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Abstract The Luzong Mesozoic volcanic basin is located in the Middle-Lower Yangtze River fault-depression zone, which is located
in the northern margin of the Yangtze Block. The volcanic rocks and intrusive plutons occur widely in Luzong basin, including four
groups of volcanic rocks, such as Longmenyuan Group, Zhuanqiao Group, Shuangmiao Group and Fushan Group and 34 intrusive
plutons. A lot of metallic and nonmetallic deposits such as iron, copper, gold, lead, zinc, uranium, alunite and anhydrite deposits
occur in the basin. A new type of iron ore deposit, Makou iron deposit, related with syenite has been discovered in the southern part of
Luzong basin. Based on detailed field investigations and laboratory study, we have carried out study of geological characteristics
geochronology and ore-forming hydrothermal fluid characteristics of this iron deposit. The orebodies occur along tectonic fracture zone in
quartz syenite porphyry and the range of alterated halo is limited. Four stages of hydrothermal ore-forming processes are recognized,
including alkali-feldspar stage, magnetite stage, quartz-sulphide stage and carbonate stage. The predominant mineralization associates
with magnetite stage. The magnetite-actinolite-apatite mineral assemblage of iron ore is similar to Ningwu porphyrite iron deposits. The
homogenization temperatures of fluid inclusions in apatites range from 252.2°C to 322.6°C, which indicates the temperature of
mineralization is slightly lower than typical porphyrite iron deposit. LA-ICP-MS U-Pb zircon dating of quartz syenite porphyry is 129. 4
+1.4Ma and “Ar/¥Ar dating of phlogopite is 127.3 = 0.8Ma. Combining with geological characteristies of ore deposit, it is
concluded that the quartz-syenite intrusion has merely provided ore-bearing space and the mineralization is not directly related with the
quartz syenite porphyry but probably relates to the Huangmeijian A-type granite. The Makou iron ore deposit is the product of the final
stage of mineralization in Luzong basin and probably represents the latest metallogenic event in the Middle-Lower Yangtze River Valley
metallogenic belt.

Key words Makou iron ore deposit; Magnetite-actinolite-apatite; Luzong basin; A-type granite; The Middle-Lower Yangize River
Valley metallogenic belt
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Fig. 1  Geological sketch map of Luzong volcanic basin (after Zhou et al., 2010)
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Fig. 2 Geological map (left) and section map (right) of Makou iron deposit
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Fig. 4 Photograghs of main ore and alteration rock and ore of Makou iron deposit

(a)-sketch map of mine face; (b)-thin-bedded, vein and net-veined magnetite ore; (c¢)-big vein and massive magnetite ore; (d)-magnetite-apatite-
anctinite assemblage containing few phlogopite; (e)-magnetite-apatite assemblage; (f)-coarse-crystallized anctinite-magnetite-apatite; ( g)-magnetite

