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GRS RS . aMENET)

BE HOHMEMTEEERFARHSEA . E—TNA MM, + R TR
PEEHZOAM BEEABAMASHAALETY. BoURLTFS2T . ENTESERLITR.
Rk, SR ENF (pH Y 3.65—5. 300, MELMENERKPHENIRS.0EH,
WELP 2L 0.020 mmol(+)/L BT BHFRAX BRI AT A —-KAHEEX L NS
VAR, #AFHHEE . SRAEEE 10w/L2 L. RTFEER LN AL . BEXTLE
0. 26 m mot(+3/L LT, BMAMBEEEIRFIMZT RS REFE 20ug/L L L. EHXRL
TRTEEAGER AU EESE. AREAR AR AR EREERHTE Hid
FTERETHARESET UMIF AT K LK CEMES.

ATREMBALSARHIBRER EEEMECHMENEK . T REB B KDMMK, R
THREASNETFSERER, A EMEMKE &K, FUREXCRHE, CE N &/
EFERAETHUEHER. SHTRETH ETREAKE 1983 FHAKY 167 X 100meol(+)
T . FEEASARY 6%AR A BTk SR M oy ST7X 10mol (- EBHT M XK
OREECRASERAEY Y - HANSETREETES . ENEERKALEYRSE
EEMECHMARELSERHEERE,. KFHHLEL 33.7—52. 9mg/cm® » a PIERRE
FRiLOoMANBRRT . ARMAERBRERY 81— 91lmg/em® - a,

w’
*xWiE3  ETEHXOE ELCHW BRLF “'ﬁﬁ) RRE WTTHE
} J

MM T AR REMAH SN ENEMER ENFENIEDESRA.ER
TERABRLZW.MEMECMRAIURANGBREEZRPR.

fiih FEREBHWCHE, ARERAMBHREZENYR O A eangu
AL aRRAOH. K AEZEATRECID . RCHXKBENEERNER, 8 TF
REFEFFER—F(E IF AEEDAEFEH . 1982 F 2L - AP R KKRARSE—
EHADLERE I, PKEH RS AWML 22. 54bm? ZE4 0 BT H, B IF b Foll
2m, R AR R BMEFHRICKE. BT KRN FREEEMEWN LT JiLE M
FEGERHFTKATR, 18 U HEWE KR ¥ E 5%k (eutrophicacon ) R, fE LY
FEMAKSHR 4 JEHERRKEHYNERKTX: AR K BRRES, KABER
HEHRE EREETHHEEE, ACRAKNBRLSETEE/ERY. B4 MR CHE
R E RN AN ERE. B —2 TRHFEE AR, UREN 2 E,

KK KRG L SE K AR £ 96. 23hm’, MY £ 22. S4hm’ , MK E M AR K 8B MK
BICH. MEANFERTINKKEHRESRE. HENPN LRI TR ELBINKF, E3U
KE™Ph #4n B A IE A EPb MBS BN R RARMEFEST.
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Fig-1 Location and sampling points of Nanjren Lake

AR B X 84— 7K O, (R I 5 7K 22 it X B R 3 ol o 2, AR A SO P R — R,
A LB K WK AR5 B 447 . 5 & S8 K BX P9 B Rl b T LR W X/ B oKl
EXE VREEETESKEANBEE, MAKXEFTPREETREXR &
MERBKKRHERZRRT.

—. BRIk RS K BRI

REREE 1986 F 10 HE 1990 4 A, REAMHVEOE 1 iR, RPRT 148
EAMHMEEZH.HFIATEAR . MTHEA-—FREFTERKE., LHR2BAHEVE
FFmE. dTRALERFRR 30cm, Hit S B KR EREREREE 30cm BAK.

CF >3, 9. %3¢

BB ERE . NEBEF I EHENTLE 2. FERMAT 4 00—10. 29mg/L
). LL 1989 4E 4 A S M RBK. TREEXEGZRAXMREMEE(EF 7 50, 83K
e SERAXTSHTHE . HAHMIGHE Tmg/L ZH. KHFN F BHESKEETPER
SR . BCEFRER TR, pHEANTF 4.71—7. 12 8, REHET 1988 4 11 HEAD
HENCHNB . KASMENE . 1EH. EEMERE . BFFELFFAL.

