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Abstract

The Wolongshan strontium deposit is a hydrothermal-filling type medium-sized strontium deposit recently
discovered in the Lishui volcanic basin. The distribution and attitude of the orebodies are controlled by NW-
striking faults. The main type of the ore is massive, the dominant texture is in euhedral-granular form, and the
ore structure consists mainly of massive, brecciform and stockwork forms. The hydrothermal alteration is
characterized by middle-low temperature alteration controlled by the NW-trending faults. The generation and
penetrating relationship of minerals show that the ore-forming process of the Wolongshan deposit could be divid-
ed into three stages: celestite-pyrite, celestite and calcite-celestite stages. Detailed geological mapping confirms
that the NW-trending structure is the main ore-bearing structure, and the NE-striking structure is the ore-
breaking structure. The NW-striking fault was formed by the right twisting of the Kaitai-Baimashan fault,
while the NE-striking fault was generated during the left twisting. Sr mineralization occurred after the right

twisting of the Kaitai-Baimashan fault but before the left twisting, and was distributed in the NW-striking faults
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formed during the right twisting. This study suggests that the exploration of Sr deposit in the Lishui basin

should be focused on the Kaitai-Baimashan fault, and the search for the right twisting derived NW-striking faults

might be the prospecting direction in the future.

Key words: geology, strontium deposit, geological characteristics, ore-control factors, prospecting direc-

tion, Lishui basin
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Fig. 1 Sketch map of geology and mineral resources in Lishui basin (modified after Zong et al. » 1986)

1—Volcanic cap rocks; 2—Jiashan Formation rhyolitic volcanic rocks and rhyolitic pyroclastic rocks; 3—Yaojiabian Formation trachytic-trachy-an-

desitic volcanic rocks and trachytic-trachy-andesitic pyroclastic rocks; 4—Dawangshan Formation trachy-andesitic volcanic rocks and trachy-andesitic

pyroclastic rocks; 5—Longwangshan Formation andesitic volcanic rocks and andesitic pyroclastic rocks; 6—Volcanic basement Csiltstones coarse-medi-

um arkose); 7—Intrusive rock of Longwangshan stage; 8 —Intrusive rock of Dawangshan stage; 9—Volcanic crater; 10—Rock-magma belt and its

serial number; 11—Volcanic dome: 12—Fault of basin boundary; 13—Fault; 14—Study area

AL T o AT G, 38 V7 1L Kl 2 RS 8l A
A 20 2 2R G380 1 L [l AT R Ll i [ k2
(1953 A L i LA A A L S AT 2 SRR R,
Ak A B 5, 2 Sl B L 2 AN EEET R R R 7
AT AL NAR L 4 AR, K X A
E RTINS R ey VT 1D QTR =S 2
Bl AN 249 35 K 0 1L e [R] K 25 16 3 A e L T
HAz I 00 L A CHYBEO BT IR 4 30 1L 42 2 6 @ A IR
S L IR, FE L R] DA K F b P K -
PRI TV, B KIS X PR R E — L
A FEC R 1T 4, R TUTRE X P U R B8 AN 2R 21 )2, &2 L
GG 30, e R T B — 20 ke, 28 v I R A 1
KB E G K L DX PR TR A, T8 52 5 o, 17 2 1 AR
PR ESE R A A R S, R B A
WG AR I R T RS . B R
KA KL= S B S5 AN ) R I 2 A
T LE 7 M A F L b R R R AR AR X R
V)

