e MRS SRS

llﬂlﬂ—;‘f El,ﬁ.ﬁ 2020-04-15 E doi: 10.12029/g02020Z1 18

HEIBH: 2020-05-08 AR B, FIRE, RAW, 20, E A 2020, FTH B 1188 12 50 000 Mo B 38 [1]. % E
LR, 47(S1):201-211.

HAERFN AR FIRE; R m; K X3P, TTdE & 111 11 50 000 307 B 248 & (V)7 i 4 i &
% [ A A 1, 2014, 4 B i FAHME [ 445404 1, 2020-06-30. 10.35080/data.A.2020.P18; http://dcc.cgs.gov.cn/
cn//geologicalData/details/doi/10.35080/data.A.2020.P18.

ELTE: FEMFASRY
BRIRAEHE “hE-REELM |
T RS HE (HAS |
E: DD20160043 ) 1 “AE !
#H1:5H0A, B, #F,
ZEBREMET FAE”

R TSI E 1 50 000 HiR ESHERE

FRAx shre” Ram' oz T
(1. T B A, #d #6901 450001 ;
2. A BB EIBA A WA AL FTRARN T EERE, " #R M 450001)

W= 7Td 4 41108 (149E017018)1 : 50 000 b it B £ & & 45 ( RIBHFAZTHRER
(1:50000)) Fedo ATkt —ArE R BR, EAHEFFA 1200000, 1:250000
A2 150 000 4 X 330578 & TAE R A a9 hal b, ROABFHE & % (DGSS) #47
FIN A B Fe R B ER, SFEAENSFINAR AL S0 T kTR, B R
BAEGEE, EENERABANENREEGERBFTRMNELE, BRI CHBITE
A LN B ARG — A AR REE, FEGH, P EG R ET LR 45
EFH, BT EBRBLAI ., RIBBAZOTLRRALEHEEEER, BTFER
ZRRIPFRER G AR K AP L iR B AT T EA R, BHETEXL-LHL., K
HBHEOSSAWELA 4 IMERE, HIETHH 104 MB, L5 66 M50 2 B
FOMBIE, 19 MERGFIEHIE, XBHBEASRBET 1150 000 X3R4 E A
B, SIZREA FRFAE . AR EGERAESKEERY FEAL F3FE L,
KB MBS WIRE; 1:50000; BRE; HAAEIE;, &11; T4
HIEAR 55 Z G M L : http://dce.cgs.gov.cn

1 8l8

TG A TR 1 50 000 Hb BT B84 XA FRISE I AR B, XKk EREES 3 ~—4%
i RIT (5 1), DIRPHESSE G o0 5, B Abm kR 7 b0 (Jfedb e
W REEZ) M . RIS AN T (Wang Y et al., 2019; 5K [E 445, 2001; V5 5545,
2015; 5KANAE, 2019), 3% 3 KA 2 FF Wiy, AR BRMW, T84 k%
M E 1L, FfJE 2D —Er AR NS IV E & N, TE R T B4 208 1 LU BEAS A T A%
J&y (Shi Y et al., 2018; Bader T et al., 2020; =& 455, 2018, 2019), R AXT AR RIS 1L 54 A i
TREMFFETAE, TREAEE (2001) ARG ZE08 3 LAy K HIA RE T AGRRIE , KR 5 BT RS
ko oot A 2 R TSR m S L L Foo AR R A 3 L bk

BV EA: BAL, B, 1984 F4, B, SRIAEF, NEXBFF ZAE I/; E-mail: likaiwen0502@]163.com,
WIRAEE A FIRE, F, 1969 4, HEBH L, AFRBHMAEHR; E-mail: 1073836131 @qq.com,
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'#ﬂmﬁ A 81 : 50 00035 B $48 &

IGHE I FIREEESE (2015) WRKEZR046 15 114 A6 5 BUA AR o ooe AL AR
A AR AR AR 4 AR, O A8 X & WA AR AT TR AIPESE (Liu Loet
al., 2016; 455, 2009; 5KHFEE, 2017; #3155, 2017; EITH5E, 2018), :

L2

4}
33 33
@  FEAT0__200km 20 20
\:f = i
i+
oI5 [ ) "
= kL
N
.T i) .I'J‘I-.;.- 7

0 LR

33 3
10 1i¥
s 112130

B 1 SAE&AIIE 1 : 50 000 MRERIBAE (a) SHBRERE (b)

TR AT THE 12 50 000 b5 &1 X BT A A 0F 52 4 1 20 42 30 4R4%, 20
4250 AF AR LR TFIRES N RS TR TAE , Je/G 475 1 ¢ 200 000 X b B 2s . |
KRUUBUII L | TR | AR ACREIIRE, 1 : 50 000 6 MR A Kk |
Bt KRPUBRIGE, 1 250 000 (X BT A , ARSI 1 ¢ 50 000 BISHLT |
5 XA A L AT T A DB T R R T B R AL |
S A ARAE R IO MR AL BRI G35 TARIUS TR, (24 |
2 A BREAT T AT AL , 40 T HRA9IAI (Li N et al., 2018; #6545, 1996, !
20015 F 4%, 20005 F 55, 20095 HK AT 4, 2013), {BAER i AR AR BALN B S |
T S IO7 1 S R DA B ot A AR R b Ll 98 L A8 (9 BB (Zhang YQ et al.,
2019; X2 FR4, 2015) % T AL )L HIAEAEAR RIS . TR 1 TIR 1 2 50 000 4 |
IR PRI o T2 R 2 R P, 940 SR — S MRV T ARG |
MO BRITRTRAL . MK T — B TP R PYe A A . I | IR |
TR AR LRI TR, Sl PO TR el R B I RN 0 B Wk |

i BV TR O T A R R AT TR T, S T — |
TR (/5 ok, 1994; T 2010; 2544 %5, 2014), EAAE A 3 — KT A |
T, PR RS AU AR (XA RIS (1 5 50 000)) #E |
W, 2 A R PRSI HEAT T 2R S M B A MU AN, JERE S T MR PSR |
(RS, 2020), 103 T R P A T (9 SR B 7E k) . '

TG T THR 1 2 50 000 Hu PR BCHR A TR (2 B 0 6 1.
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FT 45 TTHE1 50 000K B 245 MBEMFHRETE

