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Research Progress in Saline Lake Biology: A Review of the 2nd Conference
of “Saline Lake Biology and Its Relationship with Petroleum Generation”
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Abstract Saline lake biology studies biological phenomena and life process regularity in saline lake water bodies and
coastal environments and mainly includes biology taxonomy, geo-ecology, molecular biology, bioengineering of saline lake
organisms and bio-resources application. With the purpose of further promoting saline lake biology research in China, the
2nd Conference of the Saline Lake Biology and Its Relationship with Petroleum Generation was held in September 2007 in
Beijing. The main achievements of the Conference were as follows: (1) On the basis of “the large saline lake industry”,
“Saline System” was proposed. Several subjects in the saline system were put forward: the investigation of bio-resources
distribution and their composition in such aspects as the species and quantity; the stress resistant mechanism of halophilic
organisms and their metabolic products as well as its application; the space and time evolution of the saline system and the
life origin; the saline system and petroleum, and the solid minerals as well as biological mineralization. These research top-
ics provide the theoretical basis for the development of saline lake biology research in future. (2) The halophiles in the sa-
line lake provide gene resources and new biological technology: The halo-bacteria contain rich resources with widespread
application prospects, such as “purple membrane” —biological nanometer-materials, bio-degrading plastic PHA, special

fats, and other biological activity materials. The halocline has large medical market requirement. Halo-bacteria, an impor-
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tant group of Archean, have a special heredity mechanism. Its basic genetics process analysis will be helpful to life evolu-

tion understanding as well as to grasping the complex biological phenomena of higher living things. The halo-bacteria will

serve as a really advantageous prokaryotic model for the eukaryotic biological heredity process. (3) The saline lake biology

has made an important contribution to the study of petroleum generation: There are 115 petroleum- and gas-bearing basins

in the world, with 66 of them being evaporation salt basins. 89% verified crude petroleum and 80% natural gas were deliv-

ered from evaporation salt basins. For a long time, the role of saline lake halophilic organism for the petroleum generation

was underestimated or neglected. It was believed in the past that the saline lake hydrocarbon source rock couldnt act as ef-

fective hydrocarbon source rock. In recent years, however, through the study of the saline lake hydrocarbon source rock in

eastern China and the Qaidam Basin, the viewpoint that the saline lake sediment may turn into high quality source rock has

gradually been accepted. Large-size petroleum gas fields generated from the saline lake source rock were found in prognostic

areas.
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Fig.1 Participants of the Conference
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Yuncheng Salt Lake

JEE " T3 SR A 4 iT  FRR AR WA py R R L. AR\
AR, TR E R T AE o kAR 7 L A R 0
AR ICEE , FRUT T AR AT #%
Bhoe, RBLEA B-#HE MR, 5 K3 MK
R A, R L R — B B AL R4 7 %,
1985 ; #P43T7-55,1989) . B-#I% bR 2B (Du-
naliella salina) FIE ECEh 3% ( Dunaliella bardawil) 1R

R EEAEHB MR, B ERF LT
P EARA R EREARENTOR 44
F A BRI, At i B R 1 LR A 45 6 R A
(LU, 2007a) . BIBHENNEY, F
Y, BIE RN L 7 454 DX Eh W OR SR A B AL IR (Du-
naliella) AR R G RR YT, AR X ER B BAL IR
HEA Y BARE SR RFE X ER A A R
KR, 638  pH B FE 138 PR LA 2 S (A
WY ,2007) o 1996 4, FE NS S BRI A A B 4
PREZBESE , X R & LR B i 5 — WKl , T
B 2 LB I R B A B AR A, D
1Y B TOUMBR R S B, R T IBA K SR AL AR e R R A T
R (TR, 1996) o PS5 AT E Py Rl ER 1
G E HEE 2 BREETIRBERER & AR (Sp (NS) 2001
1 Sp (NS) 2002) , HA—S6[Esh R B H A H)
FEMERIG BT, Hoh =+ RS FR (DHA) 7R3 e
BEhmRAEEMNIMERS—K X2 BRHm R E
PRI RS REE T T e R
POBRERR ($1 5% ,2002)

DARR A St AT SR AR TR S 2 B 2
HP B SR, ISR £ b X 2h 90 78 7 42
WESE R B, FIXERBRM B D BT, KSR e
GOV BE T IR IR AR, XRITXAZE
PHEZ WEZRNAEERE L MARTAS



