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The impact of eutrophication on distribution and speciation of mercury in Hongfeng Reservoir,
Guizhou Province
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Abstract; In the present study, seasonal distribution of mercury formation and the impact of eutrophication on the biogeochemical
cycling of the mercury were studied in Hongfeng Reservoir. Total mercury concentrations in the water varied from 2.5 to 14 ng/L
with an average concentration of 6. 9ng/L. The seasonal and spatial distribution of total mercury could be controlled by the mercury
contaminations. The PHg/THg ratios were mainly regulated discharged by autochthonous organic materials and redox potential in
lake water. The sampling microalgae at Houwu station in May had a large capacity to bind mercury that changed the distributions of
mercury in the reservoir. Dissolved gaseous mercury concentrations were also affected by algal activities. Methyl mercury (MeHg)
in the sampling water column at a hyper-eutrophication site of Hongfeng Reservoir, demonstrated that most of MeHg was produced
in the hypolimnion laye. MeHg profile pattern at the second site, where there is less eutrophication, indicated that MeHg in water
was largely ascribed to the release from sediment. The distributions of mercury in Hongfeng Reservoir showed that eutrophication
had a significant impact on transportation and transformation of mercury, especially on methylation of mercury. Eutrophication has
accelerated formation of methylation of mercury, which may cause serious ecosystem risks to Hongfeng Reservoir.
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Fig.1 Sampling sites in Hongd eng Reservoir
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(60 +20ml/min) 7£ 145°C T ARIBA M. L/KPEBIFR L 80% —85% A 37 BNER i #EWO , B 06 Z IRIRAF, 7£ 48h
WK Z BAS & SRS ISR T (GC-CVAFS) B3l E.
(4) FKEERIRRE I A 4 P9 R AEK R S 3R SR AR RS B35 3 %E ( plONneer 65 EHXE BRI .
ARMEGRERMTERS AFEEE ERBNEH B/ E (AR TR R/MER 20% ) LK
A IE e 2 SR B AR SR B4 b RIE S B0 2007 B B S M D7 BT B PR 20% BR LU B A EATRE, LU
PSR, 7E5F, i TREIBI WO RBIE L, BEKERS LR BFRER FRISRE
FEX.

2 HREITiE

2.1 $k IR UF S BASE

R AN, WKIRE pH BMERKEERAK, REMAKLFRARE BENE AEEE, BE.
PHIEMEARKELER AR, FHREALERAR. BHEERAREE, HHKERS , RERBHERL
B ESERRRHES, BERERERD9.6my/L, B FRIMERSEENBHRE (7. 8Smy/L). EFHEK
REA4-12m, RKEEXTFRERAHEALIBARERED S . Smg/L R, THEKE, B TRTRESE,
KREHERBE, BN LREYE, B E FEBARPASH, SRR HHAME S BEKE3. Img/L.
ERLBBRERRBERET 6. 5my/L, LA KIKIKEE RN 3. 4mg/L. J5 FLAX AP E A HH1E
BLMBEEKENE BFRMAEK—B, MKMW XFAFEHRHE. 319 A%, i FRENET- MR
HEETKEFRBHES, ERNMKBHEHREER AP RERTLKEAK P BREREE 1. 3mg/L, ff
T2 WA B = E i M Ak TR R

RINFNG H B IRBON Y k BE (TSP) B F /5 1R s S, R 3K, 76 0. 8 — 5. 8mg/L Z [, -3
2.1my/L. 55 A TR AMKERR , BRREYEREMSBESTBRYKEREA R, HHiX 18.5mg/L,
SEH{E Lk 15. Tmg/L.

2.2 #Wkeh B 5 HIHE

LI BRI YRR 7E 2.5 - 13. Ong/L Z [ , E BB H 6. Ong/L( B 2). AWM B FHEE SR EHB
RSN R, RS BH S E T AL ER Rk E.

