ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




3% f"& ﬁ‘ § F38 K 8l

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4 8 A 15 H

H &

FH T U R T 0 PO BV AR GRS VP oo g, IR, A A (3095
ﬂﬂﬁiﬂkﬁ[;ﬂ(%ﬁ*ﬁ%*ﬁﬁﬁﬂﬁﬁ@#@?ﬁ ............................................................... %ﬁi , %}%/ﬁ\ , 25 [u‘k , ]% %U"( 3102 )
WM RS PM,, s o PAHs 15 e RRE BORTEMEAT  oeeeeenneees Bz e, BN R A = P E | 2 & & (3110)
2N M R R AR T UIIRE B I SRR vvvvvvvrerrrreeeeeeens Blam, <%, THES, &E,BFE, TER, Z#(3120)
RN R A ST AL BORIF AT oo vvvvvmemmmmmmmmnnnnnnnnneen EME K, ERE, %4, B) 4, i T E%(3130)
Fe AL mT BN R Tl i R b R SIS R HETBRIE -oveevereeremmeieeeeeeee R AT EE, SR EH, R EE(3139)
FET AR Y T A S R R M SR HETSURRAE oo $EHS MER, RIAE, TEN,KE, X%, 5kER(3146)
%33 wavelet-SVM E](J PMIO(;{QEE#J?&%E}E{N ................................................... E‘T’ , 9{&21 , 7%1/?;%; , w}s/%% , H)(él( 3153 )

J“‘d»pl%ﬂgﬂﬂfg(ﬂiaﬁlgﬁi?;{mu&ﬁkﬁké%ﬂ}}:ﬁﬁ%ﬁ .................................................................................
""""" EER KM BRE, FR, R, T ARA, B, 7 AR, KGR, B, EAHE, EF %, THY(3162)
WA RAFT AWM B IR FORIAR P A AI RGN woeeeeeeeeeeeesenssnsnnniininns bk A A ELA,HAMH(3169)
_ﬁ_ﬂi(ﬁiﬁﬁﬁ}%&ﬁﬁ%%ﬁ‘;ﬁifﬁﬁﬁ&/@éfél$m .............................................................................. )‘g"/i\zl&( 3178 )
B L DX DX R 5 T SR S TS YR «oeeeeeeermeeeeenes WU R, AT RES, RA R, A0, A, K& (3185)
HEH VLI A5 K AR [RDRAR AR ) = D ST AFAE v vevememmmeeeeeeeeeeeeeees KR BHE B ARR, X8 (3192)
(%Yllﬂ%§7k{z'§ﬁmﬁﬁﬂé(ﬁ .................................................................. fd}@cﬁ% , ‘}41’ I/? , zE , 7]J L , W , J%: B g( 3200 )
B2 RN N I AT K PR A B R TOHUBR I FEI  +eeeeeeeeeeeees R, HERE, FEW KB, FW,#EEF(3209)
BT AR ) SR K T 5 b ELE LA ER ] oo BB, ERG I, B, (3218)
M KBS0 KA S T BT H s LT G ] o oevesseeesseeesoe AN, BT, B, K B, 54 (3225)
DA 5 T RSB TR AT SIS evvvveoeeooss e B vHA, A A (3235)
KT RSB T B IEAS B LTRBERE XL wovvooeeesseenesssnesne HE R R RUE R KB, E N (3243)

U FE XN IS ] R P28 - KA U B R LRI JE 2R wovveevveennesnnesnseenieese e e
............................................................................................. Pxiﬁﬁkjﬁ, %‘E}] ) 7}(:‘:%’ 'ﬁaj’h/}&, 325/%(3254)

