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Tab.1 Effects of A. anophagefferens on different organisms

.hmAmmf

TP E . B, LA H A R BESR /K 3 5286 A ),
RICA A HFBXT H A FEBEA K S A REPERZ R, AT LA
FEIIN 4 T M S IR REAT X AN R R T S (4

A 2% /(- mL )

RO

52 WA (Mercenaria mercenaria) 2x10°~3.7x10°

06 DL (Mytilus edulis) 7.2x10%1.2x10°

5
75 i U1 (Argopecten irradians) Ti }86
& i H (Strombidium sp.) =2.0x10°

% K Y5 K F& (Acatia tonsa) 2x10°~5%10°

WA 158D 2 48k K 2% (Acartia hudsonica) 5x10°
X W (Artemia salina) 8x10°
F8 4 BBl 48 S (Brachionus plicatilis) 8x10°

kA KR TR
PRERRRAT, JET R ok

IR
st ST

AERZ B, R R TR
PRER TR T AR 7 R TR 7 B R AR
RS A R AT F AR Y
SNATETG )

SN S

Shy PG A BT 4 33 ) AN [) 3 i s ) 1 U,
ERW WIS RGP, A T HA
JRPERK STEM B SR PRE . TR FR
T F AR R AR R A5 AR B DL RHEAAR 12 d =
LIRS O [ s 8
1 ABETE
L1 XEAY

MR SRR T 2016 4708 HZ= 2SR . X
AP FH Y T B K R B (Platymonas  helgo-
landica), W IRk B 1 P F 55 s A o $2 48
PR TE L1 S5 e b 153, AT K 51 B 9 B I
MBS R Te s e ig K, EHIATE 0.45 pm iR G 27
AEVRMEL U8, SR IE . BERIRIRE R (20£1) C,
JEHC L& LED OGIR, JGREEIIL : DA 14h: 10 h,

H A PR BESR 7K g e ERE 27 e T F 52 T S 56
WP L ) S S R AR R AR S R T
BN G FR 20, W 23.5 °C, Juhg
JAWIL: DA 14h: 10 h, FIFH S Km#E . BRGHI4
¥ (Isochrysis galbana) Fll = ffi # 38 ¥ (Phaeodactylum
tricorntum){RA 5 & I .

H AR 8 B A 7K T84 A A i 4R A5 a5 LT Jr =
SEGHT— Rk IR R L . O T BR (UL B O
WA RO HEBERZY 100 HFREFRILT, T
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PR LR . 230 4 R FH U A W A A TE
TR, FNOERE TSR RN, 1453001k
BFEIZNF 24 h TCTT 4, B3R 3 UOKBREK, 1R
TEZK AR Py LA 35 A FH R
1.2 EEF*
121 HARRRAKZEMNSEREFHERLR

H Mk i fl 2 M AR E, A5
56 1) FH i SOBORR 3 43 AT YA ARSI AR PR BRE A K 2
FER I & S EREE S RN G R AL, HE HAE
BEAE KB AR A BRI T A B I L

P SL I % R IR A B A R R /K 25 200 pm
i g, uE RN S T KR K ok 3, i
NBEA 400 mL 4 K B K AUBEpe, 36 2 AR,
RRMLA 150 HAMK, #1724 h YUERAL#E

24 h 5 M\ 2 R & B 50 HAMA, 22100
H, WEE] GF/F BEESLF AR 1, M40 A
40 CHIVKAR h & FH o BBt iRk 4E] 1, Z3 i
A 400 mL 25 R 1107 AN/mL fl 3060 4 BR e i 7R
BEJE R 2x10° A /mL AT 5 K T T

4 d J5k 2 B TR IR G B AR B BEAE 7K 25 43 3
B, JeH 200 um GHZE6 A IE BI04 1, K5
T B K E K bk 3 38, 250 BIETE GF/F
DERSLTHEPEAR -, A3 HUERAE 5129 100 HAMAE, H
BARAL A —40 CRYPKAE T4
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¥ Waters /A 7] Empower 2 #4347 (0 2 Zdli W 4
54531
1.2.2 AARRBEKEEMNSEIREDREE. AK