BOD; 4+F 0. 1—6. Smg/L & M MENE R, REMER TFREEHMEZF 4. F
FAREAE, ULEINHFAEE, TENRXEREEUEKPL B HEFEAX . EX
BRI K EFTEEFRNTERS. COD{EANT 5-4—45.4mg/L ZE], BREEHRT 1989
F£7 AMF S5 4mg/L) . UEHHT T s . ERMEFREAB L RN EERPX
BREMEX, MM ELE L ,.COD ERBETRMARE.
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Fig. 2 Variation of water temperature with time in NManjren Lake

ERBHHEATHERYN S0ug/L. BBRE BT HLY 30ug/L. HHE K a &

41. 8ug/L. N LR MEARAR, KBNAYERHERARETERR . B KEEFR
B-FEELREC.FREREERPKFEERFENE 0o FUERK . HIR. HEX
a ZHORABMAERBEE. MECHERRSEN"EEOD L AP NERNEEH
RPOBRE. BOHEKEN BEE ST 0. 0001— 0. 0282¢ mol(+)/L 28, B3 8L §U&
m[ll.

BTHCHESRNERERER . ERESRTEERLPH. CHESEMNH

AR MOCMXRTHREEND. REMNCHERKRRETE 4. RERL®E? LT
BATHF LA AR SO R R BB R R KBRS

(OOWEFH

BLMEMNAEA KEXFEERKRRLINKERNBRBEKEA RS, KR
ML, ERYSAFR (DB TEEANOIREY. . QUBLEFRBE. BIFRIT
MEKHBTREHAERRE EFHFRE  BRERZHHEFRER T AAASE,

BB Rl
Estimation of the main ion budget of Nanjran Lake BRE10 xmol{+}

1989 i L34 NOg S05° c1- K~ Ma+ Ca*? Mg*: o
H:H X | 34.73 5.72 77. 82 112. 55 14. 06 109. 03 55. 95 21. 98 166, 62
Tk 17.58 41.01 210. 91 1171. 15 70. 30 1075- 18 79. 09 257. 718 2979, 57
* ¥ x 8. 56 2. B9 37.53 245. 39 10. 97 217.10 15. 01 50. B1 -
w - % 43. 65 43. 84 251. 26  103B. 31 73.39 967. 11 130. 03 228.95 0518 fu
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Fig. 3 Average percentage of the main ion concertrations in

rain

(6.3%) (4.3%) (L0%)

(2.4%) (6.8%)

(37.6%)

{39.4%)

(1.8%)

4 PREXKBHCEERFFHESL
Fig.4 Average percentage of the main ion concentrations in

the central open lake water bodies
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B4 K X Y A

BEWS, TF I8 & BF 350—400m &
KB (ARME 3080m &
Ak, K 450 By A, L, B
MR K T RAYR A, S
KETMZEERAERL2. X
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B HMEEHEMN, THANRS
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FrERMER. IERAHEN L
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B AP CI AT EHEF(40.1%).50 AR EMEITF - 2% (Es) . HY
BMAKAZB XA LOREBE. BREKSHESUEE. AKX ANLFASHE.H


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

1 87 AR ETEHROEHARC MRS 51

BREE T KRR H.
HNEALANI T BERLC
BIBIK L e ME— i O, Hofk A
i NN S A &
4. REEHEME. . MEHEAK
HUSEFTARL . HEHHHE
EXRAEGHFER EBRAER
ERMERN ERSEMN KT
FEETRESNHRELH.

W B ERIT R

SAEIT 1989 FE TFHME BN (E
THARLIHBBEAOARAZ
19 EH . EaMENETERE
RERAUSHFE. BB EAOE Y
X HITE S, FRHRER K,

(SYHHFXTENBEREIRD

T REBE KBRS K E
TRESAMKE 16 F. Bt +
RBEKAARESE MK ER L
Flas 16/17. WL MB K TS
BE{ATRERN 0.6UTME,
BpfE N b KA A, R 2
AR B KR E . MEE XK
HOTHMES REARZ ¢.3%,
BEAKRSE 7.1%. B R AKETH
MECENVNHERT AHEE
KBHASFEHRB., BKA K
E.RMTEREKTEDERG
& AL T B R — AR L R R
RERATHHESSK/RFRY, &
ERTTENSMSEHDHERE
HAF0,

