 741020)

FEE: R AT YR T M—RARTE B P LB HERRT W, T ERR
BB ERFR S CHHR AT N EREFT AN AR EEAEP, RALET TH
W, IR, IR, BREBRE F ok e R AR ERIE, EEET R4 AR L E T
JE 1:50 000 ML ml & TAE, ERE 8694 HAfon, A 2911 MMyt s
MEHRET SN, TERBENMNRAMRBAAYDEREE L, FTHRBEEE
13.02 ANkm', &R b B A8 A% B F REM (ICP-MS). & -F 3 % kigik (AFS), £H &
KA K& (BS) 54 T 19 # L% (Au. Ag. Cu, Pb, Zn. As, Sb, Bi. Hg. W,
Sn, Mo, Cd. Cr. Co., Ni, Mn. Ba, B), B%hEWT LRI LELAEFLRIEETE
BRHRIAE, FRETAFEHE, WX R, BT IARFTLEZRTR, RLHR 1 50000
R R, HAARRLFHEESLE. HEFLSA 29 KR, E4HS
19 A A FHRBOVHIERIA, BE1E (SF 1 RFAEELA, 19 KT T HIRALF
B, SKTLEFASFFE., 1 KRESFFERA 1 REHBER). RAXFHRLALTER
A FE 344 2, BAFE U, BN, F . HIE. IR, RS LB R
EH R R 1A, BERT R 24, ZRBEEANT FRRAASRET MR FE
Be, 3T IR R 23 RIR R RA TR Fo K a0 AT AR B R 5 A

KR T R4, AN, M E; KBEE, WRAS IR, i
BIHERAR 55 R S ML : http://dcc.cgs.gov.cn

1 8l8

HNA T W4 XA T 2 4B i 1L R Z I IR A A rh 28 W8 i % 20 M, (W Ak 55
2009), J&TF) MDA VE . ERSIAETER SR AR (TR BTE, 2013), X LAAE
FRRT KBS A TAE, BT B 2R AR, KB IE R RS,
2013), XA AR (B KAV 3 4b (7 I—Z25800 . Beggil . SR —XB5E 1)
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KL AREYERE" 3 Ab (BB R . JRREI); ANEEYERE S AL (e, 19875
PAFAERIZIE Y, 19865 BLHT A%, 2006), BEEE™ B () FEACHT LU SEEMRE 2 |
ST U A X Y S RO IR R B (P R0 L 2004), SRR B |
Bk | BTGB K U A I £y TR R A 2 T 4RI BR (90, 19895 & |
FE L 2019 FEARTES VR4 X AR HI SR 5000 — AP VR R BURE K ER 1 (1%, |
20145 SRIEEAE, 2019), AN, XNERIET 10 KA, —HHBESN, AR =
PEIA T /N B R A PR 3 M6 A R A3 B A i R B R (1
40003 AT, 2008). FITBIHHRIIESEVEIR 1700 TN, SVEERIEE |
W CIIERT G, 20195 575, 2016), BB TAESE, 1 AFEIX M T R IERBHIFT. |
fE GREARSE, 1993; AN, 1993; DEESE, 1996; JKIEAE, 20015 BEhiR |
20065 F X, 2013), {EAE AR R T IR (S S8, WA S5 A BT |
B B ST I AR B TP . IRH DI AR R He BB, T Bl < Hp
A DR TR UM BRI 7 (A5 2014, 2017), FE) AR IX P S B A XOT
T MR . RS . R AR, AR K RO, 4 |
LRI B, FERT X |

A T V4 X IR B i (R R B LR AL, 40 B AR = A |
. B PR B 55 TR, WD )ik B AR AR |
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PREGFIFREE KD YREE , 25 G PE0 M Bse, HOOEUAE TG IR UK. Mk |
BRI IFFE0 M 5 BB R PR AL 352 B B R R A AT, ZEfEbL L |
YRS BN e E BB (BRARF, 19995 A, 20055 RN, 20135 R ]
TRt 2020), S H M BR AL SR IE AR 2 BI04 W LR AL
{67 (Sorby, 1863). UKL (1984) TAR “Ha)id HuIR Al 2= SRR oR Ah 1 5 Bk A2 1 PN FE IR
EN 0 e bR (DU ECE o R ve NPl R Es e Ay (G E S SE S
Rho M R LS H00 2655 16— 200 1 TAR I RO, RERGIR AT O,
HASH . W3, SFFRRRR (FRIZESE, 20015 FRAE, 2013). !

AR FECIRRBERILLIX 5RO 1500 ~2300m, HIXEIZE 500 ~800m, |
WIBIER R, WARE, INBRIR, ZHERE. WAK “V” FIBa0, ZXZ |
DIV 2 PEOUKBEN 3, RAHTEA (4 1), I E s, Wy R A& . |

AR TR 2016 48 7 A FFIAZE 2018 4F 12 AL, BUse M A . %0 |
FME 667.85 km” FEFFIK 1 : 50 000 ¥ 1 HuER fb 2T, T A SO Bk (2 B4 (L
A, 20205 £ 1), '
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1+ 50 000 £ PR HLIFA Pl 4 e P 15 50 s ML BR A 2200 57 f
DL 1 km? WHEACSRRERATE , RRERATT A B e 2 A T PO 2 A6 |
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(M) 43 FEIEY) (C)+Ha i By (F) 28REsh T 7 436 14, B 85.53%.

23 REHE |
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KA 3~ 6 D al TRANCSR B RAE UG RE AL BT R . B ALRIESE R R .
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24 #H&mmIT

BRSNS PUREERI BT A RSB 1A HTRE, RS SRS /Mg 5 o IR
VRIS BRI O A o S HTEIZ 3% 2 H R 8 HL S 7 B T sy 2 — b o ™ S A o
S MK PLHEAT Au, Ag. Cu, Pb, Zn. As. Sb. Bi, Hg. W. Sn, Mo, Cd. Cr, !
Co. Ni. Mn. Ba., B3t 19 FhocZE & @00, FIREH Hl & iy = F & R —H
T 7 i B R DR A '

25 HiEAIE
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R YR b B SR T AR rP R L B R AR SR B — A AL AL BE R 48 (Geochem !
Studio 1.5) }% MapGIS6.7,
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B 19FCER, e, b B CRAS ML IUE RO KR GG A A 7w
Bl — SR MR 3~SMITRESGHE &, Nihe e RE. METE (Au.
Zn) bR R EE S, AR T R S e L

() i Rl

9P TERESEE L, RIS TESFEMMLR, DT ALY
B e G REHE., ZMTREAE K, MENGEERE. e
244, Bl FHRREER, IPHTRAGIRTL L.