F1 BIEE (5 ctHEER
! %H ik
LB () 4 B TR LT IR © 50 000 T IR

v BRI (R TRUEZS: IRE, TR M A B

' KIEZE: SRLTTN, MR HU R A e

BAEZE: I, AR A

! ARFEZE X M, AR H R A B

bR AR i 3 R 2014—20164F

Hb PR X I, HbFRARBR . AR 112015~ 112°30", db4i 33°10" ~ 33°20°

S MapGIS

e 10.4 MB

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

HAWH Hp ] SR A SR b SR A I AR -RE L LU R X ST PR R A (3T H

%5 DD20160043)H1 “JAIEGA1 50 0004317, M E . Y. 24258 IR K
: T A7 G H %S 1212011402700 )47 B

i%ﬁ Ci5'e
RO ()L TTRIA AT TR < 50 000H T KA AT 51 + 50 000H T & PR R i, Hb T
' FEMIRIRE . KA. BAE . A, HBIUR, A, Wik, ik
ek PR M REER AR . ATEAES. MBS DL KA . TE R
TR KES, EMIEREER . HIRE . RAESRNE ., B, EYE
T, PR SR

2 HERERAESE

21 HEAE

L TR 1 2 50 000 MR I (KIS AR EER (12 50 000)), 1LY
FRHLEREL 2 RGO . 36 1Ll R DX 3l S AS) 3 O 5B B 4 3 T B R (RS). 2K
| TURSEL RS (GPS). HuHEEE RS (GIS) MRl L, BT HUE (PRB) A, i
T o SR 6 5 b TR A AR L b BT IR 5 000 L TROUE AR5 5 B D ) 5 s g ) DX R
FTiH A o R IR H B 5300 2% Jmy B b BR AR , 1 HH AT IR AR R A BT IR &R
45 (DGSS) K MapGIS ZHA MUK T8 Ab 3

22 HMERE

L 221 HURRAENE

L ARUHR R 0 FH M PR P R SRR PO BB 15 50 000 BT
LRI, BRI T B A . BRSO PR 807, BEREELME Y 1985 [H 5K
L REME, B T A TR L 1 ¢ 50 000 BT MBI . ZICBURIE S, 1
| FEAYRIRTREA TR I HERN L, AL S AL X L B ) 5 B PRB
U, TR PR B EESM B LW B R A | LR
U G PR AR ST BT PR AN B L P AT
B BEAREA.

| 222 KRS

L DU AL L 2 25 000 MBI, E It EFANSIRRIALE , fERCT IR R
L GERAS T | MR RO Bk S B I B T (PRB) B
1
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LLLLLLLLLLLLLLLLL

WO A5 (Point): ASFH(7 ELFH GPS I SNIEH, fE407 BUPE F 4arh B MR AR b, |
RIS MU MO e, Bk, KULEREE. GrEULY . BUERML, B |
ARRREMER | PR ;

HOT 2k (Routing): BFANT AL RS UG IO ML BRI ME (O FEIEAR S MO |
BRGES Tl ASREER . RITHIR . SRR A ER, JoR, Jil AR |
B BB RS S ;

Hi 4% (Boundary): BFAN S0 MU 2 50 PSS 1O MO B R AR R ME , AR BRSS!
WU S B 4iE . RIS . TR, ZeUPE s ns . A IBE g R . A
Ll . FRII B IR |

HHR IR (Attitude) . FHRRIBEA (Photo) . 41Ky 24 (Sketch), RAEMIFF |
7% (Sample) S5 B, BAERGEAENIERAMKA B, TSR AR '

2.3 HipEIE :
(1) 45 BFA1 3 LR ARG GPS 4. HUTA . HOFRBR: . MRS S B okt |
S AHUIAL DGSS ST, JHRKIAR B A HE AR 3 |
Q) K BFANIT R AR 0 T A 3 5B X R GPS S5 LR AT AR A, SE el |
SR MRS BRI A A AR R R SO R |
(PRB_P) 41 4 Fic 5 MO S AR AP 2 40 2Bk — 0 PR MRS SEUR . 45
BN RS T A ;
(3) H5 BF A SR M 0 7T 4 T L S5 T I8 GPS b, R SEBRAS BLEFAE K |
AR, BUE V7 FRIE IR LT AN, R XTI S (L A |
O R Lk KT R B | R | R RS (IR R 1, R |
0 1, RIH 0.1), SEHHTALHA, H CRLLMy -, REATM Ny Kl |
PR S, JFRA R b BER A e, AT —BEZt e, AIPOE R |
A 5% 25 e TR 2 T2 B M R B ;
(4) 42 51 IR 1 A3 M R 22 00 55 59 L8 2 B 2 02 49 MK GPS 48057 |
L, SRIG AR OEHN TR, A R R R 1O BRI | A6 RS |
BN 1, A 1, RIEN 0.1), BERAEATI . BT R, R |
SRR A TS, LA B P AL R A U 26 i
(5) Be B PR MF=IR . BERL . BRI | BANSHIRS B IR GPS 2 b7 |
FRAEBS A, AFEADCRIER B, PR AE R 0. R PR B S |
e, BERRIONZE . BESOTIL . SR VRATBONE, FRAIOAFR . LR . RS, P
TR SRR RMR A% 1. 2. 3 ST ST 4

24 fwilRE
241 AN EE R :
HHFEHL DGSS ARG 4 IHSE IR0 1 ¢ 25 000 HuF Ak KT % — AJE, /E |
B A1 L R A, A A M T R ) SR RS '
2.4.2  SEBRboRHE PR :
SEBRAA A ] 2R 2 A T A i P 2 B e S A LI S o5 R AR 2 Kb 2, ]
N I B A B K (Geolabel.wt) . 2% % (Geoline.wl). X %2 (Geopoly.wp) 3 3 4% |
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LB ITHE1 50 0004 /5 B $c35 & MREEHIREE

LR KT A R IR, R SR I T A AR AN I, % (X
| FEIE ) (GB/T 958-2015) BRI PAHEA T (LbRTE

L 243 HifialElEl

T Zhi i J5 P RERE LK 4 08 1 ¢ 25 000 SEBRATEHEEAT AT, JERMATTTIE 12 50 000
R

| 244 ZSIUECRE

L AT 15 50 000 iR PEA R B SR BCIREE R, TR R TTHE 1 ¢ 50 000 M
SRR, AT R | SRR A R 3 W5, IR NI TR IR
EAFEEE. KREE, SRR, ERIEE . BREE . WIBSEL R, i)
DR KRR R | ARIE SR R RACHER | B R R g
R BRI B AR PR R RO AR TE

| 25 EAmEREY

L 254 SRR H

; Xof Ml J5 Pl v b 2 BT R A G R R T PR B GR o 3l Ak ) PR R P Hb2E F RR
DXL JERE. WM. BITIAR S TLE A TN, Lo R AR T A

| 252 EAEHENL

; KgAK B RAGHTA, XIS R A UG T 43, sk %o e 4=
iA%%%%Eﬁ&\@A%%\ﬁ&%ﬁﬁ\mﬁﬁﬁ%ﬁﬁﬁéﬁﬁ,%ﬂ@A%ﬁ
g