K AEN, B REASRKRELHBER £4.1 -11.9ng/L 28], EHE K 7. 4ng/L. TIEEFZ,
FRSKKREHBERTRIN(S. 8ng/L) , B FHMZET, 76 10.1 ~13.9ng/L Z 8], FH¥{H K 11. 4ng/L.
XEAEFEFENEARER  FEEARTHAFETEARFAMNDHELRE. GEERES—H T
B HHRERRNK, —EROPMMETRERARK. #B5H, h TR &, S4EH 108 x 10°kg FI4HE
FLA 384 x 10° kg £ AGHEM Y1 HE A BILIHUB . SR SE 9IS IR L R AR B FANS IR S BUS KT EE B
L EEEREHESIRT KEREREK, B THEERARROBK REEH, EBERLAERSTE
R T A A B T R

HEEE, ANARESRE2.5-5.3ng/L 20, FHMEH4.3ng/L. ERBEKERE3. 1 -4.8ng/L ZJH],
FHER 4. Ong/L(HE 2). RO EBMAHEFNRELAZAREHBMNER. IMRESALRBAENLE
KB T B E RS, X TR 58RI K S RBAR X

B E AT, ALK R RS R A BB Z R ANBRENER W, B RFEX MK
RN & BEREWE/.

2.3 k& thiB Mg (DHg) R BRI AR ( PHY) £ FH4$4E

OHRME EAAINKERMARNETE 3.9 7. Ing/L Z 8] ; FoRIARIEFZE 0.9 - 3. Ong/L Z 8], FHy
HERE HBIR 31% . BFRIMEFRSRGEE 1.2 - 6. Ing/L Z[8]; BRI A RIEFEIFE 1.6 - 8.5ng/L 2
6], 35 5 SR A HBIR 57% (B 3). MAEHL, FRPRARVLAIBEE R TLE, A LBRERY
HENHLAE,RTEESE, FEATREVELSEFRYEOE MM, KINBRY SERMLEHRE
KRR, X RAETKIBORA RN Z B T B iR BHE AR BT S, Wi 3F AR E A ER Y B 1
. TEFEEMEREF M, KERREE BRI, BB EES LK, KX
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Fig. 2 Seasonal distribution of total mercury in Hongfeng Reservoir

1IN T BORL IR oK B R PR P A LB R SRR B P R & SOk AR A IR RAR A BRLS
HEFUET RN, B T/5 LREBREKR, EAIE L BKEREEERT B AKEPORERRRHT AR
oK , (675 /5 Tk (A 89 550RL 255K R (6. Ong/L) ST 1 T K31 (3. 6ng/L) . X SLIR B T KB R HK B A
TR R M — S TE I BE A , EN AT RERE K RUE , #EA BT Wk i, vl BEIRA SR, s A BRI,
AT SRR 1 4R AP SR B v BE 437

FERZ, KB AR ETERTE 1.3 3. 20g/L 2 8] RS RIKELETE 0.7 3. Tng/L Z 8], F
¥k BRA LB 52% . MEE—F, BRSREFARETLAE MY SBAFIHLLER. HHEE
M, R R EFERIER HRAE A, 2m EFEBSR LG UOF TR, RS EE 82% . EEHHR
B FregEs e TEFEFRSE P, &RE VSRS REA 2 2BEE 2T R ERESEIY R, F7H
RIAR R S AR R B R IR R K ATTE R B R M TR RS ALy v
AT REME S KR T RS R H G

MEL ESERAHE AT A, LK AP R TE BRI M S Z B 4 B, EEZ W IRAE YL 22 1A
BREMBFEFMANEN. ML, EESAVHESBNBRER S RM R, HEEFREH™HRETR
H, FUBORLES & B R KI5 S A BN A AE .
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Fig. 3 Seasonal distribution of dissolved mercury in Hongfeng Reservoir
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BRI TR, AREFRERN He' WA BEFERRTARERMEERE " . ammngs
REGFHEAAKENEEHEMIFERRARERFERGE R T HAEENM G, BCHF T He'
HITE .

(HEARFKEERSSREIEFRALRELS S, MEREFESZNE LREL(0.039ng/L) R EF
FRIRAE S HBEBSERTFYE. 07y L) SR E /T, XRAB B IS ROE R T MARER
X5h, BZBIHMEREH. AARERABFERISROEREKIEFHEYHE X MUK LG ER QT
FEAE He' " AR, B A9 He A AR 1E 3K R AT BN AR B Mason %51 R BUNRV R UFHELY , 45 51 2
BT 3um WP IHEY R E B He' BFEY. WL ERE S, KAEEYH A TERERFESROER, AT
BREARBEHE BRISRAELEPLTRERS. XRVKEEYERT IR BT 8+ IR
ERET S — ST th T RERMAH KR EROE L T PG ARG, SETIREAR T He'* ML BE s K.
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Fig. 4 Seasonal distribution of dissolved gaseous mercury in Hongfeng Reservoir