KB EHER

SCHG AT T U, SR KR IRALAS 3 4, K
AKNIURAL, B4l 3 ASFAT, B P47 10 HE 1)
T, e N RS AR WAL ET /N T 24 h 19K
TARFERS 2 12 FLAR P . P Ak iE K T B K v
ARESEOLER 2, HEmEFRRAEY R, WA
20 i 2 P A R A LR 3
#2 HBRESHRENEEAREN M NESKE

Tab. 2 Size and carbon content of 4. anophagefferens
and P. helgolandica

I AR /um’ ERA (pg-cell™)
a4k 3.05 0.72
5 K ¥ 2287.08 361.18

ARV A RS B E R RBEIRY &
(OBITHE AR N 1gC =0.94 - 1gV - 0.601"

x3 MEESKENERARENEABETE RERIN
Y=
Tab. 3 Algae cell density settings and corresponding biomass
of A. anophagefferens and P. helgolandica

B PR E/(DNmLT) AR/ (pgmL ™)

1x10’ 7.2
M4k 1x10° 0.7
1x10° 0.1
2x10° 72.2
H 5K i 2x10* 7.2
2x10° 0.7

SR H A FEBEAR K 28 I IR AR S ORGSR
ZEAFARTR] o SEH6 e85 A0 T8 B 1, e G ek
TE 2 GlOBE BRI OBt AT 8, 7 8 Kk e
FEWEAB )T RO BEAT IR, SRS TR R K R 2=
FH IV HE o B H S0 8O%HH N B2 AT i i e, B
12 h WA TE TS AR B A L

HTC TR LT I AR SRR, Z3 e sRTe
LRI R TR B A A ER, URENE B R B b
FEANER T RSARRIARE . TESLRd R B BRIET A,

AR KT e AR RSB A R R AR

FAG R (%) = B R B s US ARCR o1 iR G

WAL < 100, )]

'h@Ammw

MG S0% M R NIAE T4 A K& & & A B B i )

MAREEIN S, KA ET 6 HHDP AR
ez 24 £, AL 1 H, SRS 2 mL. 40
A A HE AR R 6 ST AT HE DN A
fE 12 d N, HAMEARZ IR, BEER 4RI IC SR T
YRR, S N5 R 4R B O, 1 i g M
PR EE TR UKL, B U™ B 1% 40 A 550 o AR B Sk g X
HEAR 12 d NP D%

f#i Fl SPSS Statistics 22 HFF7 UG 04,
Origin 2021 #AT1ER .
2 ER50M
21 BARBBKEENRERET HBRR

4 L1 R HA B K EIL 24 h )5,
TR P30 5 BE 2R e 1 — 2B {8 3. 48 B & (Violaxanthin,
Viol)FIH-£§ 2 a(Chlorophyll a, Chl a)(E 1a); & 1 b A
DVE, HARBEAR K ETERORTE 5 K 3 4 d 51K N
R 2 28 v R 1) i B TR, IeAh, BRI R T4k
B A A BEM4RER b(Chlorophyll b, Chl b)Fil
7 ¥ % (Neoxanthin, Neox), HiILFE W H A BERAG K F
X 5 KO BT TR

M 1 e ATLUE H, 76 H AR BB K S 5
¥R 4 d JERAEINE] T 45 3 3 Z (Fucoxanthin,
Fuco), VWM EEEREENFIEAR 19°- T BRI S
¥ ¥ % (19’ -butanoyloxyfucoxanthin, But-fuco), Hiltk
LU H AR JRBEAG K 28RS B R AT TR

22 HBARERHBKELTHRENRELKE
¥ 8 A&

TRk E BRI TR T 8 do 1E
TR EE BRI B, I 2 R, 44D
w[[°A 0.7 ng/mL K LA FEF, JoT IR TE I 4 2R
FH 5 Km B PTG RIS, 70%0L 1o i,
YA HriEE M 0.7 pg/mL F1 7.2 pg/mL B, JEI5 4k
AT R B SRR P m, (H5EF B K i
HJC L 25 (P = 0.694, P = 0.438), DA Fi6IA 1Y
iRk E e RGN BOE N 4 R B AT L
ARAT B A7