B 5 B TS DR RS O S BCRV AP « DA R (] wovvovvvesssennsssssnnns s
.................................................................................... %ﬁ%ﬁy&ﬂzmﬁéy%%yF}f\ﬁj]ﬁ’]};ﬁﬁfg, %é’ﬁéﬁ(3264)
AR RIS B B SR ARAILI] vveeeeermmmmmreeii FR,EFER,FER AR, EZ, F%(3273)
BEIE A BOR B A B TR EE RN FR AT UM v vvvvmmmmreeee e KAA B, EA, 1M, ERA, BEH (3281)
OB S D RE TR AE S5 BR AR R A SCE A3 T oo WA, FIE AR, K, ERE HEE I, X805 (3290)
BRI ERER a B 530 SCHSE AR 3T veeererrmrreeeeeeeneennns Rk, KEN, F/NE, RE, EW, Wi, KW(3302)
Kﬁ{@i&*ﬁﬂ Elﬂ‘ﬁf%?ﬁﬂ:%ﬁ@%ﬁﬁ ............................................................ _:E7H(, ?;7‘}( , %?\ﬁ , fkf]lﬂ;ﬁ? , 5}’(@%( 3312 )
IIE@(ﬁ'ﬂﬁ(ﬂ:%ﬁ%ét*@@é%ﬁth:#?ﬁ ............................................................ %g& ‘FE , ?}Ej , ;k }% ?)% , §K 7;% W]( 3319 )
T I R AR E IS AR A TR G 3T e Kk, R, B, 2 #F KT F 15 (3330)
%&ifiﬁﬁ“ﬁ%}u@iiiﬁi\*"l"lﬁﬁgﬁ?ﬁdﬁ%gﬁé%ﬁ*ﬁ ........................................................................ ﬁﬁ%—; , 7]:5]92( 3339 )
%ﬂiyﬁfﬁ{ﬁ;ki#,f/ﬁ/ﬂ:B@jﬁﬁfjﬁﬁ%(ﬁ;}(ﬂjﬁ}% ................................................ ﬁ% ;]@ 9*7- , A Xjﬁ , ///%/r:zk\ , F/if\ é% ,,( 3347 )
A W BB BE 5 5/ NIRRT IR B K BRIR, ovveeeemermmieeee i ERH AW A EE, XK F(3354)
T R A - AR S TR B TRIRAL T K +vmeeeeeeeeeesmeeeeees X e, JE B, KA BRR AT, K&, SIIEHL(3362)
pH e X T R A AT b PR B /K 5 7K B R R RO e vveeeemeeee THEIGHEE, 2%, TRE, REK, TR (3369)
TR P2 A 43 WA AL -DRA G R A EUR I ATHE  ovveeeeemenmmnnnneniiiiienn FIE M, R, BRI, "L, 4 0H (3377)
BEALL I K v A e 0 TR AT B XTI R R AL RR I oo TR RERHEH AL (3385)
KBS B RAE ANAMMOX JE I 5 i B vveeeeremmmrneesmniieeeneee FAE, ZHE G4 KRF , HRE(3393)
CSTR 1 MBR Sz s (LR AL TR Bl evveeeeeemmmmmmereeeennenn ez, RN, AR R, BN, #R 4R % Samwine Thomas (3399 )
B SR LR R PR ALIRAE oovevvvesssensssss s EHEM,H B LA KT, B, K CH(3406)
AN TOC/NH, -NX PRAA B A B AR REM - oeveemeeeeeee s FR XL A B R, B, 8 F (3415)
ERENT EGSB S0 2R IE AT IR TR TS YR I BN < - veveeeeerenmnmmnmmmmnenaaeaaaasaaeanannannnnns EE L EHL T AN (3422)
CANON RLI5 e T 2B IE B 5 GUATHE R A oooeeeeeeeeseeeesesieee I H T, KME ,F R EAM A (3429)
T 2 P T P 75 TV 5 R A B ( PROS ) GBI - evvvvoveee gAY, P W B, WA (3435)
K[ﬁ]ﬁﬁﬁeﬁﬁ?%@i N20 5 NOx E/‘JﬁFﬁiE%?E .................................................................. ﬁﬂ Z , ;(]J —E";] , 5}’(/};{( 3442 )
MR 3 6B SE MR RGBT wovvvvoecnenssscnni KL, AR A, T, F A, B N LK (3451)

AL EE LT A Ay LA 85 8 - AL F B IO BAT] o ereverovs e mer oo enesse e soeoesros e
................................................... ?ﬁ?—%,iﬁ%%,%ﬁ“&,i?ﬁ,ﬁ]EP@?,%?I%%,%’KW%@,ﬁUW&,ZﬁéﬂiE(3463)
F it T R 2 - S AL TR M B SRR E I AFAE - A, U, R s, Ak, K (3473)
T VBT 55 %o MR 1 - SBETRE  RAE IR FOME vvveeeeeemmmmmeneeeeniiieeenn T B RP AR EN, 2, E14 7 (3483)
FRAEA R A= T BIAR B 55 AR AR R - 338 A D Bl ] it U M i e eveeeeeeee BE AR PR, B, BRK, EAR, X2 AK(3489)
T T L B SRR (73 A A E LI PRI 2 e e eememeeeee e ettt e e ettt e et % F E(3497)
THALT 5L X 42 F A SR M AE 2 UFRAEEEE S - vvvvreeeessnnmnneereesannnneenee s nniineeaee e FE,EEM, M, R4, X 75 (3507)

INEREFTUR SRR SR A RETEAE W BB S LR B Cd2* TR PE  coveeeereem e
........................................................................ ®inE ’deﬁ/ﬁ’gﬂégﬁ,’gyﬁﬁ*ﬁ’ﬁﬁég’ F}f\;\(’ K K (3519)
S5 YT TEAT DNA LR oovevevvveeosssernnnnnn A, T, EAE TR, B E IR, A, 4 A% (3529)
SN TR T5 TEHE AR ACHE SRR IR - ovvvvees e W, P DI D T P Kt (3536)
H R L3 AT 46 20 0 A R A A R AT e eeevveveeermmmeeemmmmee et XNH, HAT, KEE (3544)

