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Fig. 1 Salt weathering photos of sandstone and granite and the sketch diagrams showing the formation mechanisms
(Modified after Lii Hongbo, 2016)
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(a) Salt weathering landforms of sandstone in Qingkedi, Jiuquan, Gansu; (b) Sketch profile showing the formation mechanism of salt weathering in

sandstone; (c) Tafoni on the landward side of a granite boulder on the seaside of Mount Laoshan, Qingdao; (d) Sketch profile showing the

formation mechanism of tafoni in a granite boulder
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Fig. 2 Salt weathering phenomena found in Qingdao and Taiwan, China
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(a), (b) Honeycomb structures found on the sandstone outcrop in the supratidal zone, Lingshan Island, Qingdao; (c) Differential weathering

landform on the coast in Yeliu, Taiwan; (d) Differential weathering landform on the coast in Jialeshui, Taiwan; (e) Honeycomb structures on the

sandstone outcrop in the Lingshan Island, Qingdao; (f) The narrow ridges showed along the joints because of more water supply from the joints; (g)

The honeycomb structures on the volcaniclastic rocks in Jialeshui, Taiwan; (h) Differential weathering along the coast of Jialeshui, Taiwan
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Fig. 3 Salt weathering landforms of clastic rocks and granitic rocks in the northwest area
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(a), (c): Salt weathering tafoni on sandstone outcrop in Qingkedi, Jiuquan, Gansu; (b), (d), (e), (f):Salt weathering tafoni on the

sandstone outcrops in southern piedmont of Mount Langshan, Inner Mongolia; (g) : Tafone on gneiss outcrop in the margin of BadanJaran Desert,

Inner Mongolia; (h) :Tafone on the migmatite outcrop in Beishan, Yumen, Gansu Province
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Fig. 4 Different salt weathering tafoni in the semiarid area compared to eolian erosion marks in the north of China
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(a), (b) :Salt weathering tafoni on the Neoproterozoic sandstone cliff in Licheng, Shanxi (the scope is 5m wide) ; (¢) : Tafoni in the lower side of

granite outcrop in Balinzuoqi, Chifeng, Inner Mongolia; (d) : Eolian erosion marks on the side of a granite boulder in Bolongke Desert, Chifeng,

Inner Mongolia ( Photos by LiiHongbo) ; (e), (f): Salt weathering tafoni on the granite outcrop in Balinzuoqi, Chifeng, Inner Mongolia; (g),

(h) . Salt weathering tafoni on the sandstone cliff of Yellow River in Quyu, Linxian County, Shanxi Province ( the scope is 6m wide. See the white

salt powder on the sandstone surface, photos by Su Dechen)
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Fig. 4 Different tafoni found in the Danxia Global Geopark
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(a), (b): Tafoni selectively developed on the sandstone beds in the Jinshiyan Cliff; (c¢): Huge tafoni (22 m in length, 22 m in depth and 8 m in

height) called Jinyan Cave in Zhanglao Peak; (d), (e): Honeycomb weathering structures on the ceiling of the huge tafoni, partly covered with

green algae; (f), (g): Large tafoni and water flow traces in between
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Landform Features of Salt Weathering in Different Climatic Zones in China

LU Hongbo" , SU Dechen” , ZHANG Yuxu® , FENG Xuedong" ,LI Chunwang*’
1) School of Geosciences, China University of Petroleum , Qingdao, Shandong ,266580 ;
2) Institute of Geology, Chinese Academy of Geological Sciences ,Betjing ,100037 ;
3) Chinese Academy of Geological Sciences ,Beijing ,100037 ;
4) Teachers Training School of Mentougou District, Betjing, 102300

Abstract; Salt weathering is a type of physical weathering existing almost everywhere on the world land,
damaging surface of rocks and building stones, forming geomorphological sceneries, such as tafoni or honeycomb
structures because of the periodical salt crystal growth. Salt weathering is also one of the major forms of differential
weathering. However, salt weathering process has been largely neglected by geologists and geographers and almost
all the landscapes formed by salt weathering in China have been misinterpreted as the results of surf wash, running
water erosion or eolian erosion etc. After almost a decade of field investigation, the authors of this paper have
thoroughly understood the origin and mechanism of salt weathering. In this paper, several salt weathering scenarios
have been selected from seacoast areas in Qingdao and Taiwan, arid areas in the northwest, semiarid areas in the
north,, humid areas in the south, of China. All these examples are discussed here to systematically demonstrate the
mechanism of salt weathering and its behaviors in different climatic zones. The favorable conditions for salt
weathering are the supply of soluble salts (such as Na,SO, , and NaCl) and the repeated change in temperature and
humidity ; and the suitable host rocks to provide the pore spaces and micro-cracks for the saline solution to seep in
and for the solid salts to crystallize are sandstones and conglomerates, granites and gneisses etc. Salt weathering
commonly results in the formation of honeycomb structures on the surface of sandstone bedrocks and large tafoni on
the vertical or near-vertical sides of granite outcrops along the coast area above sea level, the formation of tafoni of
different sizes on the sunny sides of sandstone or granite/gneiss outcrops where there is little rainfall attacking in the
arid and semiarid inland areas, and the formation of large tafoni/caverns or honeycomb structures on the sandstone
cliffs of humid areas in southern China where rainfall frequently impacts the outcrop surfaces. We can conclude that
salt weathering plays an important role in making the natural landforms or corroding the building stones. We should
pay attention to the universal nature of salt weathering, update salt weathering information in the related geological
textbooks or treatise, popularize the geological science to clear up the misunderstanding of salt weathering via all
kinds of media.

Keywords: salt weathering, sandstone, granite, gneiss, honeycomb structure, tafoni, differential weathering.
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