ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

chE R R AESTFERR L EH
: M. @ HE




w % # 3 $536 % 458 1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2015 4 8 A 15 H

H &

SETF16S tRNA SEF U7 A HTAL 50 G5 et B PM, (1 PM TR - eeeeeeeeeesseeeeesssenessc e
............................................................ FHIE AR KWW, 7ok, E B A, kv, W R (2727)
JERURIX & ZE A O TT R AR AE BRI oo B, BX#, HHF, FALE, KRR, HRE, RXHE (2735)
AU LA AR R RE B AL B TG JAFAE -oeeoveeeeeemmeeeeneeees BIER,EN A& T HE, TERX,FHF(2743)
H TS PR S PR B AL TS EHEURIE ooeeeeeeereeemeeris B, R B, KA, AL (2750)
HBBRIT AN PM, o A2 20 0 RHIE B O R RE UL BE RN oo eveee e Wi, B2 XKL, A, 20 R, 142 (2758)
BEIE T NB PM,, HOID B AAE I 28 70 SRR KBS TEA oeeveeemeeenes WA, R, D%, F A, G, Z M (2768)

%ﬂ:ﬁgﬁ%{)ﬂu Hgylfﬁ:fé‘j(ﬂ ﬁg%i%ﬂ?\ﬁ;;ﬁi(ﬂégi&;ﬁ;ﬁjéﬁjﬁq:#?ﬁ ...............................................................
................................................................................. KEAN LD FHARKE, S AH, TAE(2775)
S A 2 BB K SR R A E G IR VAT -+ vveeervveeeesnnneeesnnnee e sttt e e sttt e et SRR JLET(2784)
T 1T BT UL 28 B SRR B R B wovveeosssenssscnssssnnsss AR B, E AR B 8 (2791)
SHIVLPA " B R T B SO . BRI ABFAEDFSE woovvveeeoeesenenessnnn BT DR, KX, 44 (2800)
T DT MR AT X M A2 LT YL v vveeeererrrmmrrenesmnnnnerneessnnnieiee e Thh BT, MBS, L4k, K% T (2809)
Ve KD EET R AT HLBBRAZ AR - eevveneseenee WA, R, TAm, BRE, HuE, M, BH(2817)
TR ) AT AT DL A RIS - oeeeeeeeeeeee FEE S R A B A E, BH(2827)

S T KRN TN K R 2 T LB 25 A5 (LA AIE T BAMFI TR 2 v eevveersneesneesseeeiteeiie e sttt ettt
...................................................... égﬁg,%’fﬁﬁ‘,iﬁ%, X}J‘X’ %ﬁ’?,%ﬁ,g&%,g%,ﬁ‘?%,/%1%)52(2833)
25 PR AN ) R TR St M T S5 BRAGEEC BT+ v eeeemmmeeesmmmmeesnnneeeenntee e et e e MBI, Bk L(2843)
S A IKA HCHs A1 DDTs 70 A RFIE B A S UB AT -oeveeeeeemeeeeeeeees TRk 2 Ak 0 A R B 301 (2849)
FARTEH T R GE AP RS KA TR IERBEES FERFTE ooeeveeeeee RAESF IR, EEBLEA,EE M IE =, KA (2857)
S X KWK AR TG AS ROGZS I AATEEAE wvoveoeeeeeossssernsesss s B, KA, BRI, E R B (2863)
AL TR Bl F AT M KA 25 B P A A (LB BN - eeeeeeeee SRR, AR, B HH(2870)
SE PRI 2 R 20 B M R TR, AR +ovrrvvveeeeoveee B WX, WA, T H(2877)
SIS 00 AR X SRS BRI A RN v B4, 1, H ko, B (2887
DOM X8 Bl R AR AR BT G R« eereee e %%ﬁi,)ﬁ%fﬁ(2895)
BB 1 TX PVDF TS R 1 TG ORI - oovoeeevoeesoosee Eruk, A, ERE,EE,EAE, L0 (2900)
IKEREE PR AR AT T HEBOEMEAIGRAN -orooeeeeoessosserssssssenni VA, B E AL, BB, T, 48 (2906 )
B-In,S, (45 B A B TR L B2 v eveeeeee e VB F A, KR A, FEREA(2911)
ﬁF]k%ﬁ{ﬁﬁ%ﬁﬁﬂ[fH‘:Tﬁﬂgﬁﬁ% ...................................................... ]]/ﬁf\ 47 , gfg% , 1%%’{ ﬁ\i , iEéj] 7}’/& , 37}%/%’% ( 2018 )
HEIIE CANON S R FR TR RN ML RR AT woeveeeeeesmeeeeseeee TR, 2%, 2 5% MM E (2926)
ABR-MBR — AL T 2 AEMREHIMILALRIFTE - ooeevvoessssernsssssssnsin R, B IR, R X M B (2934)