HCHMHNXEERKRIBER
RELYE. TEMKESHFEYH
BEAEE. TR BRE S
hmiaRIERAFBEENEFRLE.
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Fig. 5 Average percentage of the main ion concentrations in
the scattered water bodies
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Fig. 6 Average percentage of the main ion concentrations in

the soil infiltration water
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ER TSI RATREATSETRE S ERAMFRENE, TRRGEVYHI RN,

P Z AR R ar RE I EERBR AR IR RENE £

FERFRERY. HANTRLEEEKAEBHETSIESABRE . THCHHAKE

NHEE, BT THEKRKFEAEE: FEKEEYALRESE D KPEHERER

pyptE e B B, BEZ BN KRERGEX . HREVEEARE BB L. THE

BRMKAFHA AR, 8FRTEWREAER. v
AR D RS R S L AT T AR A WK BB R M P E Bk SO MR FEER

et ST M R OB SO, AT B D TR SR AT IR, SEK R A8 B B WALRE

RERSEOBEPIMAFT X ACAFECHIRAB AT ZHEBESEBIEH. B *

B PR E BERR AL A WA, BB ey MAUK A R LR T REHE IR

=, BCASEKEANIHRTE R

HOMHEEM T A HEFER T 2N . H LV S EEE" . pH ARNEAMN S &
NBE., TR BEERATENEE. ATESELS B LEIRFEBEUEURNEE.H
By B & Uixation) B8 HMLR &G, M BE RN . FHEALER. EX-MBEBKS . ZRH[HW
SENEE.BTYASRM A SHUAELRKFEE 62—68ug/L HEHBRE . L4
MWEEEARBEHEET 1234pg /LB TEMZ N 17—84pg/L.N/P HENM 0—3. HUtF
TRBEARABMKF . BHEH P PRFHYTS M FEREFEE.

BrIEROMBEWEGER. BEM LR, ABSABRERH TR LRE, MK
SRAMFHBERLC.ALEETEG TR hBIMRE RS FHBSE T HIEYT
REALERARE, BUOATREE PEld R, EMOCMEKRYRBEERL, 2
T B e ok T 6 B R 2 L AR AT B K KA T e R A [ K G2 RR W0 TR W0 T M ZE AT M)
KEZHAR BN LELMERESH L A H#ESRAPT RO X EKRAERETE
MXERPMFEERX.

WMERTERERNBEEAK. M LAREIHDOHDMN S RYE . YRS EDE *
ERTREd. 20 RYREA T REHZE . A HBEIBY  ATFRCRKEA SR,
Elka ANERERNEEL . BHRFHEHTERE 5K LANERE . NHS (5%)
RERYEEAAST AR . EEERANPHEEER™; B8 ey a8
EAEEARMRESTHINKENEE SNSRI RNETENEES. K4 BRAR
WEEELTHES . A #T REAERUARESEANK. BRAXRH SR AE
P, M adS ALl NH ENOy ESEHPL.XHIL EAYN SIRMET# Y
IREg A R,

HELRPAFER . EHARFEETEL A TEENE AR WAKZ . HEREMK
¥ 49 SO EIMEL T, Rk & 20% e K (Jackson et al. ,1973), FFRHETAPH
FETTRUA TERUENSHARTELE.TCER. BTS2y 88 % LA
EEBEE TS, A 12% B E R ERERILUD,

BN, R RANE ST YN I RMNEREREG BRANTH
EHLYERE:MENTREBRLUEIFPIE SRR ENE, MBRARNETEHE
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HAEA. FET AWML/ ST R AR SR BRRARA T,

MAPEWERTGERIARYZ —H5 . 5% REME=RMNIEF. HRBK P
HEE - MERYSHEREYEIRAEEERERLX. BRXSHHPL UEZRRER
o b NRRERBW > ANESE SR, B¢ FBRPb HRFSPHEE. DBy bE
BRPb W W ST HGER « ZHBHMXET, BRIIBYHEHAKSAPHNMERS
BEiEA 2em MTH,AHEHZEEABHO—2cm)WEE2b SHFAHYUBENRE., X
BEAMMHECH . RENHMEAAREATERESZIBNTAENR. SEEPb
BERHERTZERTHEN . TEENREARBARE G R P B4R RN
B, AMEMAKEERAFRERTEESHKERTFR. ZENAYPERPb M2 I HRRA
RETTREEE X,

