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Abstract: Laozhuang diopside—tremolite deposit in Nanzhao county is the only diopside—tremolite deposit in
Henan Province. The mining area is located in the north of Luanchuan—Minggang regional fault, and the tecton-
ic position is in the south margin of North China block. There are two diopside—tremolit eorebodies in the min-
ing area, which occur in the upper part of Nannihu formation of Luanchuan group of Qingbaikou system in stra-

toid form. The orebody morphology is simple. The wall rock alteration are mainly tremolite and diopside, fol-
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lowed by potassic feldspar and phlogopitization. The natural types of ores are mainly phlogopite diopside skarn,

phlogopite diopside skarn and phlogopite diopsides karn. The mineral composition is mainly tremolite and diop-

side, followed by potash feldspar and phlogopite, a small amount of calcite. The chemical composition of the ore
are Si0,, CaO, MgO and Al,O;, followed by FeO, K,0, Na,O and CO,. Ore grade: tremolite + diopside (Tl + Di)
is relatively high and stable, and the average ore grade (T + Di) is 68.25%. The preliminary test of diopside raw

ore replacing wollastonite in the production of glazed tile shows that the product has stable performance and ob-

vious energy saving effect. The deposit belongs to skarn type and the metallogenic epoch is early Cretaceous.

The formation of the deposit is controlled by early Cretaceous Zhuyuan quartz syenite porphyry, dolomite mar-

ble in the upper Nannihu formation and interlayer fracture zone. Skarn stage is the main metallogenic stage.

Diopside is formed in dry skarn stage, tremolite is formed in wet skarn stage, and potash feldspar, phlogopite

and calcite are formed in oxidation stage.

Keywords: diopside—tremolite; geological characteristics of the deposit; cause of formation; Nanzhao
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Fig. 1

Geological map of Laozhuang mining area in Nanzhao County, Henan Province



206 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

552 2 Qbn™): AR A = A KHL, R
4 30~50 m,

553 2(Qbn™™): AR ER B AR a4 KIS,
EFEGAR W, JRE R 30 m.

B4 AQbn™): AR A=A KA, N ]
SR, R R 100~200 m.

B 52Qbn™): i 1 S0k, HEBFBEKOE
N RH . &nthBNABIEAW RS &> EHK
ABEREAR R AEAN, JEE R 16~33 m,

B 6 R Qo™ NBMEAKRIA, BT . N55
TR Z I8 e 2 CAD, JREEE A 10 m.

$7)2Qbr™ D W NS0k, HeEmtBNAaW
K & BtHENABEEAY R A &K A S
AR RAHR, JFEEE R 7~23 m.

88 E(Qbn™): MBINALE =R # . BINA
Bt B, AV A S .

o2 Qn™): MW R AR AR A, R
e i N A Ak K B A W E T L R e, RN
15~60 m.

SV A (Qbm): 43 A T X . X3k |
3B FRE(Qbm) RAREWH A L e RELE B2
B (Qbm®) A = A K FLS; B (Qbm™) A4 5
R E . A A REERAKE ., 7K NNA B
OYAR, FFRER A A IR K A B R A AP R
MR N FF 4. WA AE . S5 B W) R s F s
JRASTE AR, A R LR 6 A A2

55 12Qbm'™): HIK HAJE AR Y, SR K
25~60 m, AJYER 5 rg Je S 10 73 Fhn s

B2 2(Qbm'™): A T m AT, RN 25 m;

55 3 2 (Qbm"™): - R R AR S SR
60~ 80 m;

AR Qbm'™: MW KA = n AW,
JEERE R T 80 my

5552 (Qbm™): Wi R R AW E, B
100~ 130 m;

86 2(Qbm"™): W RENM B AR A, KA
Y iE R, JBERT 250 m,

WXk — BRI i 2, b 25 1) A6 VG Y {6 1R
210°+, fii ff1 k 60°~85°, JEyFP T B 7. ok il 7] b AL 4% .

Fy 300 W2 8 DX 3 6 b 2P — A B i 3 )2 ) — 3
gy, WA DX AG 3@ B, Ok BE HERE 55 IR 1B o 2k
R XK B 2950 m, 5E 6] R 105°~ 1300, {5

N

H

)/ V4, M ARl 75°~81°, SRR T T EAL . WEREAT T
FE 30~100 m, FH— RFI/NBTIE 4H . ™ &k fE
B, LEONISNIBEERIA ., BET . TS50 KR4h
200~ 500 m, X 7 AR TCHEIRAE H .

