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Hydrothermal Mineralization of Uranium in Sandstone, Teguida, Niger
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Abstract: Based on geological survey, core observation and documentation, the authors have found that the ura-

nium mineralization related to hydrothermal fluids in the Teguida ore deposit of Niger is genetically quite different

from previous researchers’ assumption. The target layer sandstones for mineralization were deposited from the

lacustrine beach or shallow lake. Sandstones assume conglomeratic characteristics and are well sorted and rounded,

with upward coarsening sequence and wash cross-bedding. Electron microprobe analyses show that uranium min-

erals mainly occur as pitchblende, coffinite and absorption and are granular, tiny veinlike and disseminated in form,

associated with copper mineralization. Calcitization, analcitization and sericitization in the mineralized sandstone

are closely related to uranium. The diagenetic siderite was altered into hematite and goethite during later oxidation.

According to the dolomite molecular numbers in cogenetic calcite, the carbonate mineral temperature should range

from 178°C to 385°C, averaging 251~300C.
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Fig. 1 Geotectonic location of the Teguida uranium deposit in Niger
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Fig. 2 Sketch profile for the outcrop of the uranium ore body in T deposit, Teguida area
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Fig. 3 Geological profiles of uranium ore bodies in Teguida area, Niger
a-G GO ;b-T  T43A ; c-IR 1

(a)-the geological profile for exploration line GO in G deposit; (b)- the geological profile for exploration line T43A in T deposit;

(c)the geological profile for exploration line 1 in IR deposit
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Fig. 4 BSE of uranium minerals and outcrops of mineralization in the Teguida ore district
A- , T-11-10, G ; B- , T-11-10, G ; C- s
,T-13-9,IR  ; D- , ,T-13-9, IR #is; E-

,T-13-5, IR #Hith; F- ,T-13-5, IR #ith; G- (
; H- ( ) .G
A-pitchblende in calcite, T-11-10, G ore deposit; B-pitchblende and calcite filling pore, T-11-10, G ore deposit; C-pithchblende and coffinite
wrapped in native copper or occurring on the margin of native copper, T-13-9, IR ore deposit; D-Micro-vein uranium minerals at the center of
analcite, and micro-granular pitchblende and coffinite on the margin, T-13-9, IR ore deposit; E-pitchblende in calcite, T-13-5, IR ore deposit;

F-granular and micro-vein coffinite in analcite, T-13-5,IR ore deposit; G-secondary uranium minerals in outcrop, T ore deposit; H-copper

mineral veins (dark blue) and bright yellow secondary uranium minerals, G ore deposit

), T
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Fig. 5 Hydrothermal fluid alterations under microscope in the Teguida uranium deposit

A- (Cc) (Azu), T-30-5, 10x10( ); B- (Co) (Ana), T-11-10, 10x10( ); C-
(Ana) (Q), , T-13-5, 10x10( ); D-
(Ana) , T-05-2, 10x10( ); E- , T-11-2, 10x10( ); F-
s (Se), T-01-6, 10x10 (); G- (Sid) , T-11-3, 10x10 ( ); H-
(Sid) , T-13-6, 10x10(  ); (-) , ()

A-calcite enclosing azurite, T-30-5, 10x10(—); B-calcite enclosing or cutting through analcite, T-11-10, 10x10(+); C-brown granular
analcite enclosing quartz, analcite and calcite alternating concentrically, T-13-5, 10x10(—); D-brown yellow analcite enclosing quartz,
T-05-2, 10x10(—); E-brown yellow analcite enclosing sands, T-11-2, 10x10(—); F-sericite in carbonatized fine-grained sandstone, T-01-6,
10x10 (+); G-oxydized siderite in fine-grained sandstone, T-11-3, 10x10 (—); H-rhombic siderate scattered in inequigranular sandstone,
T-13-6, 10x10(—): (-)plane-polarized; (+) crossed-polarized
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Fig. 6 Hydrothermal fluid flow alterations in outcrop and core in Azelik uranium deposit
A- / ,T ; B- ,IR ,XPD-03 ,192.92-194.92m;
C- ,G ; D- s 0.5cm, IR JX0803
A-hematite/limonite cutting through mineralized sandstone, open pit of T ore deposit; B-hematite vein parallel to or cutting bedding, IR ore
deposit, Borehole XPD-03, 192.92-194.92m; C-mineralized ferric vein cutting through sandstone, assuming circular or square form on plane;
G-deposit outcrop; D-carbonate vein cutting through red fine-grained sandstone, IR ore deposit, borehole JX0803
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Table 1 Electron microprobe analyses of carbonate minerals in the ore-bearing bed
e ) &
MgO CaO FeO MnO MgCO; CaCO; FeCO; FeCO;
T30-1 0.30 51.31 0.03 1.12 0.007344 0.914870 0.000432 0.015775
T12-7 0.45 60.82 0.00 0.00 0.011140 1.084577 0.000000 0.000000
T12-7 0.40 54.87 0.04 0.97 0.009900 0.978352 0.000543 0.013674
T13-5 0.50 54.36 0.36 2.22 0.012431 0.969293 0.005039 0.031295
T13-9 0.24 60.30 0.05 1.44 0.006004 1.075233 0.000710 0.020314
T13-9 0.23 59.96 0.06 1.41 0.005781 1.069242 0.000891 0.019820
T11-10 0.14 57.90 0.00 0.00 0.003449 1.032419 0.000014 0.000042
T11-10 0.21 54.66 0.00 0.03 0.005285 0.974625 0.000000 0.000367
T11-10 0.28 47.00 0.00 0.01 0.006972 0.838121 0.000000 0.000070
T11-10 0.40 35.81 0.02 0.02 0.009974 0.638474 0.000306 0.000254
T11-10 0.31 52.19 0.02 1.66 0.007791 0.930669 0.000278 0.023401
T11-10 0.37 54.34 0.00 1.60 0.009255 0.968972 0.000000 0.022598
T11-10 0.42 48.82 0.05 1.66 0.010520 0.870486 0.000640 0.023359
TO01-6 0.21 51.47 0.00 0.37 0.005260 0.917848 0.000000 0.005202
T01-6 0.34 45.38 0.06 0.45 0.008510 0.809144 0.000835 0.006301
T05-2 0.44 50.96 0.00 0.90 0.010892 0.908772 0.000000 0.012673
T05-2 0.47 50.19 0.03 0.85 0.011711 0.894970 0.000432 0.011982
T05-2 0.52 52.98 0.02 1.36 0.012778 0.944739 0.000278 0.019214
T30-5 0.66 57.30 0.11 1.43 0.016475 1.021773 0.001517 0.020187
T02-8 0.77 55.97 0.00 0.03 0.019080 0.998003 0.000000 0.000465
T02-8 0.14 56.95 0.03 0.33 0.003424 1.015443 0.000432 0.004680
T12-7 0.48 53.06 0.31 1.82 0.011934 0.946112 0.004287 0.025657
T12-8A 0.22 51.20 0.16 0.35 0.005459 0.913069 0.002199 0.004863
T12-8A 0.32 61.05 0.05 0.17 0.007865 1.088661 0.000654 0.002411
T09-1A 0.22 57.06 0.05 0.03 0.005558 1.017565 0.000654 0.000395
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