(4) HEWT R R

DI SRS FONER], ) As. Sb. Hg il F 2550 K (HbERAL 2 RSN AR [X B AR b
SRS, DIWR BB E N RISy W AR, 45 A d A ECR R4y . L.
Be. U. Th Al W. Sn. Mo %70 Z 1) i BR 1 2% [5] 45 5 8 05 40 32t 151 D0 0BT A IX 17 ek
ik

3

KA

=4
an

il
[emt
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3 BRI
3.1 BUESE

A L S R 3 O R b BR AL~ B R R T R M ER AL A T B 2 R AR AL S 7
AL (2 2); rMroeE N Au, Ag. Cu. Pb, Zn. As, Sb, Bi. Hg. W. Sn. Mo,
Cd. Cr. Co. Ni, Mn, Ba, B3L 19 fr%,

®2 TEH-BEXBETRMRUESTEEER

P TREARR B AN o TRaRR BdEge sl Nl
1 STt AR CSzX-2016-1217|| 12 Pb vl 17.4
2 ERESGT  FEATA S1 13 Zn pE=vi 45.6
3 FEfh S TR 45al 14 Ba T 1047
4 As T s 12.6 15 Co P A 10.2
5 Sb T A 1.1 16 Cr pE=vi 445
6 Hg e eI 23 17 Mn pe=vi 967
7 Au T s 17.6 18 Ni gl 19.7
8 w T 3.1 19 Ag pE=vi 167
9 Bi ey 0.65 20 Sn eyl 1.5
10 cd TRl 0.13 21 Mo gl 2.9
11 Cu T a5 Y 21.1 22 B g 42.6

VE: Au. Hgit49 k=107, HAICE hx10°,

(1) TR ES

hE3AEN: ZRITRERSE SR Y, 1976) FE K, HikEwhw(E
(C) KF 1#A Bi. Pb, As. B, W, Au., Sb, Ag, Cd. Mo. Sn., Zn, XUICRIEZ
X B4 WeAETERI e EEEE | (A Ba; WAEWH S5/ TF 1 B4 Hg. Mn, Cr. Co.
Cu. Ni, B/RIXEETERTEILX AL,
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®3 RETEDIHHAESEER

Moz BerF
FE OHE

o

JLE X S Cv Xo So  Cvo C Kk  Kko

Ag10° 022 157 701 009 005 058 7676 008 007 275 3.14 129
AS10° 1119 1782 159 603 471 078 7.02 22 1134 509 099 0.53
AWI0” 1487 14037 944 188 105 056 10574 4 158 372 941 119
B/10° 3453 5257 1.52 2829 29.19 1.03 220 7.6 5667 454 061 050
Ba/l0° 44553491733 11.04 231.46 21696 0.94 43.63 390 486.17 1.14 092 0.48
Bi/I0° 041 484 1188 020 007 037 14174 0.004 033 102.50 124 0.6l
CdI0° 053 817 1528 0.3 006 050 555.14 02 0.125 2.65 424 1.04
Co/l0° 935 816 087 869 48 056 182 25 1385 037 068 0.63
Cr/10° 4493 7736 172 39.00 33.05 085 270 110 69.72 041 0.64 0.56
Cwl0° 2119 9928 469 1412 1094 078 13.62 63 247 034 086 0.57
Hg/10” 50.15 292.89 5.84 1502 570 038 17157 80 2675 0.63 187 056
Mn/10° 650.15 593.90 0.91 544.01318.87 0.59 223 1300 695.6 050 093 0.78
Mo/l0° 298 284 095 259 204 079 160 13 062 229 481 4.8
Ni/10° 2195 70.15 320 1737 1334 077 665 89 3025 025 073 0.57
Pb/I0° 1743 54515 313 1490 818 055 779418 12 21.81 1452 7.99 0.68
Sb/I0° 188 58 310 1.02 035 034 3070 06 08 3.3 229 124
SWI0° 244 262 108 228 113 050 248 17 301 144 081 076
W/0° 470 11408 243 087 052 060 11852 1.1 184 427 255 047
Zn/10° 1320 1423.1 108 4137 3154 076 14399 94 73.89 140 179 0.56

I X, S, CVANRIBRETBEAETI - AME . brfEg2s . BRAE, Xo. So. CvoHIBREHHAL
ST, i TR A8 DIBNME, D= (XS)/(XQ So0); f@,ﬁar“ PEELIL(1976), CH
WG TERVEMH, C=XMsT L MR PR (R = 0 [ A6 15(2009) ;- Kk(RAERBO=TR A X 63
zgﬁ%@rﬁi&@ﬁ$¥i@ﬁ, KK 5 B REER A 1 e AR A, KO A R B FE AR J ke 4R

ZXITTRT R 5P KO E A, WERE(Kk) KT 1A Au. Pb,
Mo. Cd. Ag. W. Sb. Hg. Zn; WHEREILIT 189 Bi. As; WERB/NT 1A
Mn, Ba, Cu, Sn, Ni, Co, Cr, B, B/RXLEITCELEZXFL.

JCESNME D=100 R TR B 5 A S iEH, o mTaetEg KR, 1
D=10 ~ 100 RUTR HimShntk, BA —EWRefeS . AXITREMEKRT 100 A5T
A Pb. W, Au, Cd. Hg. Zn. Bi, 4+ Jlm 7794.18. 1185.2. 1057.4. 555.14.
171.57. 143.99., 141.74, ik, AKX HNET AT HEEM TR A Pb. W, Au, Cd. Hg.
Zn. Bi,

(2) TTEMIT 7

TLEGRAMERZ . BREBEKRA Pb, Ba, Zn, Au. Hg %%, KWt flfi1m &
WIS, TERR A MAS], FEREA R B AT AT s SR,

H < 3 B M R fb 20 i rp 4y ST & (Cv=2) 41 Pb. W, Cd. Bi. Ba,
Zn. Au, Ag. Hg. Cu. Ni, W EIIIEH)Z P mIAEE], Wi nietm i, o5
BORAYICE (Cv=1~2) A Cr. As, B, Sn, BNFEHZHMEALS), BA—EHK
WATHE. AR, TR GRS MAAYSINITE, ol Sy mal GerkfR, 4i4m @il
SIMICER , RS2 A E I A ., A i AT Re ko
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LR RETRERER . AR E A AR

| () Wl TEZ ST

; TR FHL (KK) ST T IX A AT 62 4 b T4 K B AR, IR R AR
DB C R AR, MR TR TR R R (Cv) M T K P e
L ORHAT SRR, A R R T A SR B, B TR R AL TR

| B TRET R, S ST E BRI A I (RO A L) FoR—A
| TR AT REPER AN A R T R M RACRIT R A R RS E L, B

| J A R BE (Z)y=Te R AR 280 (Kl TR A5 57 2B (Cv)

| RIELL AR IX P 19 FOCZE MR R, HEFAR % 4 Fiz, Pb ot
LA RIEERCR, H249.93, Co LR A RSN, 059, Hidk 4 T, JHEEX
| AR ICE N Pb, Zn, Cd. Au, Ag. W,

®4 FEXTERYTHFER

JLE Pb Au Cd w Ag Zn  Bi Hg Ba Sb
W FIE(Z) 24993 88.83 64.79 61.89 22.01 193 1473 10.92 10.16 7.1
JTE Mo Cu Ni As Cr B Sn Mn Co -
T R (Z) 457 403 234 157 1.1 093 087 085 059 -
4) TTEHEHE

L R4 DR MR A 19 FhOCE AT R B AT T IR AR T
G H ) PR 67 R T S 7 2 2 A A B AR, BRHOR T T I
SR TR R TR AL, B T A 6 T

. FIAF: #Ba, Pb. Hg. Zn, CAICHEAIM, SWORIIBAAEG A, KN
| Pb. Zn# {5 Ba. Hg. Cd HUIHIX,

F2 [HF: M As, Sb. Ag. Au CEAM, SHFKWERRIEIAR, I Aud b
5 As. Sb. Ag XZRHYI.,

 F3BT: i Co. Cr. NiGERAUR, SRR R, SH— M O S
L B,

| F4HT: Ag; F5[HF: B; F6 HT: Cd.

| T4 0T R A X A SR BB s F4 AT FS BT, F6 AT B4 H i
LI, DUBHERT 3 AT AR TR 3 T RAL AR,

|32 TEMILEHE

L R R II T XA A TE R S, LI R O AR
ST R B ORI KR AL B (O 5).

