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Abstract: Taking the Tongshankou deposit in the southeastern Hubei ore concentration area in
eastern China as a case study, this paper aims to establish a convenient and applicable
quantitative analysis workflow for the three-dimensional (3D) morphological complexity of
geological bodies. Tongshankou is a typical skarn—porphyry composite deposit. First, a 3D
model of the contact zone between granodiorite porphyry and carbonate rocks was constructed
using the implicit modeling method. Then, two parameters—curvature and cosine of the normal
vector angle—were applied to quantitatively assess the morphological complexity of the contact
zone. Finally, based on the assessment results, the ore—controlling rules of the contact zone
and directions for deep mineral exploration were analyzed. The results indicate that: (1)
Constrained by extensive exploration engineering data, the implicit modeling method enables
the construction of 3D models of geological bodies. Subsequent extraction of surface point
cloud data from the models and calculation of curvature and cosine of the normal vector angle
allow for quantitative evaluation of morphological complexity, with Gaussian curvature showing
superior performance in characterizing complexity compared to the cosine of the normal vector
angle. (2) The skarn—type orebodies in the Tongshankou deposit are strictly controlled by the
contact zone: higher morphological complexity of the contact zone correlates with more
favorable mineralization conditions. Additionally, the morphological complexity of the contact
zone exhibits spatial heterogeneity within the mining area—the complexity on the NE-NEE side
is significantly higher than that on the SW side. Therefore, future mineral exploration work
should prioritize the deep sections of the NE-NEE side of the contact zone

Key words: Tongshankou; skarn; implicit modeling; Gaussian curvature; cosine of the normal

vector angle.
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Figure. 1 Geological map of the Middle-Lower Yangtze River Metallogenic Belt and southeastern
Hubei Province ore concentration area
a—Geological map of the Middle-Lower Yangtze River Metallogenic Belt; b—Sketch map of
magmatic rocks and deposits distribution in southeastern Hubei Province ore concentration

area
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Figure. 2 Topographic and Geological map of Tongshankou deposit
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Figure.3 Geological section of No.28 exploration line in Tongshankou deposit
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Figure.5 Spatial display of topographic geological map and section maps
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Figure.9 3D model of contact zone of Tongshankou deposit
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of contact zone morphology of Tongshankou deposit

5.3 REBIKH 75

AR, SRR R X SR L= A L R B A AEAT K e 50 R B A AR BH AT IR
KPR S8 L DR R TR X E (B 1D, ST X R — 5 3
RGBT PRI RAF AT 5t o ASSCHTA S KA L A4 = 47 ) DA DR LR R, L D
IRY AR T ) A7 EAREE T ARSI A, DRSS B — 20 TR A AR B R 4T i
55X RIE— 2.

L AR o B A T2 2 e 42 ), AR SO I = 4 S s T A R E
BRI, Bl TS S AR AR A R ek, el TS AR 5 i S AT IEAH
KAtk Fefhiy NE-NEE MRS SRBONE A%, Horh Rty NE 0w 0 it 2 e {1 X 35 v S e 22 -
800m e A7, Tfii NEE U Siff X 3 n] 4B 22 -600m 7o 47, HEBA#E— P miRife e EffiE&s (&
12) , XA NE-NEE M2 T & T — 4 TAR R E f07 ) AL, BRI 18
JIX I 16 s

Elev(Z) >N
[a +100

+0

a3 16 307 o

0.1104 x 10
0.08x10
0.06%10"

0.04%10
0.02x10
0

K16 AL AT RERFR AT /X 3 A7 B (a-NE U1 b-NEE &)

Figure. 16 Spatial display of deep prospecting potential zones of Tongshankou deposit
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