W DX H R AR AR A Bl A E A B A
(Eom)y), I A FHEZ I AL MR Ye I o A R S AN F )
(AR R1AR, A6 PG P4 [ 22 3 000 m, R RE PE—Jbdb 4R
] 58 & oA 200~ 650 m, TIAUH 1.35 km®, APEHR—, N
ABIERBES . B OIRRNLE, BRIBERRES,
FEFTEE BB GBI S5 1, BRRA G o RUBE o R
A1, KR 1~5 mm. BT 45 # K A1 (70%~80%)
AHEC10%~15%) . BB (4% ~5%) FIH =1 (1%) .
RN RERD BE KA A B A5 fRE R
Si0, ¥ & N 68.94%, ALO; % i N 14.80%, TiO, 7 &
9 0.82%, CaO % &} 0.41%, MgO & & 4 0.87%,
Fe,0; 7 & N 4.61%, FeO & &4 0.30%, K,0 & &4
3.50%, Na,0 % i 4 4.15%, Mn & £ 5 0.09%, P,O; &%
N 0.12%., HEHMEIEE(S) N 2.200<3.3), i AHE
B A/CNK 4 1.84(>1.1), F W% A1 & 45 P 5 1
BB A, AT RELE IS Bl ¢ A R PR B B (R e
R, 2014) ¢

2 WPRHRE

2.1 HR4FE

BHEAT B NAY T AT bl A 55 0 K5
ER S SN B SME A (B A1) b, 7E R TR W 4
A KA I 2 I A Th 5ok B8, 201k
IRCEET

EEA-ENAH A T X ER, 2dbv
PO— R R ) R A, PR A R A DX, e e A b B
Qbn™*. Qbn™, Qbn™ 3 NEMEZA . TN & =k
BFEABNAY KA. & BENABEAY RS,
AR EMEA RIS E B EEEIN AR R A
GobEEEABNAY REE. 02K KT 5750
m, JEEH 60~90 m, R G E B B T 1L
S22 E 2,

[ S0k 20207 Fra oA B 5 Ak
JZH(Qbr™) . FE 1] h 290°~305°, {1 [i] Jy 200°~215°,
i FAA 63°~85°, Ja ki F sy sl i 1 dbdb AR . R
KK T 3000 m, Ho TREE G A 2 000 m, JE &
4 18.27~29.76 m, V- ¥ JE FE 4y 23.41 m, J&FEAE L R



% 2 01 USR5 TP T T B TS A B DY 400 DR TR B LR B 43 B 207
= 30°
-
™ N TC6-2 J \'\‘
- - - TC6—1 Wi Y '
T é\'\'ﬁi'f\\’\'\‘\\ o AT
Y e ’\’\ " \\'
- e ;/0 / ///// 7 é\~\ \ AN N \"\'\ \ Qb
[oom | sl T BE 1 )2 MBI ERE 4 2 Qbm Qb Y /1 ViV e
11
FVEIIAL LB 9 2 [onr| AVEMIAL LB 4 2 [/ /) BN S S Qo o
FIEIAL EBE 8 2 [sonk] o LIRS B K s s
LR R 7D e B azrkme [ wnss
gL g e 2 [/Z) R0 IR O - wrmnsgkma 3 )ik
o S B ) EIERREE [ R 0 10m

B2 BHEEZEVTXE6BRE&HEE

Fig. 2 Profile of the 6th exploration line in Laozhuang mining area, Nanzhao County, Henan Province
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Tab. 1 Ore characteristics of Laozhuang mining area in Nanzhao County, Henan Province
(VSRS i il {5, L5 H0) A8 1 RN Wi #
AT BHEA (2% ~5%) . KA
b S T ‘ ) %Hﬁﬁﬁﬁf%m\ (g?w\?N??¢O%EUEWE .
K TRIEHR KA-Kaa BER AR 451 (30%~80%) . B WA (0%~30%) . & FHHKM
) IR N B 21 C10%~20%) . # KA (10%~
30%) . A (<3%) . BERRET SR
BT (30%~T70%) . BN A
& A BEE NG5 , il ok R IR AR S A5, (10%~25%) . 4 =1 (10%~25%) | -
# & ) 2R A
gk 0 ATE KRG Bk AHREE BT 0% 30%) | A (<o, T
[ R S
i B N A (40%~80%) . 4z BE
s , B AR A 2 A
ézi’ffiaw PHRTE WA @Tﬁff;jﬂ?ﬁ 5%~ 55%) . AT (3%—~20%) . E %A
e = . il
. . . %ML (30%~70%) . F KA
K1 i W N B AE G 25 A X
ﬁki?gﬁw Uﬁiﬁ W - gk *HEE%QJ (6%~40%) . J7fRAT (10%~30%) .  KEHH
e b . R 2
%N A (50%~85%) . MK A
FRE IR S L IR
BNOWRAR 5 AT Hat BAREREH, R (5%~ 40%) . BHEL (<5%) . JrfRfi BRI