(RBERI2E ) AERR T8 (3280) (ABERIEVAETT JE 3 (3301) {58.(3353, 3472, 3535)



o 38 4 8 B2 55 Bt 2% Vok 38 ’?81?
2017 4E 8 H ENVIRONMENTAL SCIENCE e

KIOREX AR HBHESEEREES

XWZEN22 GG AR BRI X2 AR T/ INER

(1. GRS — I P S i R S L B 2660615 2. [F 5215 58 R o5 — M BE RT3 i o 6 U AR 55 B 358 Hb 5k [ ¢
RS E,HD  266061; 3. F DIGFRIF SR EZ LR E BT R S IR0 = , 2 266237)
FEE . B KIT N MG e R BR G M IR T R | TR i 105 Ak 5 AT 48 7R XS A B A8 A A i o4 LA E 2
BOFE . 38 3 X T A MG AR DX AR AR A X R A rh A U SR USSR ST 3R T UURR Y P B 28 | 43 I
HAEG R S WE5ERY, Detr-P Z TR B EEAIRAATEZ ; HUKE Org-P. Fe-P Fil Auth-P, Exch-P XJ 5B 5THK <5% 5 8%
BB 12 5 40 A 52 B VS AR R I A VR T RS2 5 TG PR 4 A 7E DT BLARAE L R R & A T B AIE S B AL, Auth-P 2R IR
F Fe-P 1 Org-P AFEAk. AT RS X UL s i) DR 5 Il VR i A FT K AR RSB AR A 28 VITAH G, Y TR 2 RS 4 1y b J B X
WA, LA X SRR XU Fr i 0 o A B — 2 i 22 b R M R IFE IR X TR A = C/P A, F
XXM DRP (R HGE R4 0. 90 ~ 1. 13 pumol« (em’ -a) ™' 5 BEAYHLEACR S T 70% , H ' Detr-P (ML 2 100% ,Fe-P
il Org-P 43 %4 38% F126% . Auth-P %ié‘ri@iﬁ%jr_ﬁéﬁiﬁﬁ%ﬁ , K 51% 1) Auth-P KI8T Fe-P I Org-P HY5EAL. KT
R SR X Tl B4 ML BB R ARG T A 1 P el At 3, (I SRR S BRI T T A LRI, I T BB X 97 Ak S A S BB ) 7 A TR B
Wl R A 19738 5 G 35 R A VT T R ) PP i A 2R, B R 04 i A 59T 11 %ﬂéﬁifﬁ*ﬂﬁi&# RERZS J%ﬁﬂﬁ%k«l FHE Y

TR “ #1 F

REALBIES IR WE TR TR, kit H L

REDES: X55 NEIRIRE: A XEHS: 0250- 330r(2917)08-3243-11 DOI: 10.13227‘/}.'hjkx. 201701140 2=
/ o

Sedimentary Phosphorus Speaatlon in_the Coastal Hypox1c Area of Changjlang
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Abstract Phosphorus (P) is a potential limiting nutrient in Chdngpdng Estuary. Sedimentary P preservation and regeneration play an

-

important role in indicating regional environmental changes and buffering P limitation in the water column. A series of coring
experiments was implemented in the hypoxic area of Changjiang Estuary to explore sedimentary P speciation and distribution and their
environmental significance. The results showed that the contents and distributions of P in the cores were largely influenced by terrestrial
loading, and Detr-P was the dominant P form in the sediments, followed by Org-P, Fe-P, and Auth-P, whereas Exch-P was the minor
phase of Tot-P ( <5% ). Auth-P was predominantly yielded by Org-P and Fe-P transformations. P preservation in Changjiang Estuary
was significantly related to terrestrial inputs and environmental changes in the water column. P speciation in cores tracked the regional
environmental changes effectively. Distribution of reactive P in the hypoxic area was significantly different from that in the oxic area,
with fairly high C/P ratios. The benthic diffusive flux of DRP in the study area ranged from 0. 90 to 1. 13 pmol«(cm’-a) ~'. Tot-P
burial efficiency (PBE) was higher than 70% and the PBE for Detr-P was nearly 100% , whereas the PBEs for Fe-P and Org-P were
38% and 26% , respectively. Auth-P was the dominant fraction of reactive P preserved in the sediments, and about 51% of Auth-P
originated from Fe-P and Org-P transformations. The PBE in the hypoxia area of Changjiang Estuary was fairly lower than that in the
continental shelf of the East China Sea. Hypoxia leads to a decrease in the PBE, which would have long-term influence on ecological
environmental problems, especially eutrophification. Changes in terrestrial inputs played a key role in P composition in the sediments;
the P loads of Changjiang River coupled with primary production and hypoxia greatly affected the P cycling in the Estuary.

Key words : phosphorus speciation; hypoxia; eutrophification; sediment; Changjiang Estuary
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Table 1 ~ Sediment sampling sites and characteristics for this study
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Fig. 1 Sampling stations and circulation systems in the area adjacent to Chanaiiang Estuary
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