Y HEI: 2020-04-15
HEIHH: 2020-05-19

EETWH: A 1:50000=
ERIENE S = i XI5 R 71
&= (HE%S: DD201600
43-03) Firp & —BEE LI ALE
XitRH =AE (HEHS:
DD20160043 ) BE& ¥ E,

%47 % 17| (1) MERFEHIRELE

2020 ﬂ': 6 H GEOSCIENTIFIC DATA & DISCOVERY

doi: 10.12029/g¢2020Z117

WG AKX B, B, VLW, AB. 2020, FTH A4 K 1250 000 37 B 4038 & [1].F B H T,
47(S1):189-200.

AR AR FE ) Rm; Ry L T KD 1 50 000 3 B 4045 & (V). 7T 4 R #H4
FRFPT; 7T 8 W AE IR [ G 1, 2016, 2 B3R FHHE [ 454844 1, 2020-06-30.10.35080/data.A.2020.P17;
http://dce.cgs.gov.cn/cn//geologicalData/details/doi/10.35080/data.A.2020.P17

SAETE /NJKEE 1 : 50 000 b & B £ R E

B BXAY Ram’ Aw’
(1. 7T & B W RALFHER BT, 7T /M 4500005 2. 7T d 3 miA &R, T é #8000
450001; 3. A& HEEBA F oA IR E FRANEE LT, Fd #M 450001)

T "Td 4 K4 (I49E016015)1 : 50 000 ¥R B R R ME . Zor R EA
FRAERE, BRMFRABEAR, @R R RMIE R TR . AR B R
B MapGIS #X,, 6LIE 9NN EE I 6 B R EFH, KEZTAH3IIMB, LP o
FIRATEIE 70 A~ ALF AN KKIE 5T A, 46 U-Pb M F4095 73 AN, 48 dikie
FOMEIE14TA, BRRAZLTREN LRk, TERBHE-FZHAEF
FFIRI TR B AE E XL A ey kA, BEAAARGA TN, Skt ARG,
ABERESTHA-FMET | R-ARGEMERE BT R RET M fe Z IR B IR
NG WAL RIS &M, AT RA-ARGEHEREETHRTEE AKX,
FYT RIS EROMRAR I A AR ET, R T &R 5 EE B w8 5 A B,
BB R, BT T RIS B BT ARE LG IR RARE, BkER
RA(TEARRE) BE. Ao BERFHERERET 09 Km0 T 3H 3, RK
2018 S A E R RAEE L FREAR “RAEERL”,

KEIF: KA, WA 1:50000; JvoKbE; sLEREEW; WRAEEIE; Th
BIHERAR 55 R ML : http://dcc.cgs.gov.cn

1 8l8

ZE A L 2 R R R s L7 Y B GR A, R 2 R AT (RSN
B ) RS (At hnE R % ). T o hnE S R [ rh 2 e bk 3 4
Bk ZH Al ( Bader T et al., 2020; Meng QR et al., 2000; 5K [FE 545, 2001; 5KF5%, 2019 ), H:
b 2208 1 L Je R E T Rl 2 58 MR Ty Z 0E] (5] 1), J2Zisidk hal
AILAR . ARG S S EN AT (TR R4S, 1995), FRAIE I AR IR IS AR £
TR 2 H— 8 2 0 R IR R ZE BRI P 98 € ( Wang H et al., 2011; Zhu XY et al.,
2011; HIREETSE, 1994; XI| L4, 1996, 2013; 45225, 2002; TR ELHTAE, 2011; T4, 2013;

B—AEERN: BEH, B, 1982 FA&, Hit, HHRIAENT, AFFH ZiAET4E; E-mail: 94682426(@qq.com.
BIRAEH R Bk, 5, 198354, AME, SR, TEARFRBIAMMFEHL; E-mail: zhaiwenjian@163.com,
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v R 1l T KNG 1 50 0003 B £k 45 &

GEOLOGY IN CHINA

B, 20192 ), W T LRI R IR TR A2 T ~ 500 Ma (490 ~ 500 Ma) f) |
R TR IR % ~ 450 Ma (450 ~ 470 Ma ) 11 ~ 420 Ma (400 ~ 420 Ma) 2 RAAFH—7 |
SRR AR AR (X R4, 2013; BRPHAAE, 2019), X JLZRI4 Rt 2k R rs ik |
SRR THTRIAA, '

1 ! .
19" 111 112* (E) N

S0km

[ |mgmme
sweee  Elxve Elesseesclleses O
[=wone  [swre [ Jesexnks[\]|sE-gesss
| GEC LT B g S I O] s
1

1og” 110° 111
i L 1

K o
. R

B 1 JdtHFHEGHEERBREE (8 Wang Hetal,, 2011 188 ) ;
W%ﬁmm@ﬁﬁaﬁ?%ﬁwﬁm%ﬁﬁ,%%ﬁﬁﬂ%&%ﬂ%ﬁﬂ%ﬁz§

) CED 1) DX i 88 A el BRI A B (1 I 2 45, 20025 8 AR
2019b), H—Fiocty BT BE (AR Z00F, 2018), Fion i -l AR A gl (Xl
AR, 2015; R, 2019), AR ZRREERE (B2 2012), BOEE AT RRR |
KAERI# (Wang Y etal,, 20195 JJHE, 1999; XU HESE, 2013; FIEFES, 2015) FIS 2K |
BB ARIER A (EH55, 2009; 01 305, 20192), KA (5 EATEE, 2004; 20T
:rRMMJm%)%OE$,ﬁﬁﬁ%%ﬁﬁ%ﬁ%%ﬁ%%ﬁ,@%ﬁﬁﬁTﬁmi
%mﬂﬁﬁﬁw2%&%@@@%&%%@%%m¢mou%%ﬁ(ﬂa%ﬁm&ﬁ?§
45, 2018), HBINE (XIRAE, 2013; B CHAE, 2019a), BB CIREEEAE, 2011) %% |
AR B R g HE e A SR Tty A A AR 5 AR SRR AR A XA RV, SO
Aot FRHZ A TT 2 [ B p T2 0 R IR A e . i i T U AL AR i
W%ﬁ$m@@@zmaﬁﬂﬁﬁﬁiﬁﬁ?mﬂﬁykmiﬁ,w@ﬁuﬁﬁ§
T8RS RIFERE T TAE, Jef558 1 1 200 000 281 KB4 . 1 : 50 000 Pk
JEERKBRIEN . 1+ 50 000 /NI FIEL BT X B3RS | PE— - LMK 1 ¢ 50 000 F X 3 |
45, 11250 000 4 % ELI XA . BRPTRIHLIX 1 200 000 < 5k 7 ) A B B A 26 T |
W,Ekﬂ%%iﬁﬂ%\%E%%Eﬁ\ﬂﬁﬁw%ﬁﬁmﬁemﬁgm%,ﬁmm§
@mﬁ@%%ﬂ%ﬁT%mﬁﬁ%ﬁﬂoﬁ@%ﬁziﬁﬁmmﬁmﬂﬁwtﬁﬁﬁ%§
JEASBUA AT T KBNS TAE, JFES T —SeE 2R ( Zhang YQ et al., 2019; X [L 4%,
mmm%%ﬁm&@i@%Jm%x@ﬁ%ﬁﬁﬂﬁﬁ%%%ﬁ%ﬁ%ﬁﬁ%ﬁ%i
DEFEA R o AU T AR (X 4 b R 08 #5 B AR 225K (1250 000)) (DD2019-01), !
ﬁ@@ﬂﬂﬁ%&%%ﬁﬁ?%A%mﬁﬂﬁﬁﬂ%,#@ijﬁEﬁﬁﬁ(%u§
O, 2020 ), A IR DX P f5 Ay 4 THI ) S Al . 5 ;

2 HEREMAETE

21 HiEES ]
TR/ 12 50 000 BT RL (DX BT AH AR ZEK (12 50000 )) (DD2019-
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FT A S AKHE] 50 000K B 2045 MBEMFHRETE

