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Table 1 Lake group classification based on the salinity and water area in northern Tibet
2 AR ‘ g
A /km o
<1 1~3 3~8 8~14 14~35 35~55 55~150 150~220 >220 HeBili%
gl gL' gel” gL gL gL gL gL g L
<1 0 3 5 3 3 0 | 0 | 16 7.66
1~10 10 3 9 4 6 2 8 3 8 53 25.36
10~50 7 9 5 5 14 3 12 7 8 70 33.49
50~100 6 3 5 2 2 3 8 4 9 42 20.10
100~200 3 0 1 0 4 0 1 0 2 11 5.26
200~400 3 2 0 0 0 | 0 0 0 6 2.87
400~600 4 0 0 0 0 0 0 0 2 6 2.87
600~1000 1 0 0 0 0 0 0 0 0 1 0.48
>1000 1 1 0 1 1 0 0 0 0 4 1.91
A1t 35 21 25 15 30 9 30 14 30 209 —
K
16.75 10.05 11.96 7.18 14.35 4.31 14.35 6.70 14.35 — —
Hefil/ 9
3 WEMEYREREMSMHM{E e 1A EIRI b, 48 WL Fh 87 (15 78.38% ) , SE 0 A1

3.1 EWHFFEEMM

TR ) R K A A 25 R G 0 W) B B 5 e = il 3l Y R
KMo TEALARTR K S 12 R S IR VR R K IR 8 45
VUK I b A 479 AN @ AR PR AR ) , HE AP e 263 B, 5
BETO R, L5 86 Bl , BBE 36 Fh, HIBE 6 i, B BE 3 F, B 4
Fofr, i 2 Fh o ARHEAERE S ) R B A T A0 A R BE R 43, AT
B PR <1.00% B9y Fh g SCAAH LA (accidental species),
1.019%~10.00% 194 f & SC AT BR 73 A W) o sl 2 D 550 A
Y (finite distribution species ) , > 10.01% ¥R e SR 2
S A )RR (normal distribution species ) , JeHP > 30.01% 1) 1] &
SRS Ai # (dominant distribution species) o XA, K6 H1
Yrh b 67.22% VA2 18 DL Bt L 29.23% 14 29 A BR 53 A )
i, 2503 A MR 17 Fh (5 3.55%) , L3I A I Flf 4
o TE 17 B0 BCH SRR b AT 6 )Rl Bl 4 i 3 e
BYZKF, AR 1A AR FIRN . 7R3 62 HIFh b, SER AR AR
¥ Colacium elongatum FIA B2 22T 3 Nitzschia palea SRR
PR S5 DX 350 43 A (R ) R VG S DA S AR 5 45
A @ anZR 2 iR .

KA ARG ) 111 A AR S B R B IR )

Pip 184~ (15 16.21%) , W WA R {LAT 6 Ff (15 5.41%) .

it A R T S 46 Bl R R B LA RS 6 Fif
FRIEK IS F, AMIEA 14 Fh . 51O B VE i s A 2
2 T2 oA T B U TR 1) VU AP ( Daphniopsis tibeta-
na) FIEA 1 BRI I b 2 U B2 o (EAHE B2 7Y
TR B A (s AR TR O AT ) (Herpetocypris stewarti Daday) ,
FAEVKTIE 4K 4500 m D 1 X808 S5 o h s o, it
B Sy 2 HAT S TR g S AR i B B R AL 1) B 3 A (Candona
sp) WA UL o W15 5 A (Eucypris elliptica(Baird ) ) A}
H 2 (Eucypris obliqua(Brady) )& HLI AP 2 b
RARR 2 Fh NI AR K R RN B2
LA P I s UG IR R A TR TR R Y R TR
BAY IF A MBS R e 5 TR . Hih e
A (Heterocypris salinus (Brady) ) |32 H 31T Eh 7% 1 id 72
MIWIVE % , Limnocythere kunlunensis Fl Limnocythere inopina-
ta RIS T WG 434 o Llyocypris bradyi B IR ATELT,
FE IR 5 B 2R AR R TE

TEVFZIREE PN FE bR, IR 3 ) 02 BR 45 BT B R R AR AR
EAAER . LM S A 21 K2, FEXGH H (Dioptera)
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Table 2 Probability analysis of the presence rate of phytoplankton species in Tibet Plateau samples