K b P R b 22 K B50RT DLy oA B b R
KlE R R S 2 3 ORI TR R T A
RIEHG mFAN—P LR LRP G4,
e BRI 2 Il AR DR . K b 2 4% ok
-5 G Bl 1 58 5 OF IR OR B F FEE S e 1L
Iy NE TN S vk NGRS vl IS 0 5
PR, AR S FRIEHZZ b, Ak
FEN— B2 kA AL g A, K gl
T KOl S R S B
AP T Bk — R 2 SR T K Ll s Ak
S s FO A i 2 2 — B SO K E Rk
WIS . KA 2R N E S8 M 4 — B 4
B, BRI E TR IR . R
IKEE M N R AR IE AR R E AT R A8 4 3, B8k
H NE [fNW [1]. 35 EW [1]. 1T SN [1] 4 41, 2
PLNE [f A NW 1 2 4k K8 P # A B AC S, 1)
B K A A TR IR A% SR . NW [ A NE [7] 17
P43 2 V) F AR ML, IS A Y K s RS

B, Wi HE MmN N AES R AESEN 1
Ao ERIKELHE Y IR KL 52 KL 33 3y Tk
LLBTLA) PR 92 S s T 508 I P A O 8 K B
WA NI KB s > e B KB e
B N KBS — A A DB S A A, A
BV T Z T, B SR e R PR A, o, T L
THE [T PR DA A B o Ay DA K 7 i 42 T A 2 b Ay T A
KA R CRD B IR (1) 23 18] 50 A5, IR 22 77 1% 40
YR AL () THU B0 350 QA WURE R ™ PR 5 )
BRAHT IR o K Ll Bl R 22 B2 R B U o
LI 7N T CRYEE )« G550 P IR A1, T IR 27
TR L AR B S (7 iy R A b, G ) Ll 4 2
SEATIR (R A28, 20140 W LA Y8 R CR2 L e
4,2008:2010a: 2010b) -

2 A Db FURFAE

BN L AR A DX A T 3 K 7 1 AR 3 2 -7
LBk CHRD S SR A s vh B, 92 50 1 R B BT IR 7
M, JERCH™ B4 A 15 52 S AT R AR ARG, B A TR A7 T
JeF e n] okl 3K JE A 2T NW )
gk W R 3 AR R, S L RS . X A
PR R R 55 L, — LR R LK, Bz
DX NW i) W7 20 3 1 240, Rk oA i AR 2R
R, FERE A SR AR Ak SRk
e A BRGSO L AR X % sl 4R
W IR BT, BB IR A4 B2 23 0l Oy 259°C (R 4%,
1981)F1 240 ~360°C (& 4H,2015), ¥ A K H N
Hh i P 7R AR
2.1 HE

A IX H R b2 ER R AR R R B S BE L
M FAESE R KT IR & .

BELL A2 A XKLL s BE R b 2, O — & P ki il
FRD 7 R iE . AL AT TR R Eg 3, HE TR 300
~310°, il f 55~65°-

e 2R AT DX AT [ 2 9 B0 AT 9 R B



HRRE R

MR A% YL EOK N LARRT R BURFAE B 305 1) 713

AR KRR S 5 A2 K H X B ™ 5 2 CRAR AR
2, 1990; X% 21, 1990; 31 25 R 5%, 1994; 52 & 45,
2015). HeatEklah BEOF 2 NMEER, PR
HEEAE RN R A3, BIRZE 2~ 7 R ARG L AT 4
oo gt o — L K L 2 R b B A AR
e KRS A R 2 RS bE LA
FEA TR b WL 2 B I R, A KL S B A
ey, EBMEEN RBKE , % H S Ry
A ECPUR 3ANEME: TR EE N E TR -
sell g B BRZ 0~ 7 s L i iR BE, A
AT 2L RO A 2 KO LR i s PR R
TR L R 3 A DO A 2l A VA % 1L TR
FARRI S RO AT 2 L T O 2 s B R
TR T, IR A, 55 M Bk 22 i e
IR A LT RR A, OB i) i 2 B, ot
BURBE I 2, %2 5 N2 384 Befoh, Mok i 57 7~
R R ER AT DU A ) O AR 6 AR A AE 30 ~ 46° 2
] o