1 HIRE (&) THEEE
! %H ik
ORI ($E) &K TTREA/IVKIRT < 50 0004 T KIS
DORORPE () MR UORVES. BRETH, TR HTRRERRI T
! Kl SRLTH, TR TR A B
AR X M, TR H R A

. AR ROCHE, TR A T A B

v OB Y 2016—20194F

i Hb PR X I, ZLRRE: RZ 111°30" ~ 111°45", b4 33°20 ~ 33°30

S MapGIS

e 31.9 MB

COBORIRSS RGEMEE  http:/dec.cgs.gov.cen

e IR 50 000 FRIFIRESE = i X SR R = I A5 H (455 . DD2016
' 0043-03 ) A A—REH L AR X M B0 7= I A5 (4 5. DD20160043) H%
! A

L i

COBCUREE (SE) R TTEIA /KR 1 50 00045 IS FEALAE T ¢ 50 000 5 A, M
; BRI . A8A . Kils . A HBUR. A . Frikim
. o, s HUTUR LR . Pk R RS AR . AMESL. MR
REURMA . B, . KES, BmaEEZER . HRE . ZAS
AN TRAYEA RS A AR SRR B R A A A A
L R R E DD, EAR

L 01) KIEATR, fEFAME . SR AT AT ORI I I T SR
LR LR P LA SRR RORE T VR L R M R U A T R
AL R R U B TE SR B 23, KRS T P35 ) AT RIS
L SRS (6 2). RGP P G4 R R T M SR . o B AT O AR
; WERIECE R 256 (DGSS ) & MapGIS 53 FE LA A TR AL T

22 HERE

L 221 HoERAENES

L BT R PR SRR IR OB 11 50 000 BT ALHIE I, B
SRR i — o PSR, 1980 4R DY 22 AR bR R HER S 4L, SRR AL 1985 & i
DO AT NV AR M A A X B R R B85 3 T
| PRB LR, PN A BCR | BA S B A A R AR | R
L ACHLERCR R | G R R B R ISR B R R, PR B
LRI A B ARGEE, R IR G M SR BT EE | s
LR PEIERE . ISR . PR SRR . I PR AR B P
LR RR

222 iR

; BL1 5 25 000 B AL TG R E el , S at BFAh bRy, ERCT IR B AN R AL R 5
L OPBRA TS . ST B, WIS TR (PRB) KRR

L MR (Point): MRS | MRS BOBS. A 8k KULR
DR GBI BN, A AR RAEE B T A BN R R,
L ARERE B B B
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2 SAEE/INKIE (149E016015) 1 : 50 000 M REREE

WL (Routing ): MU IS | HIFATS . R 45 BRI RIS £
ARG R TR A AN R R G, Tria . Aufiifieg . Rt RS A D
B

RS2 (Boundary ): i i B AMECHE SR A R GUUCAR O B AR AR LA - Bk
T MRS BAS . R4S LR ZEMUEE AL A DR By | Ak SG
F. REGER . R K R

g Bl B A R IR (Attitude ), FAERAIIR A (Photo ), Z3 A9 2 4# ( Sketch ),
RARHIBRAS (Sample) S5{5E,, @i, $A8%k . M0k sd s MO m M .

2.3 HiEEE

(1) PP AN R 4R 2R GCE B0 AR BE oS AL DGSS &40, ki
AHR R A TR R

(2) FIJH DGSS RG x5 A HbJ5 5 (Point ) fTEATRME, FFREAHE A 2 HEA T4 1
St . MEMTESEERE, BEIINEAE AT A E S

(3) FIJH DGSS RGex0E AT AL (Boundary ) {7 B HHATRME, JFARYE “V7
UV B A3 BRSE LA SR 78 35 R TEAS o ARG T A R W AR 283, X g 4 A 5
BOCRA B, 9AE ), e R, RN, R Ry
KRAFEARTIMAYE2E S, TR — R My E—Egea e, AT —ReatE, xwif
TPl O 20 2 H B R 44 IR AR S Hb B

(4) BAEHLBTIEZ (Routing ) AL, RLBGHATCHAAI, 548, 4
Bith, &%, EETEIE AL, s, SURxHER NI TR, i
LA A RFIE RS

(5) Bk, HEdL . BB . BRSEROAE, SEMXENEGEE. TAEER
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LRSS IR TR ISR 1 2. 3 R,

|24 FHIBEE

| 241 BEAMARIEE

L HEHLDGSS RS 4 ISEEIT I 1 25 000 B BAL b T B S — AR, A
i&%%Egﬁﬁﬁﬁ,ﬁﬁﬁﬁﬂﬁgimﬁﬁﬁmo

| 242 FBREPRHEVE

; SEBRAL R AR AR T A S P R B A B L SR AR . ZeRBEJR BARTERZ, [
LI SR K (GEOLABEL ), 2% % (GEOLINE), X# % (GEOPOLY) 34
L OSCPR. WA B R R RS , AR B G I T R TN X, (X S
| FRE)) (GBIT 958-2015 ) BRI LRI T (bt

| 243 HifiE

| £ DGSS # 4t 1 149F031029 i . 149F032029 5 . 149F031030 i il 149F032030
L 12 25000 SEERFPRHELA RSN GR S, EM/IVKIE (149E016015) 1 2 50 000 iifi st
L

§244 23 ) BHfe

i 1E DGSS R4 HK /KR 12 50 000 i [ B 22 A 2 R BAR E T /N K R
§1 50 000 b 5T 25 BRI FG OB E 38 | b o L 3 RN R T 480 3 &0 R4
iﬁmT®E:@%%$hu<z\mgﬁﬁ\xﬁﬁﬁ\ﬁaﬂﬁf FREE . HE
i%%%E§\mﬁ%EE\%EﬁﬂE$ﬁEE\@W%E@EF AR EZ . 51k
LR TR WRER | MR . PR SRR | R (A )
iE\Eﬁ%%@@E\ﬁ%EE\E%EE%E%@%EEO

| 25 HERAE

| 251 GAHRREREIE

L XM T MR T AL A T AN . e R P MR b
LB B PETIRSEETAR A MRS, I A R AR e

252 RZCEWIIES A BN

L X AL R A A PRI S TR . K AT R
AR TSR AT, AR A R R

253 EASHENL

RN EEM AR AT, BAXR. FER R, M 4
LA, AR, SR A R

| 254 FCHBATE R F B RS P 2 TR AT

L BERREE ISR, DRI | RS | RRORCE R
R A AT AR RIS

| 255 A

LT RS W S AR s SRR (R , R RS AR T 2 4
L VIR, 0 kI AB ARG CD, SRR R ST, I
LRI EAREAELL . IR R R

| 256 SR lE

TER AR ST R L, 25 A AR EIRBCR . Wi tar T i P HOs s . i
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LLLLLLLLLLLLLLLLL

%Wﬁﬁ%%%\%%ﬁ%ﬂ%ﬁﬁ:%ﬂ%%%%ﬁ@ﬂﬁﬁ%%%%ﬁm%%%,i
G TR] L 220 e b 2 0 3 1y Bty A AR A s I
257 Kl :

1 (XU FRPE ] ) (GB/T 9582015 ) ZOR, XM P BT K ke - |
%E%E%ﬁ%ﬂﬁw\#Eﬁﬁﬁ$ﬁ\%%ﬁ%,ﬂﬁﬁ%\%ﬁ\ﬁﬁ\iﬁﬁi
i X EIRE . R, AARA . £ RS EE TR '
258 #HEKFE !