altered by later sulphide and siderite
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Table 1  Mineralization and alteration period of Makou iron deposit
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®2 JFNEMDO%Y KAXKEKSES LA-ICP-MS 57 U-Pb FRFSTER
Table 2 LA-ICP MS U-Pb analytic results of zircon from syenite porphyry samples in the Luzong volcanic basin
U Th 207 pp, /206 py, 206 pp, /238 208 pp /2327 Wopp, B8y WTppBSY 208pp 22
Sl 2
i (x107°) M lo e lo i lo ﬁﬂﬁ lo (T,E) lo (Tﬁ lo
MK-30-1 1716 1893 0.91 0.0842  0.0236  0.0207 0.0152  0.0063  0.0385 126 2 1297 46 127 5
MK-30-2 379 383 .99 0.1021 0. 0247 0.0214 0.0140 0. 0091 0.0380 128 2 1662 46 184 7
MK-30-3 835 635 .32 0.0522 0.0291 0. 0202 0.0144 0. 0064 0.0354 128 2 293 66 130 5
MK-304 552 466 1.18 0.0947 0. 0484 0. 0215 0. 0209 0. 0081 0.0469 129 3 1521 91 164 8
MK-30-5 320 327 .98 0.0558 0. 0464 0. 0205 0.0155 0. 0063 0.0456 130 2 444 103 126 6
MK-30-6 533 465 .14 0.0726 0.0398 0.0211 0.0180 0. 0069 0.0435 130 2 1004 81 139 6
MK-30-7 592 517 .14 0.0998 0. 0365 0. 0219 0.0214 0. 0078 0.0529 131 3 1620 68 158 8
MK-30-8 301 308 .98 0.0628 0. 0651 0.0210 0. 0239 0. 0070 0.0537 131 3 703 139 140 8
MK-30-9 500 387 1.29 0.0688 0.0635 0.0214 0.0328 0.0070 0.0515 133 4 892 131 142 7
MK-30-10 434 431 1.01 0.0957 0.0693 0.0222 0.0389 0.0088  0.0694 133 5 1541 130 177 12
MK-30-11 559 519 1.08 0.0589 0.0479  0.0214 0.0219 0.0069  0.0491 135 3 565 104 140 7
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Table 3 **Ar-* Ar data for phlogopite in the Makou iron deposit from Luzong basin
g IHIREE a0, 364 .39 374,39 385,39 “Ar “Ar*/ PAr #Ar( Cum.) PRAE
Ar/ A AL/ A IA/PAr),  (FAr/PA
BB () (PAr/PAr),, (PA/ A, (CA/TAr), o (PA/ A, (%) e (x10 Mmol) (%) (Ma)( £lo)
FEfmS: MK-16 IS 8: W =30.49mg, J=0.006172
1 700 198. 5314 0. 6400 0 0. 1694 4.74 9.4195 0. 04 0.12 102.0 £23.0
2 800 58.4517 0. 1598 0.5160 0. 0631 19.29 11. 2802 0.33 1.13 121.4 £2.3
3 880 23.5330 0. 042 0. 0384 0. 0383 47.24 11. 1166 1.39 5.39 119.7 £1.3
4 930 15. 0697 0.0108 0. 0359 0. 0296 78.76 11. 8690 1.85 11. 09 127.5£1.3
5 980 13. 8699 0. 0067 0. 0227 0. 0282 85. 60 11. 8728 2.17 17.77 127.6 £1.3
6 1030 13. 9686 0. 0070 0 0. 0294 85. 15 11. 8948 2.85 26. 55 127.8 £1.3
7 1080 13.5716 0. 0056 0. 0355 0.0292 87.76 11.9111 3.68 37.87 128.0+1.3
8 1120 13.2849 0. 0051 0.0183 0. 0284 88.53 11.7614 5.44 54.61 126.4 +1.2
9 1160 12.7072 0. 0032 0.0157 0. 0265 92. 56 11.7619 5.85 72.61 126.4 +1.2
10 1200 12. 4440 0. 0021 0.0511 0. 0259 94.92 11. 8127 3.89 84.57 127.0 1.2
11 1250 12. 3199 0.0012 0 0. 0253 96.97 11. 9470 2.92 93. 55 128.3 +1.3
12 1320 12.2592 0. 0015 0 0. 0252 96. 37 11. 8144 1.94 99.52 127.0 1.3
13 1400 14. 6751 0. 0086 0.3728 0. 0258 82. 81 12. 1562 0.16 100. 00 130.5 +4. 1
150 14000
L MK-16
12000+ L
1,=127.3 +0.8Ma L o
1301 10000+ +
I = [ 4‘
s 930 °C-1400 C 5 80097 e
Sor Plateau age=127.3+0.8Ma(20) < o
< Includes 94.6% of the3%Ar ¥ 6000t ¥
4000+ e
90T L #,/ 930°C-1400°C
1 4 Age= 1264+ 1.7 Ma
S ¥+* Initial*’Ar/3%r =308 + 21
MK-16 e MSWD= 1.8
70 — ' ' A ®% 200 400 600 800 1000
0 20 40 60 80 100
CumulativeAr Percent 391/ 3Ar
B 7 AT R IR P 2 B A" AR AR I R A I 2R AR U ]

Fig.7 The * Ar-* Ar spectrum and isochronal age diagram of phlolgopite in the Makou iron deposit

BB Y B RS . AR SCIrAR 5 080 IR 4 =
BEFEAE#Y Ry 127.3 £0. 8Ma, R T 00 IR A 1E H & A=
PR o T AR PRI 5 — 9 1E KBS 1 T8 i X
S 129.4 £ 1. 4Ma, B RF A 1A, BFAM b BT R R HT,
OB RTS8 4 32 6V v 1AL 3 BBty 452 1, g HLA™
PRSI A 1 422 ok SR PR AR 15 ABAR, 0 K V9 )y o A 2 2
7 TAREFEARIIGT R X0 RS A I FE AR A (252
~323°C) A A PR I Bk B T IR B A R
, FOR AR, R XN A S IE KB R R L
TIWRE 23 [\, 50 RATE B HAE R ER . B 1] I,
1 IE R A AR JRUBV LA AR PG b A A, BRI A i %
AR 128.4 + 0. 9Ma (JH 15 K 2 ,2010) , 5 5 0 44 {k—

B, iR S R P A A, 2 DT RUEL L e 1A, i
B ACECIR I A AR 5 o, HOR R AR 127Ma (FE 45 25,
2008 ) , 5 5 VKA R A AT I X — o 5 Pk 3t e 2 LA 3
AR RN A BIER AT 2R H Au-U i1, 7™ i
— R OGR4 -5l PR (A5, Wk L g™ JR 3340 i1 34U 6
IRCEL) o PRI, V35 4 D )P A 2 P X — 2K Fe-Cu-Au-U
IREE AT RES A BUAE R B DA G

