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Discussion on the origin of sillimanite

REN Liu-dong
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Through the structure, composition and occurrence of sillimanite, the formation process of sillimanite has
been discussed and summarized in this paper. In composition, the protolith of the sillimanite-bearing metamorphic
rocks is not necessarily pelite rocks, the sillimanite-rich rocks does not necessarily correspond to any pelite rocks.
The Al-rich feature of the pelite is favorable for occurrence of sillimanite, but sillimanite may not occur in the rock
even under appropriate metamorphic temperature and pressure condition. The differential migration of components is
essential for sillimanite. The formation of sillimanite is closely related to deformation and metamorphism, especially
anatexis in metamorphic rocks. Leucosome, pegmatite and granite all can evolve through metamorphism and anatex-
is. The key to the formation of sillimanite is the migration and leaching of alkaline (-earth) metals and their separa-
tion from sial components, resulting in the relative enrichment of Al,O,. Sillimanite, especially fibrolite, corre-
sponds to the early differential deformation-metamorphism stage. In the process of component migration, the flow of
solution or melt components leads to the false image of “stress orientation” of sillimanite, the aggregation of silli-
manite and related minerals, and multiple evolution stages of different metamorphic minerals. Although different va-
riants of Al,SiO; have the same composition, their rock types or environments are still significantly different. On the
one hand, their formation is not only controlled by temperature and pressure conditions, but also the acidity or alka-

linity of the fluid or melt, which is critial in affecting the coordination state of aluminum.
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Occurrences of sillimanite on the outcrops

Fig. 1

a— A BR AR RTINS L (RBINIHTE B ) 5 b—4 1 B R S A6 A BAS R 20 A (R & RS ) 5 o—Fhmb kil 2k
&L, MHE R EH A (RERINTE EEE) ; d—R GRS LA BN RIS mhE) ; e—840 10 10 SRS LA
T, A AT (R Vogoy 1) 3 F—4 A - 3EBR (RAEMR) (T4 3 B—Ra bk Crd—8H A Qu—0K; Si—4 %A

a—pegmatitic leucosome and internal sillimanite( Larsemann Hills, East Antarctica) ; b—alternating arrangement of sillimanite gneiss and pegmatitic

band ( Larsemann Hills, East Antarctica) ; c—pegmatite and rim sillimanite, with nearby cordierite ( Larsemann Hills, East Antarctica) ; d—silliman-

ite band within leucosome( Larsemann Hills, East Antarctica) ; e—bean-like sillimanite aggregate, with narrow pegmatite ( Vogoy Island, East Antarc-

tica) ; f—nodule of sillimanite-quartz( Fuping Complex, North China Craton) ; Bt—biotite; Crd—cordierite; Qtz—quartz; Sil—sillimanite
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Fig. 2 Microscopic textures of deformation related to sillimanite
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B WT)Z RO, IR (R ) ¢ 1 Y Lo R RS AR TC 4 S A BRI, IEAC Y (BPAE) ; B—Ra
B Qu—AYE; Sil—A %A ; Op—REMHT Y ,; Kis—HK A

a—initial formation of fibrolite in mica-quartz schist, plane polaried ( Qinling Complex) ; b—fibrolite band in mica-quartz schist, plane polaried ( Qin-

ling Complex ) ; ¢c—random orientation of fibrolite, plane polaried ( Fuping Complex ) ; d—multi-direction alignment of fibrolite, cross polarized

( Changle-Nan’ao belt, SE China) ; e—fault effect of the sillimanite-quartz foliation, cross polarized ( Fuping Complex) ; f—abrupt contact of the silli-

manite foliation and adjacent gneissosity, cross polarized ( Fuping Complex) ; Bt—biotite; Qtz—quartz; Sil—sillimantie; Op—opaque mineral ;

Kfs—K-feldspar
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Fig. 3 Microscopic textures of differentiation related to sillimanite( plane polarized )
a—E RS LA BREREALY) I EHEAW, MHER BB A (AR S k) ; b—& & BRERE AR A RAER, FLUBRZH (R
I RS ) o— & ZIE M M A RER S B (A 5 d—2 R &t BB =8 A 28R (KIR-M IS ) ;
Bt—RB = Cd—E 5415 Qu—~AdE; Sil—A LA, Moz—MJEA; Ms—H =tk ; Op—RBHTY); Pl—FH A ; Con—RIE 5 Spl—2R
£ Ky*EEEEIE

a—sillimanite-rich aggregate with Fe-Ti oxides, corundum and adjacent cordierite ( Larsemann Hills, East Antarctica) ; b—aggregate of sillimanite,

Fe-Ti oxides and spinel( Larsemann Hills, East Antarctica) ; c—sequence of sillimanite to kyanite to biotite (Zanhuang Complex, North China Cra-

ton) ; d—fibrolite band to late biotite (Bt2) and muscovite( Changle-Nan’ao belt, SE China) ; Bt—biotite; Crd—cordierite; Qtz—quartz; Sil—silli-

manite; Mnz—monazite; Ms—muscovite; Op—opaque mineral; Pl—plagioclase; Crn—corundum; Spl—spinel; Ky—kyanite
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H o3 B SR AR RIS | R TE BRAH A Y e
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