AR NN € TR /NN B N 3

(5%~25%), &=tk BT %M




208 o4t o# R

NORTHWESTERN GEOLOGY

2023 4E

AT IR BT

BINACTD: Ta-Rata, N aka, g
SEARAEAR R, AR A BURIR L S 4EIR RO .
) 35T, P A A I AR 3 IR 12405 56°, RHE
I, W HN 16°~19°, il i f BRI 90°, Kits N
0.2~ 1 mm, 35 2~ 10 mm, & RS BE S . AT 0L #E
VERSIE %NS

BWEA(DD: LKA BAIERCR, 450K
[ IE S AR, B D) DT U Y, PR A B S A
90°, RHH Y, TH AN 40°, RiFEN 0.1~0.7 mm, 4>l
ik 5~10 mm, & AR BE i

PR A(Kp): KHGARRLLE, IERAR. R
fRHE A L SR ARIER A RH A B 73U .
RLEHR 0.2~0.5 mm, 5K 2~5 mm, & A EE A
BINA LR,

4~ BE(PhD: S8, R RR, A2k 02~
0.8 mm, 5|35 3~4 mm, PO L B, BigA
fb. BZ @bk Ng &8, Np L.

J5 A7 (Cal): JRFR UL 1~5 mm 58 (4977 1% A7 40 ik,
AT A RE N A BEA ST AR T
1 BIE PR R, E BIE-A T dh.

AHCQ): H/RAT WL, Tk A, kiR,
Kife M 0.1~0.2 mm,

WE (MO B/RAT UL, B, 2 B RIR,

i FEA 0.05~0.1 mm, 2 SRS, MR A AL VB
RS
222 ALFERS

WA AL 2F 4y £ 2R Si0,. CaO, MgO Al ALO,,
HK N TFeO(FeO+Fe,0,) 1 K,0, Na,0 Fll CO, 5 /b 1
i (£ 2) . SiO, FrE N 46%~53%, F-1IH 50.26%;
CaO &N 12%~17%, -4 14.23%; MgO & & H
10%~ 16%, “E-3494 12.22%; ALO, &N 9.5%~11.5%,
SE-H10h 10.53%.  Si0,, CaO, MgO Fil ALO; i Fl— %
TE 87%+. TFeO & 4 4%~ 6%, F K 4.71%; K,0
TN 2.5%~4%, F3 R 3.01%:; Na,0 & i 0.3%~
0.7%, “F- 314 0.47%; CO, &% i H 0.5% ~3%, V-3 K
1.23%. Si0, WAFH W) 2 i [N A1 FLE A, FOR Sy #1
KA & = B CaO WAFH™ 1 J i IN A FLE WA, 7D
WA T 7 A1 s MgO WRAFH™ W) ki85 IN A1 R VAT
DR T A B, AR SR R I 2
A A1 FeO, MnO, TiO, fil/> i ALO; L2 i [R5 B
K AE CaO. MgO WA T &N A . BEA T, #5r
FeO 7E 4 =B % MO, Na,0 3= % DI 2K i [/ 4 1B
KA KO WA THKAMERBEPGR3),

WA AL B BAT 4 A FE s DL 150 (R k2
BCAT AR TR, 2% 204 O e R W i 2200 . @Bk CO, & &
ALK AL, Si0,. CaO. MgO. ALO,. TFeO. K,0 Fl
Na,O & e (F 3, Co, & HA BEB

x2 HEREZERTANERS THHIR%)

Tab. 2 Chemical composition and mineral composition of ores in Laozhuang District, Nanzhao County

K 4 5

X
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B/NME O EKRME PHE BEME EBRKE O CPHHE EBEME O ERKRE  FHE

Sio, 35.46 62.30 52.76 6.28 49.07 46.70 6.28 62.30 50.26

Ca0O 5.90 33.81 13.36 7.14 2238 15.52 7.14 33.81 14.23

MgO 2.12 14.98 10.84 6.69 19.98 14.26 6.69 19.98 12.22
TFeO( FeO+Fe;,0,) 3.05 8.44 4.81 3.15 6.46 457 3.15 8.44 4.71
ALO, 6.29 13.58 10.75 6.46 12.64 10.21 6.46 13.58 10.53

K,0 0.30 8.10 3.31 0.00 485 2.56 0.00 8.10 3.01

Na,0 0.10 2.45 0.63 0.10 0.45 0.23 0.10 2.45 0.47

Co, 0.00 13.17 0.65 0.00 15.32 2.10 0.00 15.32 123
&N A CTD 0.00 85.09 41.05 0.00 84.72 46.74 0.00 85.09 43.34
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7 N A+ VA
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4 = #: (PhD 0.00 27.38 10.88 0.00 43.93 15.92 0.00 43.93 12.91
77 fif A1 (Cal) 0.00 29.90 1.48 0.00 34.78 475 0.00 34.78 2.80
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Tab. 3 Single mineral EPMA analysis results of Laozhuang mining area in Nanzhao County
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