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Abstract: Located in the transitional zone between the Yangtze craton and the South China fold system,
Congjiang area lies in southwest Jiangnan orogenic belt. The main strata are Wentong Formation of Mesopro-
terozoic Sibo Group and Jialu Formation (Qbj), Wuye Formation (Qbw ), Fanzhao Formation (Qbf) and
Gongdong Formation (Qbg) of Qingbaikou System in Neoproterozoic Xiajiang Group. These strata are com-
posed of metamorphosed sedimentary rocks, mainly sericite slate and sandy slate. Magmatic rocks and tectonics
are well developed in this area. There are ultrabasic rocks, basic rocks and acid intrusive rocks, with the Mo-
tianling granite being the largest intrusive body. There exist three groups of faults trending respectively NS,
NWW and NNE, with the Zaibian fault being a discordogenic fault. Haylotourmalite was found by geological
mapping in the east of the Daping poly metallic ore district in southeast Guizhou Province. Analyses by means of
determinative mineralogys X— Ray Diffraction (XRD), Electron Probe Micro—Analyzer (EPMA ) and Induc-
tively Coupled Plasma M ass Spectrometry (ICP—MS) show that haylotourmalite is black to dark gray in color and

has ribbon structure, with an alternate arrangement of dark and light colored stripes that shows a rhythmic varia—
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tion. The haylotourmalite is composed of tourmaline (40% ~60%), quartz (35% ~55%), and minor amounts
of chlorite, rare— earth minerals and zircon. FeO” (FeO+Mg0) (Fe™) and MgO” (FeO+Mg0O) (Mg *) ratios
of the tourmaline are from 0. 64 to 0. 67 and from 0.33 to 0. 36, respectivelys implying that the tourmaline be-
longs to the aphrizite—dravite solid— solution series. The hyalotourmalite has low ZREE values (21. 43 *g”g ~
26. 82 t*g”g) and is enriched with LREE and depleted in MREE, with (La”Yb)y ratios from 2. 55 to 4. 76 and
(La’Sm)y and (Gd”Yb)y ratios from 5. 84 to 6. 17 and from 0. 69 to 0. 98 respectively, implying that the dif-
ferentiation of the light rare earth elements and heavy rare earth elements is not very obvious; however, the dif-
ferentiation of the light rare earth elements is stronger than that of the heavy rare earth elements. The haylo-
tourmalite samples show indistinct Eu and Ce anomalies. The hyalotourmalite is also enriched with metallogenic
elements such as W, Sn, Zn, As, Biand B, which indicates a great potential in search for ore deposits of these
elements. The discovery of hyalotourmalite has a great significance for the exploration of massive sulfide de-
posits.
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Fig. 1 Simplified regional geological map (modified after 1:200000 regional geological survey data) @
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Fig. 2 Photographs of hyalotourmalite
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a—laminated structure of hyabtourmalite photograph of hand specimen; b—prismatic hyalotourmalite and irregular crystal of quartz and chlorite

a— ) 3

e— 5 Tml—

40X, plainlight; ¢—zircon and minerals enriched with LREE and HREE in the irregular crystal of quartzz d—BSE photograph; e—field photo—
graph of hyalotourmalites Tml—tourmaling Qz—quartz; Chl—chlorite
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Fig.4 Chondrite and NASC normalized REE patterns of hyalotourmalite(after Boynton, 1984 and Haskin et al., 1966)
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Fig.5 MORB and NASC normalized trace elements patterns of hyalotourmalite( after Sun and M cDonough 1989 and

Gromet et al.,

1984)



39

Zn Au s ’

RfAHI. B ABAFELER &
B102 HR AR 25 Loy F B Ba K . BT R4
AT AT B P AT e 3R ALSE B 5T BT X Gk R AR
R B EE G R Ao xR & R 4945 F AT 8,
PP TAE 32 5T M A B 102 3 KK AR B A FAK
K AT RN RE LRE 5 X EH
|

References

Bone Y. 1988. The geological setting of tourmalinite at um— Jungle,

Nt, Australia— genetic and economic— implications J] . Mineralium
Deposita 23(1): 34~41.

