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Abstract: The chemistry of major cations (Mg”", Ca®*, Na" and K*) and anions (HCO5", SO4* and CI') in the water of Lake Pumayum
Co and of its inflow river were studied, and the results revealed the obvious ionic difference among various inflow rivers and the lake.
The chemical type of the lake water was Mg®*-Ca’*-HCO;-SO,”, and the major ions of the main inflow river were Ca®*
-Mg**-HCOj5". In the lake inlet within the depth less than 2m of Jiaqu River, the main inflow river, there was significant variance of
water chemistry. However, it was almost same at other area of the lake. Jiaqu River had a distinct effect on the chemistry of the water
on the estuary delta, whereas other rivers have minor effect on the water on estuary. The Gibbs plot revealed that chemical
compositions of the lake water was correlative with rock weathering in the drainage area. Ion ratio and ternary plots further explored
the main processes controlling the water chemistry of the catchment were carbonate weathering, pyrite weathering and silicate weathering.
The different water chemical characteristics between river water and lake water may result from the CaCO; precipitation. The outcome
will benefit comprehending the environmental significance of carbonate in lacustrine sediment.
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Fig.1 Bathymetric map of Lake Pumayum Co and sampling sites Numbers of JQHK, KQHK, RDHK, XSHK

indicate the samples from each river mouth to the inner lake respectively
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Tab.1 Ion composition and TDS for water samples from the broad lake area of Lake Pumayum Co
(TZ" and TZ  stand for total cations and total anions respectively; Site 1 and 2 refer to the broad lake area and

the western alluvial fan of Lake Pumayum Co)

Ca®'/1Z" Mg*/TZ"  (Ca*+Mg*)/TZ"  HCO;/TZ SO /TZ  (Na™+K')/TZ" TDS

VA 1 2 1 2 1 2 1 2 1 2 1 2 1 2

FHy 2599 6031 5323 2566 79.23 8596  72.67 61.11 2594 36.79 2045 13.90 285.60 127.52
f/ME  24.83  32.03 49.11 16.12  77.09 7433 69.74 2725 2226 2372 1871 7.67 266.14 48.17
fRAE 29.55 7485 5471 4852 81.16 9233 76.71 7531 29.45 64.01 22.63 2552 307.61 264.40
FesE 29 16 29 16 29 16 29 16 29 16 29 16 29 16
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Fig.2 Plot of TDS versus weight ratio of Na'/ (Na*+Ca*") of
Lake Pumayum Co and inflow rivers water samples(after
Gibbs 19701, Note that the major ion chemistry of the

catchment distributed in the rock-dominant field
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(21.49-21.55umol/L)/& /57 (0.242pmol/L)Y 90 54 AT, URHAPIANRIRE: AH LLALMFRKINT S, KKk EZ 3
TR AT, T 1 F R 25 5 e IR /KO AR X 2K B8 52 MR K. ARk rf Na ™ /CT LR 1, WIRE
A G R 2 R R A B R, ZEAR I Na/Cl i (B [FIREHERR T 3Rl k.

2 B S AT BB B R 7K (14 85 120 (%) Al TDS(mg/L)
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Tab.2 Ion composition (equiv.%) and TDS (mg/L) of inflow rivers and precipitation of Lhasa
(Lhasa87-88 and Lhasa98-00 stand for 14 precipitation samples of in Lhasa 1987-1988 and 15 precipitation
samples in Lhasa 1998-2000)

FE TDS Ca?"/TZ" Mg*/TZ" (Ca*'+Mg*")/TZ' HCOy/TZ CI/TZ SO /TZ (Na™+K')/TZ"
JQZWI1-1 31210 6412 3229 96.41 93.33 0.01 6.64 3.13
JQZW2-1 307.15 6505  30.96 96.01 93.53 0.01 6.45 3.54