606 o OER

¥ R

2007 4

WG Y, TR BRSSP T
WG~ (FF /R, 1996) . HEAT, T IHBHe ™ &N
2500 W, Y5l A 66 M,

BWBEY AT EERES, TRAER
P TR B P I T B PR R R R S R A, R
WA Y SR E B A R . RIERBIK
KRR 3B BARE 22 E T F B IR
EYIRIR. A 80 RIS, E NERE AR
BT B HUE R S0 24 EER, AREFT#H
FANZE SR P B E+RANFR: Nao-
norubrum aibiense sp. nov. , Halorubrum lipolyticum
sp. nov. , Halorubrum aidingense sp. nov. , Haloterri-
gena longa sp. nov. , Haloterrigena limicola sp. nov. ,
Natronorubrum sulfidifaciens sp. nov. , Halorubrum
litoreum sp. mov., Halobacterium jilantaiense sp.
nov. , Haloarcula amylolytica sp. nov. , Halorubrum
xinjiangense sp. nov. , Halorubrum alkaliphlilum sp.
nov. { Cui H L et al. , 2006a;Cui H L et al. , 2006b;
Cui H L et al. , 2006c;Cui H L et al. , 2007; Yang Y
et al. , 2006;Yang Y et al. , 2007;. Feng J et al. ,
2004 ; Feng Jet al. , 2005) ; A IN B2 il h 0 B8 2
TREEEZ R AEY (Kong F T et al,
2005 ; FLJL 55, 2007b) o 3 L850 B 0 AR Yy B 20 28
B, AT FEFRA Y TR RETE
EJiEE

2 EAYIERBER SRR AE MR

S TR ER T KR 4 R P18 AR
WL R B R B EOR A LA R R e pL
KL =B, LA R A B AT 4
A BT N IX A i A 5 A i A ER SRR, DA B
AR A E AR A B TR B, &
7 DNA K i FE PR ¥ ) B 2 1 I TR PLas K
CFERAEY, REZEYBE SRR/ E
(SRR SERY , DR s e ol B 32 A L AR B 5 A B
MAARAFENBLZE L W, EFRETK,
i W] PR AR W R BT A e AR B
ST 57 1 R O R R AL e T AR A il A A
KRR IR A R A E L (14,2007

ERZBPRRE, RmEE S P ERELE
YT FF R SEUR, AR )R N S A AR
BH SR AW T e SR PHA A B FRTIR 9
FRIR IR R e A YIS e R ER R o it

wEER s SAPLRI U R GEME R R
MR ST, , R S AR ) B R T £ B8 R A
AR, BHIEELT RN EL & Rt
Rl B R BRI BT R AR W
BT W R T BB R G B A B B (1
£6.2007) , fESCELAE b, BRI g R o gt
i B e H AT ML, 2 DNA & HIMLH] L E 5 %
JAEEHLE K & A A B0 TALE % (Sun C et al.,
2006 ;Zhou L et al. ,2007;Pei H et al,2007) , [Rl6f £
GEO AR v g R T TR BT R B HL R A
Hif B B Az ¢y W] PR #9108t PHA (Han J et al. ,2007) |
HEAMENEREESN S FRERS SRR
(Li Y et al. ,2003;Sun C, 2005) , 33— 52 #H
g A R R T AR,

3 ERIA M U B B TR

MRS WMA A 115 4, Hp 66 NRER A
Hb,89% F1) CHRW 4 JE T A 80% I AR T &
EharH (R4 ,1990) o (2, KEILOK, 2R B A4
TEISTY AL AP AOPE PR A 2 bk 22 8%, A Ry R AR
RIRAANERA SRS, AU TILyHAE
I, B S AN A K R AL 9 9 1 7 L i A K R B U
b MEDE R RS ; HRER X LR S
AR IR B, LR W BT B DL E W SRR
HAeRES, RS UARAFmE IR %,
SR YR B S A5 BB AL T D, (HAE Y 8
BH A, EBHE FTIUEIRENERESR
BUZo AT LA £ B AR A B KR A A R
BEE WK AW 28 & AN TT , S8R W IR BF, 240
e ERYENA SN AN EE, BRY
RS MR SRR I BT, SRR )
BRI A A K BRI T R &, T
KHh &, A1 LA BB R R ) (RE B
2001 ) R4 B SRR VR A O TE A BRI kR AR IR U
EANURR EERIERAKE Y (RIEH %, 2004a;
FIH,2004b) o AR, 18 13 X E AR AR R 4
IR AR AR T RS AT T, 38t 1 R A
AT AR B0 R R A B U5 37, 3F
FETRI () b 1X $ 5 7 ok B TR A TE R K
B AR (R A %,2007) o

