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Abstract: The Cuonadong dome, which is firstly reported in this study, is exposed as an east—southern important part of the North
Himalayan gneiss domes (NHGD), . The Cuonadong dome is located in the southern part of the Zhaxikang ore concentration area,
which is divided into three tectono—lithostratigraphic units by two circle faults around the dome, which is geometrically from upper
to lower (or from outer to inner) in order of cap rocks, decollement system and core, with the outer fault being upper detachment
fault and the inner fault being lower detachment fault. The Cuonadong dome is a magmatic orthogneiss and leucogranite mantled by
orthogneiss and metasedimentary rocks, which in turn are overlain by Jurassic metasedimentary and sedimentary rocks. The grades
of metamorphism and structural deformation increase towards the core, which is consistent with the low to high degree metamorphic
schist, tourmaline granitic biotite gneiss, garnet mica gneiss, and mylonitic quartz mica gneiss of the Ridang Formation. Their
typical metamorphic minerals include garnet, staurolite, sillimanite and kyanite. The Cuonadong dome has preserved evidence for
four major deformational events: southward thrust, early approximately N—S extensional deformation, main approximately E— W
extensional deformation, and late collapse structural deformation around the core of the Cuonadong dome, which are consistent with
four groups of lineation, respectively. The form of the Cuonadong dome resulted from the main E—W extension which resulted from
eastward flow of middle or lower crust from beneath Tibet accommodated by northward oblique underthrusting of Indian crust
beneath Tibet. The establishment of the Cuonadong dome has enhanced and enriched the significance of the E—W extension of the
NHGD, which is further divided into two structural dome zones according to the different extensional directions: approximately N—
S extensional North Himalayan gneiss domes (NS—NHGD) and E—W extensional North Himalayan gneiss domes (EW—NHGD).
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Fig.1 Tectonic framework and deposits in northern Himalaya
a— Regional tectonic map of the central southern Himalayan orogen including the North Himalayan gneiss domes (NHGD) in southern Tibet,
modified after Lee et al. (2004). MBT, Main Boundary Thrust; MCT, Main Central Thrust; STDS, South Tibetan Detachment System; GKT, Gyirong
- Kangmar Thrust; NHA, North Himalayan Antiform; ITSZ, Indus - Tsangpo Suture Zone; LHS, Lesser Himalayan Sequence; HHC, Higher
Himalayan crystalline series; THS, Tethyan Himalayan sedimentary sequence. Location of Fig. 1b map shown by rectangle in the east. Inset map
shows location of regional map, modified after Larson et al. (2010) and King et al. (2011). b—Tectonic map of the eastern North Himalayan gneiss
domes and polymetallic metallogenic belt, modified after Sun et al. (2016). Locations of Fig. 2, well—studied domes and typical deposits shown
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Fig.2 Regional tectonic map of the dome in the mid—eastern Himalaya
a—Geological map of the Ranba dome; b—Structural section crossing the Ranba dome; c—Geological map of the Yelaxiangbo dome; d—Structural
section crossing the Yelaxiangbo dome; e—Geological map of the Kangmar dome; f—Structural section crossing the Kangmar dome
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Fig.3 Geological map of the Cuonadong dome and structural section crossing the Cuonadong dome
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Fig.4 Macroscopic petrology ranging from the outermost to the core of the dome (a—f) in the Cuonadong dome
a—Jurassic slate of the Ridang Formation in the upper unit; b—Cordierite—garnet—biotite schist in the middle unit; c—Tourmaline—garnet—biotite
schist in the middle unit; d—Tourmaline granitic gneiss; e— Garnet—aquamarine muscovite granite, garnet with red arrow and aquamarine with black

arrow; f—Garnet muscovite granite
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Fig.5 Microscopic petrology in the Cuonadong dome
a—Cordierite—garnet—biotite schist in the middle unit containing plagioclase porphyroblasts, and S, and S,; b—Tourmaline—garnet—biotite schist in
the middle unit containing ductile deformed mica; c—Tourmaline—garnet—biotite schist containing mica—fish structure; d—Muscovite granite
containing plagioclase augen and surrounding fine—grained micas and quartzs with ductile deformation; e—Tourmaline granite; f—Weakly deformed
muscovite granite in the core
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Fig.6 Typical lineations in the different parts of the Cuonadong dome
a—Nearly S—N trending lineation defined by the preferred orientation of mica and cordierite; b—Nearly E-W trending lineation defined by preferred
orientation of mica, striped quartz, strongly stretched feldspar and pressure shadows of garnet; c—S; and F, defined by top—to—S shear deformation,
cut by S, defined by the top—to—N deformation (D,); d—L. defined by the steps on slickenside on the southern part of the dome, location in Fig. 6¢
with red arrow; e—S, defined by top—to—S shear deformation, which is cut by S, defined by the top—to—N (D.) deformation; f—The steps on
slickenside showing D southward sliding on the southern part of the dome
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Fig.7 Field kinematics in the Cuonadong dome
a—Decollement fold in the middle unit of the Cuonadong dome; b—Plastic flow of quartz; c—Granitic gneiss containing augen structure and &
structure; d—Enlarged Fig. 6¢, with & structure and minor folds; e—Mylonitic granitic gneiss containing augen structure and S—C structure defined by
dark—colored mineral zones and feldspar/quartz phenocryst; f—Garnet schist containing S—C structure; g—Granitic gneiss containing lenticle quartz;
h—Biotite gneisses containing S—C structure
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Fig.8 Microscopic kinematics in the Cuonadong dome
a—Garnet—biotite schist containing augen structure, and feldspar with brittle fracture locally filled by mica; b—Garnet—biotite schist containing
asymmetric strain shadows; c—Relationship between S; and S;; d—Garnet—biotite schist containing augen structure and exsolution of quartz in the

core; e—Granitic gneiss containing S—C structure; f—Granitic gneiss augen structure and reaction rim; g—Mylonitic granitic gneiss containing ductile

deformation in mica with boudin structure; h—Mylonitic granite containing dynamic crystallization and chessboard subgrain microstructures in

quartz; Fsp—feldspar; Cld—chloritoid; Ms—muscovite; Qtz—quartz
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