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: A1, ; A2, ; A3, ; A4, ; A5, ; A6, ; : B1, 

; B2, ; B3, ; B4, ; B5, ; B6,  
Saishiteng-Aimunike uplift includes: A1, Saishenteng uplift; A2, Yuka sag; A3, Lvliangshan uplift; A4, Chaidan sag; A5, Aimunike uplift; A 6, Hongshan sag; 
Saikun sag includes: B1, Pingtai uplift; B2, Sainan sag; B3, Lenghu anticlinal zone; B4, Kunteyi sag; B5, Eboliang anticlinal zone; B6, Yibei sag 
 

1  ( , 2006) 
Fig. 1  Schematic geological map of the northern Qaidam Basin showing location of the Yidaoliang section in the Zongmahaihu 

area, Lenghu Town, Haixi Prefecture, Qinghai Province, China (modified from Xiao et al., 2006) 
 

1  ( Ji et al., 2017) 
Tab. 1  Cenozoic formations in the Qaidam Basin and their magnetostratigraphic ages (modified from Ji et al., 2017) 

 

: 

(Sun et al., 
2005) 

: 

(Fang et al., 
2007) 

: 

(Lu & Xiong, 
2009) 

: 

(Ke et al., 
2013) 

: 

(Chang et al., 
2015) 

: 
(Ji 

et al., 2017) 

  <2.5 Ma     
  8.1 2.5 Ma    <8.1 Ma 

  15.3 8.1 Ma 13 <8.5 Ma  <12.44 Ma 12.9 8.1 Ma

  >15.3 Ma 
(22~20) 13 

Ma 
 

ca. 23 12.44 
Ma 

19.5 12.9 Ma

 
35.5 <26.5 

Ma 
 

>34 (22~20) 
Ma 

 >ca. 23 Ma 34.2 19.5 Ma

 >40 35.5 Ma     44.2 34.2 Ma

    
53.8 <50.7 

Ma 
 >52 44.2 Ma

 
(N1y) 1618.65 m 

56. : 
Pinuspollenites Ulmipollenitse

Alnipollenites 38.0 m 
55.  3.4 m 
54.  9.4 m 
53. 

, 
4.5  1 ~ 5  1  22.4 m 

52.  5.5 m 
51. 

, 
4.5  1 ~ 5  1 75.4 m 

50.  14.5 m 
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2   
Fig. 2  Lithologic log of the Shangyoushashan Formation in the Yidaoliang section of the Zongmahaihu area 

 
49. 

, 1
1 ~ 1.5 1 77.3 m 

48. 
, 

1.5 1 ~ 2 1 : 



346                          43  

 

( )Cyprideis cf. longielliptica 
Yang ( )Cyprideis sp. 206.0 m 

47. 
, 5 1 ~ 

5.5 1 2.5 m 
46. 

, 10 1 5.7 m 
45.  21.1 m 
44. 

, 
1.5 1 ~ 2 1  27.7 m 

43. 
, 1

1 ~ 1.5 1 100.3 m 
42. -

, 3.5 1 
~ 4 1 110.0 m 

41. 
- , 

5 1~5.5 1 54.8 m 
40. -

, 
4.5 1~5 1  56.9 m 

39.   16.8 m 
38. -  9.5 m 
37. -  1.7 m 
36. 

, 3.5 1 
~ 4 1 : Pinuspollenites

Piceaepollenites Abiespol-
lenites Tsugaepollenites

Ephedripites Ulmipollenitse; 
: Cypri-

deis longielliptica Yang
Cyprideis posticlina Yang 12.4 m 

35. -  5.6 m 
34. -

, 1.5 1 ~ 
2 1 36.3 m 

33. -  13.9 m 
32. 

- , 1.5 1 ~ 
2 1 15.6 m 

31. -  5.7 m 
30. 

- , 1.5 1 ~ 
2 1 80.8 m 

29. 65%, 
30 mm, 5~10 mm, 

8 mm,  9.2 m 

28. -  22.9 m 
27. -

, 5 1 39.5 m 
26. 

, 3.5 1~4 1 18.0 m 
25. 60%, 

30 mm, 5~10 mm,  
  4.7 m 
24. 

, 4 1 67.4 m 
23. 

, 5 1~5.5 1 59.8 m 
22. -

, 4 1~4.5 1 16.1 m 
21. 

, 1 1 ~ 
1.5 1  4.7 m 

20. 
, 4 1 ~ 4.5 1

,  13.9 m 
19.  33.1 m 
18. , 

, 
, 8 3 1 6.2 m 

17. -
, 4.5 1~5 1 8.4 m 

16. 
, 5 1 19.1 m 

15.  7.5 m 
14. -

, 5 1 15.1 m 
13. 

, 4 1 38.1 m 
12. 

, 
6 1 : 
Cyprideis longielliptica Yang

Cyprideis shizigouensis Yang; 
: ( )

Nitellopsis (Tectochara) merianii
Lychnothamnus barbatus var. 

antiquus  8.3 m 
11. , 

, 
4 1 31.8 m 

10. -
, 

1.5 1 42.7 m 
9. , 

 1.3 m 
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8. 
- , 5 1 8.4 m 

7. -  1.3 m 
6. 