R ST, RGBT KB (o) HUBATTREA SR (V=6), AL
WIS L, Ho 11 A HUR AT R BR AL R

L () ARG RR AL (Sow) B AuK=1044), Cr. Ni; 454k 09 T E A
| Au (Cv=5.07). Cr. Ni; HURAMBNINTEEE AuD=965.18). Ni, iR FHI%
R Au S AR

) LEBSETEIL AL (Ssh) B Ag. Cdo Cu. Wi S RPESRICEA WL Cu,
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Abstract: Changba area, Gansu Province is located in Changba-Yeshuiheariscan and
Indosinian Pb-Zn-Ag-Au metallogenic zone. During the implementation of the project titled
Prospecting Prediction of Changba Ore Concentration Area, Gansu Province initiated by the
Development and Research Center of China Geological Survey, the existing data on geology,
geophysics, geochemistry, remote sensing, mineral distribution, and prospecting indicators of
Changba area, were further processed. Most importantly, a 1 : 50 000 tectonic-geochemical
survey of Shilipu and Huangzhuguan Map-sheets was carried out. A total of 8694 samples
were mainly collected from altered rocks and fillings in structures, with a mean sampling
density of 13.02 samples per km’. Among them, 2911 samples were used for tectonic-
geochemical analysis. Nineteen elements (i.e. Au, Ag, Cu, Pb, Zn, As, Sb, Bi, Hg, W, Sn, Mo,
Cd, Cr, Co, Ni, Mn, Ba, and B) were analyzed using the inductively coupled plasma-mass
spectrometer (ICP-MS), atomic fluorescence spectroscopy (AFS) and perpendicular electrode-
emission spectrometry (ES). As a result, the distribution regularity of major metallogenic
elements (i.e. Pb, Zn, and Au) and their associated elements were generally ascertained, the
relations of these elements with stratum and structures were identified, and three prospecting
areas were proposed. Based on this, a 1 : 50 000 geochemical dataset of Shilipu and
Huangzhuguan Map-sheets, Gansu Province (also referred to as the Dataset) was finally
developed. It consists of one data table and an atlas. The former is composed of the primary
analysis data of 19 elements for 2911 samples and the later includes one sampling point
bitmap, 19 element geochemical maps, five element-association anomaly maps, one integrated
anomaly map, and one interference and interpretation map. A total of 344 single-element

geochemical anomalies and 24 integrated anomalies were newly discovered in Changba area.
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1 : 50 000 Geochemical Dataset of Shilipu and Huangzhuguan Map-sheets,

GIOLOG NGNS Changba Ore Concentration Area, Gansu Province

Meanwhile, Combining with the information on geology, minerals, geophysical prospecting,
geochemical prospecting and remote sensing, one Au prospecting target and two Pb-Zn
prospecting targets were delineated. The Dataset could provide geochemical information for
mineral geological surveys and serves as an important reference for deep mineral prospecting
prediction and basic geological research of Changba and its surrounding areas.

Key words: Shilipu Map-sheet; Huangzhuguan Map-sheet; tectonic-geochemical survey;
Dataset; geological survey engineering; Gansu

Data service system URL: http://dcc.cgs.gov.cn

1 Introduction

Changba Ore Concentration Area, Gansu Province lies in the middle Qinling
epicontinental basin, Qinling arc-basin system, Kunlun—Qilian—Qinling orogenic system (Pan
GT et al.,, 2009). It is a part of Changba—Yeshuihe Variscan and Indosinian Pb-Zn-Ag-Au
metallogenic zone (Zhang XH et al., 2013). A large number of mineral surveys have been
carried out in the area, obtaining significant prospecting outcomes and revealing great potential
in mineral prospecting (Zhang CQ et al., 2013). Many lead—zinc deposits/ore occurrences have
been identified in the area, including three (super-) large deposits (Changba—Lijiagou,
Bijiashan, and Yeshuihe—Dengjiashan), three large/medium-sized deposits (Xiangyangshan,
Miaogou, and Jianyagou), and dozens of small ore occurrences (Dai WT, 1987; Yang SN and
Miu YX, 1986; Zhu XY et al., 2006). Generally, these deposits (ore occurrences) can be
classified as the strata-bound lead—zinc metallogenic series associated with sedimentary suites
of carbonate rocks and clastic rocks (Sun KS and Peng DQ, 2004). They are polygenetic
compound deposits under control of lithofacies, fault structures, intrusive activities, and
regional metamorphism (Li S, 1989; Wang JT, 2019). In recent years, large and thick lead—zinc
ore bodies have been found in the deep part of Guojiagou area in the eastern part of the
Changba Ore Concentration Area (Wang XG et al., 2014; Zhang SX et al., 2019). In addition,
ten gold deposits were discovered in the area. They are small-sized in general and the typical
ones include medium-sized Sanyangba and Xiaogouli gold deposits. Most of these deposits are
hydrothermal ones controlled by structures (Feng JZ et al., 2003; Yu ZH et al., 2008). To date,
the accumulative measured resources of lead—zinc and gold are more than 17 million tonnes
and nearly 100 tonnes, respectively (Zhang SX et al., 2019; Lu J, 2016). Aside from surveys, a
lot of fundamental researches have been conducted previously for the area (Qi SJ et al., 1993;
Qi SJand Li Y, 1993; Ma GL et al., 1996; Zhang WD, 2001; Yao SZ et al., 2006; Wang YT
et al., 2013). However, previous understanding of metallogenesis in the area is limited by
previous traditional ideas, and modern metallogenic theories and new ideas of mineral
prospecting based on ore concentration areas are yet to be combined. Meanwhile, as the area
enters the prospecting stage of concealed deposits, it is necessary to follow the “prospecting
prediction theory of metallogenic geologic blocks in mineral exploration areas” (Ye TZ et al.,
2014, 2017) to investigate the metallogenic geologic blocks, metallogenic structural planes,

and features/indicators of metallogenesis in key exploration areas of the area. The purpose is to
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further understand and summarize metallogenic regularity of polymetallic minerals (e.g., Pb-
Zn and Au) and delineate prospecting targets.

The lead—zinc deposits and gold deposits in the Changba Ore Concentration Area mainly
occurred in Early Devonian and Late Triassic, respectively. Meanwhile, the gold deposits in
the area are apparently controlled by structures. Conventional prospecting approaches do not
work well in the area due to its high exploration level. In this study, tectonic-geochemical
techniques were employed for the prospecting of Shilipu (I48E013014) and Huangzhuguan
(I48E013015) Map-sheets based on the mineral-specific geological mapping. Meanwhile, the
zoning characteristic analysis method of primary geochemical halos of deposits was applied to
determine the denudation degree and ore-bearing depth of ore bodies. All these together with
research on ore-controlling structures were conducted to provide the basis for deep engineering
verification. Tectonic-geochemical research is an effective technology in the positioning,
prediction, and evaluation of concealed deposits controlled by structures and thus plays a
critical role in prospecting of the deep parts and peripheral areas of mines with resource crisis
(Qian JP, 1999; Han RS, 2005, 2013; Song MC et al., 2020). The tectonic-geochemical
research was initially built on the idea that “rocks undergoing deformation may suffer chemical
changes” (Sorby, 1863). Tu GZ (1984) argued that “tectonic-geochemistry is to explore the
inherent relations between structures and geochemistry” and is a science aiming to study the
relations of geological tectonism with the distribution, migration, dispersion, and enrichment of
chemical elements in the crust. Prospecting using tectonic-geochemistry can augment
information related to metallogenesis while attenuating some interference factors unrelated to
metallogenesis, and thus are practical, efficient, and economical (Han RS et al., 2001; Chen N,
2013).

The Shilipu and Huangzhuguan Map-sheets are located in the mountainous area of
Longnan, Gansu Province, with an elevation of 1500—2300 m and a relative elevation
difference of 500—800 m. Besides, they have medium terrain slicing, developed ravines, and
precipitous mountains, and are mostly covered by cliffs, canyons and V-shaped valleys. The
strata in the two map-sheets mainly include Devonian Xihanshui Group and sparsely
distributed intrusive rocks (Fig. 1), with complex geological structures and favorable
metallogenic geological conditions.