5 Wi

UEAERE , AN AR DG T A E R T2 R L 45
AR Z 3 A A [R] 8 B4 PR B g A BT 58 AR (B
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45,2009 ; 1K 4R 92 55, 2010 Ji] ¥ & 55,2010 20115 By 57 il 5%,
2011) AT RAAS HE J WA 2 3t o B 1 FH 32 B R A A A e [
BRI 2 A A 08 SO TR IR , JUIE B A S R A
i@ 1] K LW A 1 2y F) I i) B AR — B0, g 134 Ma 22475 B 5 B
BTG e B R KL A A S I LB B R0 LA 321 2 4K
RAPRARAE IR, B AR 133 ~ 132Ma Aoy s B 5
T A E 0] LS R0 B AR W TN K By A O Y By 5 Bk IR
QR ATER N7 SRATIE/RIN7 N/ ik 737 N L (TR 7R N7 SN
B IER A R R BT R LA B R B AR AR R 55 ), B B AR
9 130Ma 745, 3% —WHITERE AT Bok s ik Jg i 1 il
IIERATT IR o kA% 1 58 1 5 1 WU JE TR 2k Ll -25 3R 35 3l
AR RS B T XS A BUAE G A A R B HER BT TR
F—Z SR, O™ U 127Ma 7247, EATZ
F b N 5 — U VR T 7 )

IR A AN R SERLTIR 1475 ) 3 A A — 2 IR -
KOLTCRRBYER PR 53 A TE ZE M ACER | PR IR BB B IR 32 22
G3A T AR PY A0 G 5 PR BRI A 4 0 R 43 A T A 1
By BT IR F2 253 A PO R R P AL AR %, B TR A
RS TP A A2 04 o AR 3, ZE A3t Y e 7 2 20 A B4 R
TR, H e R - -l IR

JINGE I AR S A BRI AR SRR LS FBR IR AR
RAREHAT - FEAT -BE KA R YT A R e 8y op — 4>
BRT RS, Ay PRESHIAE P A3t [X L B A VL o Jife s X
BT B T 0 S E R B A ) 3 BB
HREERA S8R A R A B3 A T 5 T e B A Y
B R PRI BB = WG (T IS B S8R S /N,
1977) AHAZ A T Iedi b v R S 5 1 Uk IRARBLAY
TEIERE R A BIAE 5 5 A R MERT IR . 5 B BB IR I 8
A 1 T B R BR UK 1 N B 130Ma (JH] ¥ & 4,
20115 7E4R55,2011) , AT REAR SR 1YL P e i o dic
— RS T FRET IR B FURAAE 5 G 3 Carajas 11X
(Tazava and de Oliveira,2000; Dreher et al., 2008 ) F ¥ Hi f)
Kiruna ## [X ( Hitzman et al., 1992) 3% 2% f] Kolari F/ Misi #f
[X.( Niiranen 2005 ) 737 () 10CG BUA" PRAER™ R H0 T FRAE L 77
TSI B S I A R K EMAH R 2R, 5
PV RS B A DRI AN 2 m PSR 50 a4,
WA R RS R A A, T2 A BIER & 10CG AL IR
RS B PE-rh 8 A O RCE VKRS BRI S ) AR,
5 - TR R IR K I 5 A (B ) A 56 (Barton et
al., 1996; Sillitoe,2003) , F 2 A1 R INK & A NS F
TERINK S HIZAS AR WA S A BIER & A KR 10CG £
W IR HGE .

L5 ETR AR VL A T IR 7 J ik 4t v o & IR A
TG R T B s 2L F1 10CG BUT™ PR 8 K A1 -
RA-HEGH IR, 5 A BERKEXRRBY, BF W& W
0T TR SE R XA 2R G389 & R AR VL AP T i
JEA e i AT VR FHIF T 8 TR Ab 78, OF R 7= B U
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HE TR A 4 T B PR PSSR T 23 S R A o B
BRAT B B SR B B A BR R 6 B B, b Bk B B
SLRAT BB B RS T IE By A BB AT PR P AR S AL Bk -
JKAT-BIEAT =0 G

(2) 0 RSB LA A A PP IR AR L B 2 —
TREETE Ry 252. 2 ~322. 6°C ,SEI(H K 279°C , 5 IR WP A DL,
T BErb i A e A L BE AR 3 — TR A9 VE L 120. 1 ~
189. 2°C, -4 163. 1°C., A I B A1 T 77 I8 7 b A1y W\ 7
o N B LR

(3) S VA PR A A 127. 3 £0. 8Ma, 4™ [l &
AP B AR U AU 129. 4 = 1. 4Ma, 25 507 R M Ji
FRAE, 6 XA L E KB FUR S T IR 25 18], 5407 R Y
T RBA EAR R R, AT RE 5 Bt A BUAERG A A Ko

(4) T VERAT AR I M 2 b s 4 FH eI B B 1y 7490
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