ﬁ@5$mﬁm%%1:mmmﬂﬁ@%@zﬂ@ﬁﬁ%\@?ﬁ%ﬁ%@@%i
Eoﬁﬁ¢@ﬂﬁﬂ§%ﬁm\@@ﬁ%\iﬁ%&k\%ﬁiﬁ\ﬁﬁ%%ﬂﬁﬂ%i
TEEFARAG R, Al FIasdf . KRMs | HARREG S '

3 HEAHEL

3.1 HHERB

SERERIAFR: A (wt), 2k (.wl), T C.wp s
USRS . MRS WRSR S R AR AR :
%i%:%%&@Aﬁ%\%m%%\m%EE%Mﬁ%\$%%ﬁ%\%§%i
| HE . T |
Ei%:ﬁﬁ%\@A%J%%%%E%E(%W%\ﬁﬁ%%%ﬁﬁﬁ@ii
PESEi . fgs . SBIUR . KES. :

32 BEEAE !
H R P 9 B AR URUE LR, . AR . AR BIN% . R M |
PR AAAE 5
61 VoI P AL 5 A R IR T P . TR b 0 . R ACE R, K |
MO B . MR . R R, :

33 HEEM .
TR /INK B 1 5 50 000 R SCHE PR AOAR MR T 238 | 40 B2 K IR G280l |
. KBS HOR e It 5% RGN E R RIS, FEHR RS | i |
T . R, R AR, AR ER, TEM RSO |
AN R S K ’
3.3.1 FEATHRAL :
ﬂﬁmﬁi%(jMMW@ﬂzﬂﬁ%ﬁim%ﬂﬁ@\ﬂﬁWﬁimg%\ﬂi
BRI SIS . M AT So ik FRRAEIS(E . PRI Soik FBRAF I . TR, |
S 40 - M 3 A T S A e 3 L 2., |
HUFRRZE (_GeoLine): BEEFRAT: HUFRLR  RALMMTIIT, Rk |
F AR SR SR . R . TR, ;
PR Attitude): PRSSTIREY | PORISRIAFR . R L W TR
PRI :
Fefih (_Sample ): FEfhgns . AEZREUCIE . BEREAZFR . TRAFRR,
M H (_Photograph ): MR 4’5, MAEBH . HEFUHH . FRARRN,

i
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x2 RIAFAEMBFEEIERESER

5 G TIPA INE I G A fil R 451
Pl PR *Feature_Id Character ~ AI49E016015000000143
i 2 Ji i Source_Id Character
E 3 FAULAD *Feature Type Character  Pt@2y@.

i 4 HFR Geobody Name Character  MEWEEZH
i 5 AR Geobody Era Character  Pt@2

i 6 T BRAF A /a.B.P Geobody Agel Double

E 7 - BRAF#YMH/a.B.P Geobody Age2 Double

E 8 THAIRIR Subtype Interger 1

IE: @Fm T ks,

4 ( Sketch): EHGnS . ZHMH . EHBM . TAABR.
. IR ZMAE ( Isotope ): KERMGRE . FER AR AT . MEAEM . FT
L R RS MR W . TR,
LWL KFEREZR (_Line Geography ): G . EILARR . TARASRIL
332 LZAEEL
: hARHT ( Alteration Polygon ): [HAFISARYZFRACHS | PhAREHI LA FR . A H P2
BRSBTS | TR,
: AR AT (Metamor Facies ): A8 i AH Y Mo BAARACHS | AR AT S | AR R |
SRR A | A 0 AR T T, TN T A A TR
L RgTH | TR A G AR S TR,
| F3E AT (_Tecozone ): ATHAMNED . AR RMMHR . BT HAHF. A
LALLM . ATE S E . TR SRS A TR
L BRMEPEAE (NERE) (_Map_Frame): E4 . BURICE . HOIR . AFRRS . W
| ARG, KA. THE. BB
3.3.3 X%k
L YIRS HUR AL ( Strata): HUR M AFR . HUZ AR S | HLRHRIRG
RS ATR CEOEA TR SRR IR | R, S, TR
LR
L BRABALERR ( Intru Litho Chrono ) FRILIEI MR A4 FR . A AL 2
R EOARK. O, O, B, B, EETRAR . KETY
L Rk SEAEMOCE | EIANR . G AR | S AR | 5
COBERRIMUA . DR REPOR . TRMIM R A TR, R A
| R R AR AR IR 3.
; W2 ( Fault): W2 WIZAFR. W24 . WOZMERT . W2 b R kAL
B R T RIS | WURRRR R . WA . TR . TR .
LR . BRI A . TR,
| K% (_Dike Object): BKEZFR. WKAAFE | B0, Hifn . 45k . Hors . £%g
R BN R P AT L P . B AT . R o
LA BRI, AP TR,

hy

Ny
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®3 EREIHMERBRKENEBNEFRBMBEMNER

b= HHiE 1424 PRty el 2R AR S 1]

1 BRI (MRS ) *Feature Type Character  7yfK@1$1

2 A RIE P B 4 FR Intru Body Name Character M ME A KNS

3 FRIE ST Intru_Body Code Character #yfK@1$1

4 AL Catk) Rock Name Character BB KAERK A

5 HABH Color Character  JK—K {0,

6 p=Yatay | Rock_Texture Character  FP—HLRIAERIZ5HE, IBERIGE

7 HAE Rock Structure ~ Character — BRfRF

8 Fexid| Rock_Phases Character  RAH

9  HREEEMCR Contact_Relation ~Character & A%l

10 FEFYILESH Primary_Mineral ~ Character <A (30% ~40% ), #HCA
(25% ~40% ). £19¢ (20% ~30% )

11 RETYLEE Secondary Mineral Character /DB A1}

12 SREEAHEMEE W Strike Integer 135°

13 5Pl ko o o) Dip_Direction Integer 325°

14 SREIA A Dip_Angle Integer 48° ~ 80°

15 JEHEHR Era Character K@l

16 St Commodities Character  *

17 THRAERR Subtype Integer 0

. @R MatR; $3R LAtR.

MPRZKIERL (_Water Region ): FJuEH | EoAFR. EITCHRAIE . FIEBIARI,

Il A S B (_Sheet Mapinfo): K4 . IR | SRS, BERSE . £4
i GG, DAE. MR B AN BIRSWCRA . PSR, S
BF] L SRR BORRTR . Bk g H I,

4  HIERELEHNIERG

RGN K 12 50 000 M 5 ] LA € X 38 b 5T 8 A % R R (1250 000) )
(DD2019-01) SNHAUEN], 75 RGUWEMLEE T CA HUTTFORERE L, PR EFSM i
S A . B AT EER B R A R AR A, TR AT 1 = 25 000 £k )P
Bl XTEAEKT 50 m WHAE A, SEERT 25m. KEKRKT 50 m AL T {A L
KAJERT 250 m (WWTE I HEAT T3S, X FRR M SR DB A . (eacfifb ) #%
g, WS alk . ZBRETE . MINE . LA . A5 (F) A RIEEBEKRSE, &
JERIE RN, TR 3l Y2 KR . FE5E 1 ¢ 50 000 HuFTIE A 422 km®, BB EK
JEoh 760 930.3 m, FLFESEINEELR 628 269.0 m FIMETT AL 132 661.3 m, SEMAS S
B 152641, -y 3.62 4 /km’, HiBE AL 46124, 445 HE 498.64 m, KK
2851, FR 32124, RE 48 4>, M 837 5K, SEATKE 11 50 000 Mol (14

b J5T ) I AT SA AT T BRI A, O R R LGB . BRI FK T 60% .
FIRTURFT 4 il RIEHE AL, S Ly I FARTE J T MR GE ), P Z Y
JFART 60, K BMFE 70 . BEEE, FIFHIISEHE IR S5l &, MBS, Ll
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LR S, AEHERALSE SR RIEE A1 U-Pb WUSESRREI T GPS SRAEARHE, BT AR
R A R L. AR AR I | R R 3 &,
KEEH 20902 m, WEIRIEA 122000, BREFAGEROGHHE RS, HALIG M2 A
. ARSI 2 4, S 11514 m, AU AL SRR O
DO R B AT, T SRR NN . K, T A AR R
LR PREIERE RN | RO (TR IERIEE ) SR
LR, B b BRI — R