W DX A K 4 b B, AT R i 0,
Ve — A P e B 0 4 L T 2, DA & K
TR AR A, R A AR O I 5 S AR B A R
o IS AR 4L BEUUE K A S E K
IS 25 A AR e 122 i) 55 R AR A AL, it
AR 18~25° 2 1
2.2 &

WX AR AR 3G AR AT R L T — 4%
FEL )k P DX K L A RN Bk S W B 55 TR X
Wr B ML R R XA I 3, AN
LI DK K ) 23 A, T HL 48 o R AR R AT 44
WX EZRE NW A NE [ 2 482, NW [ B
4T F N TR) 258 L Ak Joi DA R R A 3 R R s M R
ik, 5 A5 1 DX KL ORI AT ik 9 93 A Je o
R, B XA P Wi . Wi B A aE 17 300
~340°, 5 ffi 60~85°, Lt 11 45, %5 Fnl ~Fnll,
L DL Fo2 W B R, A 0 X 12 40 ik
(19 2%, ™ X B0 116 .

NE [0 W1 2 JE B T I 1= NW 1] 7 228, 1% Joit Ay
AT IEW S, IR B R EERHAE , 2 AT HE T NW ) B 34
FERD A, 0 DX (R Fa s, 2 X ) = 2
K3, Wi mAdok m) 35~70°, s 65~85°, Lit 15
% i’ F1~F15.

2.3 AxkA
DX e o 2 m LUK LS o 3 i e il A

WA TN KB 2 B 7 ) Cf 98 ) R 22 BE 25 RS 4
BEA . AN KA C2 By 5 ) 20 X o i de ) 1)
PRI, A e L BE L kLl SRS B e, B
U-Pb 4E#(130.5+1.6) ~(136.0 = 3.4) Ma( £
UH5E, 20145 2015), w (S, FIE 1000 % 10 0CR
WEE, 1986081 4597 x 10 CCIKARAIT, 1997), #432F 4
N HEAT N B 5 2 B /K b DB (R 5 o (325
UF,2015). B EE T 92 5ol m 3L B L A EE L
G, 2 BA KRB, 2T NW ) R ik
il

A7 98 KL 22 BT 3 0 K E Ll B Rkl -2 38 3% )
PR B A U-Ph 4F#8(127.0£1.9)~(127.4+1.8)
Ma( ENFGH5,2014), w (SO, P 350 X 100 (5%
WA, 1986), = HH #E TRl mg 3, 2 ik 7 =X
FE S AT X NW ) W7 24 3 4

TEAPE 2 AR X 4 A ¥ [ A /N, A &% T R
3 NW 1] FnS Wttt B4k, S BE LIRS Ik
Fet e H TR AR A, R R A TR AL )
AN A L BE ] Rl S B e )

3 WARHLTUR AL

3.1 HRHHE

DX B8 e 12 BT, B Srl S AL
PUBLH R MR Ah, LR AL AR A, FEE A
2 s L AR Ly 2z TR P b, T R AT
PR GE =T 27 2k ~3 k2 il WIX P 12 4048
WA= AR NW [ Il ey o, T2 5 4l IR
R B FLUPAR P 3D, S AE 7] 320 ~335°, fill[]
JEAR, WUAEBE 65 ~85°(FK 1) LA X HLAE £z K
(1) Sr1 A A B, VELN A G0 R I o A TE A
B PR AL AT o

Srl S ARAT T 27 & ~2 Lk 2 i), i &L i
Ui RS, HH R ML SR, Y R AR T B M RR AR T R, R
AR fe KIS L 2 — 310 me W R AFE NW [7]
Fn2 Wi oy v, FLAL PR A 2 Fn2 T3
fletir s 20, oAb v Be g NE [ F1F2 Wi i 4y
ATHEIT, B AR Bo i NE 0] F3 07 28 0 38 A7 A7 5 7 (I
20, (A AT BT B B AN e AT T T A kK
ICIR, TR B 58 2 LY, B4 m) 320 —
335, Wimdb AR, Wi fh B B BE N ZpEa A, EEE
¥ 80~85°, NHBT-44 65~70° W MAE M ZE K £ 400
m, W) ZE R KA 310 my K EJEE 5.98 my