TRk E BRI AT 34 do fEE
TR L T B RARM B, WE 2 R, 4Ry E R
0.7 pg/mL B, TFHEAET L RKRETERALETE
B, B SIRED R E B, B AR RE G,
S 70%LL o YAEYREh 7.2 pg/mL B, JEHT Gk
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Tab. 4 Pigment content in 7. japonicus exposed to dif-
ferent algae

&5/ (ng-ind ™)

KR Ak -
Viol Chla Neox Fuco But-fuco
YL 0.14  0.57 — — —
HFHRHE 092 046 092 — —
MmeEsrkE — 0.20 — 2.01 0.34
[ By R VR E U NESY T RV e AR
W WA AR R
T 5 K i SRR
100 ab 2 ; P
b ab a . b a
80
S 60t ¢
e
& 401
20+
0 I
0.7 7.2 722 0.1 0.7 7.2
HYrE/(pg-mL™)
B2 HAEBEAKE TG YR S BREE P G R

Fig.2 Effects of 4. anophagefferens on T. japonicus survival rate
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Chromatograms of 7. japonicus exposed to different algae (detection wavelength = 440 nm)
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Fig. 3 Effects of A. anophagefferens on T. japonicas nau-
plii development time
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BB, KB B TZEIE SRS & K m s S
YR TR B E R (P<0.001, P<0.001), 444 H
[f°} 0.7 pg/mL F17.2 pg/mL B}, T EEINE S
R RFE R ERTAET S RKRETNRE
B[] (P<0.001, P<0.001). A4 R 72.2 pg/mL B 7E
T & KB B R B 5 Y5 7.2 pg/mL B
TEAME A BREE 0 & B I ) AE >

TR R T ERURRTEL, M SIkEEA Yy it
0.1 pg/mL B, 555 5K mEEA Y4 0.7 pg/mL B,
IR K E R YRR 7.2 pg/mL B
WHALEI R SIREE TR BN B E R TAET B R
RFEPRRFIEIP < 0.001), 44EHH R 72.2 ng/mL
I, FER S R e & B S5 24 A YN 7.2 pg/mL
BHEM BRI A A IR Y

DL EUAHT, SR 4 PR BEAR I 3b S35 H A [R5
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AR SR, EWOERET S RRETRAET
AR, T DR A TR, AE R A R
HEAR 12 d EERT T 7280 S4B R 7.2 pg/mL
BF, FEAE Bk P EA 12 d DAY B RO 7= B
A R TR B KR (P < 0.001, P < 0.001),
WY RN 72.2 pg/mL B, 7T 5 KR PO
12 d Y7 BRI EBCR ™ B it LY A R 7.2 pg/mL
HAE S0 4 ko K . LA T8I H A B B 7K & 7
6 SR v AR T 4y b B

012 dN ™ BRIKER
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Fig. 4 Effects of 4. anophagefferens on female T. japonicas
egg production in the 12 day

) H@ART/CLE

g5 DA RN, BB K & fE LA 4 5k
WONE, 5EF 5 KmMEM L, 105 4Bk A A
SCRFH AR RBEAR K R IAENE . AR R RS,

3 it

DAL 5256 25 S 3 0 A 3R B0 B AR JREEAR 7K
WA AR . R TE I Sh P B i R 3R 84T
BTN, BEMEY TG, AR LS
I 1) T3 2 A9 S Wk AR S AR kA2 A 1/10~1/10081
H A RBER K B IARK AR 1 mm, fnTFHRENE
YIRIAE R 10~100 um, M ECFIIELBRE, &5 Kk
BRI S A AR B . EARVER HAb Y 25
(REFR), HILTHF B ImEE, MBI R
IR EET AR F HA RS KA Fit, &
SR P T H A PR AR K A7 15 09 R R A 2 R
HAMERN

Haney"  fiff 55 B¢ /& 285 £ 0 & B, 4 Rb vk
K] 10 cells/mL B, s BEA I hTRE . A
e, MELLE] A (7.2 pg'mL A1 0.7 pg-mL)AH
AR, S 07 A 988 40 4 B B 22 500 %, 4 oy A 8
20 0 2 B T 6 R H AR R B 7K 2% A B 4L T R
1.