Wi~ CANON 757K AR AR S5 vh S8 AL T R B T BE RN R TRRIFGY ovverereremre e
.............................................................................. %%@,?ﬁ%,%ﬁﬁfﬁ,ﬁéﬂ%il{%,/%%}Lfé,%l%,ﬁﬂ%(2939)
ABR #i#5 CSTR — Ak T 205 UKL T YR TR L S BRI RERIE S -+ TG, XMW, AT, FHAE, LRR(2947)
TRIT = A M X S DR 25 A AE T XU TP veeervveeesersmeeesnnneeesssneeeniineaniiee e s e £ E HE L(2954)
PP BB L T R TS SR TP «-ovvveee e R B BNE BB T, AL E R (2964)
FFE TN Pl M 2 2 T 4 B V5 G4 S AR E XU v vvvvevmrmrerememennneinians Pty , BB TR , NS , A S , I }iiﬁé( 2972)
e 7Y g s DX R AR ) R A AR SRR N 9K = B X S S U I ERI M 3 e X| S HE, BRI R B (2981)
B 0 R BRI PR 5 O R, LS RESRRAE oo B4, AN, KA, B (2988)
T IR 3 B PG G HE KA E TR RIS -+ WAl EE 3 ki, B E HEE(2997)
}‘%ﬂ}i\ﬁ%*ﬁﬁ%‘xﬁﬂ{%mﬁﬁwq&%ﬁ E/\Jgﬁurﬁj ........................................................................... %Ig Xg‘ , I }]}:] 7/5( 3004 )
KRN B A R RV ARSI ARG BEIE eevvee e HER EWHLEEK, AT, E2(301)

I 2 U T R A AR P2 0 e 5 A 98 PP B T T BT -+ vvvveerveesneesneesne et e st eit ettt
........................................................................ é%ﬁﬁ,ﬂiﬁﬁ,é%i,ﬂﬁﬁ%,ﬂ%%,ﬁ%i,%%?ﬁ(l‘sow)
L T O R ST T (IS T I S B, SR T T B E A, EE(3026)

Fe* * 2R [0 M ke 1 ( Fe/ ATP) ZE M3 AiE K FCRAEALIE A ( CA) HLAITITZE ++eeeeereeremreemmenesensne s
....................................................................................... f%%»,?ﬂl?@,)aﬂ(%ﬁ, P}fﬁ%,i}ﬁyz\, Fn—lj_ﬂi%ﬁg (3032)
01 e S SRR A AT R oveveevvvvvovnenss BBl BAN R EE, 8, A, 5 (3038)
- VAR AU 2150 I SRR I ST eeeeeeereemeneesoeensreeeee KA, AR, A E(3045)
ORIFIAKAS e PRI B 5 Yk BRI - eevveen e I, R 2, B B A, 4 (3056 )
R ]t O T YRS LAey N0 ) (RS A, B E, HAME, AR R, 4 (3062)
V5 5 YD LE T 32 T A S3EP (R B8 TG R MTRRIE v vveeemeveeesmneeesnneeennnns B S EE L LEIR, K F O, AR B AR (3068)
3 FRIEAT LTS Jld 2 FIOK A0 ) SRR RE BE RATA o ooeevvosssssnossssssscnnnons ot R # 3, %4 (3074)
AT G X I AR IR HL T P R 5 M BT R ARG, oo HIE M, RE R, R, M E(3080)
Cu-Mn-Ce/ 73§ A7 W5 B FH 2482 F B0 o7 P32 SR SRR BE 3 ARG v veeeeee REB, NRA, R, F 8 (3086)
A BEOGH R 2% g [T PR ST A7 FVBERE T REE -oovveeemeeemmeeemeeeieeens WEB, R, I FaT EYUE, AT (3094)

BT CO, HERORI/ N 7 ik (R 500 By e DR BRI RL AR 3T «oeeveeeeeee ZE AL EER, M NEE,

Fi 3, Kakpa Didier, f£3T # | Ogou Katchele Faustin, 5 & = , %% T , %k E = , F &, &=, Z A (3099)
IR IBEHA S PRI PRI IS TEBUIR | AN ST oo B, E A, #, XA E(3106)

(CARBERI2EVIETITJE F (2757) (HIEREYERG TR (2767) {58.(2734,2783,3073,3079)



36 %4 8 1] 7 53 Bt 2% Vol. 36, No. 8
1548 1 ENVIRONMENTAL SCIENCE Aug. ,2015

S

KiIO-#EGENREBERNSTHHITEREERES

ZERRD? RIS R A A

(1. P EVE A IE S TR AR M E W E A LRE ,F L 260100; 2. hENGHERFAC TR, HEH 2661005
3R SHAE BFESIH PO, FE 266100; 4. R EEERAEEEHIHERLEDISE T, &5 266100)