TR i S A P A R o 2 e el 2 3
A T SRR A SR R IR R AR
R B4, A — R W3R 7 ORI I o A A



56 M

TGRS SR Py BT ST R i SR A 22 OB SR A M S R R AR 27 450 607

fHo BIFERM, SRR RIFIRRIE R, R
SRR AL )R S B W R ik il (5K 24,2007 )
(1) S50 R AW UE A LB B, AR A 2
MR BLBR SRR A 7 BRI AT R 25, B
AP TR/ A TR % R
R, Q) FWMRMZHMETE AN 8, 7%
VRIS R B Y R R 0 R
TRIFSESOE A, A B R RARYI L RHIE R R B 4R
BEEAYOE, G)IEAIRERE &R
ARSI £ EOTRIRE A LR . IERF
YAy SBCE A HUBE BE, X A R g 52

ﬂﬁ@ﬁﬁi%gxoﬂfﬁiﬁb%T%ﬁﬁﬁ
TR R B ERAYUREE. Aahagnl
WAL R I T BB T BB, X
RS E RPN CZ (RN LIV YA DN X7
U EE R RRE.

W B R R OR B B A ) Ry FE R
FAEYEARSEGE T LB, AT R R
i o SR 5 B ER AR Wy BT IRAR LL, o 380 AR
IR B A AR AR B LI A, Epk— 2
IRBARBLT AL, R Z B A S a1
RUBS 2 173 T X 46 A S S 7 H &
s ER A M~ BT 5 e &2 2B Z B R A A
AEHEENHESIE .

2 fa RENIXT B IR WHEAT T 3% 5 (1A
2) . RENBES W T AL T 12 3015 W1 20 )+ [ 3
Bheg B W O R B SR, IR 56 1K
PRI SR

S 30k

WP, 806, BLRE , 5. 2002. & W B & IR ERT & RIVEE
B Cxd ol & R & 3. h RALFEBE B R, 2112 ~ 114,

WIS, B 3L W, PhGEAE. 2007. o [E 45 3 Y bk X 38 ( Dunaliella ) B33t
R RO TS A IR U 58 R Sh W A 2 B A S
WA SR

FLALE FRET B0 YT, 56 2002. F R ER B4 1 B 10 o o 55 e
P RHE, 21 (Supp. )18 ~19.

FLALE, EBERF-. 2007 a. ErBHFL R BERF RO M S R 2, #hlk 541,
36(5):27 ~33.

FLALGE. 2007h. 515 BRI R BRI Y BEBE R RS IS, 3B
JEER B RS R A Y Wk BT AR

XUEEE, BGH, L BRDHR—WHMESE N —FE
BEHLE. HEIETE , 2001, (02) ;207 ~210.

ToIR R IR 1996, SR ZHIW KM SRR NKE. T/
XHF IR S5 8,15(4) :86 ~91.

JEREAE. 1990, A A M PSR TEBR, 7:27 ~28.

4. 2007. AR S Eh ok R e UL B AR W D RF L 48 R
Y BB Y 5 A BT S E.

W, R B 2007 HMIAM T EWRER S BEAM-DISEA
Rt = RO B S R AR P RO A ) 5 I A AR
Wt &E.

FEET, XISCH, FIFE. 1985, PERRALATERER W rE R TR B R BN
WRAESEEN. HEER, (2) 162 ~171.

A, 1, AR, . 1980, FMEREERH. U JEERbE
HAR Rt

AT 1995, e “Ehiiglr” . HERFEAR, (4) : 404 ~418.

AT 1999, iEEbHISE. BRI, 20 (4) : 395 ~401.

4T 2001, R EERW. FORMLE, 20(2) : 181 ~189.

HAE. 2002 EWFE SR, FIHEL LN, GET, B8
34) - 8~11.

HEE RN, A, 2R . 2002 dh FALBIAR. dbnl. Bl A

FAAT, Bk, BWARE, % 2004b. A MEE TS PO P B R B A R
WA, BB MR 2 1257 ~ 266.