| AR TR T 432 1 o R A A PR R 8 M SR Ve e e (R A
L OERURER ) JPRETAE, A TR A AR . UEE . R S GRS,
DORTAAT M E KA L BB R LA A A A AR T I T S ek
L 207 %%, SCUEIE S 4, HRIHLAK . TAYR N 100%, 5 H H K A R
D634 ST 34, KRNI 30.4%. 80%; I A M R i 2 I dih 2 s 2k
D12 %, BT LR, AT 5.8% . 20%; 91 FIFF IR o [ R 5 R K MR
LA AR AL L SO ATAE B R RPN B A T, SRR B A A
LSO o R AR R R TS G T 2018 4F 10 H 22—27 FIZET A
TP R RS TS, NG R A R e YR 2 I PR R T RS
ST T R, EEN 03 4Y, SRR NIAE L, HAk 2018 SRR X
- BT AR X R TP

| 5 HIEHME

51 RUABMBENZE, EEAE (1) BESE

C ERRIIE TR — AR AL . AR AT T B
I AERMC AR I 75 e M A B AT U=Pb 128 RS 1448251 Ma. TR T
LGRS, AT T IR RIS Y A O ALK, BFSE T R A N R A
L ARRARIE, DA IR 424.3£2.2 Ma ~ 415.8£1.6 Ma.

552 BEPENEBNIIR BB ISE

T TR AR R AR5 IR A L DI R R A A 1 2 B A
s R SRR ARG ) 890414 Ma il 907425 Ma; TEALIIIA B kgL
IR DT e BB 2 TS PO 2 RV T B, 3R
IR AR 4574510 Ma; TEZEIS A RED T AT BB K AR, AR
| JCHR AT U-Pb AEIB K 461.3£3.6 Ma,

|53 ERRERTRNHAEREE-BREGES

TEZ U ATE P RN | 1RSIV S LU SRR IRRRL XS 2 R AZAR
L OARIPIR . SISRANE BRI TORIE A, RIS R 2 Dy YRR e
15 AR 2 6% ( Laser Raman Spectroscopy ) RS H 44 A U 214, FRA5 A5
| SRS AR 654.155.6 Ma ~ 656.146.7 Ma, 5 i 4F 1%y 484.8+5.8 Ma ~ 356.0+
L 110 Ma, RIS 17 ARSI A BRI T T R SRR L BT

| 54 MHEIIEWELHLEN
AW 1L T BT PHA A . RS R AR A . ZRUA Bt — B 7
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R IR AL . U AL 2 B b e A R R R <IRS|
I R M BOEORBREU ST ROERAUR , HR AL AT R AR |
PR AT RIS I 3 RO, DA B P S MO . WA 7 SR 7, KH |
S RVIEREFCA S AU T ARFIRE Ee, BIARBU “ ZHE0 . DAY iR, HIE |
FEHUREAL AR EYTE R AR B, LT TR A TR Pt |
ARGBHE, B e B A A B (R R o TR |
A5 LB T S (A 0 e L 5 26 1 W e SR 2 0 B S B s T L
T BPEATAS  As T R 2 R U 4 IR, AR R R
2 WIREAREIN, 7E T REEERERI 3 IR A, ’

6 HRERTAMEI |

STF /K 1 S0 000 MR FEIECHR R MapGIS HCHE ST, HACHISE, T4 |
0, AT A RS TR . 2 R, AR AR L, |
RIFIRTST 2 o RN AT B, LR ARG L I 4 AT MO MO |
HO A5 2 5 TR HERERE BT ST YR O X BT R RIS R ] H )RR 25 TR s |
MBI R i SR s O CRTRIMUBE ) 'S . TR s A S e |
HOSERAM T VRS2 F |

7 #it !
SR/ 15 50 000 45 PR (045 9 MR BATERN 6 WISt et Kidn |
KA 319 MB, FEAPIMET 1+ 50 000 DX St SR A R i i L LR |
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Abstract: The 1 : 50 000 geologic map of the Xiaoshui map sheet (I49E016015), Henan
Province was prepared by using the digital mapping technology and database building, during
which existing geologic and mineral data were fully collected and comprehensively analyzed.
The database of this geologic map (also referred to as the Database) is in the format of MapGIS
and covers nine stratigraphic units and six stages of magmatic events, which also includes
electronic probe data of 70 samples, chemistry testing data of 57 samples, zircon U-Pb dating
of 73 samples and whole-rock geochemical data of 147 samples, coming to a total data size of
31.9 MB. Meanwhile, the new mapping theory and methodology based on orogenic belts were
adopted to highlight tectonic and lithologic mapping as well as the presentation of special
geologic bodies and informal mapping units. In this way, the contents on the map face were
expressed in a more scientific, readable and practical manner. In this study, the structure of the
North Qinling Orogenic Belt (NQOB) was established, consisting of the Shangnan—Danfeng
tectonic belt, Zhu—Xia ophiolitic mélange belt, Qinling microcontinent and Erlangping island
arc, a back-arc basin. Following this, it was clear that the Zhu—Xia ophiolitic mélange belt was
formed in the early Paleozoic era. Furthermore, the composition and four stages of fold
deformations of the Qinling Group were ascertained; the spatial distribution law, protolith and
metamorphic era of the high and ultrahigh-pressure rocks in the map sheet area were
determined. Thus, revealing that the whole Qinling microcontinent was involved in the early
Paleozoic orogen and had undergone great transformation. The achievements of this study have

provided new basic geological data for the preparation of the ‘Annals of Geology of Henan
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Province’ and the projects funded by the ‘Geological Exploration Fund of Henan Province’.
Moreover, the 1 : 50 000 geologic map of the Xiaoshui map sheet was awarded the ‘Excellent
Map Sheet Prize’, among the areas mapped, based on orogenic belts in the national regional
geological surveys of China in 2018.

Key words: Database; geologic map; 1 : 50 000; Xiaoshui map sheet; ophiolitic mélange belt;
geological survey engineering; Henan Province

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

1 Introduction

The Qinling orogen is one of the main components of the Central Orogenic Belt of China.
It consists of two main suture zones (Shangdan and Mianlue suture zones) and three blocks,
namely the NQOB (and the southern margin of the North China Craton), the northern margin
of the Yangtze Craton and the central Qinling block, which lies between the other two blocks
(Bader T et al., 2020; Meng QR et al., 2000; Zhang GW et al., 2001; Zhang X et al., 2019).
Among them, the NQOB is sandwiched between the Shangdan fault zone and the Luonan —
Luanchuan fault zone (Fig. 1). It is the zone with the strongest deformation, metamorphism and
magmatic activities in the Qinling orogen (Zhang GW et al., 1995). In particular, a variety of
high and ultrahigh-pressure rocks were discovered and deep subduction of the continental crust
was determined on the eastern side of North Qinling in recent years (Wang H et al., 2011; Zhu
XY etal., 2011; Hu NG et al., 1994; Liu L et al., 1996, 2013; Yang JS et al., 2002; Zhang JX et
al., 2011; Wang H et al., 2013; Zhai WJ et al., 2019a). These proved that the high and
ultrahigh-pressure rocks in the NQOB underwent deep subduction of the continental crust
at ~ 500 Ma (490-500 Ma) and twice underwent uplift, exhumation, retrograde and
superimposition at ~ 450 Ma (450—-470 Ma) and ~ 420 Ma (400—420 Ma), respectively (Liu L
et al., 2013; Chen DL et al., 2019). This provides new knowledge about the tectonic evolution
process of the early Paleozoic of the NQOB.