IR0 E SN R 5 AR B o h R L
BRI A P, BoE R W], MESIREERNN 03 £
AR ER, 10 20:5n-3 Al 22:6n-3, &5 HA R
B E AR Y, R X IT KEE 03 £
AN FRE TR (0 75 5K, 90 4 BROEE X WL 2R 1 8
H5EFRMEMERZ T, MEERESH 5 KW
AHEE, 20:5n-3(EPA)RY & i AH Y, 1 22:6n-3(DHA)Y
FHBERTRECLRERR LR SHARMRE
SCERLE R, H A PR BN K 8 Al E H P UEA T R
A o, R E SRk AR 0L o0 LR AL R S 10
FEERY

PLE N =AN D5 m o0 T SRR A AT H A
FEBEAR K 38 AR TR A RN, MR KN R R,
T 2 22 RIS v 1 S R M PT REOh HE R ERL A
AR, 32401 4 3K E A6 e R A= 02 W sE 26
AR o UEHE R, I 4 BRI X SRR o )
T T S R AS 2 B AR RN - LA AR . SR
Jo 25 AN B B v R R, IR O Y B kAT
By, 0 Rk Sl R 2 B e A
Yy, (i RFE B2 M LT A5 132 5, DA BE 1k $%
3 (B H AR PR B K 2 A B 305 R S ik

46 TEFPERL 1 2024 4F /55 48 45 1 55 3 1Y)



it

AR, HH AR PR BEAR K 35 AT B0 00 i 7 BE ),
It LA 52 B R BRI 16

DAL AT, i fr < sk s BE T o H AR J B2 K &
PRALR A B YR TR R NE, B A S BENES
BREESEE, P LU R T 08 S B A AT B A
Tk AR EE R DUE BB I 08 & S £ 4 Bk
B 0] DL 2 R A Ui s RE 7 A AR, R A1
W P b 27 B K SRR L AR B AEIE R L I RSk 2
F) 7 B R TG 4y Pk R 2,y i A
EEREEXT T AR EY HA AR B I, 4151
K, AR AP R E DL A
FrATE], DLegliik | 25l K o S U R i AR Y 2
ZEVECR MG E, MALEE B AR 5834 7K S5 78 N Y I
YU, 14 ¥ i Sh W ) 22 7 D A E Ak, DT 5 T
T Sl R T A R R AL B, T2 (0 R AV AR 2
RGREARA . FTLL, TEVFO A 3 A B0 18 T I,
HEBON 2 Bl A AR L B R W A5 AT TR S5,
DAE 0 1 A R A

4 Zi

i 2 PAE S8 AT LADGIR B B AR 2 BEAR K 2 761
B R T REREAT IE W 00 AR A i B, A5
I8 T RENE LRI G PR Th BEAT IE W AR A i Bl Y PR
Y ——H AR R R K S, R UIEFA 8547 3 B X
AN TR B Sl S M AN ] o AR Sl — i oG PR
T BRI A ST BB, B FEBEAR K S0
BoRE A A R RN LA Y, 255
MRS (A ), P A A HEREE .

S Z ik

[1] SIEBURTH J M, JOHNSON P W, HARGRAVES P E.
Ultrastructure and ecology of Aureococcus anophageferens
gen. et sp. nov. (chrysophyceae): the dominant picoplankter
during a bloom in narragansett bay, Rhode Island, summer
1985[J]. Journal of Phycology, 1988, 24(3): 416-425.

[2] NUZZI R, WATERS R M. Long-term perspective on
the dynamics of brown tide blooms in Long Island
coastal bays[J]. Harmful Algae, 2004, 3(4): 279-293.

[3] PROBYN T, PITCHER G, PIENAAR R, et al. Brown
tides and mariculture in Saldanha Bay, South Africa[J].
Marine Pollution Bulletin, 2001, 42(5): 405-408.

[4] ZHANG Q C, QIUL M, YU R C, et al. Emergence of
brown tides caused by Aureococcus anophagefferens
Hargraves et Sieburth in China[J]. Harmful Algae, 2012,
19: 117-124.