Boynton W V.
orite studieq A] .
[C]. Amsterdam: Elevier, 63~ 114.

Franco P. 1992. The FeOQ/ (FeO+ MgO)ratio of tourmaline; a useful

1984. Cosmochemistry of the rare earth elements mete-

Henderson P. Rare Earth Ekement Geochemistry

indicator of spatial variations in graniterehted hydrwothemal mineral
deposity J] . Journal of Geochemical Exploration, 42. 371~ 381.
Griffin W L Slack ] ;' Ramsden A R, et al. 1996. Trace elements in
tourmaline from massve sulfide deposits and tourmalinites: geo-
chemical controls and exploration applicationd J] . Economic Geolo-
gy, 91. 657~ 675.
Gromet L P, Dymek RF, Haskin LA, etal. 1984. The “North Amer
ican shale composite”: its compilation, major and trace elements
characteristics[ J] . Geochim. Cosmochim. Acta, 48. 2 469 ~
2482.

Henry D J and Guidotti C V. 1985. T ourmaline as a petrogenetic indica-
tor mineral: an example from the staurolite— grade metapelites of
NW Maine[ J] . American Mineralogist, 70. 1~ 15.
Huang Longhui, Hu Tinghui, Zeng Zhaoguang, et al. 2007. Ehbora-
tion on the ages of magmatic rock in Chongjiang and its neighboring
Guizhou Geology, 24(2). 122 ~125(in Chi-

nese with English abstract).

area of Guizhou[ J| .

Qi L, Jing H and Gregoire D C. 2000. Detemination of trace elments
in granites by inductively coupled plasma mass spectrometry[ J] .
TALANTA, 51(3): 507~513.

Liao Zhongli, Mo Xuanxue Pan Guitang, et al. 2007. Mineral chem-
istry and its petrwlogical implications in toummaline of the peralumi-
nous granites, South Tibet [ J] . Geoscience 21(2); 291~ 296 (in
Chinese with English abstract).

Nie Fengjun. 1993. Tourmalinite—
W and base metal sulfide deposity J] . Mine Expbration, 22~ 28
(in Chinese).

Palmer M R and Slack J F.

a latency exploration symbol for Au,

1989. Bomwn isotopic composition of touma-

lines from massive sulfide deposits and toummalnites[ J] . Contribu

tion to Mineralogy and Petwology, 103 434 ~45]1.

Pan Zhaolu, Zhao Aixing and Pan Tiehong. 1984. Crystallography and
Mineralogy [ M] . Beijing: Geological Publishing House (in Chi-
nese).

Plimer I R. 1988. Toumalimtes associated with Australian Proterozoic

Friedrich G H and Hewig P M.

Bedin Heidelberg:

submarine exhalative ores[ A] .
Base Metal Sulfide Depositq C] .
~ 283.

Pirajno F and Smithies R H.

Springer, 255

1992. The FeO/ (FeO+ MgO) ratio of
tourmaline: a useful indicator of spatial varations in granite— reht-
ed hydmwothermal mineral deposity J| . Journal of Geochemical Ex-
ploration, 42(2~3). 371~ 381.

Shen Jianzhong and Han Fa. 1992. Tourmalinite: a mineralization— re-
lated rock type J| . Mineral deposits, 11(4): 384 ~ 388(in Chinese
with English abstract).

Shek J F, Herriman N, Bames R G, et al. 1984. Stratiform toummalin-
ites in metamorphic terrancs and their geologic significancd J] . Ge-
ology (Boulde), 12: 713~716.

Sun S S andM cDonough SM . 1989. Chemical and isotopic systematic of

oceanic basalts implications for mantle composition and process
[A]. Saunders A D and Norry M J. Magmatism in the Ocean
Basing C] . Geological Society Special Publication, 42: 313~ 345.

Tan Yunjin. 1987. Tourmaline in granitoid and its relationship Sn de-
posits: geology and geochemistry [ J] . Foreign Granitoid Geology
and Mineral, (4). 1~ 11(in Chinese) .

