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Fig. 1 Locations of representative sampling sites and the survey routes in the “Great Ear” playa of Lop Nor Basin
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Fig.2 The location of Lop Nor playa and its surrounding area

( Background images is a Corona image mosaic 12/12/1961; the area surrounded by the dashed line represents
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N e ( A—C: 2006 ;

D—G: 2006—2007 “ 7 )
Fig. 3 Sedimentary features of halite crystal developed in different sub-sedimentary environment

A. Flat halite crystal rafts and floats formed at air-brine interface; B. Crystallization starts when flat halite raft sink to the lake bottom ( the black arrow shows
where flat floats just fall into the water) ; C. Widespread competitive overgrowth takes place on the lake floor ultimately which result in the development of
large chevron crystals. D. Displacive halite crystals in mud layers; E. Randomly oriented interlocking halite crystals grew in brinefilled salt layers as cement.
F. Tiregulat)vhglaeduss (atl the shuiidhstieface vwhicharel dethposed) ofj millimeter;sealer eélbngate:  randomly joriented dine chdlite divstals’\withiradial |competitive
growth fabrics; G. Some of these vugs have the form resembling a thread or filament ( Photos A — C were taken in artificial pool of Lop Nor potassium extraction
plant in 2006:; photos D — G were taken in the " Great Ear" playa of Lop Nor basin)
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Fig.4 Ground feature of salt crusts in the “Great Ear” playa of Lop Nor basin
A. The early stage of polygonal cracks formation; B. Well-developed honeycomb-shaped halite crusts; C. The honeycomb-shaped structures are dis—
rupted and tend to develop low relief surface due to wind erosion and dissolution by rain; D. Over time this process causes the polygon halite crust
to form mound-shaped pattern; E. The formation of plate-shaped halite crusts caused by the partial dissolution of early sheet flow; F. Ridgeike

halite crusts within an overall of honeycomb-shaped pattern ( photos were taken in the Lop Nor basin from 2005 to 2007)
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Fig.5 Sketch map of vertical sedimentary structure of

salt pans developed in playa environment

4 113 »
15 “ ”
( 2
15 25 10
( 4
4.1
o Bobst
% 50 ~70 cm
( \ )
22 « ”
60 ~ 100 cm 20 ~ 60
cm,
6 ~8 mo
80% ( NaCl)

15%
. ( 3F—G)
( KCl = MgCl, * 6H,
0) . ( K,S0, « MgSO, * 2CaSO, * 2H,0)
(K, Mg(50,), * 6H,0)
45 emo C(90.686°E 40. 345°
N( 1) 4 B,

o

1(90.297°E 40.
078°N)  G(90.538°E 40.243°N) (1)
20 ~40 cm 2 m

16%

“« ”»

15 25

4.2

10 ~50
cm; 60 ~ 130 cm 20 ~60 cm
5~10 m 1 ~3 cmo

75 %
60 cm
B (90.719°E 40.368°N)  D(90. 642°

E 40.315°N) (1) 4 C,

113 ”»

( NE) 30 ~40 cm

I~1.5m

30% (CaSO, * 2H,0) .
(CaS0,) ( CaCo,) ( CaCO,
* MgCO,)
A(90.759°E 40.395°N)
J(90.237°F 40.037°N) (1) 4D,

3 ~8 cm
90 % o



1 131
40 ~ 5 « )
60 cm [ » “ ”»
0.5m
3~5m. F(90.592°E 40.280°N)
( 1) 4E,
Lowenstein & Hardie *
“« » 5 2 m O 2%0 12
40 ~70 cm °
30 ~ Y N
50 cm 30 ~40 cm;
15% S o
1E(90. 623°E 40.301°N) 4 F,
( F N N
)

4.3 °

( ) i « ”

10 ~20 cm ( N o
) o 6
2 m 12 ’

1H.



132 29
N N “ 7 ] 2007 50(2): 651-654
Ma Lichun Li Baoguo Jiang Pingan et al . The correlation be—
tween the electromagnetic induction measurements and pixel values as—
A 7 ° sociated with the “Great Ear” rings in Lop Nur J . Chinese Journal
of Geophysics 2006 50(2): 651-654
12 “ ”

“ ” ] 2008 53(6): 905914 Li
Baoguo Ma Lichun Jiang Pingan et al . High precision topographic
data on Lop Nur basin’s Lake “Great Ear” and the timing of its be—
coming a dry salt lake J . Chinese Science Bulletin 2008 53(6) :

° 905914
( References) 1 M : 2001
Wang Mili. Potassium Resources in the Lop Nur Salt Lake M . Bei—
1 Casas E Lowenstein T K. Diagenesis of saline pan halite: comparison jing: Geological Publishing House 2001

of petrographic features of modern Quaternary and Permian halites 14 J . 2004 16(1):19 Yang
J . Journal of Sedimentary Petrology 1989 59:724-739 Qian. The Lop Nur is not a wandering lake: views from the evolution

2 Hsu K J Siengenthaler C. Preliminary experiments on hydrodynamic of Lop Nur J . Journal of Lake Science 2004 16(1): 19

movement induced by evaporation and their bearing on the dolomite 15 “ 7 “ 7
problem J . Sedimentology 1969 12: 11-25. D . : 2008 Ma Lichun. A study on
3 FEugester HP Hardie L A. Saline Lakes in Lakes-Chemistry M //Le~ the relationships between the salt crust characteristics and the tonal
rman A ed. Geology Physics. New York: Springer Verlag 1978: changes of the “Great Ear” rings in the Lop Nur dry salt lake area