&% X MAFVURY BEEE 5GP b Gt ok S B URPriR™I 2 B X
EELEED, ST RAKR>ERY P X 3.0 E 4. 7dpm/g. AHLE I RN
0.058g/g. H AL RBUERE 34 E 53mg/cm?® - a, fF Y & RBLEE 581 F 8llmg/cm® - a,
WEMBEETRAA EALESEHSEPD FHER  NEFHLUNBMEERES
M. HHEECHZEEPb {E¥EH 0. 4dpm/g, LR T RER .15 0. 103g/g. AR RER
gy 671mg/om? - a, FiB 2 REEZE N 6509mg/cm® - a,

=. % i&

1. WEEMEKRPHRE . B BN REERR REE#DHPE. MHERSE
B, TR ZMAEREYE KAEMNAT.

2. PARIW X XERE. T . HEASSEELELE R PRHREEESEM R MR LTI
BTHb. LRI FE IR RBE. R YRGS B2, MRYEREANE
H-EHN EMEX M E - MR AT E LT BA ESERCHERETR
grE MBI,

3. AEMEERTFANNSEBRA. S HNRHENEHBRE. BRAKPHEFRENAEY
WA HA NSRRI ER MK MR
AN BT RE T, A Y ok AN g 0 B 89/ B TTAE 32 e B/, W0 R ICK IR D &Y
BENNTAHE . ALFRAEMEERK.

L HETETFHSR AR AR ETAEA TR . EAVMEEERBETR
FOAEB TR AR ERE. & TS RE R IE. HLE AR E R
BEEY—BH{H.,

5. REABEYF PO ESEHYK. EAFIARAORBYHEEELER, FK
B AEWMEREEEY 581 E Sllmg/em® = 2, FH{-# X 6509mg/cm?® - a,

;i EAHRT A EA DML (NSCE2-0209-M-110-041)  FEFEZETHELAT
LT AR —~-HEKH,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

54 i iH £ & 5 %

£ F X m®

(17 BAR . EEm . E4E KW . FHE, FOLUEZMEARESAERINE, AETE2¥ETEHRECRAES
&bk ,1985,55,

(2] i, BTRARLEAWMCUEASZREME. BXx P LAFHEBEFRR LR YT 198871,

D3] i R, BTEHRLOBWOCMZYWLERE. FRRPSEZETHITS® %8, 1968:631—651. .
(o WAK . BMER. IR, GMBAXHARLZEE 4H5%%. PUAF¥REPRFARAFRTHRER - S 1088,

131.
[l REE.FAR., TREEMAEARRALASBLEX. THRITEEMREPH.1987.70. »

[« Chen C.T.and J.]. Hur g- Acid ram and take acidificarion in Taiwan. Proceedings of the Mational Science Council,
19B7:436—a42.

[7] Carlson.R. E. . A trophic state index for Jekes, Limnol. Oceanogr. 11977 .22, 361—369.

[&7 Z:mmerman.A.F.and H. H. Harver.Final report on sensitviry 1o acidiflication of warers of Ontario and neighboring
states. Universiry of Ontarig,1978,136,

[9] Schindler,D. W. .The signficance of in-lake producrion of alkaliniry. Warer Air Soil Pollur, 1986 ,30,931—944.

'10] Cole,D.W.end D. W. Johnson, Avncspheric surface ndditions and cetion leaching in Douglas Fir ecosystem , Water
Resources Kesearch ,1977.13,313—317.

[11] Kelly.C. A, ,Toward improving comparisons of alkalinity generarion in lake basins, Limnol. Oceanogt. . 1988.33,
1635—1637.

[12] Kelly.C. A.and ]. W. M. Rudd , Epilimneric sulfate reduction and irs relasionship 1o lake scidificarion. Biogeo-
chemustry 1964 .1:63—77.

{13] EKelly.C.A..]. W.M. Rudd.R. B. Cook and D. W. Schindler . The potential importance of bacteria process in regu-
lation rate of lake acidificaion, Limnol. Ocesnogr. + 1982, 27 . 868—B82.