. 253 b

it (IXHUH BT &) (GB/T 958-2015) B3R, X Hiu BT 1] P i ib B i B4 | 2k &
D OTEIRBIE . R a5 RS TIA

| 254 R

i PEI N T2 AR T A 7, A 3t B PR 0 e o P A A i A SR A T i A 3R GR , A FRIA M
iﬁ@$%%§?%ﬁﬁﬁ%,ﬁﬂ?ﬁ%ﬁ@ﬁgmﬁﬁﬁ%Tﬂo

| 255 HuFHIE A

; Pl AR 2 0 AR G o AE P ), HUCHALAR I o S T RE 7843 S B P e P S A A
i%%%,%ﬁ?z%ﬁi%ﬁ%ﬁﬁ%%%ﬁ@ﬂ%ﬁ,ﬁ%ﬁ%&?ﬁiﬁ:%@
CORE L R UR R AR R R B R R R IR R S . EER AR iR
i RIHAREACS” A T3RER, IFFEAHR IO EARTEAESC . U5 S AR R 4E

| 256 %

| PR S AT ISR 1 2 50 000 Hi 5T & B & 44 FIEIEAC S, TR AHBEIRAE B .

|3 HURRAHI

|31 HiER

L SRSAER: A (wh). 2k (WD), T (wp)s

R AAMTRACS | MURIES, WG R R
LRI RARLL . EMAL . WA | R, .

WS TR . KL RAR . ZERH IR, K,
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32 EERAE |
W M AR TR . kIl . A B BINR . HRRL . M M |
PRIk . 42600545 |
6 PEL RN LG PO B A e A MR RR U L R A B ), M e L |
] A :

3.3 HIEEM ,

TR TR 1 50 000 M RSO AR SEA T 208 | L5 A BTN G |
%, HHERHIRE RIS S RN B R RS, TSR i |
WAL T SRR AR, AR R, ZE MR SR R |
AR G |
3.3 FEAEHRAE

W PR SK (_GeoPolygon): Mo PRSI HRAMARAD | MR RTISLIR4 0 . MR |
PRIEGSCORIPIS 0 Fobk Sk T RARRR A . MO PR Soik b FRARIR . TIAIARIA, 1 |
Lt DR K 22 R AT 52 AR P L 2. ’

F2 BEEHAKSHRERSSEES

Py BRmIAR B 4mh G TR R AR S 18]
1 PR *Feature Id Character AT49E017018000000012
2 Je 4R Source Id Character
3 FRIAG *Feature Type Character 00@3
4 HFK Geobody Name Character e BB HH DN
5 ARV Geobody Era Character o@3
6 T RAE (A Geobody Agel Double 449.1 Ma
7 T BRAF A Geobody Age2 Double 465.0 Ma
8 FHARIN Subtype Interger 1

?EE : @’f%%%‘l;‘*ﬂ? o

HUFR 2k (GeoLine): HHAFIS | MFALLA | RELMMFRNRS | REA |
DB FRARAR S . FILE . SEse . S . IR, ;
PR (Attitude): PERIICRS . PRAAHR . GER L I, S, TRABRL |
Fedh (Sample): FEEAHE . REGZRRED . BES AE AR, FIARIA, |
W& F (_Photograph): MEF 45 . MR IH . BRI, FIBRI,
ol (Sketch): ZHgHS . FMBH . ZWUYT . FIARA, ;
[ fLEMAE (Tsotope): FERMIS . FEGRAARR. AEIAMIE Tk . WEAENR . ol |
AR B M O BT R AR L W ST R L W AR H . bR '
. KJFEREZ (Line_Geography): EIJGZEA | EIJLAFR. FIRARN,
332 LEHEFEAK ,
B4 ( Alteration_Polygon): (Vi & (LA . IV 495 . Thsw el |
Tetrhit . e BRI A | TR, |
ZF FOAHF (Metamor Facies): ZEFOAHAH R RANHD | BRI 2SI . A5 R | 2F |
WL A% AR 0 44 . AR A U . AR A 4 . AR |

hy
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FT 45 TTHE1 50 000K B 245 MBEMFHRETE

L AR . AT LS R i S TR,
L MBI (Tecozone): ATHAHHINED . AR . A AL AR, AT
| WPLLHIRRAE . AR . R RAT RS A, TR,

© ARUEFHE (WIAHE) Map_Frame): 4 . BRI BB BRRRGE. PR R
G, . TAE. IR,

| 333 a5k

L UTBL O B AR ( Strata): HUERMATR . HEEAAFE | MR
L BRAAAAIR, AR ERSE . AR R . AW SRS
ORI, AP, FRAMRIL.

L RAHEAFEREALL (ntru_Litho_Chrono): # PRIUEI LT A TR . 4 S LA A
B ROARR. HOEIE ., HAGH . R B YRR, R
Lo, SEEBACCR . BEERMY. SEERAEER | SR SRR | 5
BRSO . RETR . AR BRI, S TR, MM K
- ABHEAUH R L 3,

R3 BREFHAREEANSFRBMLEMER

T

5 BdEmia PrifEd KA P A S5
Pl BEEREGMH) *Feature Type Character J0@3
L2 HKHUEARIAFS  Intru Body Name Character WEBLMIHHIA K2
i 3 HRIERAAT S Intru_Body Code Character JO@3
L4 CHAXFRCEYE) Rock Name Character  F RRIRHELARL A N TN
i 5 HABE Color Character K&k
i 6 AU Rock Texture Character 1 HIERLIRE 4
i 7 A Rock_Structure Character HRWAME . R FRIRIG1E
P8 A Rock Phases Character  JSUAH
| 9 HHEAEEMICEH Contact Relation ~Character 1R AJZfl
10 FETYNEGE Primary Mineral ~Character #HSAT(40% ~ 50%) IS A1 (30% ~ 35%)
11 WEH YRS Secondary Mineral Character  #KAT(3% ~ 5%) . £19£(2% ~ 4%)
12 SRS EARTER/ Strike Integer 93
13 S5EAEHEARTEIE/ Dip_Direction Integer 3
14 SHEEAHEMTHEH/F Dip Angle Integer 65
15 TERATAR Era Character O@3
16 SOk Commodities Character  *
17 TZEARA Subtype Integer 0

i @UE MR,

L WE (Faul): WIZKEL. WURARR. WURGS . WURTERT . T2 ARG
LB R TR . WRBERAR IR . WRE R . TR . TR
BN AT NN L i SV

| IK¥ (Dike_Object): BKHAFK. BOEAFS . Ak, B, 25, fils. £
B Y S AR R BT E 1 . PR BRI . R i
B o N s
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HPRZK IR (Water Region): EIJGEA, EIOLHAFR . EITURHE . T2RABRN, :
IR A (5 (_Sheet Mapinfo): 1% . HBIR . AFRRL . BMRRL. L2, |
BB, L. FLRRE . M. ARG BRI . SEA S e |
6], AT . ERRRTE . BeRAE B Y. |

