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Abstract  

 Nibble metasomatic K-feldspathization intensively occurred in undeformed 

Huangnitian hornblende quartz syenite. The main replaced mineral is the widely 

distributed primary K-feldspar. Nibble replacing K-feldspar occurs on the grain 

boundaries between two differently oriented K-feldspar crystals, takes the same 

crystallographic orientation as that of the primary K-feldspar on which it nucleates, 

and nibbles at the opposite, differently oriented K-feldspar. The nibble 

metasomatic K-feldspar grows as much as 3 mm while enclosing and preserving 

relics of perthitic albite of the replaced K-feldspar. These albite relics keep the 

same original orientation. Quartz and hornblende show little to no replacement 

during the nibble K-feldspathization. Because of the nibble metasomatic 

mechanism and the consistent presence of unreplaced remnants of plagioclase in 

the nibble replacing K-feldspar, most parts of the K-feldspar megacrysts, lacking 

these features, are likely primary instead of metasomatic. 

Huangnitian hornblende quartz syenite 

 The Cretaceous Huangnitian hornblende quartz syenite is located east of 

Xingzhou in Yangjiang County, Guangdong province, southern China (Mo Zhusun 

et al., 1980). It occurs at the junction of three successive intrusions into the 

surrounding rocks (Fig. 1). The hornblende quartz syenite, occupying more than 1 

km
2
, is medium grained, consists of potash feldspar (60%), plagioclase (20%), 

quartz (8%), hornblende (10%), and minor opaque minerals. Plagioclase (An7-13) is 
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moderately zoned, elongated, and more or less euhedral. Hornblende occurs as 

short prismatic crystals. Quartz is interstitial. 

 

Fig. 1.  Geologic map showing the location of the Huangnitian quartz syenite and 

the surrounding geology.  1. Cambrian Bachun group migmatite;  2. Caledonian 

Sanbaoshan gneissic granite;  3. Middle Jurassic Xingzhou porphyritic hornblende 

biotite monzonitic granite;  4. Late Jurassic (first stage) biotite granite;  5. Late 

Jurassic (second stage) granite porphyry;  6. Cretaceous Huangnitian hornblende 

quartz syenite. 

Metasomatic phenomena 

(A) Nibble metasomatic K-feldspathization 

 The appearance of K-feldspar in the rock is quite complicated at first glance 

under cross-polarized light, because the K-feldspar is separated into several 

amorphous parts with different orientation (Fig. 2a; Fig. 2b). Vermicular perthitic 

albite stringers and several isolated albite blebs occur in some of the K-feldspar 

parts (Fig. 3a). When a quartz plate is inserted (Fig. 3b; Fig. 3c), each of the 

isolated albitic blebs (Ab1 in K-feldspar K2') can be seen to have the same 

crystallographic orientation as that of the perthitic lamellae (Ab1) of the adjacent 

K-feldspar. Therefore, the isolated albite blebs are likely remnants of perthitic 

lamellae of the replaced previously-formed K-feldspar. The vermicular perthitic 

albite stringers, having the same orientation as the host K-feldspar, are generally 

pointing at the border with adjacent minerals (Fig. 3b, Fig. 4b, and Fig 5). This 
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correlation strongly suggests that the K-feldspar (K2') is metasomatic in origin; i.e., 

the primary K-feldspar (K1) has been replaced by nibble metasomatic K-feldspar 

(K2') with different orientation. 

 

Fig. 2a.  Photomicrograph of Huangnitian hornblende quartz syenite with euhedral, 

zoned Carlsbad- and albite-twinned plagioclase, subhedral hornblende, interstitial 

quartz, and complicated K-feldspar.  Cross-polarized light. Scale bar = 1 mm. 