RIEAT, AR, WKE, % 20040, ZE MG FELRRREN
HAREAE. MR , (03): 416 ~427

RS, WO TR E %2007, EBHIR IR AR S5 hA
B , 5 I SR A M 2 R R AR S I AR B 4
HE.

Reference

Cui HL, Tohty D, Zhou P J & Liu S J. 2006a. Haloterrigena longa sp.
nov. and Haiotem‘gena limicola sp. nov. ,
archaea isolated from a salt lake. Int J Syst Evol Microbiol 56 . 1837
~1840.

Cui HL, Tohty D, Zhou P J, et al. 2006b. Halorubrum lipolyticum sp.
nov. and Halorubrum aidingense sp. nov. ,
lakes in Xin-Jiang, China. Int J Syst Evol Microbiol 56: 1631 ~
1634.

CuiHL, Lin ZY., Dong Y, ea al. 2007. Halorubrum litoreum sp.

two extremely halophilic

isolated from two salt

nov. , an extremely halophilic archaeon from a solar saltem. Int J
Syst Evol Microbiol, 57 2204 ~2206.

Cui H L, Tohty D, Feng J, et al. 2006c. Natronorubrum atbiense sp.
nov. , an extremely halophilic archaeon isolated from Aibi salt lake in
Xin-Jiang, China, and emended description of the genus Natro-
norubrum. Int J Syst Evol Microbiol, 56, 1515 ~1517.

Feng J, Zhou P J and Liu S J. 2004. Halorubrum xinjiangense sp. nov.
, a novel halophile isolated from saline lakes in China. Int. J. Syst.
Evol. Microbiol. 54. 1789 ~1791.

Feng J, Zhou P J, Zhou YG, et al. 2005. Halorubrum alkaliphlilum sp.
nov. , a novel haloalkaliphile isolated from a soda lake in Xinjiang,
China. Int. J. Syst. Evol. Microbiol. 55; 149 ~152.

Han J, Lu Q, Zhou L, et al. 2007. Molecular characterization of the
phaECy,, genes required for biosynthesis of poly ( 3-hydroxybutyrate)
in the extremely halophilic archaeon Haloarcula marismortui , Applied
and Envir tal Microbiology , 73 6058 ~6065.

HuHJ, LY G, Yin CT, et al. 2002. Selection of Spirulina New
Strains Containing DHA and It s Significance on Spirulina Industry.
Proceeding of Chinese Academy of Sciences, 2:112 ~ 114 (in Chi-




608 OB ¥ M

2007 4

nese with English abstract).

Hu H J,Luo L M, Sun X M. 2007. Genetic diversity, ecological and phys-
iological characteristics of Dunaliella isolated from Chinese inland sa-
line lakes. 2™ conference of saline lake biology and its relationship
with petroleum generation Abstract(in Chinese).

Kong FJ, Wei Y Y, Jia Q X, et al. 2005. Isolation and Characterization
of alkaliphiles from soda lakes in Xilinaoter, Inner Mongolia Autono-
mous Region of China. the 9" International conference on salt lakes
Abstract.

Kong F J, Zheng M P, Jia Q X and Liu J Y.2002. Retrospect and pros-
pect of study on saline lake biology in China. Mineral Deposits, 21
(Supp. ) :18 ~19. (in Chinese).

Kong F J, Zheng M P. 2007a. Retrospect and prospect of study on Du-
naliella in salt lakes. Journal of salt and Chemical industry, 36(5) :
27 ~33(in Chinese with English abstract).

Kong F J.2007b. Culture, and characteristics of the bacteria and algae
from soda lakes in Xilinaoter, Inner Mongolia Autonomous Region of
China. The 2™ conference of saline lake biology and its relationship
with petroleum generation Abstract (in Chinese).

Li Y, Xiang H , Liu J, Zhou M and Tan H. 2003. Purification and bio-
logical characterization of halocin C8, a novel peptide antibiotic from
Halobacterium strain AS7092. Extremophiles 7(5) : 401 ~7.

Liu CL, XuJ L, Wang P X. 2001. Algal blooms: the primary mechanism
in the formation of lacustrine petroleum source rocks. Geological Re-
view, 47(2) ;207 ~210 (in Chinese with English abstract).

Qiao C, Li B S and Zeng Z Q. 1996. Alka line Lakes and Spirulina ( Ar-
throspira) Resources in Sandy Land of Erdos. Journal of Arid Land
Resources and Environment, 15(4) : 86 ~91 (in Chinese with Eng-
lish abstract).