4 BIEREEHIERS ;

TTRIA AT 15 50 000 [X B B 5 8 (X S B AR BER (15 50 000)), |
1F R GEUCIE FIZH A 50 0T O AT M R VR IE RN 58 B 28 B G B 004 km, 45 K M08 |
16024, P 3.76 Avkm’; HUFTHL 2765 4%, THIAH 564 m; BESLRSE 205 fF, 7 |
IRRAE 303 A, FANE 175Kk, M 502 k. BUERSIEIAR] 1+ 50 000 i BT ALK |
ZK, E
AR B R X S R AR, TR 1« 25 000 B AL . TAEFxE |
BT 50 m WA, ST 25 m. KEEAT S0 m 4Rk, KX |
T 250 m HITZIIHEAT T 52, AT R A X LA RS, R/ MYIET T A%,
RS RSF BT OO, BN IR T A, B IMBE B4 T T35 |
TR T AR |

5 S 10 R AT SR, D2 ALY UAIE R 3 A7 ST
W, IR S s R T S, AF Ak, HehEERREL . Mk, BRiE
S4B T E 48 B R S B L FRAEL, 85 7T U—Pb [ A ZAE 6 7E (LA-ICPMS |
W) R LR T IFE R B R AL T SE A |

B R P S T R MR A . IUE . Rl ¢ SOURRATE W%, o |
BRI AT XTI TAE . BFSNTAR RIS BUR B RS bR, S5—iAiR, T |
IR ARG K TR K. TRRI 100%, T H SR AR |
30%, WIHEA MR BT 6%, HRERAA CFI0TE, TEMFRE BT |
Hu B2 0 T 2016 4F 11 1 22 H—29 HAERI AT HS M T L UA7 e & GRH% B IRIEAT |
TURSMAC. BB, I BEEROSE T 155 R 9 F BRI 55 FIist b
EBES TR, S TIEREG AU G ER, TANEER, TR, |
ARSI VAl 4, VORMACE T, JREAT THON RO, AR VERF 2, |
B T AR R B 7, T A 1 F AU 5326 Sl b R e 4 D5y T B |
TEWEEIRE ., ZPFEAT IR (149E017018) NILF% . :

5 HiEME :

TR TTHR 1 50 000 MR Pl i B 2 o FEE 3 — 6 M R 0T 2 T AR 0, |
B, TERGADHERTATFF VORISR 1, 8 (BB A AR TR (12 50 000)), |
RS T HEAMA ML TP, S5 T I TV S SRR Sk T, fEAR T KR |
O )7 TR A TG . AU T AT SO P Y (A L RO B R
BEWEAT T A RAZE , R0 0 1 T R B LR B — D e M (465.0 ~
449.1 Ma), R R (435.7 ~433.3 Ma), 1 —H G B TSGR B 22 K3 (418.0 Ma) 55 4 3]
EARIRE (£ 4), WAKBVER, IANIZIX 2 T WeRER HE— R P R e . et |
Bt — B 8 A B0 220 30— 17 g R R A Y (Yang LM Gt al; 20185 4% |
FEGFA, 2017, 2501 3055, 2018,2019b); FEHEIHAL 204 B A 40 X 76 5. o A (LRI PR 2R |
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FT 45 TTHE1 50 000K B 245 MBEMFHRETE

LI A 4 g ol B R R PR T (T CAF, 2019a), X5 Chen YW et al(2018), Li N et
al.(2018), JH7E 4 (2020)) AR—3, FBHHEE Tt A C RSB 20 A0 e 2H )
B, BIAHSE FRERL—BPL (£ 5). L ESERIBUIS A iZH X 3E 1T R — 4k
AL T RO, I NSRRI ERTIG . SRR SR T SR
R

R4 BAREESEE
! R it 5 A LA-ICPMS #5# U-PbaF i/ Ma
L OWECERERN &S, ZRUTRIGABERERT 4180829
| BB S, 5 TR A 1] 2R S BRI 433.142.1; 435.443.9
FPREFR IR 2 B K AR
SRR 2 B K AR R

Ak B KA A 435242 .4; 445 4+2 8
R 7S, 4k B KA 435.7+2.0
PR BE R I 2 2 B AE B TN 433.3+3.2
Mg, . g - 7005 ZHBEHRI N AIE KA 434.643.2
ono0; LE RN A —RKINK S
n0;  AkiAAINARBRAT KRS 449.1+6.7
00, HHRIAININEK A 465.0+14

x5 SEMEFRIIER

: e % 4 iz 24 5 EE/m A

LR IR S QW 0~7 WERA. 4P, WAL
S Qp”™ 0~21 FIUREPER. Sriednns. Bt
S Qp™ 0~10 WhHE. HE. b, 40mb KB

! +, SRS

DR JERR TREREERE JOMELL €-0on >120  RHRAINKE A, B AINE

5 e — AR KiEH €-0d >1769 KA. #IMNAE. BafA

! ES YH A

6 HIRERAAEMEYN

| TR AT 12 50 000 Mo ISR EAT 12 R AT SE, TRHT %8R eV
A S I LA R SR SR P R AR P, T DX S R R I A . A AR
R SRR VORL SRE  ABOIR R MapGIS RS, AHISER RS, AT
CfE, TR, TSRO SR AR, AR TR B,

L7 iR

(1) BRI B A T TR B LA RS — 03 e B g i | AR h B
R ER AR 4 WA, S T KA SRE LT

(2) WRIERAZE TE B B 5 M2 oG R, BB E Tl AR B AR
L AURICHE AL AR, BA LA TR - R A

Q) RGe4mih TR A1 iE (149E017018)1 : 50 000 Hb 5t KIACHE 2, HAL & 5 b
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GEOLOGY IN CHINA

JREICH 4 WA S, BIERZ9 R 104 MB, BT 1150 000 DX 365 M S5 37 25 55 57 B
W, WIZX T —B IR 7= VR A . U CE B IR S A IR A b A B AL e b
I

BUst: WRGEATI0E 12 50 000 Mo B B — AR R AR, BFAh—ZR b TA4E
NGRS EPNGESI N i R s f%ﬁbi&ﬁiﬁé%ﬂi&ﬁfﬂﬁ%%%@j‘ﬁ%
W, RSN ERNK IS T SR, eI H A &7 £ R AR