4 
 

 

 

Fig. 2b.  Fig. 2a with quartz plate (first order red) inserted. Scale bar = 1 mm. 
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Fig. 3a.  Photomicrograph of complicated K-feldspar (K1 and K2) and plagioclase 

(Pl) in Huangnitian quartz syenite under cross-polarized light. Scale bar = 0.5 mm. 
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Fig. 3b.  Same as Fig. 3a but with quartz plate inserted. An amorphous patch of K-

feldspar (K2') with vermicular perthitic albite (Ab2'; blue) and relics of perthitic 

albite (Ab1; yellowish white) is shown.  Swapped rows of albite (white and blue) 

occur along the boundary between two differently oriented K-feldspar crystals K1 

and K2'; K1 and K3; K1 and K3', but not apparent and clear between K3' and K2' due 

to their approaching orientation).  From Huangnitian quartz syenite. Scale bar = 0.5 

mm. 
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Fig. 3c.  The same part of Fig. 3b with clockwise rotation.  That the scattered 

distribution remnants of perthitic albite (Ab1) have strictly the same orientation as 

that of the perthitic albite (Ab1) outside primary K-feldspar (K1) indicates the K-

feldspar (K2') is formed by nibble replacement. Scale bar = 0.5 mm. 

 The pre-existing K-feldspar crystals are probably magmatic and primary in 

origin because they are subhedral ((K2 in Fig. 4d; K1 in Fig. 5) and are 

characterized by the presence of indistinct normal perthitic albite, the more or less 

homogeneous argillation, and the absence of metasomatic remnants of perthitic 

albite, whereas the nibble metasomatic K-feldspar is distinguished by the 

appearance of scattered remnants of perthitic albite of the replaced adjacent K-

feldspar, the vermicular or stringer perthitic albite, and less or inhomogeneous 

argillation. The orientation of metasomatic K-feldspar (Kx') is different from that 

of the K-feldspar being replaced, but strictly coincides with the adjacent K-feldspar 

(Kx) on which it epitaxially grew. Because the replacing K-feldspar may extend as 

much as 3 mm into one primary K-feldspar being replaced in front, another 

primary K-feldspar on which the replacing K-feldspar nucleated naturally may not 

appear together in one thin section. 
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 Swapped nibble metasomatic K-feldspar (K1', K2'), however, can still 

fortunately be observed on the grain boundary between two differently oriented 

primary K-feldspar (K1, K2); see Figs. 4a, 4b, 4c, 4d, and 4e.  Fig. 4e 

diagrammatically shows the mineral relationships. The K-feldspar (K1'), replacing 

the differently oriented K-feldspar (K2), takes the same crystallographic orientation 

as K1 on which the K1' nucleated, while K2', replacing the differently oriented K1, 

takes the same crystallographic orientation as K2 on which the K2 is attached. Both 

replacing K-feldspars, K1' and K2', are distinguished from the primary K-feldspar, 

K1 and K2, by the presence of residual inclusions of foreign perthite albite (Ab1, 

Ab2) and vermicular authigenic perthitic albite (Ab1', Ab2'). 

 

Fig. 4a.  Swapped replacing K-feldspar crystals (K1' , K2', occurring at the grain 

boundary between the two differently oriented preexisting (probably primary) K-

feldspar crystals (K1, K2).  Huangnitian quartz syenite.  Q = quartz;  Hb = 

hornblende.  Under plane-polarized light.  Scale bar = 0.5 mm. 
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Fig. 4b.  The same part of Fig. 4a.  Under cross-polarized light. Scale bar = 0.5 

mm. 
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Fig. 4c.  The same part of Fig. 4a. Under cross-polarized light with quartz plate 

inserted.  Swapped replacing K-feldspar crystals (K1', K2') occur at the grain 

boundary between two differently oriented primary K-feldspar crystals (K1, K2) 

with a few albite lamellae (Ab1. Ab2). K1' replacing K2 in front takes the same 

orientation as the primary K-feldspar K1 at the back. So does K2'. K1' and K2' are 

characterized by the presence of vermicular perthitic stringers (Ab1' and Ab2') that 

are absent in primary K-feldspar (K1, K2) and remnants of albite lamellae (Ab1, 

Ab2) of the primary K-feldspar (K1, K2) being replaced. Scale bar = 0.5 mm. 
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Fig. 4d.  The same part of Fig. 4a, rotated clockwise slightly.  Scale bar = 0.5 mm. 