>
R s MR B R
10.01~11.00 5 jﬁﬁigﬂ%@ OOCy'stis solitaria
& Oscillatoria sp.
INR R Cyclotella sp.
11.10~11.85 3 BB Z2IE 3 Nitaschia palea
WIIZEM LR SR H. amphioxys var. linearis
12.88 1 SRR Gomphonema sp.
R F 14.44 1 FEMEUE Trachelomonas sp.
15.01~16.00 2 %ﬁ%ﬁ ﬁ?"’f”.’"“ vulgare
INFEEE Phorimidium tenus
16.31 1 FERARERE Colacium elongatum
17.88 1 WEAT 388 Fragilaria sp.
19.86 1 ETFTEJE Synedra sp.
22.17 1 B a5 B Jm Cymbella sp.
32.64 1 ZEMEEE Hantzschia sp.
I AR 34.64 1 Tgﬁ%ffﬁﬁéﬁ{{antz&chia amphioxys
37.40 1 2 I8 Nitzschia sp.
63.35 1 FIIE )8 Navicula sp.
{3 DLl 0.30~1.00 322
1.01~2.00 69
2.01~3.00 20
3.01~4.00 19
4.01~5.00 13
oAb 5.01~6.00 4
6.01~7.00 6
7.01~8.00 4
8.01~9.00 3
9.01~10.00 2

17K W8 Bl (Ephydridae ) \#280R} (Chironomidae) \#} ( Cerato-
pogonidae) , B H (Ephemeroptera) , %54 H (Odonata) , T
H (Trichoptera) , -3 H (Hemiptera ) i) %% £l ( Corixidae ) , ¥
## H (Coleoptera) i) JE BB} (Dytiscidae ) . B¢ H Bl (Noteridae )
JKHEH(Hygrobiidae ) 45 10 28 B H 5 163 tR 414 3 Ffipy iy, iR 5l
Py 3 R R S (Pisidium sp.) , 524935 & H 1 1 R0y
WK (Gammarus sp.) ,JCH H 89 1 5 (Artemia) | 348 8 (Chiro-
cephalus sp.) , WRIE XA 7K 0k (Araneae ) »

JEEA S AL I 2 2 PG A 285 2R G ) B 2 il , e
SRR B SRR AL T YRR, I -F Y i g2l U2
KT 5000 m B ZAEHE 1) SRR Ak ME— a8 . L
o T AR RPN, a0 B s RN ) Wh LT e

HEAF TR 1~3CORTRTL (1), 7540 18 LA 4000 m Fig. 1 Insect larvae of Trichoptera in Glacial River at
VL E B/ KA T2 53 A5 B SR (Pisidium sp., B 2) | RIHAE Longgeer jokul in Tibet
22
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E2 #%F3500 mil EH—FE i
Fig. 2 A unknown bivalve species, Pisidium sp.,
distributed in altitude over 3500 m

REGKA RGP E WAEBAALRE 328 F03, 2238 KA R4S
Y . Ao P I i (Nitella sp.) S 5.3 (Tolypella sp.) |
VU K 5535 (Tolypella Xizang) 38 (Chara sp.) % F 2501
TEUR S TR S AUBAHII AR BE AR W D, b iy &
R (Nostoc sp.) 200 T 4 CLAAARIR SR AL . KA R
TR 2R (thgmites communis) /) ﬂf%(Polygonum mi-
nus) 2B =1z (Sparganium stoloniferun) 115 5 ¥ (Equisetum
ramosissimum ) 5347 | WA X 22 0 (HBE 5 A B 5 BE UG
HRF3 (Potamogeton pectinatus) 24341 T 5 Wi A SRR HR T
3 (Potamogeton sp.) {3 i FEA47 THIA A U5 & nT (UL )5
s

BT o3 A ER R oy, VEEGHIA Y ISR R AR 3
NS

3 REIERE S AT
Table 3 Typical species presented at different salinities
(g L) Wl RO VUREENE xiH il R

<1 V V

1~3 Vv

3-8 vV

8~14

14~35

35~55
55~150

150~220
>220

<L
LA

<L

\/
V

3.2 EMHEEMNE

FEBE 0 T8 7R 3 50 DU ZE i A 45 8 i, vl LU
P R SR AR e PR R . MR R A
HIAFE]3.0 mg/L Lh b, I H B S A Y LU 80% L) 1, ]
WA P REAAAEREBE - BRUR . FEdL  FRATTHR S 8 AN iX e 1Y)
THo FESE I —Fh 2 HE 01, L6 VG JER 10 J i bt o 2 1
AER A R R R ZERMERE S & RRCR A —Fh
LMK

83 (Dunaliella) & v 5 90 v HA S EIF &8 109
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(EIFHAAE Y . AT, 2013—2015 4F U HEFL A HISEh W £h o
I R IR EIX10° cell/L, AWt fie = 13K 0.2 /L, B2 53
R P S N BRI 1048 .

