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Fig.1 Geological sketch of the
Alhagagia gold deposit, Sudan
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Fig.2 Schematic section of the No.0 exploration line
in the Alhagagia gold deposit
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Table 1 The REE content of the wallrocks in the Alhagagia gold deposit,Sudan( x 107°)

e T La Ce Pr Nd Sm | Bu | Gd | Tb | Dy | Ho | Br | Tm | Yb | Lu Y
27K4-105 gnt 16.96 | 38.89 | 549 | 26.07 | 6.01 | 1.74 | 570 | 0.99 | 6.05 | 1.13 | 3.16 | 0.51 | 2.95 | 0.47 | 30.71
27K4-134 gnt 20.49 | 43.17 | 5.70 | 23.87 | 4.62 | 1.18 | 435 | 0.74 | 4.65 | 091 | 2.62 | 0.41 | 2.52 | 0.43 | 26.53
62K2-43 sch 2234 | 47.64 | 643 | 27.59 | 554 | 1.18 | 532 | 093 | 6.25 | 1.29 | 3.81 | 0.62 | 3.97 | 0.64 | 37.02
62K2-94 gnt 2530 | 55.05 | 7.48 | 31.12 | 6.49 | 1.62 | 6.06 | 1.10 | 7.43 | 1.43 | 4.19 | 0.68 | 432 | 0.71 | 41.85
62K2-99 sch 26.19 | 5499 | 7.22 | 30.50 | 6.36 | 1.41 | 5.84 | 1.03 | 6.93 | 1.42 | 4.06 | 0.65 | 4.05 | 0.65 | 41.84
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Table 2 The REE content of ores in the Alhagagia gold deposit,Sudan( x 107°)
FERS | R La Ce Pr Nd Sm | Bu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu Y
0ZK1-38 | Lm-tr 16.52 | 39.58 | 5.65 | 25.59 | 5.85 | 1.69 | 5.89 | 1.09 | 7.50 | 1.50 | 437 | 0.68 | 4.28 | 0.69 | 42.61
0ZK1-72 Py-tr 1590 | 3792 | 548 | 25.02 | 6.13 | 1.82 | 6.06 | 1.06 | 6.75 | 1.35 | 3.50 | 0.53 | 3.36 | 0.51 | 34.10
27K4-59 tr 12.98 | 30.67 | 429 | 19.70 | 475 | 1.50 | 4.65 | 091 | 6.13 | 1.16 | 3.46 | 0.55 | 3.45 | 0.55 | 34.31
27K4-68 Py-tr 1451 | 3420 | 481 | 21.85 | 479 | 1.58 | 461 | 0.80 | 528 | 1.05 | 2.94 | 0.45 | 2.78 | 0.43 | 28.94
6ZK2-21 Lm-tr 13.19 | 31.48 | 454 | 21.02 | 498 | 1.54 | 524 |1 099 | 6.72 | 1.32 | 3.81 | 0.60 | 3.70 | 0.59 | 37.75
6ZK2-58 Py-tr 15.03 | 35.18 | 5.19 | 23.10 | 5.68 | 1.75 | 5.69 | 1.08 | 7.50 | 1.49 | 421 | 0.64 | 4.11 | 0.67 | 40.46
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Table 3 The characteristic parameters of REE contents in the wallrocks and ores of the Alhagagia gold deposit

RS FEEL4 | IREE | LREE | HREE | LREE/HREE | LayYby | 8Eu | 8Ce

T 27K4-105 gnt 116.11 95.17 20.94 4.54 4.12 0.90 | 0.96
7 27K4-134 gnt 115.66 99.03 16.64 5.95 5.83 0.79 | 0.96
6ZK2-43 sch 133.56 110.72 22.84 4.85 4.04 0.65 | 0.96
67ZK2-94 gnt 152.97 127.06 2592 4.90 4.20 0.78 | 0.96
= 67K2-99 sch 151.31 126.67 24.63 5.14 4.63 0.70 | 0.96
0ZK1-38 Lm-tr 120.86 94.88 25.98 3.65 2.77 0.87 | 1.00
0ZK1-72 Py-tr 115.39 92.27 23.12 3.99 3.40 0.90 | 0.99

W 27K4-59 tr 94.75 73.89 20.86 3.54 2.70 0.96 | 0.96
yal 27K4-68 Py-tr 100.07 81.74 18.33 4.46 3.74 1.01 | 0.96
6ZK2-21 Lm-tr 99.71 76.75 22.95 3.34 2.56 091 | 0.96
67K2-58 Py-tr 111.33 85.93 25.40 3.38 2.62 093 | 0.96
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Fig.6 The diagrammatic sketch of geotectonic
background in northern Sudan
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Geochemistry Characteristics of the Rare Earth Elements
in the Alhagagia Gold Deposit, Sudan
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Abstract: Based on the study about REE content in the Alhagagia gold deposit and its wall rocks in Sudan, it is
found that the REE total content of the wall rocks is higher than the ore minerals’. The fractionation of HREE
and LREE is obvious with moderate or slightly negative Eu anomaly and stable content of Ce, which indicates
that the ore formed in the deoxidized environment. According to the Chondrite-normalized and NASC-normal-
ized REE patterns of the wall rocks, it is suggested that the metamorphosed basement formed in an oceanic island
arc tectonic environment, and there are no much marine facies materials joining in this diagenetic stage. The REE
geochemical features of the wall rocks and ores show the ore-forming materials came from metamorphosed base-
ment as well as deep materials.

Keywords: REE; geochemistry; chondrite-normalized REE pattern; Alhagagia gold deposit; Sudan



