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(4n¢ICES Journal of Marine Science ) F1{ Oceanography ) ) F14=#2¢ ( 41( Integrative and Comparative Biology ) ) iX
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{Marine Biology) ) FIHbER P B2~ (U1{ Geophysical Research Letters) ) , X 3¢ B FER AL B IF 57 75 2 L2 22 R} ) 3
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{Scientific Reports) F1{ Proceedings of the National Academy of Sciences of the United States of America ) X127
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Table 1 The top 20 journals of published literatures on the study of ocean acidification

LIRS SCHRER SR (2016 4F)
Name of Journal Numbers of Literature Impacting Factor (in 2016)
PLOS ONE 300 2.806
Biogeosciences 277 3.851
Marine Ecology Progress Series 197 2.292
Global Change Biology 156 8.502
Marine Biology 154 2.136
Journal of Experimental marine biology 143 1.937
Scientific Reports 125 4.259
Coral Reefs 117 2.906
ICES Journal of Marine Science 104 2.760
Marine Pollution Bulletin 101 3.146
Limnology and Oceanography 84 4.253
Geophysical Research Letters 81 2.382
Integrative and Comparative Biology 78 3.383
Proceedings of the National Academy of Sciences of the United States of America 75 9.661
Nature Climate Change 71 19.304
Proceedings of the Royal Society B-Biological Sciences 67 4.940
Journal of Experimental Biology 62 3.220
Marine Environmental Research 62 3.320
Oceanography 59 2.176
Estuarine Coastal and Shelf Science 58 6.198

2.2 TG A LB R R

] 2 SRy BT DB ] A Vi A 1R Ak R R R e g S R R v R i A S 1] 4 s (R i R/ MR [l B
W BT, T DL AR TE IR AL IFFE 0T 5 (2004—2009 4E) | FP#H (2010—2015 4F) FIT 1 (2016 4ELLE ) BY
TIFFE B B SBT3 )4 ) 5 26 10 280 11 28 (&1 2) Bt Q (B4 1M 0.4625,0.3144 F10.663, X}
TR AL AIF 5 400 S0 RN 300 () SRR R, R ISR A, 7R AR LS A A e — B R R B
ATTH A SRR Y R 2 BT, S BOW A AP AE S (A0 1&] 2a A 2ETE 1 FISERE 3) s i 81 (181 2b) Y JL
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Fig.2 Keywords based co-occurrence mapping knowledge domain
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i, R LG R K (0.42) | IR b A0 5 35 S5 26HE 1 ALY SCH ] an g Ak 5 R 2 3 5520 1 AL, A2
W IEPERR AR TP I LR B B R ] 3K — it T DU IET 20 PR AR 1 5260 3 APl B8 LA I 260
4 G BRI PSRN R (0.13) FMUAZEHRRL — Sk (0.1) , HEDIX — 7 e s i) nl REfUR R AR =4
At HE T I B R RR AL S M AL RIS s 260 5 B SC B i) i b JEik Az R R RN A (2
RREE A 2 AP SIS RIS 4 5260 2 WAFE BB IR (K 2a) AR ORI RIZZEAE T REAL R
LY G RIX IR AL LR ) — L6

*2 WARMEHARGERLCEHKPHEIUERS (5130) WXBRABRSHER
Table 2 Results of cluster analysis to the keywords with the highest frequency ( the top 30) for the literatures of ocean acidification in

different stage

i KW KAL)
Time Cluster ~ Keywords ( Betweenness centrality)

S A8 AE (climate change,0.34) ; 854k ( calcification,0.79) ; K E&HfE ( Great Barrier Reef,0) ; I
WEFERR AL 5 9038 ( 2004—2009 4F) it ( coral reef,0) ; YA 1EH ( photosynthesis, 0.04) ; 41} ( scleractinian coral,0.02) ; ¥ VEAEZS
Initial stage (2004—2009) Z 45 (marine ecosystem,0) ; JHEH 4L (coral ,0.06) ; 4 fb Bk 53 JE ( CO, partial pressure,0.14) ; Bk
FRE5Af FIEE (calcium carbonate saturation,0)
54T (CO,, 0.32) ;5 ¥ 7K ( seawater, 0. 12) 5 A= K (growth, 0.03 ) ; R 58 °F- 5 ( acid base
2 balance, 0.05) ; K VPG ¥ ( Atlantic ocean,0.01) ; J7 fift £1 ( calcite,0) ; PH( potential of hydrogen,
0) ; KA EALBRAYHE N (increased atmospheric CO,,0)
52 (impact,0.03) ; A A ALEK (atmospheric CO,,0.13) ;8% ( carbon,0.1) ; R4t (system, 0.
3 02) ; JG ML % ( inorganic carbon, 0. 06 ) ; #f [ U A1 % ( emiliania huxleyi, 0. 42) ; 55 fk %