(3]

[12]

[14]

) H@ART/CLE

KONG F Z, YU R C, ZHANG Q C, et al. Pigment
characterization for the 2011 bloom in Qinhuangdao
implicated “brown tide” events in China[J]. Chinese
Journal of Oceanology and Limnology, 2012, 30(3):
361-370.

ITO T. The biology of a harpacticoid copepod,
Tigriopus japonicus Mori[J]. Journal of the Faculty of
Science Hokkaido University, 1970, 17(3): 474-500.
LEE K W, RAISUDDIN S, HWANG D S, et al. Acute
toxicities of trace metals and common xenobiotics to
the marine copepod Tigriopus japonicus: Evaluation of
its use as a benchmark species for routine ecotoxicity
tests in Western Pacific coastal regions[J]. Environ-
mental Toxicology, 2007, 22(5): 532-538.

RAISUDDIN S, KWOK K W, LEUNG K M, et al. The
copepod Tigriopus: a promising marine model organism
for ecotoxicology and environmental genomics[J].
Aquatic Toxicology, 2007, 83(3): 161-173.

LR —, WHEAE, TR, S A ST R
WESE T EE ME IR AE W (0], RBEREE, 2022, 43(11):
4888-4904.

SHI Tianyi, HONG Haizheng, WANG Minghua, et al.
Toxicity testing organisms for marine ecotoxicological
research in China[J]. Environmental Science, 2022,
43(11): 4888-4904.

M, W/ HA R K & 1 4 8 2 e
B HAE Ay b o 0 302 W i) AR T (D). AR AR RE
#z, 2011, 6(2): 182-188.

ZENG Yanyi, HUANG Xiaoping. Acute toxicity of
heavy metals to Tigriopus japonicus and its implication
as a standard test animal[J]. Asian Journal of Ecotoxi-
cology, 2011, 6(2): 182-188.

LI X D, YAN T, LIN J N, et al. Detrimental impacts of
the dinoflagellate Karenia mikimotoi in Fujian coastal
waters on typical marine organisms[J]. Harmful Algae,
2017, 61: 1-12.

WANG L P, YAN T, YU R C, et al. Experimental study
on the impact of dinoflagellate Alexandrium species on
populations of the rotifer Brachionus plicatilis[J]].
Harmful Algae, 2005, 4(2): 371-382.

LI X D, YAN T, ZHANG Q C, et al. Inhibition to crucial
enzymes in the lethal effects of the dinoflagellate
Karenia mikimotoi on the rotifer Brachionus plicatilis[J].
Marine Environmental Research, 2020, 157: 104866.
YAN T, WANG Y F, WANG L P, et al. Application of
rotifer Brachionus plicatilis in detecting the toxicity of
harmful algae[J]. Chinese Journal of Oceanology and
Limnology, 2009, 27(2): 376-382.

BUR, WEZE, 24, 55 B LR AR
B RARBOREAR AN g i) SPETEPEAE I (0], PR,
2004, 26(1): 76-81.

Marine Sciences / Vol. 48, No. 3 /2024 47



[16]

[17]

[18]

[19]

[20]

[21]

[23]

[24]

48

it

YAN Tian, TAN Zhijun, LI Jun, et al. The toxicity study of
Alexandrium tamarense and Heterosigma akashiwo to two
crustacean species Neomysis awotschensis and Artemia
salina[J]. Acta Oceanologica Sinaica, 2004, 26(1): 76-81.
PR, K20, SN, AF. AR RS R S T R Y
S 6 BIF 5 ——— % TR B SR AR R i H ) i AR ).
TEEERL SRR T, 2007, 48: 166-175.

YAN Tian, ZHANG Yi, HAN Gang, et al. Experimetal
study on the harmful effects of large-scale HABs in the
east china sea - the toxicity to Neomysis awotschensis
and Artemia salina[J]. Studia Marina Sinica, 2007, 48:
166-175.

WAL, BUK, AL, S5 BRI I K R A

FRRIR AT | A K DL R SBR[, 7 A3,

2002, 22(10): 1635-1639.
TAN Zhijun, YAN Tian, ZHOU Mingjiang, et al. The
effects of Alexandrium tamarense on survival, growth
and reproduction of Neomysis awotschensis[J]. Acta
Ecologica sinica, 2002, 22(10): 1635-1639.