FE A VR XY — B S ER B (Nostoc sp. , fRIFRKAH ) H
AR AT . ASTREES 0 TR SR X, Jey A Py i vl
ik 4 kg/m’ DAL IR 3 B s FUBR LT KRR bRl
3¢, I HL4E/E 2 B6 B12 ik i T A & Al A2l (Se) )
k3 0.84 merkg TR, TIXT AR AR T5 R B, 2k e
—ABA AT S

B3 FR“KAKERIKE
Fig.3 " Water agaric" Nostoc in Tibet

oW — RN T Z M6 1 22 HTR T AR KA, b de
B2 A T ILT A AR BRSO M DX R bR B AR
B RIA, HA Y AR S JRER AT LIS E 10 ke/m® A F o HH
THORA SR, ABEHIERDEL, ATV E e LR (A ITRL . FE%E
PR JIES IV 3 %o v A e S XA R S R0 T i
AR T HLABEE Y L) BB R oK SR T A
IR A SRS — I R AT DU S R . AT R
X, D3 5 b iAT P e AR S . A F R R A
Wt —FP L R RARPUTE A, Tt 077 it B s B A
PR RICR , X Al B 2 FRLFT TR P 46 B (R 8 SR T ASOR B R, 35CR
AL A2 B R

I T S B AR NAP IR 572 (Potamogeton sp.) , WA,
M TR IR 732 H 220220 7 B, 76 R
o FEH DX IR IR S UK o B A A T AR E R g
ZHUEIE T HEME— [ ALK AAR ) , AR I b X 43 A R B0
W ANTE T o AR B, AT LAAE Ay e 4 o FE b X IR 7K S B
JRK ) T R AR SRR AR . TR A B U B X R
TR KAV REIRF] 12 kg/m® W) ; KURJEHT R 13RS
Wi, e s Z DGR S s B K 7R T KK U R R N — )2
JEIKREFRE N 4 iR . TEMURE b DX E 7 BRI AR , %X
05 BB A T X R R R, R AE K RS 3~4 m
4 DX, ARt 2 AR K BIA /KT, Hof R A= i AT Gk 3]
17 kg/m*(GR ) , FHITE 10 kg/m*Ze A7 o I%FHIR 732000 5
FH R 1 T FEARGE , A FATTIN 0 20 by ™ o fle /A 4 5 D5
1Y X IR T A RN 75, J&— T Al REAF 70 2R TE L Dr M Y
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BEIR, B TR - AR AL B A R

iR R P RS SR R . ARV, 3L A B e
OMA YRR/ 34 4k, Hob B AL AT A 1O ER I AT 16
Ab o HUE R R KPR F R AR Rl b R B SERRER W
BB 20 1228 50—80 4FAX, h T i HUBR A LU , S B
BRIK M BOW R 2% P A% T SOK G R 1 3R 5 5 2 4 £
P o RIVEEA K, i B A 7K™ R 80 b BInke 21 9 Tt ek
kL se Ut

B4 PaREEENE# = LB RRES ERRRFRERNER
Fig. 4 Potamogeton mats formed by winds and waves on
the Tibet Bengze Co shore

4 FEABEHRAESRKLREBEZTIE
41 EXHEAEHPFIRESEBENESEZFEN

2000 4F L5 2 A AL A L AR 10 km® L A4
AT AR (R BE>45 g/L) 33274, o5 B A 10 A 8k
1 33.33% , HH A < LA 9 16 A4 (T 8 28 3 A 0
19.75% , i B4 o B AR R IR AR 10 A58 59.26% ) . A
B HUERIA AT FR 2 R 25 R

& R VG F T B X s R BAT
TERE S, A MOKIR I BURAF 6 I, B4 21X 27 4
A TR 70% LA L AL A 55 AR SEEE £ 400 km?,
HWR e (R TT LU i 51 S0 R B Rl SRS L
PR T L 14 pi AL O ok A PR B0 2 B R G Y B i =2
U5 o 55 =, DARESEE Ry J2 0% i AU ERHA B AT 7= A SR AR 0T
FHA (A 2 1 i HL B, %7K = SR — R o e i
VG FEEER 15 70 A X B BRAR T Ak TG 3% , i A BE N7 Hh
by Hb e 245 5% B 5] 50 6] i OB R R SRR RR IR R ) L
ANFFAE T2 RN oR A5 4 A B ik i 9 [l A