Sk
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the Songshugou area (Qinling Orogen, east-central China): petrography, phase relations, and U/Pb
zircon geochronology[J]. Journal of Metamorphic Geology, 38(4): 421-450.
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Abstract: The 1 : 50 000 geologic map database of the Shimen map sheet (I49E017018),
Henan Province (also referred to as the Database) was developed in accordance with the
‘Technical Requirements for Regional Geological Survey (Scale: 1 : 50 000)’ and other
unified standards and requirements in the geologic industry, of which previous 1 : 200 000-,
1 : 250 000- and 1 : 50 000-scale regional geological survey results were fully collected and
utilized. In addition, the digital mapping system (DGSS) was adopted for geological field
mapping and database building, and indoor map preparation was conducted along with field
mapping. This Database was mainly built to summarize the eras and types of intrusions in the
map sheet, as well as further incorporating the previously determined Shimen and Wuduoshan
intrusives into the four stages of magmatic activities, specifically the Late Ordovician, Early
Silurian, Mid-Late Silurian and the end of the Silurian period. As a result, the magma evolution
sequence was built. Furthermore, based on the formation eras of the intrusions and the contact
relationships between the intrusions and strata, the eras of the Damiao Formation and
Huoshenmiao Formation of the Early Paleozoic Erlangping Group were re-determined to be of
the Cambrian — Ordovician. The Database covers five stratigraphic units and four stages of
magmatites, as well as rock geochemistry analytical data of 66 samples and dating data of 19
samples, with a data size of about 10.4 MB. The Database fully reflects the latest results of the
1 : 50 000-scale regional geological surveys, providing references and guidance for future
mineral and geological surveys, geologic hazard prevention & control and ecological
environmental protection in the Shimen map sheet area.
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1 : 50 000 Geologic Map Database of the Shimen Map Sheet, Henan

Province, China GEOSCIENTIFIC DATA & DISCOVERY(3)

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

1 Introduction

The 1 : 50 000 geologic map survey area in the Shimen map sheet, Henan Province (also
referred to as the study area) is located in the eastern part of the Qinling orogen. It spans three
first-order tectonic units (Fig. 1), namely the North Qinling plate (and the southern margin of
the North China Craton), Central Qinling plate and Yangtze plate from north to south, with the
Shangdan and Mianlue suture zones as their boundaries (Wang Y et al., 2019; Zhang GW et
al., 2001; Xu ZQ et al., 2015; Zhang X et al., 2019). These three plates have started undergoing
subduction along the two main fault zones since the Cambrian, underwent collisional orogeny
in the Triassic and experienced the superimposition of intracontinental orogeny in the
Mesozoic—Cenozoic, thus forming the current basic tectonic framework of the Qinling orogen
(Shi Y et al., 2018; Bader T et al., 2020; Li CD et al., 2018, 2019). Previous scholars
conducted extensive research on the granite in the east Qinling Mountains. According to the
geotectonic evolutionary features of the Qinling orogen, Zhang GW et al. (2001) divided
granitic magmatic activities into three stages: the pre-orogenic stage of Mesoproterozoic —
Early Precambrian, main orogenic stage of Neoproterozoic — Early Mesozoic and post-
orogenic stage of Mesozoic — Cenozoic. Wang XX et al. (2015), however, divided the granitic
magmatism in the Qinling orogen into four stages: the Neoproterozoic, Paleozoic, Early
Mesozoic and Late Mesozoic, which were all researched by scholars in detail (Liu L et al.,
2016; Wang T et al., 2009; Zhang X et al., 2017; Lai Y et al., 2017; Wang JB et al., 2018).

The geological surveys of the study area began in the 1930s. In contrast, systematical
geological prospecting of the area was not conducted until after the 1950s, including the

1 : 200 000-scale regional geological surveys, stream sediment survey, heavy concentrate
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Fig. 1 Regional location (a) and geologic sketch (b) covered by the 1 : 50 000 Geologic Map of
the Shimen map sheet, Henan Province
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survey, gravity survey, aeromagnetic survey, 1 : 50 000-scale mineral and geological survey
and magnetic survey, and 1 : 250 000-scale regional geological surveys, which were
conducted successively. Furthermore, the 1 : 50 000-scale regional geological survey areas
were locally summarized. All these provide basic research data for the preparation of the
geologic maps of the Shimen map sheet. In recent years, significant progress has been made in
research on the geology, geochemistry and isotopes of the Early Paleozoic granite in the north
Qinling Mountains. Many scholars have comprehensively summarized the evolutionary
process of the granite and put forward new understandings (Li N et al., 2018; Zhang GW et al.,
1996, 2001; Wang T et al., 2009; Wang ZQ et al., 2009; Zhang CL et al., 2013). However,
there are still different views on critical scientific issues, such as the evolutionary stages and
corresponding rock types of the Early Paleozoic magma and the age ranges of the subduction,
collision and post-collision of Early Paleozoic plates (Zhang YQ et al., 2019; Liu XC et al.,
2015). The 1 :50 000 geologic map of the Shimen map sheet, Henan Province is the
geological survey result achieved by China Geological Survey. Great efforts have been made
in order to allow it to reflect the achievements of the geological survey and scientific research
obtained from a new round of geological surveys. The purpose is to provide basic geologic
maps for further surveys of the mineral and resources, geologic hazards and ecological
environment in the study area, and to provide detailed references for geological field surveys
and scientific research.

A great number of analyses and testing were previously conducted on the geologic blocks
in the map sheet, especially on the intrusions, achieving some significant results (Lu SW, 1994;
Lei M, 2010; Li MZ et al., 2014). However, they are not representative and systematical since
they tend to focus on certain types of rocks. In this study, systematical geological surveying,
sampling and analysing were conducted for every type of geologic block in the map sheet
according to the ‘Technical Requirements for Regional Geological Survey (Scale: 1 : 50 000)’.
As a result, a geologic map database (Fang HB et al., 2020) was established, which represents
the most complete basic geological data in the map sheet.

The brief metadata table of the Database is shown in Table 1.

2 Methods for Data Acquisition and Processing

2.1 Data Preparation

The 1 : 50 000 geologic map of the Shimen Map sheet, Henan Province was developed
according to the ‘Technical Requirements for Regional Geological Surveys (Scale: 1 : 50 000)’
based on remote sensing (RS), global satellite positioning system (GPS) and geographical
information system (GIS). It was guided by the contemporary systematical perspective of
geosciences and new theories on the research of orogen and regional geologic tectonics.
During the development of the map, a basic geological survey of the study area was conducted
by applying the Point—Routing —Boundary (PRB) digital mapping technique, following the
principles of combining remote sensing interpretation with ground survey and combining

macroscopic with microscopic geologic mapping. The geographical base map of the 1 : 50 000
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name 1 : 50 000 Geologic Map Database of the Shimen Map Sheet, Henan
Province, China

Database (dataset) authors For sedimentary rocks: Fang Huaibin, Henan Institute of Geological
Survey

For volcanics: Chao Hongli, Henan Institute of Geological Survey
For intrusions: Li Kaiwen, Henan Institute of Geological Survey
For metamorphic rocks: Liu Kun, Henan Institute of Geological Survey