- , 
5 1   46.9 m 

=====  ===== 

5. -
, 

1 1 1~2 cm
: 

Cyprideis longielliptica 
Yang Cyprideis shizgo-
uensis Yang Cyprideis 
pyriformis Yang  130.1 m 

=====  ===== 

4. 
, 1.5 1 

~ 2 1 81.3 m 
3. 70%, 

25 mm, 8 mm, 
,  9.0 m 

2. 
, 1.5 1 

~ 2 1 53.3 m 
1. 65%, 

50 mm, 5~10 mm,  
  4.0 m 

=====  ===== 

(Qp) 

,  

2   
12 2 2

, ( ) Nitellopsis 
(Tectochara) merianii Al. Braun ex Unger, 1852 
comb. Grambast and Soulié-Märsche, 1972( 3A~F)

 Lychnothamnus barbatus var. 
antiquus Soulié-Märsche, 1989( 3G~K)

( ) 15 , 
, , 1068~1317 μm, 870~1065 μm, 

114~135, , 
8~10 ( 2) , 

144~166 μm, 
, , 

, 
, , 

, , ( 3F)  

2  ( )  
Tab. 2  Biometric data of Nitellopsis (Tectochara) meri-

anii in the Qaidam Basin 

/μm /μm 
ISI( /

×100) /  

1200 1022 117 9 

1200 913 131 9 

1317 995 132 10 

1282 987 130 10 

1124 870 129 10 

1171 898 130 10 

1252 1058 118 9 

1068 930 115 9 

1212 896 135 9 

1145 996 115 8 

1214 1065 114 9 

1168 1007 116 9 

33
, , 602~989 

μm, 468~660 μm, 113~158, , 
7~10 ( 3) , 

100~110 μm, 
, , 

,  

3   
2 2 : 

Nitellopsis (Tectochara) merianii Lychnothamnus 
barbatus var. antiquus , N. (T.) merianii

, , 
( S a n j u a n  &  M a r -

tin-Closas, 2015, , : Ettinghausen, 
1872; Mädler, 1955; Grambast, 1962; Grambast & 
Paul, 1965; Iva et al., 1970; Feist-Castel, 1971; 
Touraine, 1971; Kissling, 1974; Feist & Ringeade, 
1977; Mädler & Staesche, 1979; Riveline, 1986; Choi, 
1989; Juliá de Agar, 1991; Feist et al., 1994; Rei-
chenbacher et al., 1996; Schwarz, 1997; Baciu & Feist, 
1999; Sanjuan & Martín-Closas, 2012); , 
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A~F, ( ) ; A~B, ; C~D, ; E, ; F, ; G~K, ; G, ; H~J, 
; K,  

A~F, Nitellopsis (Tectochara) merianii. A~B, Apical view; C~D, Lateral view; E, Basal view; F, Basal plate. G~K, Lychnothamnus barbatus var. antiquus. G, 
Apical view: H~J, Lateral view; K, Basal view 

3   
Fig. 3  Charophytes from the Shangyoushashan Formation in the Zongmahaihu area 

 
, 

( , 1991; Fang 
et al., 2007) L. barbatus var. antiquus

(Soulié-Märshe, 1989), 
(González-Pardos, 2012; Suárez-Hernando et al., 
2013) (Soulié-Märsche, 1989)
(Antunes et al., 1992) (Krsti  et al., 
2010), (Mazzini et al., 2013)

, 
, 

 
    , 

, , 
( 12 ) ( 2) N. (T.) 

merianii Nitellopsis obtusa
(Sanjuan & Alqudah, 2018), 

, 4~12 m(Krause, 1985; 
Soulié-Märsche et al., 2002), 
2 m , N. (T.) merianii

(Sanjuan & Alqudah, 2018) 5‰ 
, N. obtusa (Katsuhara & Tazawa, 

1986); Sanjuan Martín-Closas(2012)
N. (T.) merianii

, 
, N. (T.) merianii L. 

barbatus var. antiquus L. barbatus
(Sanjuan & Alqudah, 2018), 

( ) (Krause, 
1997; Soulié-Märsche & Martín-Closas, 2003), 

2~8 m, 1 m (Krause, 
1986), (Sanjuan & 
Alqudah, 2018) L. barbatus var. antiquus
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3   
Tab. 3  Biometric data of Lychnothamnus barbatus var. 

antiquus in the Qaidam Basin 

 
/μm 

 
/μm 

ISI( /
×100) /  

770 619 124 9 

690 536 129 9 

781 589 133 9 

782 525 149 10 

673 536 126 8 

796 623 128 8 

813 623 130 9 

672 595 113 8 

714 525 136 8 

753 568 133 8 

762 565 135 9 

711 468 152 10 

816 565 144 8 

989 660 150 10 

779 519 150 8 

674 519 130 9 

717 490 146 8 

685 565 121 9 

758 552 137 9 

708 488 145 9 

602 474 127 8 

822 596 138 8 

860 543 158 9 

920 596 154 9 

708 531 133 7 

839 622 135 8 

778 527 148 8 

4     

, 
; 

, 2 2 : N. (T.) merianii L. bar-
batus var. antiquus N. (T.) merianii

, ; L. barbatus var. antiquus
, , 

, 

, 
, 
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