[14] Cook.R.B. .C. A. Kelly,D. W. Schindler and M. A. Turner, Mechanisms of hydrogen ion neotralization 1n an ex-
perimentally ncidified lake.Limnol. Oceanogr. +1966.31 . 134—148.

f15] Hongvwe,D. ,Buffering of acid lakes by sediments.Verh. Inrernar. Verein. Limnol. (1978, 20, 743—T48.

[16] Kerr,R. A. ,There is more “acid rain* than rain,Sci. »1981,211.693—694.

[17] Van Breemem.N. .C.T.Driseoll and J. Mulder. Acid deposition and interpal proron scurces in ecidilicasion of soils
snd water ,Nature, 1984, 307, 599-604.

(18] 2. AXE. LS RNERSTERED), §WERETILEAH N 10841966, -

(19] Sposito,G. ,The surface chemierry of poils,Oxford University Press ,New York, ] 984,234,

{20] Fabre, A, , Experimente] studies on some factors influencing phosphorus solubilization in connexion with the
drawndown of s reservior. Hydrobiologia, 1 988,159 ,177—18E.

[21] Lugo.E.A..5.Brown and M. M. Brinsan, Forested wetlands in freshwater and salt-watar environments, Limnol.
Oceanogr. ,1988,33.894—909.

[22] Lowrance,R.R.,R.L. Todd and L. E, Aemussen,Nutrient cycling in an agricultural watershed (1. Phreatic Move-
ment. J. Environ, Quel. ,1984,13,22—27.

[23] Seitzinger,S P, ,Denstrification in freabwater and coastal marine ecosyarems ; Ecological and geochemical signifi-
cance. Limnol, Oceanogr, ,198E,33: 702— 724,

724] Reddv,K.R..R.E. Jessup and P. 5. C, Ran . Nirogen dynamics in & eotrophic leke sediment, Hydrobiologis . 198E,
15%,177—1E8-

[25] Dinford,W. M. and M. Brenner Dilution of ='Pb by organic aedimentation in lakes of different tropic states,and
application 1o studies of sediment-water interaction. 1966, 31 ;5R4—595.

T26) BN, ETEZOAEMAMCMAARLES. PURKFEFERFREFTLIEL. 1990.98.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

1% A BTERLAEBAWCHMRLE 55

GEOCHEMISTRY OF THE NANREN LAKE
IN THE KENDING NATIONAL PARK

C-T A.Chen J.C.Chen Q.5 Wong

(Institute of Marine Geology . National Sua Yat-sen Univ. . Kaohsiung Taiwan)

Abstract

The Nanran Lake is located in a closed basin at Manchou, Pinton,southern Taiwan.
Soil in this area is the pleistocene red loam.a product of severe weathering. Clay is the ma-
jor component in the soil. Most of the low valence elements have been leached out during
weathering ,resulting in very low pH values (pH 3. §3—5. 30). The infiltration water col-
lected is about 5. 00 in pH. Very little alkalinity in the lake waters is supplied {rom land.

Chlorophy!l a concentrations in the lake are mostly above 10ug/L and suggest eu-
trophication. Most alkalinity concentrations are below 0. 2 m mol(+)/L and the waters are
sensitive or very sensitive to acid precipitation. Most phosphorus concentrations are higher
than 20 pg/L . also indicating eutrophication. Low N/P reveal that nitrogen is the major
limiting factor to the phytoplankton growth. The major element concentrations in the lake
are controlled by the land and by the sea salt spray.

In order to understand the major {actors affecting the compositions of the lake water,
rain water,infiltration water and lake waters were collected and analyzed for evaluation the
ion contents and their relative ratios. Outflow from the lake was also measured,and the re-
lated meteorological data collected. The ion budget of the lake was established using the
above data. Input from the rain was estimated to be 167 X 10* equivalents,only about 6 per-
cent of the total input to the lake. The other 94 percent are from the land. About 577 X 10°
equivalents,or 19 percent of the total input,is lost from the lake in the outflowing water.
The rest accumulates in the lake and affects the composition of the lake water.

Assuming that the excess *'°FPb is diluted by the organic matter in the water column.
the authors estimated the accumulation rate of the organic matter between 33. 7—52. 9mg/
cm? « a and that of the bulk sediments 581—911mg/cm? - a.

Key words Kending national park,.Nanren Lake,geochemistry,acid rain,sedimenta-
tion rate,ion budget
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