2.5 BEFUNBERERSHHEM
TR K AEY, QR EREEMSH LI B =24, 7E 0. 053 - 0. 33ng/L Z[6]. B F A EHHEK
ALEFE 0. 08 - 0. 81ng/L Z [A], ¥4 0. 33ng/L; J A AW EI A 0. 15 — 0. 92ng/L Z [H], ¥ {H
0.5lng/L NEEHM A A E N, ZSBVHEFRRREANREERWE, ARER 0.083ng/L IEMEKZH
0.92ng/L( & 5). AAEHFEEWUBHDERR FHFHEEE ARBELA, 7 8 - 2m Z A FFE— MR
R, MZ R KB RES R ERKN -8 U ERERSHRIERY - EEE ARMENRELREL
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Fig. 5 Seasonal distribution of methyl mercury in Hongfeng Reservoir
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KEBE R TR R ERR T kK Bk k4 5B EARMEE, D068k B IR Y RREE L EK
WYIRTRE. NE P ERNERESFERNAAED BFEMPREREHEFRAFHAERKEZNIEAY
KR EAL, MZE 12m F120m &b, 53X RHIK R F 5 B R IFARIE FULR BRI, T £ 2k B Tk ik
HEREAENESH LRKEFNEPERNTE FEENE RSN, B TEXR T HBRTEHEFRE
KPRKBWES, FREBFESHINETHEMKT, HERTEERIRFEIRENERE L T™E
RIBREVIRAS. pH RTINS H 0 /5 FORME UK AL R IR SR A T AR 4. 5030, PERE
HESHEEEL, XFHERIUKER AR FERTERE TRy P E RO, BEAFEREKER
ERFRA, XH—SRE EHE R BHET OB AP EROTARKERION, MELERA Y
REREER A TFKEES R REAENER.

ERE, REIEYLBKFRERNETELORA, EEHEYREROBRFFRKEREE
WERKE. ZFS FLBUKFPERREEEN 2.4 F(FF2.79g/L, HZE 1. 1Tng/L) , RIZTLEYFLERK P
HRE FRAKREMSTRERN 23 HES N 2757,

AN BRLEHN EHORERFHERTS TN EHLAPFEFREHES N FZFE0. 22ng/L,
B #H0.5Ing/L,#%Z 0. 15ng/L; K HEFEZ0.15ng/L, E% 0. 33ng/L, # % 0. 12ng/L. 75 55 2R X Fhaet
EAMERNERFERA TARBIRANRGFAEFZARNBLRE £5R, e TRITHLIBRER
MEE K, ERE AR EFENK=REAR, RO EEARELE XEEREFINEER
W RE, BRREEE , FKEH—5 k. KESERE R TR KRR A 7 S8R L R HUE,
VA VLER RS TR TR, SCeAE L0 0 SR A B AL R4 T A P 45

3 Fit

MU EERSHTTE S A AR S EEER M HETENE I RES, BR BRSKR BHES
BRURBRERESHABEER B2 TEERUAFREENZWE, EEXIANUT LA FE:

(1) PEAKRRREFE2.5-13.9ng/L Z 8], F3AH K 6. Ing/L; MR A KWK BETLFIZE 1.2 - 8. Ong/L 2
], F#24 3. 9ng/L. NEROBIK R B HEREFTEL, B EZHANBYEAR W, BKER
EFNSMBERESZRANSE, TEZNEEIREUREAERKAHEN. B2 EREARBEAR
WK, WM T REHR, ALK S R — BTN EE, BB T REEKEF NS BT,

(2) ARBKEFBSASRIEER0.02-0. ling/L Z 8. L BBIKEB LB RN E T RILAKER
EHH A HHERANERTFEROERFPHEEENAC EF S, TARESAKBERNB R OY
W T KPS S RIRE.

(3) R B AEY, RPERKREMIMHLHB M, 760.053 -0.33ng/L Z ). EEKET B
KEPRERBEAR, FIREREREL  BEEREHEEX0. 2ng/L. B 5 HERMBEMEFRRHN
FEMERR, EL BB ENR RS, TREKP AR R T Tk B K &R P REL.
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