237293 D . Beijing: China Agricultural University 2008

4  Lowenstein T K Hardie L A. Criteria for the recognition of salt-pan 16 (Ol : 1987
evaporites J . Sedimentology 1985 32: 627-644 Xia Xuncheng. Scientific Investigation and Research in the Lop Nur
5 Smoot J] P Lowenstein T K. Depositional environments of non-marine Lake Region C . Beijing: Science Press 1987
evaporites M //Melvin J L ed. Evaporites Petroleum and Mineral 17  Lowenstein TK Hein M A Bobst AL et al . An assessment of stra—
Resources. Amserdam: Elsevier 1991:189-347 tigraphic completeness in climate—sensitive closed-basin lake sedi—
6 Schubel K A Lowenstein T K. Criteria for the recognition of shallow ments: Salar de Atacama Chile ] . Journal of Sedimentary Re—

perennial saline lake halites based on recent seiments from the Qaidam search 2003 73(1): 91404.

basin Western China J . Journal of Sedimentary Research 1997 18 Twidale C R. Landform development in the Lake Eyre region Aus—

89: 569584 tralia J . Geography Review 1972 62:40-70

7 J . 1978 (3): 19 Smoot J P Casens-Seidell B. Sedimentary features produced by efflo—

3440 Zhou Tingru. On the question about the wandering of the Lop rescent salt crusts Saline Valley and Death Valley Califonia C //

Nur lake J . Journal of Beijing Normal University: Natural Science E— Renaut R W Last W M ed. Sedimentology and Geochemistry of

dition 1978 (3): 3440 Modern and Ancient Saline Lakes. SEPM Spec. Publ. 1994 50:73-

8 c / 90
1987: 141456 Fan Zili Li 20 Hunt C B Robinson T W Bowles W A et al . Hydrologic basin

Peiqing Zhang Binggian. The Salt Crust of the Lop Nur C //Xia Death Valley California US Geol Surv. Prof. 494-B 1966: 138

Xuncheng eds. Scientific Investigation and Research in the Lop Nur 21 J.

Lake Region. Beijing: Science Press 1987: 141456 1997 19(2):105408 Liu Zhengming Yang Gengsheng.

9 J . The types of salt-crust structures and formation condition in the Qarhan
2004 4(4):7680 Xie Lianwen Li Feng Li Salt Lake J . Geology of Chemistry Minerals 1997 19(2): 105-

Binghai et al . The genesis of the ring salt crust images of the Lop Nur 108

salt lake J . Sedimentary Geology and Tethyan Geology 2004 4 22 Hsu KJ Schneider J. Progress report on dolomitization-hydrology of

(4): 7680 Abu Dhabi subkhas R . 1973

10 23 Stoertz G E  Ericksen G E. Geology of salars in northern Chile; U. S
J . 2004 26(2):212218 Hu Dongsheng Zhang Geological Survey R . Professional Paper 811 1974:65

Huajing. Lake-evaporated salt resources and the environmental evolu— 24  Eugester H P Hardie L. A. Sedimentation in an ancient playadake

tion in the Lop Nur Region J . Journal of Glaciology and Geocryolo— complex: the Wilkins Peak Member of the Green River Formation of

2y 2004 26(,2) 212218 Wiyoming ) 1 Geological, Society of America; Bulletin 1975 _ 86:.

11 319334



1 : “« ” . 1 33

25 Ma Lichun Li Baoguo Jiang Pingan et al . Investigation of evapo— 26 Bobst A L Lowenstein T K Jordan T E et al . A 106 ka paleocli—
rate deposits in the " Great Ear" area of Lop Nor salt plain Xinjiang mate record from drill core of the Salar de Atacama northern Chile
Province China. American Geophysical Union Fall Meeting 2009 J . Palaeogeography Palaeoclimatology  Palaeoecology 2001
abstract # H51C-0777 173: 2142

Sedimentary Features Origin and Paleoenvironmental Significance
of “Great Ear” Salt Pans in the Lop Nor Playa
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Abstract The majority of present-day evaporite deposition occurs in arid closed continental basins in which the playa
lake is most common. The distribution of evaporite minerals and sedimentary features of salt crust are usually zonal in
a playa lake. The integrated zonal configuration is preserved well in the Lop Nor playa which is represented by a se—
ries of concentric rings that closely resemble a great human ear in satellite images. This type of natural phenomenon is
very rarely seen in a playa lake. The Lop Nor basin consists of a broad flat salt plain and salt crusts covering ap-
proximately 5 500 km® with the lowest parts at 780 m above sea level. After investigating the fracture texture of salt
crust sedimentary structures evaporite mineral composition and the condition of groundwater brine discharge in the
multicyclic " Great Ear" rings we can discuss the origin of different salt crust types the connection between adjacent
concentric zones and the evolutionary process of the concentric configuration of the " Great Ear" salt pans. This re—
search also gives a general overview of the sedimentary features in different cycles of salt-pan evaporite as well as the
relationship between the development of polygonal fissure structures of salt crust and the groundwater brine table. The
types of salt-erust structure include polygon crack well-developed honeycomb-shaped halite crusts mound-shaped
pattern and plate-shaped halite crusts. However the sediment beneath the surface is typically saturated with concen—
trated brines and displacive evaporites. There is visual evidence of discharging groundwater in the numerous moist salt
pans covering most of the salt plain suggesting that the capillary fringe of the groundwater table is close to the surface
of the salt pans. The development of salt crust structures were generally controlled by the groundwater table with a
depth of < 2m in the Lop Nor playa. But it is also affected by many factors such as sediment permeability brine den—
sity evaporites cracks and atmospheric conditions.

Key words Lop Nor basii ‘Great Ear”; playa; salt pan; sedimentary features; sedimentary environment