The survey area of the Xiaoshui map sheet, Henan Province is located in the eastern
section of the NQOB and is sandwiched between the Shangdan and Zhuxia fault zones (Fig. 1).
The geologic bodies exposed in this area include the Mesoproterozoic Qinling Group (Wang
SY et al., 2002; Zhai WIJ et al., 2019b), Mesoproterozoic — Neoproterozoic Xiahe Group (Li
CD et al., 2018), Neoproterozoic — early Paleozoic Guishan Formation (Liu XC et al., 2015; Li
CD et al., 2019), early Paleozoic Erlangping Group (Zhao J, 2012), Neoproterozoic gneissic
monzogranites (Wang Y et al., 2019; Lu XX, 1999; Liu BX et al., 2013; Wang XX et al.,
2015), and widely developed granite (Wang T et al., 2009; Li KW et al., 2019a) and diorites of
the early Paleozoic (Ma CQ et al., 2004; Li KW et al., 2018, 2019b). Among these outcrops,
the Proterozoic rock associations and their tectonic features vary greatly, but generally
underwent two stages of regional metamorphism of hornblende and greenschist facies, in
addition to the superposition of tectonic deformation. The high and ultrahigh-pressure rocks,
represented by eclogites (Liu L et al., 2013; He Y et al., 2018), garnet amphibolites (Liu L et
al., 2013; Zhai W et al., 2019a) and granulites (Zhang JX et al., 2011), recorded the regional
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Fig.1 Generalized geotectonic map of the North Qinling orogen
(modified after Wang H et al., 2011)

metamorphism of both the eclogite and granulite facies of the early Paleozoic. As a result, the
combinations that are forming through superimposition of tectonic rock blocks and rock slices,
which are separated by ductile faults, are present between the Proterozoic stratigraphic units.
The regional geological surveys in the Xiaoshui map sheet, Henan Province began in the
1930s — 1940s. Since the 1950s, more systematical basic geological surveys have been
conducted, including a 1 : 200 000-scale regional survey of the Luanchuan map sheet, 1 :
50 000-scale regional geological amendment survey of north Xixia, 1 : 50 000-scale regional
survey of the Xiaoshui and Xiaguan map sheets, summary of 1 : 50 000-scale surveys of the
Xixia — Lushan area, 1 : 250 000-scale regional survey of the Neixiang County map sheet and
1 : 200 000-scale regional gravity and gravity-magnetic surveys of the southwest of Henan
Province. As a result, a number of key achievements were made in the division of geotectonic
units, the determination of lithostratigraphic units and geological prospecting. All these
provided basic research data for preparation of the geologic map of the Xisohui map sheet. In
recent years, many scholars have conducted extensive research on the geologic bodies in the
Xiaoshui map sheet, particularly on ultrahigh-pressure metamorphic rocks, and some critical
results have been achieved (Zhang YQ et al., 2019; Liu L et al., 2013; He Y et al., 2018; Zhai
W1 et al., 2019b). However, little efforts have been made on the Zhu—Xia ophiolitic mélange
belt, which encompasses the genesis of the ultrahigh-pressure metamorphic rocks. In this
study, the systematic geological survey and research on the geologic bodies and structures in
the Xiaoshui map sheet were conducted and a geologic map database (Table 1; Guo JG et al.,
2020) was established according to the ‘Technical Requirements for Regional Geological
Survey (Scale: 1 : 50 000)’ (DD2019-01). Therefore, the most complete basic geological data

of the map sheet were obtained.

2  Methods for Data Acquisition and Processing

2.1 Data Preparation

The 1 : 50 000 geologic map of the Xiaoshui map sheet, Henan Province was prepared
according to ‘Technical Requirements for Regional Geological Survey (Scale: 1 : 50 000)’
(DD2019 —01), during which existing geologic and mineral data were fully collected and
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: 50 000 Geologic Map Database of the Xiaoshui Map Sheet, Henan
Province

Table 1 Metadata Table of Database (Dataset)

Items

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time
Geographic area
Data format

Data size

Data service system URL

Fund project

1 : 50 000 Geologic Map Database of the Xiaoshui Map Sheet, Henan
Province

Sedimentary rocks: Guo Jungong, Henan Geological Science Research
Volcanics: Chao Hongli, Henan Institute of Geological Survey
Intrusions: Zhao Huan, Henan Institute of Geological Survey
Metamorphic rocks: Zhai Wenjian, Henan Institute of Geological
Survey

2016 —2019

111°30" - 111°45'E, 33°20" — 33°30'N
MapGIS

31.9 MB

http://dcc.cgs.gov.cn

Jointly funded by the projects titled ‘7 : 50 000-scale Regional

Geological and Mineral Survey of Three Map Sheets including
Erlangping, Henan Province’ (No.: DD20160043-03) and ‘Geological

and Mineral Survey of the Zhongtiao-Xiongershan Metallogenic Area
(No.: DD20160043)

Language Chinese

Database (dataset) composition The Database consists of databases of a 1 : 50 000 geologic map
database and map decorations. The geologic map databases include the
data of sedimentary rocks, magmatites, volcanics, metamorphic rocks,
the Quaternary, dikes, special geologic blocks, minerals, structures,
geologic boundaries, attitude, isotopic samples and ages, lithologic
patterns, geologic codes, place names, roads, rivers and reservoirs. The
map decorations include index map, histograms, intrusion unit map,
lithotectonic unit map of mélange belts, map of geotectonic location
and spatial distribution of high and ultrahigh-pressure rocks, history of
geological evolution, transverse cutting profiles and legends

comprehensively analyzed. Meanwhile, the survey focused on the rocks and structures in the
map sheet according to the new mapping theory and methodology based on orogenic belts. In
addition, the digital mapping technology was adopted to highlight tectonic and lithologic
mapping, as well as the presentation of special geologic bodies and informal mapping units. In
this way, the contents on the map face were expressed in a more scientific, readable and
practical manner (Fig. 2). The geographic base map was prepared using the latest geographical
data from the National Administration of Surveying, Mapping and Geoinformation of China.
The data were processed according to existing technical standards using software such as the
Digital Geological Survey System (DGSS) and MapGIS.

2.2 Data Acquisition
2.2.1 Preparation for Data Acquisition

The geographic base map in this study was taken as a 1 : 50 000 digital topographic map
provided by the National Geomatics Center of China, with the Gauss-Kruger projection, 1980
Xi'an and 1985 National Height Datum being adopted as the projection type, ellipsoidal

parameters and elevation datum, respectively. The digital mapping PRB dictionary library was
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Fig.2 Diagram of the 1 : 50 000 geologic map of the Xiaoshui map sheet
(I49E016015), Henan Province

developed and constantly improved according to the specific conditions of the survey area, in
combination with previous data and field reconnaissance. It mainly consists of the data model
of basic information of the map sheet, the acquisition model of data observed along segmented
routes in the field, simplified geographical data model, statistical data acquisition model and
the data model of profiles. Among these models, the basic information of the map sheet
includes the information about the mapping person. Meanwhile, the simplified geographical
data model consists of the information about the geographic base map, including stand map
frames, annotations, symbol attributes, linear attributes, contour attributes and the attributes of
polygon map layers.

2.2.2 Data Acquisition

The digital mapping (PRB) database was preliminarily established by plotting the points
and lines in the DGSS in the palm-sized personal digital assistant during the field survey, using
the 1 : 25 000 digital topographic map as the base map.

Geologic points (Point): the following attributes of geologic points were manually input to
the DGSS: route No., geologic point No., micro-landform, sites, outcrops, weathering level,
location description, mapping unit and the names and contact relationships of rocks. The
coordinates of geologic points were read from GPS.

Geologic routes (Routing): the following attributes of geologic routes were manually
input to the DGSS: route No., geologic point No., route code, mapping units and rock names;
the direction, distance of current station and accumulative distance of geologic routes were
automatically read by the DGSS.

Geologic boundaries (Boundary): the attributes of geologic boundaries that need to be
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collected using the DGSS include: route No., geologic point No., boundary code, route code,
boundary type, mapping units on the left and right sides, contact relationship, boundary strike,
boundary dip and contact surface dip angle.

Geologic attitude (Attitude), photos (Photo), sketches (Sketch) and samples (Sample)
acquired along the routes: their attributes were completed by positioning, photographing and

measuring.

