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Abstract; The Tuomoerte medium type iron deposit can be found in the metavolcanic-sedimentary sequence of the
upper Kangbutiebao Formation from the Upper Silurian to Lower Devonian. The source of ore materials,
mineralogenetic epoch and metallogenesis were studied by S stable isotope and geochronology and are reported in
this paper. Three periods of mineralization can be distinguished on the basis of field evidence and petrographic
analyses: volcano-sedimentation, magmatic-hydrothermal, and regional metamorphism. The majority of the Fe-Mn
metallogenic activity occurred during the volcano-sedimentation period, some Fe and the majority of Cu

mineralization occurred during the magmatic-hydrothermal period. The §*S values of pyrite from the volcano-
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sedimentation period ranged from 6.2%o to 13. 1%0 and —20%o, indicating that the sulfur was mainly derived from
the volcanic rocks, with some minor contributions from the bacteria-reduced sulphate in the seawater. The §*S
values of pyrite from the magmatic-hydrothermal period ranged from —-1.8%0 to 8. 5%0 and cluster between
—1.8%o to 3. 8%o, indicating that the sulfur was mainly derived from the biotite granite porphyry dyke. The zircon
U-Pb age by Laser Ablation-Multicollector Inductively Coupled Plasma-Mass Spectrometry ( LA-MC-ICP-MS) of the
meta-rhyolite of the Third Member of upper Kangbutiebao Fm is (406.7 +4.3) Ma, and the age of biotite granite
porphyry dyke, which intrude into Fe orebody, is (401.6 +0.6) Ma. The zircon U-Pb ages indicate that the Fe-
Mn mineralization period during the volcano-sedimentation and magmatic-hydrothermal periods coincides with early

Devonian timing (401 - 407 Ma). The Fe-Mn and Fe-Cu mineralization were found to be related to volcanic

eruption deposition and magma intrusion activities, respectively.
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Fig. 1 Simplified geological map of the Tuomoerte Fe-(Mn) deposit-""
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Fig.2 Characteristics of wall rock alteration and ores in the Tuomoerte Fe-(Mn) deposit
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Fig.3  Zircon U-Pb age and concordia diagram of the biotite

granite porphyry from the Tuomoerte ore district
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Table 1 ~ Analytical results of elements in zircon of biotite granite porphyry in the Tuomoerte ore district by LA-MC-ICPMS

wy/(pg - g™") 207 p, /206 p, 207 py, /235 206 py, /238 ) 207 py, /206 p}, 207 py, /235 206 py, /238 )
A5 U

22 28y HAE lo i lo HUAE lo 4E#/Ma lo  4EW/Ma lo  4EfE/Ma lo
7K52-525-01 95.9 300.5 0.32 0.0548 0.0012 0.487 0.011 0.0645 0.0004 466.7 50 402.9 7.8 403 2.3
7ZK52-5-25-03 1376.3 2930.1 0.47 0.0556 0.0005 0.491 0.01 0.0635 0.0006 438.9 20.4 405.5 6.7 397.1 3.9
7K52-5-25-04 2215.7 3985.2 0.56 0.0549 0.0001 0.485 0.003 0.0641 0.0004 409.3 3.7 401.4 2.1 400. 8 2.4
7K52-525-06 2341 3444.9 0.68 0.0549 0.0001 0.484 0.004 0.0641 0.0005 405.6 -26.9 400.9 2.6 400.5 3.0
7K52-5-25-07 1418.2 3710.7 0.38 0.055 0.0001 0.486 0.003 0.0642 0.0004 413 5.6 402 2.2 401.1 2.7
7K52-525-08 1075.4 2445.9 0.44 0.0543 0.0003 0.485 0.02 0.0643 0.0019 388.9 13 401.5 13.8 401.5 11.7
ZK52-525-09 1442.7 3026 0.48 0.0548 0.0002 0.484 0.005 0.0641 0.0006 466.7 5.6 400.8 3.7 400.8 4.0
7K52-5-25-10 1623.7 2972.2 0.55 0.0548 0.0001 0.483 0.004 0.064 0.0005 466.7 3.7 400.2 2.6 401 3.0
7K52-5-25-11 1577.3 3130.7 0.50 0.0545 0.0001 0.481 0.004 0.064 0.0005 394.5 3.7 398.7 2.5 399.9 2.8
7K52-5-25-12  1392.4 3733.1 0.37 0.0549 0.0001 0.485 0.004 0.0642 0.0005 405.6 -28.7 401.2 2.4 400. 8 2.8
7K52-5-25-13  1280.9 2736.1 0.47 0.0546 0.0004 0.484 0.009 0.0642 0.0008 394.5 10.2 401 6.3 401.1 5.0
7ZK52-5-25-14  873.8 2356.2 0.37 0.0541 0.0002 0.478 0.007 0.0642 0.0008 372.3 9.3 396.8 4.7 400.9 4.7
7ZK52-5-25-15 1259.9 3183 0.40 0.0549 0.0003 0.486 0.007 0.0642 0.0006 409.3 9.3 402.1 4.6 401 3.7
ZK52-5-25-16 1243.5 2765.3 0.45 0.0543 0.0002 0.485 0.016 0.0646 0.0017 383.4 9.3 401.4 10.7 403.6 10.6
7K52-5-25-17 4149.7 2548.5 1.63 0.0551 0.0001 0.487 0.005 0.0642 0.0006 416.7 3.7 402.9 3.3 401.3 3.9
7K52-5-25-18 2994.6 3598.9 0.83 0.055 0.0001 0.485 0.003 0.0642 0.0004 409.3 5.6 401.6 2.1 400.9 2.5
ZK52-5-25-19 1745.3 2763.5 0.63 0.0546 0.0001 0.483 0.003 0.0643 0.0004 394.5 3.7 400. 1 2.2 401.4 2.3
7K52-5-25-20 2835.4 4356.3 0.65 0.0559 0.0001 0.494 0.003 0.0642 0.0003 450 -1.0 407.8 1.7 401. 1 2.0
ZK52-5-25-21 1498 3194.2 0.47 0.0549 0.0001 0.485 0.003 0.0642 0.0004 405.6 -28.7 401.7 2.1 401.2 2.4
7K52-5-25-22 624.5 1745 0.36 0.0555 0.0001 0.489 0.003 0.0641 0.0004 431.5 3.7 404.4 2.2 400. 1 2.4
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Table 2 Sulfur isotope composition of sulphides from the