Data acquisition time 2014 -2016

Geographical area 112°15"—112°30'E, 33°10" — 33°20'N

Data format MapGIS

Data size 10.4 MB

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

Fund project Jointly funded by the projects titled ‘Geological and Mineral Survey of

the Zhongtiao-Xiongershan Metallogenic Area’ (No.: DD20160043)
and ‘I : 50 000-scale Regional Geological and Mineral Survey of
Shimen, Neixiang, Zhenping and Angao Map Sheets, Henan Province’
(No.: 12120114027 001) initiated by China Geological Survey

Language Chinese

Database (dataset) composition The Database consists of databases and map decorations of a 1 : 50 000
geologic map. The databases include the data of sedimentary rocks,
volcanics, intrusions, metamorphic rocks, the Quaternary, dikes,
structures, geologic boundaries, attitude, isotopic samples and ages,
lithologic patterns, geologic codes and local names, roads, rivers, and
reservoirs. The map decorations include an index map, histograms, an
intrusion unit map, legends, transverse cutting profiles, a geologic
structure outline map and a duty table

geologic map is taken as the latest geographic data from the National Administration of
Surveying, Mapping and Geoinformation of China, and the data were processed by applying

existing technical standards and using computer software such as DGSS and MapGIS.

2.2 Data Acquisition
2.2.1 Data Acquisition and Preparation

The topographic map in this study was taken as a 1 : 50 000 digital topographic map
provided by the National Geomatics Center of China, and the Gauss-Kruger projection, Xi'an
1980 and National Height Datum 1985 were adopted as the projection type, ellipsoidal
parameters and elevation datum, respectively. The original data include the configuration of
digital devices, 1 : 50 000 digital topographic map and multivariate data. The PRB dictionary
library was developed according to both field survey and specific conditions of the study area
based on the full utilization of previous data. It mainly consists of the data model’s 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. The basic information of the map sheet also includes information about the

mapping personnel.
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2.2.2 Data Acquisition

The PRB digital mapping database was preliminarily established by plotting the points
and lines including geologic points, geologic boundaries and geologic routes on DGSS based
on the field survey, using the 1 : 250 000 topographic map in the palm-sized personal digital
assistant as the base map.

Geologic points (Point): coordinates of the geologic points were read from GPS; the
attributes of the geologic points were filled in on DGSS, including route No., geologic point
No., micro-landform, sites, outcrops, weathering level, location description, mapping unit,
names and contact relationships of rocks, and attitude.

Geologic routes (Routing): the attributes of geologic routes that need to be filled in on the
DGSS include route No., geologic point No., route code, direction, the distance of current
station, accumulative distance, mapping units and rock names. Among these attributes, the
direction, distance of current station and accumulative distance were automatically read by
DGSS.

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

Geologic attitude (Attitude), photos (Photo), sketches (Sketch) and samples (Sample)
acquired along the routes: they were positioned on DGSS, relevant position data were input

into the system, and related attribute data were filled in on DGSS.

2.3 Data Collation

(1) Import the original data gathered on the palm-sized personal digital assistant in the
field such as GPS points, geologic points, geologic routes and geologic boundaries into the
desktop version of DGSS, and then collate the data according to applicable specifications.

(2) Move all geologic points gathered in the field to corresponding GPS points and then
rewrite the coordinates of the geologic points. Complete the data such as route Nos. of the
geologic points, geologic point Nos., mapping units and names and contact relationships of
rocks. The rock names in the text description of the geologic points (PRB_P) should be the
names input into the geologic points. Then comprehensively designate the rocks by combining
their names in the field after results of the thin section identification are determined.

(3) Move all geologic boundaries gathered in the field to corresponding GPS points. Then
successively lengthen or shorten the geologic boundaries based on actual conditions, process
them by following the V-like rule, and finally smoothen and beautify them. Then set geologic
boundaries, as well as the features of faults, such as types, colors and width of lines for the
whole map sheet in a unified way (for instance, set the line type, line color and line width of
geologic boundaries to 1, 1 and 0.1, respectively). Then complete the geologic boundary
description and use the phrasing: “the mapping units on the left side of the boundary include...,
the ones one the right side include...” to describe the lithologic difference between two sides:

The mapping units on the left and right sides of the boundary respectively belong to the
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lithology of the previous route and the next route by default. Finally, determine the contact
relationship between the lithology on the two sides and provide related geological evidence.

(4) Adjust the two ends of all geologic routes gathered in the field to the coordinates of
GPS points corresponding to the start- and end-points of the routes, and smoothen the routes.
Then set the line parameters of the routes in a unified way in the whole map sheet, such as line
type, line color and line width (for instance, set the line type, line color and line width to 1, 1,
and 0.1, respectively), and then re-calculate the orientation and distance of the routes. Finally,
complement the contents of the routes, including the lithologic composition and change
features of the routes.

(5) Move the attitude, samples, photos and sketches gathered along the routes to
corresponding GPS points and rewrite their coordinates. Then complement related attribute
data such as the strike, dip, dip angle, type and mapping units of attitude; information, lens
direction and detailed photo description of samples; and the name, scale and image of sketches.
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

Put the four improved 1 : 250 000-scale geologic routes and profiles (sections) onto the
desktop version of DGSS into a database in a unified way. In this way, the field general map
database was generated. After this, examine attribute structures of all geologic tectonics.
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 observed along field routes from the field general map database. This
resulted in the automatic generation of three files, specifically the point feature file
(Geolabel.wt), line feature file (Geoline.wl) and polygon feature file (Geopoly.wp). Next,
check the attribute structures of all features, conduct topological area creation according to
routes and geologic boundaries in 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

Transfer the four 1 : 250 000 primitive data maps into a database based on the original
map for compilation. As a result, a compilation of the database of the 1 : 50 000 original map
of the Shimen map sheet was formed.
2.4.4 Spatial Database

Import the compilation of the database of the 1 : 50 000 original map of the Shimen map
sheet into the result database, generating the spatial database of the 1 : 50 000 geologic map of
the Shimen map sheet. This database includes three parts: geographical features, geologic
tectonics and map decorations It is divided into map layers of basic information of the map
sheet, including water systems, transportation, habitations, boundaries and borders,

topographic contour, strata, volcanic lithology, infermal stratigraphic units, intrusions, dikes,
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alteration of surrounding rocks, metamorphic facies zones, faults, tectonic deformation zones,

attitude symbols and other primitives.