2.3 Data Collation

(1) Import the original data acquired using the DGSS in the palm-sized personal digital
assistant into the desktop version of DGSS and then collate the data according to the applicable
specifications.

(2) Calibrate the original geologic points (Point) using DGSS and collate and complement
relevant contents. Afterwards, comprehensively designate the rocks by combining their names
in the field after sample identification.

(3) Calibrate the original geologic boundaries (Boundary) using DGSS and improve their
morphology according to the V-like rule, in order to make them more reasonable and
aesthetically pleasing. Then determine their line parameters (i.e., line type, color and width)
according to the different types of geologic boundaries. Afterwards, complete the geologic
boundary description and describe the lithologic difference between two sides in the form of:
“the mapping units on the left side of the boundary include... and the ones one the right side
include...”. The mapping units on the left and right sides of the boundary respectively belong
to the lithology of the previous route and the next route by default. Finally, designate the
lithologic contact relationship between the two sides and provide related geological evidence.

(4) Calibrate the two ends of the geologic routes (Routing) and smoothen them. Then set
the line parameters of the routes in a unified way and re-calculate and input the orientation and
distance of the routes. Finally, complete the contents of the routes, including the lithologic
composition and its change features along the routes.

(5) Calibrate the positions of the attitude, samples, photos and sketches, then complete the
related attributes. All features should be numbered in a unified sequence, such as 1, 2, 3...,

based on the geologic points they belong to.

2.4 Preparation of Geologic Maps
2.4.1 Field General Map Database

The four improved 1 : 25 000-scale geologic routes and profiles in the desktop version of
DGSS were input into a database using a unified manner, generating the general field map
database. The attribute structures of all geologic features in the database were examined.
2.4.2 Database of Primitive Data Maps

The database of primitive data maps inherited the acquisition and label layers of the points
and lines of the entities from the general field map database, which were observed along field
routes. Consequently, the following three files were automatically generated: point feature file

(GEOLABEL), line feature file (GEOLINE) and polygon feature file (GEOPOLY). Then

272 | http:/igeodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1)



1 : 50 000 Geologic Map Database of the Xiaoshui Map Sheet, Henan
Province

GEOSCIENTIFIC DATA & DISCOVERY()
check the attribute structures of all features, conduct topological area creation according to the
routes and geologic boundaries of the profiles, and then label geologic blocks with colors in
accordance with the ‘Geological Symbols Used for Regional Geological Maps’ (GB/T
958-2015).
2.4.3 Database of Original Map for Compilation

The four 1:25 000 primitive data maps of map sheets 149F031029, 149F032029,
149F031030 and 49F032030 were accumulated into a database based on the original map. As a
result, the database/databases of the 1 : 50 000 original map was/were compiled together to
form the Xiaoshui map sheet (I49E016015).
2.4.4 Spatial Database

The database of the original 1 : 50 000 map was imported into the result database,
resulting in the generation of the spatial database of the 1 : 50 000 geologic map of the
Xiaoshui map sheet. This database is a combination of three parts, which are geographical
features, geologic tectonics and map decorations. It is subsequently divided into several map
layers that contain the basic information of the map sheet, water systems, transportation,
habitations, boundaries and borders, topographic contour, geologic blocks, informal
stratigraphic units, transverse cutting profiles, alteration, mineralized, metamorphic facies and
tectonic deformation zones, faults, attitude symbols, photos, isotopic dating, samples, legends

and other primitive graphics.

2.5 Preparation of Corner Maps
2.5.1 Comprehensive Histograms

The comprehensive histograms are used to present the combined features of the master
map’s lithostratigraphic units in detail. They were prepared based on the comprehensive
analysis and research of the lithology, thickness, eras and stratigraphic units of the strata in the
map sheet.
2.5.2 Lithotectonic Units of the Mélange Belt

The lithotectonic unit map of the mélange belts was prepared through a comprehensive
analysis of material composition, tectonic deformation features and geochronological data of
the matrix and rock masses in the ophiolitic mélange belt in Huashanyu Village of the map
sheet.
2.5.3 Mapping Unit Map of Intrusions

The stages of the intrusions in the map sheet were determined and the mapping unit map
of the intrusions was prepared based on the comprehensive analysis of the rock composition,
intrusive relationships, isotope eras and tectonic environment.
2.54 Map of Geotectonic Location and Spatial Distribution Features of High and
Ultrahigh-Pressure Rocks

This map was prepared to highlight the presentation of geotectonic location of the
Xiaoshui map sheet and the spatial distribution features and occurrence status of high-pressure
and ultrahigh-pressure rocks, of which are represented by garnet amphibolites, retrograde

eclogites and granulites.
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2.5.5 Geologic Profiles

Two transverse cutting profiles perpendicular to the primary tectonic lines were arranged
to fully reflect the overall tectonic framework and the features of the geologic blocks in the
map sheet. They were labelled as AB and CD. They were mainly presented in the form of ‘line
type for standard profiles + standard code’. Meanwhile, patterns, codes and contact
relationships were labelled at the proper locations in the two profiles.
2.5.6 History of Geological Evolution

The structure of the NQOB consisting of the Shangnan-Danfeng tectonic belt, Zhu—Xia
ophiolitic mélange belt, Qinling microcontinent and Erlangping island arc, a back-arc basin,
was preliminarily established based on previous research data in combination along with the
findings in this study. The history of the tectonic evolution of the NQOB in the early Paleozoic
was portrayed longitudinally.
2.5.7 Legends

Legends are used to describe the colors, line types, rock types, symbols and codes of the
contents in the master map following the guidance from the ‘Geological Symbols Used for
Regional Geological Maps’ (GB/T 958-2015). The contents include dikes, special geologic
blocks; such as high-pressure and ultrahigh-pressure rocks; informal mapping units, special
minerals, geological boundaries, faults, attitude, samples for dating and sub-maps.
2.5.8 Index Map

The index map incorporates the information from the map sheets that lie adjacent to the
Xiaoshui map sheet, including the codes and names of the 1 : 50 000 geologic maps of the
map sheets. This makes it convenient to retrieve the information on these neighboring map
sheets. Additionally, the index map also contains the China Geological Survey logo and
information about the Xiaoshui map sheet, including the person responsible for the map sheet,
key personnel and organizations that helped develop the geologic map and database of the map
sheet, project sources and data sources. This will assist in any future follow-up inquiry,

retrieval and citation of the information of this map sheet.

3 Description of Data Samples

3.1 Data Types

Names of entity types: points (.wt), lines (.wl) and polygons (.wp).

Points: codes of various geologic blocks, geologic patterns, fault Nos., attitude, isotopes,
etc.

Lines: conformable boundaries, intrusive boundaries, lithofacies boundaries, contact
boundaries of tectonic schistosity, unconformity, fault structures, roads, rivers, etc.

Polygons: sedimentary rocks, intrusions, high-pressure and ultrahigh-pressure rocks (i.e.,
garnet amphibolites and granulites), informal mapping units, tectonic rock masses, the

Quaternary, reservoirs, etc.

3.2 Contents in Map Layers

Contents of the master map include the strata of sedimentary and metamorphic rocks,
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intrusions, the Quaternary, geologic boundaries, structures, attitude and various codes.

Corner maps include the comprehensive histograms, lithotectonic unit map of mélange
belts, mapping unit map of intrusions, geotectonic location map, geologic profiles, legends and

index map.

3.3 Data Attributes

The Database includes a feature class dataset, a complex class dataset, an object class
dataset, and an independent feature class dataset. The feature class dataset is the collection of
feature classes that share the same spatial reference system. It is composed of the entities of
geologic points, polygons and lines in the data model of geologic maps. The object class
dataset is a data table used to store non-spatial data. One feature class generally corresponds to
multiple object classes in the data model of geologic maps.