Sun C, Li Y, Mei S, et al. 2005. A single gene directs both production
and immunity of halocin C8 in a haloarchaeal strain AS7092. Molec-
ular Microbiology, 57 (2) ;537 ~549.

Sun C, Zhou M, Li Y and Xiang H. 2006. Molecular Characterization of
the Minimal Replicon and the Unidirectional Theta Replication of
pSCM201 in Extremely Halophilic Archaea. Journal of Bacteriology.
188(23) ; 8136 ~8144.

Tang X H. 1990. The petrolium resources in salinelake basin. Chinese
Geology, 7:27 ~28(in Chinese).

Xiang H. 2007. Genetic mechanism and biotechnological application of
halobacteria. The 2™ conference of saline lake biology and its rela-
tionship with petroleum generation Abstract (in Chinese).

Yang Y, Cut HL, Zhou P J, et al. 2006. Halobacterium jilantaiense sp.
nov. , a halophilic archaeon isolated from a saline lake in Inner Mon-
golia, China. Int J Syst Evol Microbiol, 56, 2353 ~2355.

Yang Y, Cui H L, Zhou P J, et al. 2007. Haloarcula amylolytica sp.

nov. , an extremely halophilic archaeon isolated from Aibi salt lake in
Xin-Jiang, China. Int J Syst Evol Microbiol 57 ; 103 ~ 106.

Zhang Y, Yan Q T. 2007. Conditions of biogenic gas formation and col-
lection in saline lake-For example of the Sanhu District, Qaidam Ba-
sin. The 2™ conference of saline lake biology and its relationship
with petroleum generation Abstract(in Chinese).

Zheng M P . 2001. On salinology . Hydrobiologia, 466 339 ~347.

Zheng M P, Liu W G, and Xiang J. 1985. The discovery of halophilic al-
gae and halobacterial at Zabuye salt lake Tibet and Prelimnary study
on the Geoecology. Acta Geologica Sinica, (2) : 162 ~171(in Chi-
nese with English abstract) .

Zheng M P, Tang J, Liu J Y and Zhang F S. 1993. Chinese saline
lakes. Hydrobiologia . 267 23 ~36.

Zheng M P, Xiang J, Wei X J, et al. 1989. Salt lakes on the Qinhai ~
Xizang(Tibet) Plateau. Beijing: Beijing Scientific and Technological
Publishing House(in Chinese with English abstract).

Zheng M P. 2001. On Chinese salt lakes. mineral deposits, 20(2) ; 181
~189.

Zheng M P. 2002. Salinology and large salt lake industry. Strategy for
Land Managing in Qinhai, Supp.3: 8 ~11.

Zheng M P. 1995. On salt lake agriculture. Acta Geoscientica Sinica,
(4) : 404 ~418(in Chinese with English abstract).

Zheng M P. 1999. Initial Discussion of Salinology. ACTA GEOSICIEN-
TIA SINICA, 20 (4) : 395 ~ 401 (in Chinese with English ab-
stract) . ,

Zheng X Y, Zhané M G, Xu C and Li B X. 2002. Salt lakes in China.
Beijing: Scientific Publishing House(in Chinese).

Zhou L G, Zhou M X, Sun C M, et al. 2007. Genetic analysis of a novel
plasmid pZMX101 from Halorubrum saccharovorum: determination of
the minimal replicon and comparison with the related haloarchaeal
plasmid pSCM201. FEMS Microbiology Letters,270:104 ~ 108Pei H
et al . 2007. Nucleic Acid research 35 ;3087 ~3099.

Zhu G Y, Jin Q, Dai J X, et al. 2004a. Combination Characteristics of
Lake Face Source Rock in the Shahejie Formation, Dongying Depres-
sion. Acta Geologica Snicia, 3:416 ~427 (in Chinese with English
abstract) .

Zhu G Y, Jin Q, Dai J X, et al. 2004b. Investigation on the Salt Lake
Source Rocks for Middle Shasi Column of Dongying Depression. Geo-
logical Journal of China Universities, 2 :257 ~266. (in Chinese
with English abstract).

Zhu GY, Zhao W Z, Zhang S C, Jin Q. 2007. Distrubition principle of
Generation of saline lake face resources rock and petroleum. The 2™
conference of saline lake biology and its relationship with petroleum

generation Abstract(in Chinese).