Wang Denghong and Chen Yuchuan. 1996. A preliminary study on the

composition and origin of tourm alines in Dachang, Guangxi J] . Ac

ta Petrobgica et Mineralogica, 15(3): 280~ 287(in Chinese with
English abstract).

W ang Jinjun and Zhao Feng. 2002. Relation betw een tourmaline chemi-
cal feature and rehted deposit[ J] . Geologic Prospecting Anakcts,
17(3): 161~ 164(@n Chinese with English abstract).

Wang Pu  Pan Zhaols, Weng Lingbao, et al.
[ M] . Beijing: Geobgical Publshing House 159~ 162(in Chinese).

Xia Xuehui.

1984. System Minerabgy

1995a. Sedimentogenic tourmaline rock suggestive of hot
water deposition responsible for the pyrite deposits in Fengcheng re-
gion of Liaoning: Discovery and implication[J] .
cal Minerak, 17(3); 191~ 197(n Chinese with English abstract).
Xia Xuehui. 1995b. The REE of sedimentogenic tourmaline rock[ J] .
Geochemistry, 6; 57~ 59 (in Chinese).

Geology of Chemi-

Geology—
Xia Xuehui. 1997. H, O and Si isotope geochemistry of tourmalinite in
massive sulfide deposit from east Liaoning rift[ J] . Acta Geoscienti-
ca Sinica, 18(sup.): 214 ~216(n Chinese with English abstract).
Yang Dezhi Zhou Jiaxi, Wang Jinsong, et al. 2009. The primary ex-
ploration of ore— forming regularity Congjiang Zaibian polymetal ore
deposits areas, Guizhou[ A] . T he twelfth prossminar Collected pa-
pers of the society of MRG[ C] ; Guiyang, 237(in Chinese).
Yang Ruzeng and Xu Lixin. 2007. Relationship between chemical com-
ponent of tourmaline and its crystal lattice parameter| J] . Journal of
Tongji University ( NatureScience), 35 (10); 1425~ 1 429(in

Chinese with, English abstract).



40

29

Ye Song Zhu Qinwen, Zhong Zengqiu, etal. 1997. T he study of tour-
maline and haylotourmalinite in copper deposit Zhongtiaoshan,
Shanxi province[ J] . Acta Petwologica et Mineralogica, 16(2):
160~ 169(in Chinese with English abstract).

Zeng Wen, Zhou Hanwen, Zhong Zengqiu, etal. 2005. Single zircon U
— Pb ages and their tectonic implications of Neoproterozoic magmat-
ic ocks in southeastern Guizhou, Ching J] . Geochemistry, 34(6):
548 ~ 556(in Chinese with English abstract).

Zeng Zhaoguang, Liu Ling Shu Yongkuan, etal. 2003. A discovery of
the mesoproterozoic and neoproterozoic volcanic rocks in the Zhaib-
lan—Gaowu areas, Guizhou and its implication| J] . Guizhou Geolo-

gy» 20(3): 135~ 138(in Chinese with English abstract).

. . .. 2007
7. . 24(2); 122~125.
. .. 2007
(. . 21(2); 291~296.
. 1993. -
(. . 22~28.
. . . 1994, [M].
. . 1992. —

[J]- , 11(4). 384~ 388.

. 1987.
[J- , (4. 1~11.
) . 1996. 1.
., 15(3); 280~ 1287.
, . 2002. [J.
, 17(3); 161~ 164.
. . , . 1984, ( [ M] .
. 159~ 162.
. 1995a.
0J. . 17(3): 191~ 197.
. 1995b. [y
, 6 57~59.
1997. H.O0 Si
[J. C ), 18 214~216.
, . .. 2009.
[A]. 12
[ C] . 237.
) 2007. .
( ), 35(10); 1425~1429.
. . .. 1997
[J. , 16(2); 160~ 169.
) . .. 2005.
U—Phb 1. , 34(6); 548~ 556.
. . , . 2003. —
). . 20(3); 135~ 138.