JQI-1 5422 7343 22.60 96.03 97.39 0.02 2.53 3.97
JQHI-1 54770  22.00  56.37 78.37 93.28 0.08 6.61 21.13
JQHI-2 54330  22.11 56.35 78.46 93.13 0.08 6.76 21.05
KQI-1 27031  71.65  20.80 92.44 93.33 0.01 6.64 7.16
XSWI-1 28052 64.09  31.47 95.56 94.41 0.02 5.54 4.00
XSW2-1 14333 6746 3061 98.07 95.49 0.01 450 1.93
XSW3-1  121.74  79.83 16.34 96.17 97.87 0.02 2.10 3.60
DQBYWI-1 667.61 4871  49.00 97.72 9271 0.07 7.21 1.97
RDHWI-1 18462 59.98  37.08 97.06 94.82 0.05 5.12 2.94
RDHWI1-2 17467 6049  36.55 97.04 94.63 0.05 5.32 2.96
Lhasa87-88 14.01  57.43 7.20 64.64 90.69 7.74 0.76 29.26
Lhasa98-00 13.19  83.24 4.92 88.16 86.44 8.36 2.37 8.19
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Fig.3 Ternary plots showing the relative abundances (in equivalent units)
(a): main cations including Ca**, Mg** and (Na*+K™); (b): main anions including HCO;", SO,* and CI" of
Lake Pumayum Co (Line AB: Ca®'/Mg”*'=1)
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RESIIIAA B PR BAT G, R TFaRAIZE L, WK Ca HrH TR RV, AL Ca® Hu g,
Mg LA . K T Natfl KHE 3 20%7545. Nat, Kok 1 JOl a sl A8 s, ndhkfr . 1E
KA BAERERR AR, X PN B AR v o Lo 5] R A2 5 0 K A 28 R e i A K.

MBS TF = E L (F 3b)RT LI H, BT KRR 43 B HCO, %4, Ui ClUE BT IR 1 X
SRR, A AAE HCO, R fEd, Bon HCO; BB FALS A S 4 X 3, SO H i 2%%
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— IR, HCOs e R 3 CO, MEMRELIE 455 WL o8 A 7R IRIR T IR IR 5k 4 % KAk
FEAENTL SO, I ph 25 % R AT i B (R AR A B AL XU SR 621, B R UL Mg® R Ca™ B R R
Z—, HEgR

CaCO; (F7fiftf3)+H,COy=Ca*" + 2 HCOy 1)
CaMg(CO;),(F 1)+ 2H,CO5 = Ca** +Mg* +4HCO; )

AT DAHE S Y BE IR Fb(Ca® + Mg )/ HCO5=0.5 B{# Ca*'/HCO5=0.5"8]. & Bigie st A WA Al (Ca® '+ Mg®")
/HCO; FLBITE 0.5 ZeA7 (BSE T HoN 1 Z240) (6 3), UM% b X Il /K A2 B 11 T B R ik
FRER AL, 76 A S LRt 48 O RERR R o8 A By 5 R U, R H(Ca® + Mg )/ TZ KT 0.9
TSR AN(Ca” + Mg VHCO5 N 1 2247 U BRI R A AU K s i B 1 10 R BRI B4R, %X
KB F(Ca* +Mg*")/(Na'+K =225, X 5 ek P i b 1A 22 K, PRI s Rk VAL A X
KA B RAR /N, BT Ca™ Il Mg® 5 HCOS W S Mk BE o 1 22, AN 7k i) Ca™ il Mg™ 42
ok FRRIRER AL, TSk [ BRR R AL 9 Ca® Fn Mg FLil /D, PRI /K v (5 SO P AN J& A B (4375 ik ik,
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Tab.3 Mol ratio (Ca*+Mg?")/ HCO;" and Ca*'/HCO;" of inflow river of Lake Pumayum Co

JQZW JQZW JQ JQH JQH KQ XSW XSW XSW DQBYW RDHW RDHW

B
1-1 2-1 1-1 1-1 1-2 1-1 1-1 2-1 3-1 1-1 1-1 1-2
(Ca>*+Mg”")/HCO5 0.52 0.51 049 042 042 050 0.51 0.51 0.49 0.53 0.51 0.51
Ca>"/HCO5 0.34 0.35 038 0.12 012 038 0.34 0.35 0.41 0.26 0.32 0.32

TR (FeS)TE E AL N (K X)fk22 AR Rz 5 2 X
4FeSy+150,+8H,0=2Fe,04+8H,S0, 3)
RALE — el AL =0k, SR TFiZiBwik pH ol 8-10, JR S50 REE, REAETE W Fe(OH); ULTE,
HOUR I Fe i85, MWAZK b Fe St ARAK. BAES T = A 1 T X S2 AL il 11 A9 SXARAL A A7 K IX . SO
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Fig.4 Spatial distribution of hydro-parameter of Lake Pumayum Co. X Axis is sample numbers; Plot a, b, c and

N

d show the four survey lines in the lake; Plot e indicates the TDS variation in four parts of Lake Pumayum Co

(see Fig.1); Plot f shows spatial variations of oxygen isotope according to the 3 survey line (see Fig.1)
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