R 2R v JRIASE A X AR T K 3 R TR A B R A
M AESERAOID]. 5 P ERE BV B
(EEAEWTFEIT), 2006.

HAN Gang. Ecotoxicological study of large-scale
HABsS in the East China Sea on Neomysis awotschensis
and Artemia salina[D]. Qingdao: University of Chinese
Academy of Sciences (Institute of Oceanology, Chinese
Academy of Sciences), 2006.

WAZNIAK C E, GLIBERT P M. Potential impacts of
brown tide, Aureococcus anophagefferens, on juvenile hard
clams, Mercenaria mercenaria, in the Coastal Bays of
Maryland, USA[J]. Harmful Algae, 2004, 3(4): 321-329.
TRACEY G A. Feeding reduction, reproductive failure,
and mortality in Mytilus edulis during the 1985 ‘brown tide’
in Narragansett Bay, Rhode Island[J]. Marine Ecology
Progress Series, 1988, 50(1/2): 73-81.

MONICA V B, DARCY LONSDALE J. Aureococcus
anophagefferens: Causes and ecological consequences
of brown tides in U.S. mid-Atlantic coastal waters[J].
Limnology and Oceanography, 1997, 42(5): 1023-1038.
CARON D A, GOBLER C J, LONSDALE D J, et al.
Microbial the tide

Aureococcus anophagefferens: results from natural

herbivory on brown alga,
ecosystems, mesocosms and laboratory experiments[J].
Harmful Algae, 2004, 3(4): 439-457.

SMITH J K, LONSDALE D J, GOBLER C J, et al. Feeding
behavior and development of Acartia tonsa nauplii on the
brown tide alga Aureococcus anophagefferens[J]. Journal of
Plankton Research, 2008, 30(8): 937-950.

LONSDALE D J, COSPER E M, KIM W §; et al. Food
web interactions in the plankton of Long Island bays, with
preliminary observations on brown tide effects[J]. Marine

[25]

[26]

[27]

[30]

[31]

[34]

) H@ART/CLE

Ecology Progress Series, 1996, 134(1/3): 247-263.

A, S, ERUE, 55 Z8 LRI W WK
WL BRI AR AR AT TS, R, 2015,
39(4): 30-36.

GONG Han, KONG Fanzhou, WANG Yunfeng, et al.
Effects of “Brown Tide” on survival and ingestion of
Artemia salina and Brachionus plicatilis in Qinhuangdao[J].
Marine Sciences, 2015, 39(4): 30-36.

LM, REHE, O, . —FNER BT IR
SO B B A TS e iU T, CN103999763A
[P/OL]. 2014-08-27, [2016-01-20].

JIANG Peng, WU Chunhui, ZHANG Guangtao, et al. A
method for removing algal contamination at the microscopic
stage of the life history of macroeconomic seaweeds: China,
CN103999763A[P/OL]. 2014-08-27, [2016-01-20].

EMF, LU, BRIRDL, 5. SHREROE R B @
RUMAFERTFE )], W 5H1H, 2019, 50(3): 611-620.
WANG Jinxiu, KONG Fanzhou, CHEN Zhenfan, et al.
Characterization of pigment composition of six strains of
Phaeocystis globosa[J]. Oceanologia et Limnologia
Sinica, 2019, 50(3): 611-620.

SUN J, LIU D Y. Geometric models for calculating cell
biovolume and surface area for phytoplankton[J]. Journal
of Plankton Research, 2003, 25(11): 1331-1346.

INE, XUARHE, ERWAS. PRUFHY E R0t oE 1. 07
Ui R0y P W A A R AR 2 (0], T2 I, 1999,
21(2): 75-85.

SUN Jun, LIU Dongyan, QIAN Shuben. Study on
phytoplankton biomass I . Phytoplankton measurement
biomass from cell volum or plasma volume[J]. Acta
Oceanologica Sinaica, 1999, 21(2): 75-85.

PETERSON W T, PAINTING S J. Developmental rates
of the copepods Calanus australis and Calanoides
carinatus in the laboratory, with discussion of methods
used for calculation of development time[J]. Journal of
Plankton Research, 1990, 2(12): 861-862.