The 1 : 50 000 tectonic-geochemical survey in this study started in July 2016 and ended
in December 2018, covering an area of 667.85 km’ of the Shilipu and Huangzhuguan Map-
sheets, and as a result, the geochemical dataset was formed (Xia Y et al., 2020; Table 1).

2 Methods for Data Acquisition and Processing

2.1 Determination of Field Sampling Points

Based on the characteristics of the study area and the geochemical conditions of
landscapes in the study area, as well as previous geological and geochemical data, the tectonic-
geochemical survey points were deployed by taking 1 : 50 000 topographic maps of standard

map-sheets as the base map.
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Fig. 1 Geological structure outline map of the Shilipu and Huangzhuguan Map-sheets in
Changba Ore Concentration Area, Gansu Province

i

1—Late Silurian Wujiashan and Haijiushan formations; 2—Devonian Xihanshui Group; 3—Middle—Upper Devonian;
4—Triassic and Jurassic; 5—Cretaceous; 6—Neogene Gansu Group; 7—Ultramafic pluton; 8—Triassic gabbro;
9—Triassic pyroxene diorite; 10—Triassic granodiorite porphyrite; 11—Triassic monzonitic granite; 12—Triassic quartz
monzodiorite; 13—angular unconformity; 14—surging intrusive contact; 15—measured fault; 16—inferred fault;
17—syncline structure; 18—anticline structure; 19—denudational fault; 20—regional basin-controlled fault;
21—syngenetic fault; 22—ductile shear zone; 23—lithofacies transition boundary; 24—delineated integrated
anomalies through this study

The basic sampling units are set to 1 km’ each. Each basic sampling unit was evenly
divided into four cells (0.25 km’ each) and numbered as a, b, ¢, and d from left to right and
from top to bottom. Furthermore, behind each number, a serial number in Arabic was marked,
such as al, bl.

Tectonic-geochemical samples were taken from the following materials in the following
order: altered mineralized rocks (A) (or mineralized rocks (M)) > fillings in structures (C) >
rocks in tectonic fractured zones (F) > common rocks (G).

Each sampling point was numbered as “sample unit no. + cell no. + serial number +

sample type + serial number”.

2.2 Sampling Density

A total of 8694 samples were collected in this study, with a sampling density of 13.02
samples per km’. They were mainly taken from fillings in structures (C) and altered rocks (A).
Among them, 7436 samples were collected from altered mineralized rocks (A) (or mineralized
rocks (M)) + fillings in structures (C) + rocks in tectonic fractured zones, amounting for

85.53% of the total samples.

2.3 Sampling Method

In general, three to six sampling points were sampled in each cell with an area of 0.25 km’
by seeking outcrops as many as possible along Z- and S-shaped sampling routes. The tectonic
features, attitude of geologic blocks, and mineralization features.of each sampling point were

recorded. Samples weighing 50—-350 g were collected from each sampling point.
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name 1 : 50 000 Geochemical Dataset of the Shilipu and Huangzhuguan
Map-Sheets, Changba Ore Concentration Area, Gansu Province

Database (dataset) authors Xia Yun, The First Geological Mineral Exploration Institute of Gansu
Provincial Geology and Mineral Bureau
Jia Xiangxiang, The First Geological Mineral Exploration Institute of
Gansu Provincial Geology and Mineral Bureau
Bing Mingming, The First Geological Mineral Exploration Institute of
Gansu Provincial Geology and Mineral Bureau

Data acquisition time July 2016-December 2018
Geographical area The survey area lies in the southern foot of western Qinling area and is
a part of 1 : 50 000 Shilipu and Huangzhuguan Map-sheets, Gansu

Province, covering an area of 667.85 km’.
Coordinates: 105°15'00"—100°15'45"E; 33°50'00"—34°00"00"N

Data format * xls, *.mpj; *.wt, *.wl, *.wp

Data size 275 MB

Data service system URL http://dcc.cgs.gov.cn

Fund project The project titled Prospecting Prediction of Changba Ore

Concentration Area, Gansu Province (No.: DD2016005214), which is a
subproject of the geological survey project titled Prospecting
Predication of Nationwide Major Integrated Exploration Areas in
China (No.: DD20160052) initiated by the China Geological Survey

Language Chinese

Database (dataset) composition The Dataset consists of one data table in Excel format and an atlas in
MapGIS format. The former is composed of the primary analysis data
of 19 elements for 2911 samples, and the latter includes one sampling
point bitmap, 19 element geochemical maps, five element-association
anomaly maps, one integrated anomaly map, and one interference and
interpretation map

2.4 Sample Processing

All samples of equal amounts taken within one cell were combined into one analysis
sample, which was numbered as the cell no.

The remaining samples were long kept as independent duplicate samples.

The analysis samples were sent to the experimental and testing center of The First
Geological Mineral Exploration Institute of Gansu Provincial Geology and Mineral Bureau for
content analysis of 19 elements (i.e. Au, Ag, Cu, Pb, Zn, As, Sb, Bi, Hg, W, Sn, Mo, Cd, Cr,
Co, Ni, Mn, Ba, and B), while the duplicate samples were long kept in The First Geological

Mineral Exploration Institute of Gansu Provincial Geology and Mineral Bureau.

2.5 Data processing
2.5.1 Data Processing

Relevant data were processed using the software “Integrated Data Processing System for
Middle-large Scale Geochemical Surveys” (Geochem Studio 1.5) and MapGIS6.7.

For the primary dataset of the 19 elements in the survey area, loop-iteration was applied to

eliminate data lying outside 3S of the mean (X) in the normal distribution until no data can be
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eliminated. As a result, the background dataset was formed. The threshold (T) was calculated
using the mean of all the data (x) and the standard deviation (S) according to the formula
T=x+2S.
2.5.2 Data Griding

The data were grided using parameters from a weighted power-exponent model, with a
grid spacing set to 250 m x 250 m and a search radius set to 1250 m.
2.5.3 Map Preparation

(1) Element geochemical maps

On the basis of grided data, GeoChem Studio 1.5 was applied to generate geochemical
isolines and equivalence regions at the cumulative frequencies of 0.5%, 1.2%, 2%, 3%, 4.5%,
8%, 15%, 25%, 40%, 60%, 75%, 85%, 92%, 95.5%, 97%, 98%, 98.8%, 99.5%, and 100%. The
equivalence regions were presented with blue-green-yellow-red transitional colors from low to
high content grades (Fig. 2) according to the Specification of Geochemical Reconnaissance
Survey (1 : 50 000) (DZ/T0011-2015; also referred to as the Specification).

(2) Composite anomaly maps

The composite anomaly maps of the 19 elements were developed based on the
associations of elements with high/mid/low metallogenic temperature and the anomaly
distribution relations of the elements. Generally, 3—5 types of elements overlapping together
were determined to be a composite anomaly. Concentration zoning was marked for main
elements (Au and Zn), while anomaly scopes were delineated for other elements.

(3) Integrated anomaly maps

On the anomaly overlapping map of the 19 elements, the scope comprising the maximum
public area was determined to be the scope of an integrated anomaly based on the anomaly
distribution relation of the elements. Many types of elements overlapping together were
determined to be an integrated anomaly. A total of 24 integrated anomalies were determined.
They were denoted using a single circle, with the element association marked on circle edge.

(4) Inference and interpretation maps

With the suite-tectonic map as the base map, the concealed fault structures in the Area

were inferred from the geochemical maps of the elements such as As, Sb, Hg, and F.
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Fig. 2  Element geochemical map of Pb in the Shilipu and Huangzhuguan Map-sheets
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Meanwhile, the faults were divided mainly on the basis of concentration gradient zones along
with the suite-tectonic maps. The concealed plutons in the Area were inferred from
geochemical maps of elements such as Li, Be, U, Th, W, Sn and Mo as well as the suite-

tectonic maps.