( calcification rate,0)

4 520 (impact, 0.13) ; A2HEL — S LH% (anthropogenic CO,,0.1) ; 2%t (system,0.01)
5 &I (model ,0.01) ; i3 ( eycle,0)
. . I s sy
S s L A AL (climate change, 0.18) 5 #54k ( calcification, 0.27) ; BB #E ( coral reef, 0.04) ; 521
i PERLDETT T A (20102015 47) 1 (impact,0.22) ; KEEME ( Great Barrier Reef,0) ; W7 42 25 2 4t ( marine ecosystem, 0) ; A1

Mid Ste 2005—2010
idterm stage ( ) (scleractinian coral ,0) ;% ( carbon,0)

TS ALRR (CO,,0.34) ;3K (seawater,0.16) ; i J¥ (temperature, 0) ;42 4 (growth,0.01) ; kR

2 (carbonic acid,0) ; PH( potential of hydrogen, 0) ;fi#5 ( dissociation,0.01)

N ¥ ﬁ?/fﬁ%( phytoplan}dun ,0.15) 6 EEHI( phot-osymhesis s 0 15) ;E*ﬂﬁiff:( inorganic carbon,0) ;
I HL (coral ,0) 5 FC I 8 (emiliania huxleyi,0) ; CO, W BET; i (elevated CO, ,0)

4 B B8F- 47 ( acid base balance,0.01) ; 7 JH ( sea urchin,0.01)

5 jﬁ%:iﬂkﬁ})’é( atmospheric CO,,0) ,}\%ﬁkﬁi:i’ﬂﬁﬁﬁé( anthropogenic CO,,0.11)

6 TR FRES ( calcium carbonate ,0)

7 F&7 (model ,0)

8 g K7 (Southern Ocean,0)

9 H W Z R (biodiversity ,0)

10 Z B¢ (system,0)

11 i ¥ ( response ,0)
MR AL AR FE T (2016 FFE LU ) . H K (growth,0.42) ; 554k ( calcification, 0) 5 Y6 1E I ( photosynthesis, 0.37 ) ; — 48 k. f v J& Ft-
Recent stage ( after 2016) 5 (elevated CO,,0) ; W ETFIFAEY) ( phytoplankton,0.1) ; FTTHLEK (inorganic carbon,0.2)
) ALK (CO,,0.6) 5 S MW (impact, 0.1) ; M i ( response, 0) ; 4= 4 (organism, 0 ) ; B 4, T
(acid base balance,0)
3 S A5k ( climate change, 0.87) ; ¥ ¥ 42 25 & 4t ( marine ecosystem, 0) ; 10125 (fish, 0) ; i &
(temperature ,0.47) ii /. ( adaptation,0.1) ;
4 WBAHEE ( coral reef,0.29) ; JoFR ( Great Barrier Reef,0.1) ;47 HH¥] ( scleractinian coral ,0) ; BEVS
( community,0)
5 37K (seawater,0.2) ; i ( carbon acid,0) ; fi# %5 ( dissociation ,0.1)

http ; //www.ecologica.cn



6 S % 38 &

i) FHE SREE (PO )

Time Cluster ~ Keywords ( Betweenness centrality)
6 KA LA (atmospheric CO,,0) ;
7 % ( carbon ,0)
8 LR DL (mytilus edul ,0)

9 % ( carbon ,0)

10 R A #: (Southern Ocean,0)
11 F ARG (oxidative stress,0)
12 B 3% ( gene expression,0)

X AR T Y SR EA T M (3R 2) , SRS AL, 2R 1 IS 54—, bl P BE R (0.27)
IR RE AL 55 5 5 22 ) SR REE R DG A 1R, 3R 32 2 R R A 2 W VA T 1 o) W80 A 55 2= W s e R T 9 5 25 3
MARER TV PR ARV I D i A= T A S ) AR TR0 30 s D B 38 P v BB AR TV Y 3 TR A 0 1 v B2
B (0.15) fHURRE | 5280 3 fAfr S, LA ERE 4 8 17 AN, SR | A EHES (B 2b) ,F
W15k = AR PR RR AL A= W o AR I 5 20 2 [RS8 3 — Skl —in) , rh ] TP BE R OR (0.34) | 45
B T ORI (A K AR R A5 ) AT LA AN 2R E S, S X R AL AR B I R, SRR
IR I RE I I S5 1 RNSRE 3 AR ELA B & (18] 2b) , WA IX — I W) A T B PR AL IF 5 A0 1 P A 1 L 1
BERBE 4 LR 7 DB S E 1A 2 A 568kiA), R 2 T0 ik A HIm R A T i S HE 2%
TR R (B 2b) (HZEHE 8 FIZSHE 9 AT L 43 22 BT 0 $A I 9 X388 ( B R0 ) A9 1) (TR R AL
YN .