714 ¥R M R

2016 F

-
4

Q

0 200 400 m
1 1 |

Z

2 BN AR B 5

1—5%WR; 2—KRENH; 3— B E LM 4—FEid; 5—FNHE: 6 ARBALHE: 7— WKL S

10—NE @& L5 11— 8R& SRS
Fig. 2 Sketch map of geology in Wolongshan Sr ore district
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1—Quaternary; 2—Dawangshan Formation: 3—Longwangshan Formation: 4—Doushan Formation: 5—Felsophyre: 6—Quartz trachyandesite-
porphyrites 7—Dioritie-porphyrites; 8 —Orebodys 9—NW-trending structure and its serial number; 10—NE-trending structure and its serial num-

ber; “11—Exploration line and its serial number

#1 BMELT RET HEES NW E BT RFER bR

Table 1 Contrast table of characteristics of various orebodies and NW-trending structures in the Wolongshan deposit

- PR P REE - Rk B
WS kmse WA RS Kim BREE/Mm TOWE/%  BES ens mR WA K/m F/m

Srl 320335 NE 65~85 >370 5.98 19.74~49.17 Fn2 320~1335 NE 65~82 =>=5000 14~57.5
Sr2 330 NE 75 <90 1.49 16.28 Fn2 320~335 NE 65~82 ==5000 14~57.5
Sr3 330 NE 70 <90 1.07 50.17 Fn2 320~335 NE 65~82 =5000 14~57.5
Srd 330 SW 85 <100 3.23 62.65 Fn2 320335 NE 65~82 =5000 14~57.5
Sr5 330 NE 67~70 =100 2.73 20.44~27.50 Fn2 320~1335 NE 65~82 =>=5000 14~57.5
Sr6 330 NE 70 <100 2.40 28.78 Fn2 320~335 NE 65~82 ==5000 14~57.5
Sr7 330 NE 70 <290 1.84 19.55 Fn2 320335 NE 65~82 =5000 14~57.5
Sr8 330 NE 70 <90 1.11 18. 66 Fn2 320~335 NE 65~82 =5000 14~57.5
Sr9 330 NE 80~85 <90 1.89 20.96 Fnd 330 NE 80 =500 2.5~4.0
Srl10 330 NE 80 <200 1.84 23.35 FnS 322~335 NE 70~80 =600 622

Srll  320-—335 NE 80 <2400 3.19 19.29 Fn2 320335 NE 65~82 =5000 14.0~57.5
Srl2 330 NE 65 <2200 1.39 17.69 Fnll 330 NE 65 =200 6—13

T AR R Kk B E .
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Fig. 3 Sketch map of No.(1 (a) and No. 1 (b) geological section in Wolongshan mining area

1—0Orebody: 2—Structural fractured belt; 3— Dioritie-porphyrite; 4—Longwangshan Formation: 5—Drill hole; 6—Serial number of drill holes

7—Serial number of orebody; 8—Serial number of trench
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Fig. 5 Photographs of each mineralization stage in the Wolongshan deposit