3 Description of Data Samples

3.1 Data Characteristics

The data for element geochemical analysis in the Dataset are of two types: char and float
(Table 2). Nineteen elements were analyzed, namely Au, Ag, Cu, Pb, Zn, As, Sb, Bi, Hg, W,
Sn, Mo, Cd, Cr, Co, Ni, Mn, Ba, and B.

(1) Enrichment of elements

The enrichment of elements is shown in Table 3. According to comparison between the
geological background of the study area with crustal abundance (Li T, 1976), the elements with
Clarke of concentration (C) greater than 1 include Bi, Pb, As, B, W, Au, Sb, Ag, Cd, Mo, Sn,
and Zn, and they are enriched in the Area; those with C near 1 are Ba; those with C less than 1
include Hg, Mn, Cr, Co, Cu, and Ni, and they are depleted in the Area.

According to comparison between the geological background of the study area with the
content averages of Longnan area, Gansu Province, the elements in the Area with
concentration coefficient (Kk) greater than 1 include Au, Pb, Mo, Cd, Ag, W, Sb, Hg, and Zn;
those with Kk near 1 include Bi and As; those with Kk less than 1 include Mn, Ba, Cu, Sn, Ni,
Co, Cr, and B, and they are depleted in the Area.

An element with superposition strength coefficient D = 100 indicates that the element
suffered very strong epigenetic superposition and has great metallogenic potential. An element
with D = 10—100 means that the element suffered strong superposition and has a certain

metallogenic potential. The elements with superposition strength coefficientt D =100 in the

Table 2 Geochemical analytical data table of elements in the Shilipu and
Huangzhuguan Map-sheets

No.  Field name Data type Example No. Fieldname Datatype Example
1 Analysis lot no. char CSZX-2016-12171]12 Pb float 17.4
2 Lab. no. char S1 13 Zn float 45.6
3 Sample no. char 45al 14 Ba float 1047
4 As float 12.6 15 Co float 10.2
5 Sb float 1.1 16 Cr float 44.5
6 Hg float 23 17 Mn float 967
7 Au float 17.6 18 Ni float 19.7
8 w float 3.1 19 Ag float 167
9 Bi float 0.65 20 Sn float 1.5
10 Cd float 0.13 21 Mo float 2.9
11 Cu float 21.1 22 B float 42.6

Notes: the dimension is 10 ° for Au and Hg, and 107" for other elements.
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survey area include Pb, W, Au, Cd, Hg, Zn, and Bi, the D values of which are 7 794.18,
1 185.2, 1 057.4, 555.14, 171.57, 143.99, and 141.74, respectively. Therefore, elements with
most metallogenic potential in the study area include Pb, W, Au, Cd, Hg, Zn, and Bi.

(2) Partition of elements

Elements whose content has a high standard deviation and a high coefficient of variation
(Cv) include Pb, Ba, Zn, Au, and Hg, indicating their unevenly varying content. These
elements are unevenly distributed throughout the study area and are prone to get enriched to
form deposits in local favorable sections.

As shown in Table 3, the elements varying highly in content (Cv = 2) during this tectonic-
geochemical survey include Pb, W, Cd, Bi, Ba, Zn, Au, Ag, Hg, Cu, and Ni, indicating that
they are extremely unevenly distributed in strata and are very likely to form deposits; those
varying less highly in content (Cv = 1-2) include Cr, As, B, and Sn, indicating that they are
unevenly distributed in strata and are likely to form deposits. It is obvious that the more
unevenly the elements’ content is distributed, the more possibly the elements are enriched to
form deposits locally. Otherwise, the more evenly the elements’ content is distributed, the
more significantly they are controlled by diagenesis and the less possible they are enriched to
form deposits.

In summary, elements such as Pb, Zn, Au, W, and Bi vary highly in content and
discreteness, experienced intensive epigenetic superposition, and thus are likely to form
deposits. This is generally consistent with the known mineral distribution in the area.

(3) Analysis of metallogenic elements

The concentration coefficient (Kk) of an element in an area reflects the enrichment degree
of the element’s content across the area. The higher the Kk, the higher the element’s content
and the more favourable for the element’s enrichment and mineralization. The Cv of an
element reflects the relative variation of the element’s content across the area. The higher the
Cv, the more obvious the variation of the element’s content, the more prone for the element to
be enriched locally to form mineral deposits.

For the ease of comparison, the parameter “geochemical metallogenic favorability degree
of an element” (also referred to as the metallogenic favorability degree) was used to represent
the metallogenic probability of an element. The metallogenic favorability degree (Z) of an
element is directly proportional to the concentration coefficient and the coefficient of variation
of the element, and the formula is as follows.

Z=Kk x Cv

The metallogenic favorability degrees of the 19 elements in the study area were calculated
using this formula and are orderly arranged as shown in Table 4. The Pb element shows the
maximum value of metallogenic favorability degree, while the Co element shows the
minimum. It can be seen that favorable metallogenic elements in the study area include Pb, Zn
(Cd), Au, Ag,and W.

(4) Features of element associations

R-type factor analysis was conducted on the analytical values of the 19 elements in the
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Table 4 Metallogenic favorability degree (Z) of elements in the survey area

Element Pb Au Cd W Ag Zn Bi Hg Ba Sb
VA 249.93 88.83 6479 6189 22,01 193 1473 1092 10.16 7.1
Element Mo Cu Ni As Cr B Sn Mn Co -
VA 4.57 4.03 2.34 1.57 1.1 093 0.87 0.85 0.59 -

tectonic-geochemical survey. The orthogonally rotated factor loading matrix was adopted to
identify element associations since it can reflect more rational and interpretable element
associations than initial factor loading matrix. As a result, six factors were determined.

Factor F1: composed of the elements Ba, Pb, Hg, Zn, and Cd. It is related with exhalative
sedimentary lead—zinc deposits, indicating mineralization of Pb and Zn is closely related to Ba,
Hg, and Cd.

Factor F2: composed of the elements As, Sb, Ag, and Au. It is related to the hydrothermal
activities after a magmatic period, indicating the mineralization of Au is closely related to As,
Sb, and Ag.

Factor F3: composed of the elements Co, Cr, and Ni. It is related to the high-temperature
hydrothermal activities, with anomalies generally being caused by magmatic activities.

Factor F4: Ag; Factor F5: B; Factor F6: Cd.

The factor analysis indicated the presence of the superposition of multiple metallogenic
stages in the area, while the factors F4, F5, and F6 are mainly composed of a single factor.
Therefore, it can be finally determined that the first three factors represent three types of

element associations in the area.

3.2 Geochemical Characteristics of Elements

Statistics were made for the characteristic values of parameters of the elements in the
study area and its geological subareas, aiming to reflect the distribution characteristics of
elements and the geochemical processes related to geological metallogenesis in different
geological units (Table 5).

As observed from Table 5, there are only a small number (N=6) of samples taken from the
geological unit Yanjiahe granodiorite porphyry (youT), not statistically significant. The
geochemical characteristics of the remaining 11 geological units are as follows:

(1) Upper Silurian Wujiashan Formation (S;w): rich in Au (K=10.44), Cr, and Ni; the
elements varying greatly in content include Au (Cv=5.07), Cr, and Ni; the elements with strong
epigenetic superposition include Au (D=965.18) and Ni. These indicate that Au is prone to get
enriched to form deposits in this stratum.