3.3.1 Feature Classes

The attribution structure of a geologic polygon entity (_GeoPolygon): the type code,
name, era and minimum and maximum ages of the geologic polygon entity - subtype ID. The
attributes of geologic polygon entities of the Yanlinggou Formation are shown in Table 2.

The attribution structure of a geologic boundary (_GeoLine): feature ID No., geologic
boundary type, codes of geologic blocks on the left and right sides of the geologic boundary,
the strike, dip and dip angle of the contact surface and subtype ID.

The attribution structure of attitude (_Attitude): the name code and name of attitude type,
strike, dip, dip angle and subtype ID.

The attribution structure of a sample (_Sample): the No., type code, rock name of the
sample and subtype ID.

The attribution structure of a photo (_Photograph): the No., title, description of the photo
and subtype ID.

The attribution structure of a sketch (_Sketch): the No., title, description of the sketch and
subtype ID.

The attribute structure of an isotope for isotopic dating (_Isotope): the name and No. of
the sample, dating method, age dated, the unit and code of the geologic block dated, the unit
and date of dating and subtype ID.

Table 2 Attributes of geologic polygon entities of the Yanlinggou Formation

No. Data item Label code Datatype  Example of content description
1 ID *Feature Id char AI49E016015000000143

2 Original code Source Id char

3 Type code *Feature_Type char Pt@2y@.

4 Name Geobody Name char Yanlinggou Formation

5 Era Geobody Era double Pt@?2

6 Minimum age Geobody Agel double

7 Maximum age Geobody Age2 int

8 Subtype ID Subtype char 1

Note: @ denotes subscript.
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The attribute structure of shoreline of rivers and reservoirs (_Line Geography): primitive
type, name and subtype ID.

3.3.2 Complex Classes

The attribute structure of an alteration zone (_Alteration Polygon): the name code and
name of alteration type, altered mineral assemblages and their content, ore-bearing features,
code of altered geologic mass and subtype ID.

The attribute structure of a metamorphic facies zone (_Metamor Facies): the geologic
mass code and type of metamorphic facies zone; metamorphic degree; metamorphic pressure
and temperature; the name, color, texture, and structure of the rocks in the metamorphic facies
zone; mineral assemblages and their content in the metamorphic facies zone; ore-bearing
features and subtype ID.

The attribute structure of a tectonic deformation zone (_Tecozone): the code, type name,
rock name, structural features of the tectonic deformation zone; deformation dynamic features;
formation era; activity stages; ore-bearing features and subtype ID.

The attribute structure of a standard map frame (inner map frame) ( Map_Frame): map
name, code of map sheet, scale, coordinate system, elevation system, left longitude, lower
latitude and map units.

3.3.3 Object Classes

The attribute structure of a lithostratigraphic unit of sedimentary rocks ( Strata): the
name, symbol and era of the lithostratigraphic unit,; the name and main colors of rock
association; main sedimentary structures in the lithostratigraphic unit; stratum thickness; ore-
bearing features and subtype ID.

The attribute structure of a lithochronologic unit of intrusions (_Intru Litho Chrono): the
name and symbol of the rock-mass mapping unit; the name, color, texture and structure of
rocks; lithofacies; primary minerals and their content; secondary minerals and their content;
contact relationships with surrounding rocks; eras of surrounding rocks; the strike, dip, and dip
angle of contact surface with surrounding rocks; attitude of planar flow planes and streamlines;
formation era; ore-bearing features; subtype ID. The attributes of a lithostratigraphic unit of the
intrusions of early Cretaceous bio-monzogranites are shown in Table 3.

The attribute structure of a fault (_Fault): the type, name, No., and characteristics of the
fault; codes of geologic blocks in the hanging wall and foot wall of the fault; the fractured zone
width, strike, dip, and dip angle of the fault; estimated fault throw; formation era of the fault;
active stages and subtype ID.

The attribute structure of a dike (_Dike Object): the name and symbol of the dike;
lithology; color; texture; structure; primary minerals and their content; secondary minerals and
their content; the strike, dip and dip angle of the contact surface with surrounding rocks;
formation era; ore-bearing features and subtype ID.

The attribute structure of planar waters (_Water Region): type and name of primitive and
subtype ID.

The attribute structure of the basic information of map sheet (_Sheet Mapinfo): map

name, coordinate system, elevation system, right and left longitude, upper and lower latitude,
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Table 3 Attributes of a lithochronologic unit of intrusions of
the Early Cretaceous bio-monzogranites
No. Data item Standard code Data type Examples of content description

1 Feature type (geologic code)  *Feature_Type char nypPK@18$1

2 Name of rock-mass mapping  Intru_Body Name char Early Cretaceous bio-
unit monzogranites

3 Symbol of rock-mass mapping Intru Body Code char nypPK@1$1

unit
4 Rock name (lithology) Rock Name char Bio-monzogranites
5 Rock color Color char Gray — grayish-white
6 Rock texture Rock Texture char Medium — coarse-grained granite
texture and porphyritic structure
7 Rock structure Rock_Structure char Massive structure
8 Lithofacies Rock Phases char Plutonic facies
9 Contact relationship with Contact_Relation  char Intrusive contact

surrounding rocks

10 Primary minerals and their Primary Mineral  char Potash feldspar (30%—40%),

content plagioclase (25%-40%) and quartz
(20%-30%)
11 Secondary minerals and their ~ Secondary Mineral char A small amount of biotite
content
12 Strike of the interface with Strike int 135°
surrounding rocks
13 Dip of the contact surface with Dip_ Direction int 325°
surrounding rocks
14 Dip angle of the contact surface Dip_ Angle int 48°-80°
with surrounding rocks
15  Formation era Era char K@1
16  Ore-bearing properties Commodities char *
17 Subtype ID Subtype int 0

Note: @ denotes subscripts and $ denotes superscripts.

mapping method, survey organization, organization responsible for the acceptance check of the

map sheet, rated level, completion and publication date, data source and data acquisition date.

4 Data Quality Control and Assessment

The field geological survey for the 1 : 50 000 geologic map of the Xiaoshui map sheet,
Henan Province was conducted by taking the ‘Technical Requirements for Regional
Geological Survey (Scale: 1:50 000)’ (DD2019-01) as the basic criterion based on
systematical acquisition and comprehensive analysis of existing geologic data. During the
process of geological field mapping, the digital mapping instruments were utilized for field
data acquisition and 1 : 25 000 digital topographic maps were adopted for the preparation of
freehand field maps. The following geologic blocks were all plotted on the geologic map:
sealed geologic blocks with a diameter greater than 50 m, linear geologic bocks with a width
greater than 25 m and a length greater than 50 m and faults with a length greater than 250 m.

Special geologic blocks were presented after being appropriately amplified, regardless of their
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thickness. This included metaperidotites, (pyroxenite) pyroxenites, diabase-porphyrite dikes,
metamorphic siliceous rocks, garnet amphibolites, granulites, quartzites (quartz schist) and
marble lens. As a result, the 1 : 50 000 geologic mapping covered an area of 422 km’ and
survey routes of 760 930.3 m in total, including 628 269.0 m of routes surveyed and 132 661.3 m
of routes revised and input. Meanwhile, the geologic mapping covered 1 526 various geologic
points, 4 612 geologic boundaries, 285 samples, 3 212 attitude, 48 sketches and 837 photos,
with an average density and average interval of geologic points of 3.62 per km’ and 498.64 m
respectively. In this way, the requirements of the mapping precision of 1 : 50 000 geologic
mapping were fully met.

A Route survey was conducted before geologic profiles were surveyed and plotted.
According to the route survey results, the segments that featured continuous outcrops, of which
the outcrop area accounted for greater than 60%, complete floor and roof and clear contact
relationships were selected to prepare profiles. The profile lines were approximately
perpendicular to the strike of the geological body, with an angle between them greater than
60°. The orientation and slope of the profiles were measured using compasses and the distance
was determined using measuring lines.

