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Location: Fuyun county, Xinjiang 
Time: 2021.10.08-2021.10.14 
Route: Koktokay No.3 pegmatite open pit 
 
2.1 Geological overview of the deposit 
   

The Altay rare metal metallogenic belt produces more than 100000 pegmatite veins, which are divided into 9 

ore concentration areas. Koktokay ore concentration area is located in the southeast of Altay orogenic belt, The 

mining area covers an area of 20km2. The strata of the mining area are mainly Habahe group (schist and 

metamorphic breccia tuff). Metagabbro (amphibolite, plagioclase amphibolite and a small amount of amphibolite 

plagioclase granulite), granite (biotite granite, two-granite and muscovite granite) and pegmatite veins are exposed 

in the mining area (including vein 1, vein 2, vein 3b and vein 3, etc.) (Fig. 1). Our investigation object, No.3 vein 

granite pegmatite deposit, is located in Koktokay Town, Fuyun County, Xinjiang, ocurs in metagabbro. The 

structure of the mining area is mainly fault and fracture structure. The strike is NW310 ° ~ 340 °, the dip angle is 

20 ° ~ 45 °, and the fracture is steep in the same strike direction (dip angle is 65 ° ~ 75 °). 

 

 
Fig 1. Geological map of the Koktokay No.3 pegmatite 

 

2.2 The typical zoning of Koktokay No.3 pegmatite 

As a famous granite pegmatite type rare metal deposit in China, No. 3 vein has perfect concentric ring internal 

structure zoning, rare bell shape, many rare metal minerals and large scale. But the relevant mineral reserves are 

unknown due to the early mining work. it is 2250m long, 1500m wide, 20~60 m thick, and the Zoning of the 

pegmatite can be divided into nine zones, form outside into inside, Ⅰ:graphic texture zone, Ⅱ:saccharoidal albite 

zone, Ⅲ:Block microcline zone, Ⅳ:Muscovite-Quartz zone, Ⅴ:Leaf albite zone, Ⅵ:Quartz-Spodumene zone, 



Ⅶ:Muscovite-platy albite zone, Ⅷ:Lepidolite- platy albite zone, Ⅸ:Quartz and microcline cores. Due to the 

mining and the injection of the pit pool in the later stage, this investigation is mainly shown in the I-V zone 

 

 
Fig 2. (a)—Photo of the Koktokay No.3 pegmatite open pit; (b)—sketch map of horizontal section of the Koktohay No.3  

pegmatite; (c)—sketch map of three dimensional and vertical section of the Kektokay No.3 pegmatite 

 

 

Ⅰ: graphic texture zone is characterized by the extensive development of graphic texture in K-feldspar,.the 

development of fine-grained quartz albite crust and direct contact with metagabbro. The mineral assemblage is 

mainly microcline, quartz, albite and muscovite, and other minerals such as beryl are occasionally seen. In 

addition, tourmaline, beryl, fine-grained garnet and other minerals can be seen. In the west of No. 3 pegmatite vein 

pit, it can be seen that it is cut through by (V) leaf sodium long spodumene belt (Fig3. A B C), which is interpreted 

as a phenomenon caused by pressure release during zoning evolution. 

Ⅱ: saccharoidal albite zone is the main beryllium bearing ore bel(Fig3.D E)t. Irregularly distributed fine-

grained albite nests are developed, surrounded by quartz Muscovite aggregates. The overall mineral assemblage is 

microcline, fine-grained albite, quartz muscovite and beryl. Beryl single crystal is common with giant crystals, 

mainly green tone and yellowish brown beryl. When the Wenxiang structural zone is not fully developed 

(southwest corner), the fine-grained albite zone can be in direct contact with the variable gabbro surrounding rock, 

and the layered fine crystalline rocks can be seen. 

Ⅲ: The block microcline zone is mainly composed of block microcline (thickness > 1m), and the graphic 

texture and coarse perthitic texture can be seen on the crystal plane, It shows that the block microcline experienced 

a fully ordered process in the sub solidus stage. In addition, quartz, muscovite and a small amount of albite can be 

seen, and the overall content of rare metal minerals is very low. 

Ⅳ:Muscovite-Quartz zone. The mineral assemblage is mainly Muscovite quartz, common beryl and 

spodumene can be seen locally, but it is a lean ore belt. 



Ⅴ:Leaf albite-spodumene zone has a large exposed area in the West. The mineral assemblage is albite, 

spodumene and quartz muscovite. It is the main lithium, niobium and tantalum ore belt. The main feature of the 

belt is that albite has leaf like thickness and staggered distribution law, which is also called leaf-albite; Spodumene 

is plate columnar, cross shaped or even radial, mainly green spodumene. 

 

Figure 3. Contact relationship between pegmatite and variable gabbro surrounding rock. The left figure shows the west side of the pit, and the contact zone 

with variable gabbro is a text image structure zone; The figure on the right shows a corner on the east side of the pit, where metagabbro is in direct contact with 

quartz albite 

 

VI-quartz spodumene belt, VII-Muscovite flake albite belt and VIII-lepidolite flake albite belt are only 

sporadic in this investigation, which is gradually related to the V-belt leaf albite spodumene belt, but the 

spodumene color is rose and light purple; Lepidolite is illusory purple or emerald green, and the cleavage is less 

obvious. The "flame like" structure can still be seen in these zones, but in the dressing structure leaf (flake) albite 

mica ring zone, the mica mineral is lepidolite. Common "flame like" structure can be seen from the cross section. 

Around the spodumene core, there are vertical spodumene outward, but Outward Staggered leaf albite belt, 

dressing Muscovite leaf albite belt and quartz periphery. 



 

Figure 4. The "flame like" structure in the v-leaf albite spodumene belt, with a longitudinal section  

on the left and a cross section on the right 

 

 

2.3 SEG student members in the field 

 

SEG student members Changtong He, Yuchao Liu, Ruizhe Shi, Liqun Zhu participated in this field trip with 

associated Prof. Qifeng Zhou, Fangyang Hu and Xiaochi Liu. The students arrived at Urumqi, Xinjiang on October 

8th and went to Fuyun County, Altai Prefecture on October 9th. On October 10th, The local mining director explained 

the safety matters to us and led us to the destination, and Prof. Qifeng Zhou, who studied this area before give us an 

overall introduction of the pegmatite in detail, then we observed the east of the pit and collected samples, it is mainly 

III-IV zone. On 11th we observed the west of the pit, II and V zone are widely distributed in this area, and samples 

of VII and VIII can be found. On 12th go back to the pit again for collecting the samples we previously ignored and 

then go to the local geological museum study history and the gemstone of the pit. On 13th we left the Koktokay and 

returned to Urumqi, and went to Beijing on 14th    

 

 
 



 
 