FEE . R 0RO ik o 7T O - B R R R U i R AR i IR IR ) | IR Y e
KREATFIEA Y OB R RN S W MR E R g mEE SR RH, TR eaRZ X8 BRI ER
( chloropigments, Chlorins ) [ £ & %% & a ( chlorophyll-a, Chl-a) K [ f# 7 ¥ ( pheopigments, Pheo-a ) , 41 i £ Mt 4t & a
( pheophytin-a, PHtin-a) | B 1 2 iR a( pheophorbide-a, PHide-a) | A4 R a( pPheophytin-a, pPHtin-a ) . £ fist 4% 2 Fig
(sterol chlorin esters,SCEs) A% | %4k 2L ( carotenol chlorin esters, CCEs) ]. Chlorins 15 {E X 52 B db P R BEHOR 4045, 7T fig
FFEIR A2 BT R 7K B R 3 o 8 0 X T i () 78 SR R s . IR X S SR 8 S A 1 TE i S s Ak 7
KL E DL i A AN XL FE T U AR 8 b = LB SAS B DR A T e S i ek e | RO L 28
WIRE | AR . BRI T A AR K SRR BN 48.8% +17.4% . 10.7% £11.5% . 8. 1% +7.2% . 18.6% =8.2% . 9.4% =+
6.4% F4.3% +3.2% . XPEFREIKT | AKUEE BESE A TR 1 i 432 O E B P S0 L A0 8 o A, 7 00l | B BRI S L 191
BRI, Chl-a/Pheo-a FLAELIY 407 2 BH 358 1m0 1 TR 58 L R 28740 M 199 i 2 /K MR B S 4 5 380 17 30 e Tk (R 11 e RO
T ANG . BUMNTETE O DL R IRV L TR X)) B R S TR (L B PR RCR X S TR 0 R A ORI v 1) X 3 T R S
ATUEPR A AR AR 7 ok i () B DX, AT S 7 M 3 S LU B2 5 S g 2R A T 7K AR 32 48 of 3 o ) 58 22 DU AR B 1 i 2
FEWUMN S MG B BRI (0 2 S A BRSO 1) 2R AL

KEI KULO; PUREAER,; o040 ; FIHEYIRERTE; /A7 ; AR

FESES, X55 XEIRIAE. A XEHS. 0250-3301(2015)08-2791-09 DOI: 10. 13227/j. hjkx. 2015. 08. 009

Distribution Characteristics of Sedimentary Pigments in the Changjiang Estuary

and Zhe-Min Coast and Its Implications

LI Dong'?, YAO Peng'”** | ZHAO Bin'*, WANG Jin-peng'*, PAN Hui-hui'”’

(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 3. Qingdao
Collaborative Innovation Center of Marine Science and Technology, Qingdao 266100, China; 4. Institute of Marine Organic
Geochemistry, Ocean University of China, Qingdao 266100, China)

Abstract: Compositions and contents of sedimentary pigments were examined using high performance liquid chromatography in order to
discuss the spatial distributions of phytoplankton primary production, phytoplankton functional type and the preservation efficiency of
phytoplankton pigments and their influencing factors. The results showed that: chloropigments [ Chlorins, including chlorophyll-a ( Chl-
a) and pheopigments (Pheo-a), such as pheophytin-a ( PHtin-a), pheophorbide-a ( PHide-a), pPheophytin-a ( pPHtin-a), sterol
chlorin esters (SCEs) and carotenol chlorin esters (CCEs) ] were the major type of sedimentary pigments. The nutrients inputs from
Changjiang Diluted Water and upwelling in the Zhe-Min coastal mud area were the major cause for the patchy distribution with high
sedimentary chloropigment contents. Carotenoid contents showed no trending changes and exhibited high values in the Changjiang
Estuary and Zhe-Min Coasts. Based on the relative proportions of each diagnostic carotenoid to the total diagnostic carotenoids in the
sediments, the relative contributions of diatoms, dinoflagellates, prymnesiophytes, prasinophytes, cryptophytes and cyanobacterias in
the phytoplankton fuctional types were 48.8% +17.4% , 10.7% +11.5% , 8. 1% +7.2% , 18.6% +8.2% , 9.4% +6.4% and
4.3% +3.2% , respectively. The preference for external environmental conditions (e. g. nutrient level and water salinity) was the
main cause for the decreasing trends of diatoms and dinoflagellates proportions and the increasing trends of prasinophytes, cryptophytes
and cyanobacterias seawards. Based on the spatial distribution of Chl-a/Pheo-a ratios, the higher preservation efficiencies of
sedimentary pigments in the coastal regions (e. g. outer edge of maximum turbidity zone in the Changjiang Estuary, mouth of the
Hangzhou Bay and upwelling region in the Zhe-Min Coast) were mainly due to the higher sedimentation rate and seasonal occurrences

of hypoxia in bottom water, and these regions with higher sedimentary pigment preservation efficiencies were probably ideal areas for the
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marine eco-environmental evolutions. The bad sedimentary environment caused by the water exchange inside and outside of Hangzhou

Bay was the dominant reason for the low sedimentary pigment contents and preservation efficiencies in this region.

Key words : Changjiang Estuary; sedimentary pigments; distribution; phytoplankton functional type; preservation; influencing factors
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Fig. 1 Sampling stations of surface sediments
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Fig. 2 Spatial distributions of Chl-a, Pheo-a, chlorins contents and Chl-a/Pheo-a ratios in the surface sediments of the study area
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