(2) Upper Silurian Haijiushan Formation (S;/4): rich in Ag, Cd, Cu, and W; the elements
varying greatly in content include W, Cu, Ni, Cr, Cd, As, Mn, and Zn; the elements with strong
epigenetic superposition only include W. These indicate that W is prone to get enriched to
form deposits in this stratum.

(3) Lower Silurian Anjiacha Formation (D,a): rich in Au (K=24.14), Cd, Zn (K=8.65),
Hg, W, Ag, Pb (K=3.44), Ba, Bi, and Sb; the elements varying greatly in content include W,
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1 : 50 000 Geochemical Dataset of Shilipu and Huangzhuguan Map-

sheets, Changba Ore Concentration Area, Gansu Province
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Ba, Cd, Bi, Zn (Cv=7.70), Au (Cv=7.48), Pb (Cv=5.15), Ag, Hg, Ni, Sb, Cr, and As; elements
with strong epigenetic superposition include Au (D=9 652.00), Cd, Zn (D=1248.00), W, Hg,
Ba, Bi, and Pb (D=1419.70). These indicate that Au, Pb, and Zn are prone to get enriched to
form deposits in this stratum.

(4) Middle Devonian Huangjiagou Formation (D,/): rich in Pb (K=31.36), Au (K=6.38),
Zn (K=4.12), Hg, Cd, Ag, As, and Sb; the elements varying greatly in content include Pb
(Cv=21.76), Zn (Cv=11.14), Ba, W, Cd, Ag, Au (Cv=7.47), Bi, Hg, Cu, and Sb; the elements
with strong epigenetic superposition include Pb (D=35995.00), Au (D=391.25), Cd, Zn
(D=204.89), Hg, and Ag. These indicate that Au, Pb, and Zn are prone to get enriched to form
deposits in this stratum.

(5) Middle-Upper Devonian Honglingshan Formation (D,_3A4/): rich in Pb, Hg, Au, Zn and
Ag; the elements varying greatly in content include Zn, Pb, Cu, Cd, Au, Hg, Ag, Sn, and Ba;
the elements with strong epigenetic superposition include Pb and B. These indicate that Pb, Au,
and Ag are prone to get enriched to form deposits in this stratum.

(6) Upper Devonian Shuanglanggou Formation (Dj3s/): rich in Au, Pb, W, Bi, Ag, and Hg;
the elements varying greatly in content include W, Pb, Bi, Ba, Au, Ag, Zn, Hg, Cd, Cu, and Sb;
the elements with strong epigenetic superposition include Pb, W, Au, Bi, Hg, and Ag. These
indicate that the elements such as Pb, W, and Au are prone to get enriched to form deposits in
this stratum.

(7) Triassic Longwuhe Formation (T/): rich in Hg, Cd, and Zn; the elements varying
greatly in content include Cd, Zn, Hg, and Pb; the elements with strong epigenetic
superposition include Cd and Zn. These indicate that elements such as Zn and Cd are prone to
get enriched to form deposits in this stratum.

(8) Lower Cretaceous Jishan Formation (Kyjs): rich in As, Au, Hg, and W; the elements
with strong differentiation only include W. These indicate that the elements such as W are
prone to get enriched to form deposits in this stratum.

(9) Changba biotite monzonitic granite (xyT): rich in W, Bi, Ba, and Mo; the elements
varying greatly in content include W and Bi; the elements with strong epigenetic superposition
only include W. These indicate that the elements such as W are prone to get enriched to form
deposits in the pluton.

(10) Huangzhuguan quartz monzonitic granite (70dT): rich in Au, Ba, Bi, W, Sb and B;
the elements varying greatly in content include Bi, Au, Sb, and B; the elements with strong
epigenetic superposition include Bi and Au. These indicate that the elements such as Bi, Au,
and Sb are prone to get enriched to form deposits in this pluton. Main metallogenic elements in
the pluton include the elements with high, middle, and low metallogenic temperatures,
indicating that all elements are enriched to a different extent, especially Au, Sb, and Bi. It can
be inferred that metallogenesis may have occurred in various magmatic intrusion periods.
Therefore, the prospecting of Au, Sb, and Bi minerals should be mainly conducted near the
internal and external contact zones of the pluton.

(11) Waquanshan fine-grained pyroxene diorite (¢dT): rich in Cr, Ni, Au, Ba, and Co; the
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elements varying greatly in content include Au and B. These indicate that the elements such as

Au are prone to get enriched to form deposits in this pluton.

4 Quality Control and Assessment of Data

4.1 Quality of Primary Data

The 19 elements were tested and analyzed by the experimental and testing center of The
First Geological Mineral Exploration Institute of Gansu Provincial Geology and Mineral
Bureau. The analytical methods primarily included ICP-MS and secondarily included AFS and
ES. For each element, the analytical method employed and its detection limit, the detection
limit as required in the Specification, and reported rate are shown in Table 6.

During the sample analysis in this study, all elements were monitored using the national
primary reference materials of China, which were added for 68 sample-times. A total of 1224
items were tested and all of them were approved to be qualified, and thus the qualified rate was
up to 100%. The RE values of the gold reference materials used were —35.24% <RE <
52.27%, meeting the requirements in the Specification.

Internal inspection and quality control of samples: 5% of total samples were randomly
taken for repetitive cryptoanalysis. The deviation of basic analytical values relative to
repetitive cryptoanalytical values was calculated. A total of 82 repetitive encrypted samples

were added for internal inspection of 1476 items. The qualified rate of these items was > 95%.

Table 6 Detection limits of analytical methods and reported rates of the elements

Element Analytical method Actual detection limit/ 10°  Required detection limit/10 °  Rated rate/%

As AFS 0.2 1.0 99.57
Sb AFS 0.05 0.2 100
Hg CVAFS 0.0003 0.0005 100
Au ICP-MS 0.0001 0.0003 99.94
W ICP-MS 0.2 0.5 99.39
Bi ICP-MS 0.05 0.1 100
Cd ICP-MS 0.05 0.1 96.59
Cu XRF 0.9 1.5 100
Pb XRF 2.0 5.0 99.94
Zn XRF 1.0 15 100
Ba XRF 18 50 98.72
Co XRF 0.8 1.0 100
Cr XRF 2.5 15 99.82
Mn XRF 10 30 100
Ni XRF 1.0 3.0 100
Ag ES 0.02 0.03 100
Sn ES 0.6 1 95.01
Mo ES 0.2 0.5 100
B ES 1 5 100
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After the initial inspection, 3%—5% of anomalous samples were taken and delivered to the
lab for analysis in an encrypted form. Their relative deviation was calculated, and the qualified
rate of these items was > 95%.

To ensure the analytical quality, 100 samples were treated as a lot, into which encrypted
national reference materials were added and analyzed together with samples. ALgC and AJ
were calculated to assess the analytical derivation among various lots and the accuracy and
precision of a lot. Meanwhile, daily quality monitoring figures were plotted, aiming to control
the analytical quality.

Taken together, the above-mentioned data analysis ensured the authenticity and credibility
of the analytical results provided by the experimental and testing center of The First Geological
Mineral Exploration Institute of Gansu Provincial Geology and Mineral Bureau. Meanwhile,
the analytical quality fully satisfied the requirements in the Specification of Geochemical
Reconnaissance Survey (1 : 50 000) (DZ/T0011- 2015).

4.2 Quality of Dataset Building

The Dataset is a part of the Prospecting Prediction Result Database of Changba Ore
Concentration Area, Gansu Province. It was built based on geochemical survey data models
using the software GeoMapBM V2.5 which was initiated by the Technical Guidance Center for
Mineral Resources of Ministry of Natural Resources and developed by the Institute of
Mathematical Geosciences and Remote Sensing Geology, China University of Geosciences
(Wuhan) in 2018. Its attributes were completed in accordance with the Rules on Structures and
Completion of Basic Data Tables for Prospecting Prediction Data Models of Mineral
Concentrated Areaso. Therefore, it enjoys integrated data, consistent logics, accurate spacious
positioning, correct attribute data, and complete mapping instructions and metadata files. The
Prospecting Prediction Result Database of Changba Ore Concentration Area, Gansu Province
was reviewed by the experts from the Development and Research Center of China Geological
Survey. As a result, it scored 90 points overall and its data quality was rated excellent. Related

data have been gathered submitted.