Tuomoerte Fe-Mn deposit

Fe BadS 7Y 8% 75 HEEMES T 8*S/%e
1 7ZK52-5-3 #4&k5° 9.9 || 10 ZK604-22 #ikm" 6.2
2 ZK52-54 #EERT 10.4 || 11 ZK604-23 #ikm 13.1
3 ZK52-55 #gkwe 9.3 || 12 ZK52-5-1-1 #Ekw 0.3
4 7K52-5-8 kW 8.7 || 13 ZK525-12 #4AE -0.4
5 7K52-5-33 #®&kw- 11.7 || 14 ZK52-52 #gkm 3.8
6 ZK52-5-37 #:gkE 10.8 || 15 ZK525-7 #4k# 0.8
7 ZK52-5-38 #ikE 10.1 || 16 ZK52-5-35 #4ki 6.3
8  ZK52-542 #gkwe  -20 || 17 ZK52-5-36 #kw© 8.5
9 ZK52-543 #E- 111 || 18 ZK52540 #4H# -1.8

E: 5 1 ~11 kil

5 Wi
5.1 B mHR

FESURERER CH

B, s

12 ~18 Jyi

FPB S INBGEW] o

) B RIAT THE S B - R

R R A5 — otk Beh B3, B0 A R
SRERUE A 0T BRE K TR A AR I K L oA R K
VIR U T K R S B b KB A
WARNR)Z 5047 5 0 A v R B YRS 18 T4 IR 3
B TCE S Fe — Mn, 8RR ™ 50D o4 ji# 5
/NSRS AT T R A 1A SO [ 5 i [ 67 3R oA A
Py R (LR SCE ) | ik S RAIE 3R B 6 5 IR ek
(B R SO TR o R 0 1) B ) i) 5 55
WKL FR B[] — 30, AR X A0 B R OK 7R R
— P IRAS AT R B2 L 21 56 = M B AR SRR 8L
At SHRIMP U — Pb 4 #8 2h (406.7 + 4.3)
Ma"™® %4 ﬁﬁ“‘fﬁc?ﬁdﬁ%ﬁw IFra]

B ep B 2 B AR B BE K 20 447 Ph/ P U
@ﬂ?‘“ﬂ’mnﬂﬂ?ﬁjﬁﬁ(mo 9 £1.3) Ma (MSWD =
0.12) , SPEFI4FEHR (401.6 £0.6) Ma (MSWD =3.9)
—3§,401 Ma ] {R3% 2 2 R1 A8 b BEA K B 12057 i 1] o
AR B K b S B A B AL Fie 1k,
B WKIARAT LR 8 T 5 2% PRI B fin i e 1 4 A
BRI B G R 401 Ma, SRR R BEE ko1 T
R WS TR R A LA, S K R
A R PR ™ IR R T B AT 401 M,

HH AT AR FESE R APk () A7 L AR

FEE IR S IS R i A 4342238, hy 401
~407 Ma, & R4t L ms & FUE AR A s
/8

— 911 —



a

2012 4

http: // www. ykes. ac. cn

55 -
A ik T ] kB e e g s
L SRERE L AIEVRARSE SR RURFR A
. KA wepm e ] HRAEE
3P KA WYL g e wm 7
HH VX N2 79 /
/
= /
I oL — —
E= |
= / | /1 JAviwawi
o / /1 17111/
. / /| /
L — — 7
A AV | /1 | /1 /I /17171 |/
N EXTX]/ | /1 VAR VAVAVAVAR Ve
AIRVAV/AV/A I/ 1 I/ 1 1111 [/ ]
0 ‘lH TR A I V1
-20-18-2-10 1 2 3 4 5 6 7 8 91011121314
S 3Q o/
5 7'S/%
8
Hh =
4
= — — —
B oL | | |
< | |
[ [ |
0 | I T | 1 1 11 | N T N T 'l | N TN N T S |
-28 -27 -26 -25-24 -23 -22 -21-20 -19 -18 -17-16
s HQ 10/
U Oycpr/ /00
9
x -
A O Wy —
NN A Y
o —
(\_ 5 — I
% 4 F I —
= | |
T HRE !
o Ll |
YT T 1 171 11 [
P I VI NI BN A T I I 1 T |
-23-20-17-14-11 .8 .5 2 1 4 7 11 14
é 34SVCDT/%D
6 -
R
4k
&
= 3F
=R
.EE\‘ N L
A
T ]
| | | |
4 ) -2 1 0 1 2 3 4 5 [§)
5 'S/%

Pl 4 BREIRIfE BT P

Fig.4 Histogram of sulfur isotope
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