a. Celestite-Pyrite mineralization stage ore; b. Celestite mineralization stage ore; ¢, Celestite-calcite mineralization stage ore
(crossed nicols): d. Celestite-calcite mineralization stage ore
Py—Pyrite; Cal—Calcite; Cls
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Fig. 6 Main texture and structure of strontium ore in the Wolongshan deposit
a. Euhedral slate and massive strontium ore; b. Massive strontium ore; c. Breccform strontium ores d. Stockwork strontium ore
Cls—Celestite
F2 EMELWE KRBT ASOWERE
Table 2 Chemical characteristics of strontium ore in the Wolongshan deposit
w(B)/ %
FE i 5 RFEALE
SrO BaO SO; S Fe,O;5 FeO CaO MgO H,O H,O* P,0s
Q-1 S22 WAk 7 2 48.94 4.48 41.064 0.06 0.35 0.02 0.37 0.13 0.05 0.28 0.005
Q-2 Sr2 Ak 0 £ 34.65 0.60 28.13 0 27.44 0 0.27 0.13 0.09 2.17 0
Q-3 7K504 fL 48.61 4.01 40.23 0.18 0.62 0.13 0.30 0.12 0 0.15 0.008
Q-4 Sr2 ®KYU 32.77 2.02 27.02 2.07 0.13 0.04 0.29 0.13 0.46 3.57 0.050
Q-5 ZK004 fL 29.25 2.48 26.49  17.47 9.98 1.29 1.69 0.26 0.40 1.92 0.100
Q-6 7K004 fL 33.81 2.87 29.27 11.65 3.77 3.28 9.26 0.26 0.08 0.25 0.020
w(B)/ %
FE i 5 RFEALE
Na,O K,O SiO, ALO; MnO Cu Pb Zn Cl Ni Co
Q-1 S22 WAk 7 2 0.27 0.12 3.10 0.57 0.04 0.0040 0.0120 0.0120 0.0200 0 0
Q-2 Sr2 WAk 0 2k 0.20 0.08 4.59 0.78 0.25 0.0040 0.0094 0.0690 0.0175 0 0.130
Q3 7K504 L 0.20 0.12 5.63 0.12 0.06 0 0.0064 0.0082 0.0690 0.006 0
Q-4 Sr2 KT 0.67 1.10 10.33  12.96 0.05 0.0028 0.0220 0.0120 0.0010 0.006 0
Q-5 ZK004 fL 0.15 0.08 16.14 3.74 0 0.0050 0 0.0060 0 0.009  0.002
Q-6 7ZK004 fL 0.15 0.04 5.09 0.88 0.88 0.0190 0.0140 0.0070 0 0.043 0.003
w(BY/ %
FE i 5 RFEALE
Cr As U F Se Te TiO,  Aw/10°° Ag/10°¢ JEKH
Q-1 S22 WAk 7 2 0.0046  0.0008 0 0.0003 0 0.0004 0 0.06 1.80 0
Q-2 S22 WAk 0 2k 0.0006  0.0004 0 0.0004 0 0.0005 0 0.10 1.52 2.55
Q-3 7K504 L 0.0013  0.0005 0.0004 0.0002 - 0.0009 0.0007 0 0.06 1.02 0.23
Q4 Sr2 FIRBL 0.0009  0.0007 0 0.0003 0 0.0003 0 0.06 0.40 12.44
Q-5 ZK004 fL 0.0030  0.0030 0 0 0.0004 0 0.24 0.10 0.70 12.30
Q-6 7K004 fL 0.0040 0 0 0 0 0 0.06 0.10 3.20 11.97
¥: 1.Bi.Mo W Be BIZ T 45 340 0,
e, 7B i T Rk 9 I b, e g Rk s Se FEA.
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Fig. 7 Photographs of Fn2 fracture(a) and celestite in Fn2 fracture (b) in the Wolongshan deposit
Cls—Celestites Hm—Hematite
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Fig. 8 Field photograph (a) and sketch diagram(h) of Fn2 fault of Aijingshan south slope
1—Structural fractured belt: 2—Schistosity belt: 3—NW-tending structure: 4—Orebody: 5—Attitude
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Fig. 9 Sketch diagram of syenite porphyry dike swarm
distribution in Xibeishan Cafter Zong et al.,» 1986)

1—Principal compressive stress direction; 2—Torsional

direction: 3—Fault; 4—Dike rock
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Fig. 10  Sketch diagram of stress analysis in the
Wolongshan deposit
61—Maximum principal stress; 63——Minimum principal stress:
S1&S2—Effective face of conjugates T—Effective face of compression

stress; C—Effective face of tensile stress
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