5 Delineation and Characteristics of Anomalies

5.1 Delineation of Geochemical Anomalies

Five types of geochemical composite anomalies were determined in the study area
according to the characteristics of element associations, namely Cu-Pb-Zn-Ag-Cd composite
anomalies, Au-As-Sb-Hg composite anomalies, Ba-Mn-B composite anomalies, W-Sn-Bi-Mo
composite anomalies, and Co-Cr-Ni composite anomalies.

The anomalies of the 19 elements were screened according to their associations, area,
strength and geological environmental factors, and the ones that overlapped and were obvious
related to each other in terms of geological environment, genesis, and space were delineated as
final anomalies. Meanwhile, the anomalies with poor associations and poor metallogenic

geological conditions were empirically rejected. For some single-element anomalies that were
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widely distributed, they were artificially divided at the locations where they were weakly
connected by comprehensively taking into account the geological conditions and the
boundaries of element associations. In this way, integrated anomalies were determined.

A total of 24 integrated anomalies were delineated across the study area (Fig. 1).

5.2 General Characteristics of the Anomalies

The spacious distribution of the element anomalies in the study area is closely related to
the regional tectonic lines overall, and is roughly in line with the plutons locally.

(1) Changba—Huangzhuguan—Shaijingxiang area in the north of the Wujiashan anticline:
the elements Ag, Au, B, Bi, Cd, Cu, Mn, Mo, Pb, and Zn spread over this area. They are
distributed in NW—SE trending and largely in the shape of a long band, consistent with the
regional structural line, possibly reflecting a set of element associations related to exhalative
sedimentary plumbum-zinc deposits.

(2) Guandian—Anjiacha area in the axial part of the Wujiashan anticline: the elements Ag,
Au, B, Ba, Cd, Cu, Mo, and Zn spread over in this area. They are distributed in NWW trending
and largely in the shape of a long band, basically in line with the regional structural line,
possibly reflecting a set of element associations related to postmagmatic hydrothermal gold
deposits.

(3) Bijiashan—Qingyangxia area in the south of the Wujiashan anticline: the elements Ag,
As, Au, B, Cd, Cu, Hg, Mn, Pb, Sb, and Zn spread over this area. They are distributed in EW
trending and largely in the shape of a long belt, largely in line with the regional structural line,
possibly reflecting a set of element associations related to exhalative sedimentary lead—zinc
deposits and postmagmatic hydrothermal gold deposits.

(4) Outer contact zone of Huangzhuguan pluton: the elements As, Au, B, Ba, Bi, Co, Cr,
Cu, Mo, Ni, Pb, Sn, W, and Z spread over this area. They reflect a set of element associations
related to high-, medium- and low-temperature hydrothermal solution. They are distributed
surrounding the Huangzhuguan pluton in the shape of an arc.

(5) Outer contact zone of Caoguan pluton: the elements Ag, As, Au, B, Ba, Bi, Co, Cr,
Cu, Mo, Ni, Pb, Sb, Sn, W, and Z spread over this area. They reflect a set of element
associations related to high-, medium- and low-temperature hydrothermal solution. They are

generally distributed along the contact zone of the pluton in the shape of an arc.

6 Conclusions

In this study, a 1 : 50 000 tectonic-geochemical survey was carried out in the Shilipu and
Huangzhuguan Map-sheets, Gansu Province, obtaining firsthand geochemical survey data.
Based on this, a 1 : 50 000 geochemical dataset of the two map-sheets was built. It will
maximally satisfy the demand of researchers for tectonic-geochemical survey data of the two
map-sheets and makes information resource sharing available. During the building of the
dataset, 344 single-element geochemical anomalies and 24 integrated anomalies were newly
discovered, including 14 class-A and 9 class-B integrated anomalies. Furthermore, one Au and

two Pb-Zn prospecting target areas were delineated by taking into account the information on
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geology, minerals, geophysics, geochemistry and remote sensing. This has further expanded
the prospecting potential of Au, Pb and Zn in the study area and provided resource information
for mining companies in the study area and its surrounding areas.

Acknowledgments: The authors hereby extend sincere gratitude to relevant leaders,
experts, and staff from the Development and Research Center of China Geological Survey and
the First Geological Mineral Exploration Institute of Gansu Provincial Geology and Mineral
Bureau for their great support and assistance provided during the project implementation.
Thanks also go to the reviewers for their professional guidance and comments.

Notes:

@ 7uwo Qunchao, Pang Zhenshan, Xue Jianling, Wang Xinging, et al. 2018. Rules on Structures and
Completion of Basic Data Tables for Prospecting Prediction Data Models of Mineral Concentrated

Areas[R]. Mineral Exploration Technical Guidance Center of Ministry of Natural Resources, 1-610.

References

Chen Nan. 2013. Geochemical characteristics and ore prediction of the Pb—Zn polymeallic district in
Damahe of Lancang County, Yunnan[D]. Kunming University of Science and Technology, 1-72 (in
Chinese with English abstract).

Dai Wentian. 1987. Geology and genesis of the Pb—Zn deposit in Bijiashan, S. Gansu[J]. Journal of
Chang’an University (Earth Science edition), 9(2): 47—54 (in Chinese with English abstract).

Feng Jianzhong, Wang Dongbo, Wang Xueming, Shao Shicai, Lin Guofang, Shi Jianjun. 2003. Geology
and metallogenesis of Liba large-size gold deposit in Lixian, Gansu Province[J]. Mineral Deposits,
22(3): 257263, 225 (in Chinese with English abstract).

Han Runsheng. 2005. Orefield/deposit tectono-geochemical method for the localization and prognosis of
concealed orebodies[J]. Geological Bulletin of China, 24(10-11): 978—984 (in Chinese with English
abstract).

Han Runsheng. 2013. Main study progress for ten years of tectonic geochemistry[J]. Bulletin of
Mineralogy and Geochemistry, 32(2): 198—203 (in Chinese with English abstract).

Han Runsheng, Chen Jin, Li Yuan, Ma Deyun, Gao Derong, Zhao Deshun. 2001. Tectono-geochemical
features and orientation prognosis of concealed ores of Qilinchang lead-zinc deposit in Huize,
Yunnan[J]. Acta Mineralogica Sinica, (4): 667—673 (in Chinese with English abstract).

Li Shi. 1989. Genesis of the West Qinling Pb—Zn deposits[J]. Northwestern Geology, 22(3): 22—-30 (in
Chinese).

Li Tong. 1976. Chemical element abundances in the earth and it’s major shells[J]. Geochimica, (3):
167—-174 (in Chinese with English abstract).

Li Tongguo, Jin Zhipeng. 2009. Geochemical characteristics and ore-prospecting prognosis of the west
Qinling area in Gansu province[J]. Geophysical and Geochemical Exploration, 33(2): 123—127 (in
Chinese with English abstract).

Lu Jie. 2016. Study on-characteristics and ore-host regularity of gold mineral in the western Qinling

region, Gansu Province[D]. China University of Geosciences (Beijing): 1-96(in Chinese with English

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 193



1 : 50 000 Geochemical Dataset of Shilipu and Huangzhuguan Map-sheets,
Changba Ore Concentration Area, Gansu Province

GEOLOGY IN CHINA
abstract).
Ma Guoliang, Qi Sijing, Li Ying, Xue Chunji. 1996. A study of the exhalative origin of the Changba
Pb—Zn deposit, Gansu Province[J]. Contributions to Geology and Mineral Resources Research, (3):

36—44 (in Chinese with English abstract).