JIIS 7 b DX X L v FHGT 142 ko Y H AR A G p H S IR
ARy b TR BB B, 1 SR 12 B e K — T 0f
BOBLIR . B 45 T 2000 km® (9 17 L 25 (3R X0 A T AR AN
55 XA R A TS B & — A ] N A B UR

Il 24

FESCUE , )28 R0 5 | RO T i O EA WA 220
B, HEA EEASE CRPUREERE X, 20034551 2
I BB A R E Y X R 2 B R TR B
Wy, T HAEAE 56 km® KT RGN F] 30 HIES 506 3
2004 4F [0 iZ 515 | #E T 76 o R R 5 R Hh 2 TR IR i 7
B 7 I < HLBP , 2008—2009 4 EL 208 AR A SR FREE
2009—201 1 AFHEAT T HEWEPEA , b HIRAS E BE U 1 1A 5] 100
VAL B TR R 14 VAR 2013—2014 ik — 2 R A
S PEAG AT & IR E] 40 VAR DL EE R A BRI 130
JITCLA b JF HARE T LA B 6 0 G | 2SI K Y
T 100 528 BE ik BECT H . 2014 4% B 280 A 3R
AR B A E 12000 2 H, I HAG SR AE 2R R &k
e , LAAEIZ 80 28 300 TR BT BLR DL S e e, HRl
HBL T B T AT B R A

(EAREE R, R K R T A S8 AME
JE R L R B2 T PRR A 2B B e HL i AR A I
S5 AMBE ORGSR PRI I A YR A J0 AR 4
AR U 2 DL R TR, i OB IR A AT T A
42 ERHBHEEYTINEXRZFiS

VG B R I 2 R VO AR o A 0l 1 5 SRR
AUV 23R D R A W HE AT E, E B R
WA AN K 2R AR S 2L S5 R R K = R A L AR T
HEY TR

TE 10 ~ 50 o/L ARER BEER WA b, PO AR Ry =5 4K
PSS R AL PR P JRAE X 10° VAR AR, S — T
(Rl R R T2 R X A I, B AT R E ol
FIFHEHM . 50~200 /L B 7K AR IE & i AR (H A7
40.74% (A FR A b oA, HoK0E LU 2000 km?, <
WA A A7 K Y 52.45% . PR, 7R L 50 ~ 200 o/L 1) 7K 4
R S SR AR S B R R — TR AR R URE K
SRS TAE . LE 1200 of LW st £6 5 03], FEAE
F AR ER SRR, B T BT R MME R IR A,
— T B R VR AE S A R, AT S Y R R A &
G AR

VORI A & & R K AR, fEF 2R
JEH A7 f I K R AT A YA SR KA B AT . T
R AR B D BE , Sk Bl 0 8 3 A, X R RS R R Y
KA 2K P SR A PR T B RN AR . R P A e AU
TR A, FE AR IR AT LSO K fa ) — A B R
A, T f S S R AR T R LA B4 o e R AR R
A LA A I AR A A 70 R 1 H ™ i T 2 7 R . A
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Abstract In the paper, the concept of "saline Lake" and its studies are reviewed, focusing on the historical survey data of biological and
ecological resources of Tibet Saline Lakes. Based on the survey data obtained by our research team during the last 20 years, the 209 lakes
in the northern Tibet are classified into various salinity groups and various area groups. Based on both the northern Tibet ecological
characteristics and the ecological demand for the regional economic development, the lake resource potential is analyzed with respect to the
Artemia ecological restoration in Tibet saline lakes, as well as the advantages and the significance of developing the saline lake agriculture.
Some principles of ecological protection and development of biological resources in the Saline Lake system are proposed.The species
resources and the distribution characteristics of phytoplankton and zooplankton and macrophytes are discussed, focusing on the biological
resources and their scientific values, including the diatom, the Artemia, the salt alga (Dunaliella sp.), the water agaric (Nostoc sp.), the
stonewort(Charophyta) and the pondweed (Potamogeton sp.).From the successful experiences of the ecological restoration in the Tibet
Danggong Co saline lake, the significance and the economic importance of the saline lake ecological restoration are clearly seen. The
resource situation and the prospect of development and utilization of Daphniopsis tibetana Sars and Dunaliella sp. in Tibet are discussed,
and the cold—water fish aquaculture as the competitive industry is proposed; the sci—technological base and the government effective
management are considered as the fundamental guarantee to develop the bioindustry of salt lakes in Tibet.

Keywords saline lakes in Tibet; bioresources; ecological restoration; saline lake agriculture; industry prospect
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