FNE, INEE, XZRHE, AL MR BT S ik
PEPE ST UF W AR )RV B4R I (0], WP R g,
2005, 23(4): 524-535.

WANG Xiaodong, SUN Jun, LIU Dongyan, et al.
Control of phytoplankton community by marine
mesozooplankton selective grazing[J]. Advances in
Marine Science, 2005, 23(4): 524-535.

HANEY J F. An in situ examination of the grazing
activities of natural zooplankton communities[J].
Archiv Fur Hydrobiologie, 1973, 72(1): 87-132.
ENRIGHT C T, NEWKIRK G F, CRAIGIE J S, et al.
Evaluation of phytoplankton as diets for juvenile
Ostrea edulis L.[J]. Journal of Experimental Marine
Biology and Ecology, 1986, 96(1): 1-13.

BRICELJ V M, FISHER N S, GUCKERT J B, et al.

WEERLF /2024 4F /55 48 5 /55 3 1



B o H
AR I A pricy e
Lipid composition and nutritional value of the brown 1007/978-3-642-75280-3 6.
tide Alga Aureococcus anophagefferens|[M]//COSPER [35] GAINEY L F, SHUMWAY, E. S. The physiological
E M, BRICELJ V M, CARPENTER E J. Novel effect of Aureococcus anophagefferens (“brown tide”)
phytoplankton blooms. Coastal and Estuarine Studies, on the lateral cilia of bivalve mollusks[J]. Biological
Vol. 35. Springer, Berlin, Heidelberg. https://doi.org/10. Bulletin, 1991, 181(2): 298-306.

Experimental study on survival, growth, and reproduction of
Tigriopus japonicus in Aureococcus anophagefferens-rich en-
vironments

ZHOU Huixin™ 2, WANG Jinxiu', WANG Xin" 2, XU Zijun®, YAN Tian'

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese
Academy of Sciences, Qingdao 266404, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China; 3. North China Sea Environmental Monitoring Center, State Oceanic Administration, Qingdao 266033,
China)

Received: Dec. 20, 2023
Key words: Tigriopus japonicus; Aureococcus anophagefferens; feeding; survive; growth; reproduction

Abstract: Aureococcus anophagefferens can cause brown tides and adversely affect numerous organisms, such as
shellfish and zooplankton. To elucidate the influence of A. anophagefferens on zooplankton, this study used Ti-
griopus japonicus to evaluate the effects of A. anophagefferens on T. japonicus feeding, survival, growth, and re-
production. 7. japonicus has several advantages, such as being easy to cultivate in the laboratory, short growth cycle,
and sexual dimorphism; moreover, it is a marine model organism widely used to detect toxic pollutants. Herein, T.
Jjaponicus was used as the experimental organism, and Platymonas helgolandica was used as the control. The ex-
periment used high-efficiency liquid chromatographic analysis methods and detected 19’-butyroxyfucoxanthin
(But-fuco), a characteristic pigment of 4. anophagefferens, in the internal pigment of 7. japonicus, indicating that T.
Japonicus could ingest A. anophagefferens. When the algal biomass was 0.7 pg/mL and 7.2 pg/mL, the survival rate
of nauplii to copepod and adults in 4. anophagefferens-rich environmentswas higher than that in P. helgo-
landica-rich environments; however, no significant difference was observed. Moreover, the development time of
nauplii in 4. anophagefferens-rich environments was lower than that in P. helgolandica-rich environments, and the
number of eggs laid by females within 12 days was significantly higher in the former than those in the latter. Results
revealed that 7. japonicus could perform normal activities in A. anophagefferens-rich environments, reporting for
the first time that zooplankton can normally feed, survive, develop, and reproduce in 4. anophagefferens-rich envi-
ronments. Therefore, when brown tides occur, more resistant organisms such as T. japonicus may become the
dominant species considering the substantially adverse effects on other organisms such as shellfish larvae, which
may affect the composition of the zooplankton community, ultimately affecting the entire marine ecosystem. Thus,

this study contributes to a comprehensive understanding of the impact of brown tide on ecosystems.
(KX 4. R I4r)
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