Pan Guitang, Xiao Qinhui, Lu Songnian, Deng Jinfu, Feng Yimin, Zhang Kexin, Zhang Zhiyong, Wang
Fangguo, Xing Guangfu, Hao Guojie, Feng Yanfang. 2009. Subdivision of Tectonic units in China[J].
Geology in China, 36(1): 1-28 (in Chinese with English abstract).

Qi Sijing, Li Ying, Zeng Zhangren, Liang Wenyi, Wei Heming, Ning Xichun. 1993. SEDEX-type
lead—zinc (copper) deposits in Qinling mountains[M]. Beijing: Geological Publishing House, 1-167(in
Chinese).

Qi Sijing, Li Ying. 1993. Lead—Zinc metallogenic belt of Devonian System in Qinling Mountains[M].
Beijing: Geological Publishing House, 1-178(in Chinese).

Qian Jianping. 1999. Tectono-geochemistry—a brief discussion[J]. Geological-Geochemistry, 27(3):
94-101 (in Chinese with English abstract).

Song Mingchun, Song Yingxin, Li Jie, Cao Chunguo, Ding Zhengjiang, Liu Xiao, Zhou Mingling, Li
Shiyong. 2020. Stepwiseprospecting method for deep—seated deposit: Focus on deep prospecting of
ore concentration area of gold in Shandong Peninsula, China[J/OL]. Geology in China: 1-14 (in
Chinese with English abstract).

Sorby H C. 1863. On the direct correlation of mechanical and chemical forces[J]. London Proceedings of
Royal Society, 12: 538—550.

Sun Kuangsheng, Peng Deqi. 2004. Lead-zinc metallogenic types and ore-control factor in Gansu
Province[J]. Acta Geologica Gansu, 13(1): 1-9 (in Chinese with English abstract).

Tu Guangzhi. 1984. Tectonics and geochemistry[J]. Geotectonica et Metallogenia, 8(1): 1-5 (in Chinese
with English abstract).

Wang Jintao. 2019. Geological characteristics, discussion the genesis and metallogenic model of the
Changba Pb—Zn deposit in Gansu[J]. World Nonferrous Metals, 517(1): 108—110 (in Chinese with
English abstract).

Wang Xiaoguo, Yang Wuping, Xie Jianjun, Bian Xianghui, Xi Zhenzhu, Long Xia. 2014. Discovery of
the large concealed Pb—Zn deposit in the Guojiagou ore district and its geological significance[J].
Geology and Exploration, 50(5): 932—937 (in Chinese with English abstract).

Wang Yitian, Wang Ruiting, Hu Qiaoqing, Liu Shengyou, Wei Rui, Li Jianhua, Yuan Qunhu, Liu Xilu,
Dai Junzhi, Wen Shenwen, Wang Shuangyan. 2013. Comparison of the Pb—Zn metallogeny between
Fengtai and Xicheng ore cluster in the West Qinling[J]. Acta Mineralogica Sinica, 33(S2): 52—54 (in
Chinese).

Xia Yun, Jia Xiangxiang, Bing Mingming. 2020. 1 : 50 000 geochemical dataset of the Shilipu and
Huangzhuguan Map-sheets, Changba Ore Concentration Area, Gansu Province[DB/OL]. Geoscientific
Data & Discovery Publishing System. (2020-12-30). DOI: 10.35080/data.C.2020.P30.

Yang Songnian, Miao Yuanxing. 1986. Geological characteristics of the Changba—Lijiagou lead-zinc

deposit[J]. Mineral deposits, 9(2): 14—23 (in Chinese with English abstract).

194 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2)


http://dx.doi.org/10.35080/data.C.2020.P30
http://dx.doi.org/10.35080/data.C.2020.P30

1 : 50 000 Geochemical Dataset of Shilipu and Huangzhuguan Map-
sheets, Changba Ore Concentration Area, Gansu Province

GEOSCIENTIFIC DATA & DISCOVERY(7)

Yao Shuzhen, Zhou Zonggui, Lu Xinbiao, Chen Shouyu, Ding Zhenju, Wang Ping. 2006. Mineralization
charactertics and prospecting potential in the Qinling metallogenic belt[J]. Northwestern Geology,
39(2): 156—177 (in Chinese with English abstract).

Ye Tianzhu, Lyu Zhicheng, Pang Zhenshan, Zhang Dehui, Liu Shiyi, Wang Quanming, Liu Jiajun, Cheng
Zhizhong, Li Chaoling, Xiao Keyan, Zhen Shimin, Du Zezhong, Chen Zhengle. 2014. Theories and
methods of prospecting prediction in prospecting areas (general)[M]. Beijing: Geological Publishing
House, 1-703 (in Chinese).

Ye Tianzhu, Wei Changshan, Wang Yuwang, Zhu Xinyou, Pang Zhenshan, Yao Shuzhen, Qin Kezhang,
Han Runsheng, Ye Huishou, Sun Jinggui, Cai Yuqi, Zhen Shimin, Xue Jianling, Fan Hongrui, Ni Pei,
Zeng Qingdong, Jiang Shaoyong, Du Yangsong, Li Shengrong, Hao Libo, Zhang Jun, Chen Zhengle,
Geng Lin, Pan Jiayong, Cai Jinhui, Huang Zhilong, Li Houmin, Sun Fengyue, Chen Yanjing, Chen
Zhenghui, Du Zezhong, Tao Wen, Xiao Changhao, Zhang Zhihui, Jia Ruya, Chen Hui, Yao Lei. 2017.
Theories and methods of prospecting prediction in prospecting areas (monographs)[M]. Beijing:
Geological Publishing House, 1-594(in Chinese).

Yu Zhonghui, Zhu Xinyou, Tong Suiyou, Song Jianye, Wang Dongbo, Wei Zhiguo. 2008. Study on
characteristics of S, Pb isotopes of the Pb—Zn deposits, Au deposits in Xicheng area and their
metallogenic relationship[J]. Minerals Resources and Geology, 127(3): 196—203 (in Chinese with
English abstract).

Zhang Changqing, Rui Zongyao, Chen Yuchuan, Wang Denghong, Chen Zhenghui, Lou Debo. 2013. The
main successive strategic bases of resources for Pb—Zn deposits in China[J]. Geology in China, 40(1):
248-272 (in Chinese with English abstract).

Zhang Shixin, Hu Qiaoqing, Wang Yitian, Wei Ran, Ke Changhui. 2019. Characteristics of ore geology
and ore-controlling factors of giant Guojiagou Pb—Zn deposit in Xicheng ore concentration area,
western Qinling[J]. Mineral Deposits, 38(5): 1129—-1146 (in Chinese with English abstract).

Zhang Wangding. 2001. Gold deposits and lead—zinc deposits metallogenic series and regularity of its
time—space distribution of Xihe—Chengxian area, Gansu[D]. Northwest University, 1-73(in Chinese
with English abstract).

Zhang Xinhu, Liu Jianhong, Liang Minghong, Tian Liping, Li Tongguo, Zhao Yanqing. 2013. Regional
mineralization and prospecting in Gansu Province[M]. Beijing: Geological Publishing House,
1-634(in Chinese).

Zhu Xinyou, Wang Dongbo, Wei Zhiguo, Wang Ruiting, Qiu Xiaoping. 2006. Metallogenic
characteristics and relationships of ore deposits in the north and south lead-zinc zones in the Xicheng

area, Gansu[J]. Geology in China, 33(6): 1361—1370 (in Chinese with English abstract).

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 195