2.5 Preparation of Corner Maps and Map Decorations
2.5.1 Comprehensive Histograms

The comprehensive histograms are used to present the combined features of
lithostratigraphic units in the master map in detail. They were prepared based on the
comprehensive analysis and research of the sedimentary formations, thickness, eras and
stratigraphic units of the strata in the map sheet.
2.5.2 Mapping Unit Map of Intrusions

The intrusions are mainly developed in the map sheet. The stages of the intrusions in the
master map 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 setting.
2.5.3 Legends

The colors, line types, rock types, symbols and codes of the geologic blocks, lines and
sub-maps involved in the master map were described in accordance with the ‘Geological
Symbols Used for Regional Geological Maps’ (GB/T 958-2015).
2.5.4 Geologic Structure Outline Map

Fault structures are developed in the map sheet. The geologic structure outline map is
used to present the tectonic framework of the 1 : 50 000 geologic map of the map sheet,
focusing on attitude and properties of the faults in the geologic map. This will help to
understand the tectonic pattern of the whole map sheet.
2.5.5 Geologic Profiles

The tectonic lines in the map sheet are mainly in a NW trending, followed by NE
trending. Two NE-trending transverse cutting profiles perpendicular to the primary tectonic
lines are presented to fully reflect the overall tectonic framework in the map sheet. They are
used to show the Erlangping Group of the Lower Paleozoic and the granite of the Late
Ordovician — Early Silurian - Mid-Late Silurian - the end of the Silurian period, respectively.
They are mainly presented using ’line type for standard profiles + standard code’. Meanwhile,
patterns, codes and contact relationships are labeled at proper locations in the two profiles.
2.5.6 Index Map

The index map is used to display the information of the map sheets adjacent to the Shimen
map sheet, including the names of the map sheets and names of the 1 : 50 000 geologic maps
of the map sheets. This makes it convenient to retrieve the information on the adjacent map

sheets.

3 Description of Data Samples

3.1 Data Types
Names of entity types: points (.wt), lines (.wl), and polygons (.wp).
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Points: codes of various geologic blocks, geologic patterns, fault Nos., attitude, isotopes,
etc.
Lines: intrusive boundaries, lithofacies boundaries, fault structures, roads, rivers, etc.
Polygons: sedimentary rocks, volcanics, intrusions, metamorphic rocks, the Quaternary,

reservoirs, etc.

3.2 Contents in Map Layers

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

Contents in corner maps and map decorations include the comprehensive histograms,
mapping units of intrusions, legends, geologic structure outline map, geologic profiles 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, minimum and maximum ages of the geologic polygon entity and subtype ID. The
attributes of geologic polygon entities of Late Ordovician diorites 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; subtype ID.

The attribution structure of attitude (_Attitude): the name code and name of attitude type,

strike, dip, dip angle and subtype ID.

Table 2 Attributes of geologic polygon entities of ordovician diorites

No.  Data item Label code Datatype Example of content description
1 ID *Feature Id Character ~ AI49E017018000000012

2 Original code Source Id Character

3 Type code *Feature_Type Character JO0@3

4 Name Geobody Name Character  Late Ordovician diorites

5 Era Geobody Era Character O@3

6 Minimum age Geobody_Agel Double 449.1 Ma

7 Maximum age Geobody Age2 Double 465.0 Ma

8 Subtype ID Subtype Integer 1

Note: @ denotes subscript.
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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 No. and name of
the sample, dating method, age dated, the unit and code of the geologic block dated, the unit
and date of dating analysis, and subtype ID.

The attribute structure of shoreline of rivers and reservoirs (_Line_Geography): primitive
type and name and subtype ID.

3.3.2 Complex Classes

The attribute structure of an alteration zone (_Alteration Polygon): the name code, 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 and 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 (volcanic) 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; biofossil zone or
biotic association; 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 and subtype ID. The attributes of lithostratigraphic units of
Late Ordovician diorite intrusions 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 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;
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Table 3 Attributes of lithochronologic units of late Ordovician diorite intrusions

No. Data item Standard code Data type Examples of content description

1  Feature type (geologic code) *Feature Type Character 00@3
2 Name of rock-mass mapping unit Intru Body Name Character Late Ordovician diorite
3 Symbol of rock-mass mapping unit Intru_Body Code Character 00O@3

4 Rock name (lithology) Rock Name Character  Gneissic coarse-medium-
grained hornblende diorite

5 Rock color Color Character  Grayish-green

6  Rock texture Rock_Texture Character Hypidiomorphic granular
texture

7  Rock structure Rock Structure ~ Character Massive structure, gneissic
structure

8 Lithofacies Rock Phases Character  Plutonic facies

9  Contact relationship with Contact_Relation Character Intrusive contact

surrounding rocks

10 Primary minerals and their content Primary Mineral Character Plagioclase (40-50%) and
hornblende (30-35%)

11 Secondary minerals and their Secondary Mineral Character  Orthoclase (3—5%) and quartz
content (2-4%)
12 Strike of the interface with Strike Integer 93

surrounding rocks/°

13 Dip of the contact surface with Dip_Direction Integer 3
surrounding rocks/°

14 Dip angle of the contact surface ~ Dip_Angle Integer 65
with surrounding rocks/®

15 Formation era Era Character O@3

16 Ore-bearing properties Commodities Character *

17 Subtype ID Subtype Integer 0

Note: @ denotes subscript.

active stages, 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, name, characteristics of
primitive; subtype ID.

The attribute structure of the basic information of map sheet (_Sheet Mapinfo): map
name, coordinate system, elevation system, left longitude, right longitude, upper latitude, lower
latitude, mapping method, survey organization, organization responsible for acceptance check
of the map sheet, rated level, completion date, publication date, data source and data

acquisition date.

4 Data Quality Control and Assessment

The 1 : 50 000-scale regional geological survey of Shimen map sheet, Henan Province
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was conducted in accordance with the ‘Technical Requirements for Regional Geological
Surveys (Scale: 1 : 50 000)’ based on the systematical acquisition and comprehensive analysis
of existing geologic data. Meanwhile, a geological survey of total 904 km routes was
conducted, which involves 1602 various geologic points (average density: 3.76 points/kmz)
and 2765 geologic boundaries (average point interval: 564 m). Moreover, 295 samples, 303
attitudes, 17 sketches and 502 photos were obtained. In this way, the specific requirements of
the mapping precision of 1 : 50 000 geologic mapping were met.

The digital mapping instruments were utilized to acquire data in the field and the 1 : 250 000
digital topographic maps were adopted for the preparation of freehand field maps. The
following geologic blocks were all plotted in the geologic map: the sealed geologic blocks with
a diameter greater than 50 m, the linear geologic blocks with a width greater than 25 m and a
length greater than 50 m and the faults with a length greater than 250 m. The outlines of all
bedrock outcrops distributed in the Quaternary were plotted, regardless of their sizes. The
outcrops with a size less than mapping sizes were presented after having been amplified. The
digital mapping technology was applied in the field, with the route interval, and all work
meeting general requirements of the survey.