Furthermore, the coordinates of the geological points, the start and end points of the
measuring lines and the sampling points of the samples for whole-rock geochemical analysis
and zircon U-Pb dating were all determined using GPS. The projection coordinates of the
measuring points were checked indoor before the data were input. Three stratum profiles
including ‘stratum + structure’ profiles were surveyed and plotted in total, with a total length of
20 902 m and a scale of 1 : 2 000. They covered all strata except for Neogene strata that were
sparsely exposed. Two rock mass profiles were surveyed and plotted in total, giving a total
length of 11 514 m. The rock masses mainly involved the monzogranites and late Jurassic
granite porphyry in Huanghuaman. As for small rock drops and dikes with a small area of
outcrops such as Neoproterozoic monzonitic granitic gneiss, middle Silurian biotite diorites
and Silurian granite dikes (monzogranites and syenogranites); they were generally surveyed
and mapped along with stratigraphic structure profiles rather than specifically measured and
mapped.

In this study, the quality management requirements imposed by China Geological Survey
and the Quality Management System issued by the Henan Institute of Geological Survey were
strictly followed. Additinoally, a ‘three-level quality management’ network consisting of the
Henan Institute of Geological Survey, project department and work teams were established to
strictly implement a check system comprised of daily checks, staged inspections and checks
conducted by an expert panel. A total of 207 field survey routes and five profiles were obtained
for this map sheet area during this study. The work teams performed self-checks and mutual
checks for all of them. The project department inspected 63 survey routes and three measured
profiles, accounting for 30.4% and 80%, respectively. The Henan Institute of Geological
Survey conducted spot checks for 12 survey routes and one measured profile, accounting for
5.8% and 20%, respectively. Furthermore, the Tianjin Center of the China Geological Survey

organized experts to conduct design review and field quality inspection every year. Written
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records were kept for these quality inspections at all levels. The Tianjin Center of the China
Geological Survey conducted field acceptance checks on the findings of this map sheet in
Luoyang City, Henan Province during October 22-27, 2018, and affirmed that great progress
was made in the survey particularly on the research of ophiolitic mélanges and high-pressure
metamorphic rocks. As a result, the map sheet scored 93 and was rated ‘excellent’.
Furthermore, the 1 : 50 000 geologic map of the Xiaoshui map sheet was awarded ‘Excellent
Map Sheet Prize’ among the areas mapped based on orogenic belts in the national regional

geological surveys in 2018.

5 Data Value

5.1  Establishment of Reasonable Stratigraphic Framework and Determination of
Lithostratigraphic (Lithotectonic) Units

A set of associations of metamorphic clastic rocks were newly identified in, what was
originally called, the Guishan Formation, which the Xiahe Group has recently determined as
the Dakuaidi area by mapping. The magmatic zircons obtained from the plagioclase-actinolite-
biotite schist yielded a U-Pb upper intercept age of 1448+51 Ma. The Qinling Group was re-
determined and the material composition of the Guozhuang Formation and Yanlinggou
Formation were ascertained. Meanwhile, the time limits of the anatexis in the Guozhuang
Formation was determined to range from 424.342.2 Ma to 415.8+1.6 Ma, according to the

research on the longitudinal variation characteristics of the anatexis.

5.2  Ascertainment of the Intrusive Stages and Evolution Characteristics of Intrusive
Rocks

The Qingbaikouan granites were grouped into two types, namely gneissic garnet-bearing
granodiorites and gneissic garnet-bearing muscovite granodiorites, of which the diagenetic
ages were determined to be 89014 Ma and 907+25 Ma, respectively. Metamorphic-pyroxenite
peridotite rock masses with the nature of mantle-derived peridotites and alkaline syenite rock
masses were found in the Zhu—Xia ophiolitic mélange belt in Huashanyu Village, and the
diagenetic age of the alkaline syenites was determined to be 457.4+1.9 Ma. Middle Ordovician
monzogranites were found in the Qinling Group, yielding a U-Pb age of magmatic zircons of

461.343.6 Ma.

5.3 Identification of Large Areas of High-pressure — Ultrahigh-pressure Tectonic Zones
in Qinling Group

Garnet amphibolites, retrograde eclogites and basic granulites were determined in the
Qinling Group by mapping. Most of them occur in stratiform, banded, podiform and lensoid
shapes. They are all generally distributed along a plane, indicating that the Qinling Group
underwent deep subduction overall. The inclusions of omphacite were identified using a Laser
Raman Spectroscopy. Their residual magmatic cores yielded the zircon age ranging from
654.1£5.6 Ma to 656.1+6.7 Ma, and they underwent metamorphism from 484.84+5.8 Ma to
356.0+11.0 Ma. Their petrogeochemical features were also systematically tested and initially

researched.
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5.4 Primary Establishment of the Structure of the North Qinling Orogen

The NQOB is composed of the Shangdan tectonic deformation zone, Zhu—Xia ophiolitic
mélange belt, Qinling microcontinent and Erlangping island arc- a back-arc basin. The
Zhu—Xia ophiolitic mélange belt in Huashanyu Village was determined to be composed of
strongly deformed matrixes and the rock blocks of different eras, positions and phases for the
first time. Three types of matrixes were mapped from south to north, namely calcareous
mylonites, albite-actinolite schist and dolomite-quartz schist. At same time, more than 10 kinds
of tectonic rock masses were also mapped, including metamorphic peridotites, metamorphic
pyroxenites, metagabbros, marbles and metamorphic siliceous rocks. In general, the Zhu—Xia
ophiolitic mélange belt features more matrixes and fewer rock masses. The rock masses are
composed of a combination of oceanic crust strata formed during the Cambrian — Ordovician
periods and the main-stage deformation of the matrixes occurred between the early Ordovician
to the end of the Silurian period. Therefore, the Zhu—Xia ophiolitic mélange belt is considered
to have been formed in the early Paleozoic. In the southwestern part of the map sheet area, the
traditional Shangnan-Danfeng tectonic belt merely shows the strong ductile deformation
developing along both sides of the contact boundary between the Guishan Formation and
Xiahe Group. Thus, it is a ductile deformation zone. In terms of the tectonics, four stages, two
stages and three stages of fold superimposition were identified in the Qinling Group, Xiahe

Group and Erlangping Group, respectively.

6 Methods and Recommendations for Data Usage

The Database was established in the format of MapGIS. It contains detailed data that are
easy to query and highly editable. Furthermore, the data can be superimposed and combined
with other data in the same format and further re-processed, and thus can be easily shared. The
Database boasts broad application prospects. As a database of basic geologic information, it
can provide basic information for research on the lithostratigraphy, tectonics and geological
prospecting of the north Qinling orogen.Simultaneously, it can provide basic maps for the
ecological environment survey on both the same or different scales and the prevention and
control of geologic hazards in the map sheet area. Furthermore, it has provided new basic
geological data for the preparation of ‘Annals of Geology of Henan Province’ and the projects

funded by the Geological Exploration Fund of Henan Province.

7 Conclusion

The Database covers nine stratigraphic units and six stages of magmatic events, with a
data size of 31.9MB. It fully reflects the latest results of the 1 : 50 000 regional geological
surveys of the map sheet. The new mapping theory and methodology based on orogenic belts
were adopted to highlight tectonic and lithologic mapping as well as the presentation of special
geologic bodies and informal mapping units. The structure of the north Qinling orogen
consisting of the Shangnan-Danfeng tectonic belt, Zhu—Xia ophiolitic mélange belt, Qinling

microcontinent and Erlangping island arc, a back-arc basin, was established. Simultaneously, it
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was made clear that the Zhu—Xia ophiolitic mélange belt was formed in the early Paleozoic.
Furthermore, the material composition and four stages of fold deformation of the Qinling
Group were ascertained; the spatial distribution law, protolith and metamorphic era of high and
ultrahigh-pressure rocks in the map sheet arca were determined and the whole Qinling
microcontinent was revealed to have been involved in early Paleozoic orogen and undergone
strong transformation.
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