All samples for various testing were acquired according to applicable provisions and then
analyzed and tested by certified organizations. Therefore, the authentication reports and testing
data are accurate and reliable, and meet relevant requirements. The samples for analysis of
silicate, rare earth elements and trace elements were analyzed at the Hubei Geological
Research Laboratory, China. LA-ICPMS zircon U-Pb dating was conducted in the Tianjin
Institute of Geology and Mineral Resources, China and the Institute of Geochemistry, Chinese
Academy of Sciences.

A ‘three-level quality management’ network consisting of the Henan Institute of
Geological Surveys, project department and work teams were established during geologic
mapping. Additionally, the project design document and applicable specifications were strictly
followed. Before any fieldwork, the division criteria of mapping units and the knowledge of
the project were unified. During the project, self-check, mutual check and spot check were
continually carried out. The self-check rate and mutual check rate were both at 100%, and the
spot check rates performed by the project leader and the Henan Institute of Geological Surveys
were 32% and 6%, respectively, with writing records of all checks being kept. During Nov.
22-29 2016, the Tianjin Center of China Geological Survey organized experts to conduct field
acceptance checks of the map sheet in Zhengzhou, Henan Province. The experts unanimously
considered that the project team successfully completed the goals and tasks specified in the
project charter, as well as approving the main physical workload design. They thought various
work arrangements met the requirements of the design and applicable specifications, consisting
of correct work methodologies and high work quality. The original data submitted were
considered to be complete; the data acquired were rich and systematically collated; and the
analysis and testing data were complete. Meanwhile, -the experts believed the quality

management and its guarantee measures were effective, and most importantly, good progress
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was made in the basic geological survey and research, such as the division of intrusion stages.

Finally, the 1 : 50 000 geologic map of the Shimen map sheet was rated excellent.

5 Data Value

The 1 : 50 000 geologic map of the Shimen map sheet, Henan Province is a result map of
a new round of geological surveys initiated by China Geological Survey. Detailed geologic
mapping was conducted for the map sheet according to the ‘Technical Requirements for
Regional Geological Survey (Scale: 1 : 50 000) based on the systematical collection of
previous research data. It has improved the level of regional geological survey and
fundamental research, and achieved new breakthroughs in solving major basic geological
problems. The main focus of this study is to summarize the types of the intrusions,
emplacement eras and tectonic setting in the map sheet. As a result, the previously determined
Shimen and Wuduoshan intrusives were incorporated into the four stages of magmatic
activities, namely Late Ordovician (465.0—449.1 Ma), Early Silurian (435.7—433.3 Ma), Mid-
Late Silurian and the end of the Silurian period (418.0 Ma) (Table 4). It can be argued that the
map sheet underwent Late Cambrian — Middle Ordovician plate subduction, Late Ordovician —
Middle Silurian plate collision and the end of the Silurian period — Early Devonian post-
collision process (Yang LM et al., 2018; Meng XS et al., 2017; Li KW et al., 2018, 2019b).
Furthermore, it was put forward that the Nanzhao area in the north Qinling Mountains changed
from a subduction environment to a continent-continent collision environment at the end of

Early Silurian (Li KW et al., 2019a), which is consistent with the understanding of Chen YW

Table 4 Mapping units of the intrusions

LA-ICPMS Zircon

U-Pb age /Ma
Paleozoic The end of the &S, Highly-porphyritic coarse- —medium- 418.0+2.9

Era Epoch Code Lithology

Silurian period grained biotite syenogranites
Mid-Late Silurian #yS, ; Medium—fine-grained muscovite-biotite 433.1£2.1; 435.443.9
adamellites

Moderately-porphyritic medium—fine-
grained biotite adamellites
Porphyritic medium—fine-grained biotite
adamellites
Medium—fine-grained biotite adamellites 435.2+2.4; 445.4+2.8
Early Silurian y0S;  Fine-grained biotite granodiorites 435.7+2.0
Moderately-porphyritic medium- — fine- 433.3+3.2
grained biotite granodiorites
Late Ordovician ~ 7oO;  Highly—moderately-porphyritic medium- 434.6+3.2
grained hornblende-quartz monzonites
onoO3; Lowly-porphyritic coarse— medium-
grained hornblende-quartz monzodiorites
703 Fine-grained hornblende-biotite 449.1+6.7
monzonites

005 Coarse-medium-grained hornblende 465.0+14
diorites
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et al. (2018), Li N et al. (2018) and Zhou S et al. (2020). In this study, the eras of the Damiao
Formation and Huoshenmiao Formation of the Early Paleozoic Erlangping Group were re-
determined to be of Cambrian — Ordovician (Table 5). These findings will provide basic
geologic data for further surveys of geology and mineral prospecting in the map sheet, basic
maps for follow-up geologic hazard prevention and control, and ecological environmental

protection in the map sheet.

6 Methods and Recommendations for Data Usage

The Database boasts broad application prospects. It can be used as the basic database of
basic geologic maps on both the same or different scales. It can also provide basic data for
regional and local geologic hazard prevention and control, and ecological environmental
protection. The Database is in MapGIS format, in which the detailed data are easy to query and
highly editable. Furthermore, they can be superimposed and combined with other data in the

same format and further re-processed. Therefore, the data in the Database can be easily shared.

7 Conclusion

(1) The previously determined Shimen and Wuduoshan intrusives were incorporated into
four stages of magmatic activities, namely Late Ordovician, Early Silurian, Mid-Late Silurian
and the end of the Silurian period. As a result, the magma evolution sequence was built.

(2) Based on the formation eras of the intrusions and contact relationships between the
intrusions and strata, the eras of the Damiao Formation and Huoshenmiao Formation of the
Early Paleozoic Erlangping Group were re-determined to be of the Cambrian — Ordovician.

(3) The 1 : 50 000 geologic map database of the Shimen map sheet, Henan Province was
systematically developed. It covers five stratigraphic units and four stages of magmatites, with
a data size of about 10.4 MB. It fully reflects the latest results of the 1 : 50 000-scale regional
geological surveys, and will provide basic maps for mineral and geological surveys, geologic

hazard prevention and control and ecological environmental protection in the Shimen map

Table 5 Comprehensive histogram section table

Thickn
Erathem System Series Group Formation = Code /10 eLithology
ss/m
Cenozoic Quaternary Holocene Qn” “0-7 Sandy gravels, fine sand,
sandy loam
Upper stpal 0-21  Argillaceous sandy
Pleistocene gravels, argillaceous fine
sand, clay
Middle Qp”¥ 0-10 Sandy gravels, coarse
Pleistocene sand, medium sand, fine
sand and clay, calcareous
nodules
Lower  Cambrian—Or Erlangping Huoshenmiao €-O/ >120 Plagioclasite- hornblende
Paleozoic dovician Group Formation schists, amphibolites
Damiao €-0d —>176.9 Marbles, plagioclasite-
Formation hornblende schists,

biotite-quartz schists
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sheet area.
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