X ST TP (0 DG HER A T AT (36 2) , R 1 rp G a) A 4 19 rhut B i i (0.42) |, [l IRHA A & T 1
TRIEREY) DA VE RS AR T AR, AT LA R 1 AR AR B AL TR R A B S | TR B AT LA
KEFBR T 5250 4 BRI, SHERBEA L EEE , RA SV, 05T SCE A 3oy — A&
JEATU JERE 2 BRI AR — A, R Al BE R OR (0.6) |, 5 F IS L, X TE R AL A B BRI SR
3 SAGEAS A RO B SR 1R (0.87 ), (R B A B 2 TR VAR A R 0 R0 2 A1) SR I iR AR 3R T I Ve MR A T
Y RS RGN R B 4025 M 4 B T REVE —n] LASE , 3502 56 T B a1 1), R
F TR R A X SR A 25 A W R W RO I 9 5 2R B 5 LUJR AR 7 S 28 S ) 45 /0 (& 2¢)  HLJR 2R BE 8 SR I
(mytilus edul) — ) H BLAT DL BRI PERR AL XAHZ R SE M O BIFIE o B RUHTIN 2SR U, AR 3 1 1) 2
HERIHOR BT BB N 50 TF AR E LB LA ZERES4 S A= A 5 0% 1) T 3R B T TR A X601 1 26 W 119 5%
MBS T o 4l 0 1), R A SRR

ZE BT, AR AR RR AL S 3, 9T N 25 SR B I B AN IR 4Y, — S T PR R AL X v AR A (TR
SR A ) KR WA ) B S R GRS s R X R L B G H AL W BT PN A S RS AR AL, A
FE ARV AR A AR TR RS A 3B B PR AR 5 DX s RAF 5% 7 1) A B 5 ST 3 VA R L Ko VA 5 £ O W ) T
FEMKIA ¥ BT
2.3 RABSHER

NREAR SRk v 0922 SOk AT SRR, A 3] 182 A5 Scilik . i T (2018 4E 2 ) ik Ak TS 6
TR SCIRIEA 39 5 (3 3)  ARIEXT X LLSCHR A9 40T, KT LLAr AR 5 20

0 1R A AR A 5 S 2 TR IR AL IS LB 28000 3 iR AL X AR A R G RZ
Jo 4 R S AWt E 2800 5 Ho e, ST S RO SR, an S AR A BUIR A AT 5 ( Bopp 28 T Stocker
%,%3).
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Table 3 Hot spot literatures of ocean acidification study at present time (up to February 2018) based on the burst analysis
N SN SRARIRERE SRARTRAAEAN
R o Iﬁﬂiiﬁ ”&ﬁ‘fﬁﬁz FAL ﬁxﬁﬁn@fn
) Literature Published Burst Starting year
Category  Literature Author ’
sources year strength of burst
! Meta—a'nalysis 'revealls com.plex marir'le' biol'ogical l‘ESpOH?eS Harvey % Eeology & Evolution 2013 11.80 2014
to the interactive effects of ocean acidification and warming
Coral resilience to oce idification and global warmi . .
1 oral restience 1o OCEjan aediication anc global WATIIE v culloch % Nature Climate Change 2012 8.04 2015
through pH up-regulation
! Pfir(t.ntal environment Ilni:diatcs impacts of increased carbon Miller 4 Nature Climate Change 2013 10.09 2016
dioxide on a coral reef fish
1 Sensitivity 9f coral calcification to ocean acidification: a Chan Global Change Biology 2013 1152 2014
meta-analysis ’
| Climate 'change and ocean acidification effects on seagrasses Koch 4 Global Change Biology 2013 1951 2015
and marine macroalgae
Impacts of oc idificati ine Is .
1 npacs O ocean acclicauon on MAne OIS Kroeker 4 Global Change Biology 2013 59.69 2015
quantifying sensitivities and interaction with warming )
Impact of Ocean Acidification on Energy Metabolism of
1 Oyster, Crassostrea gigas—Changes in Metabolic Pathways  Lannig % Marine Drugs 2010 19.38 2015
and Thermal Response
1 Impacts of ocean acidification on marine shelled molluscs Gazeau ¢ Marine Biology 2013 26.63 2015
1 Sensitivities of extant animal taxa to ocean acidification Wittmann % Nature Climate Change 2013 23.00 2015
The Pacific oyster, Crassostrea gigas, shows negative .
. o e Limnology
1 correlation to naturally elevated carbon dioxide levels;  Barton 5 2012 7.90 2015
Lo e . and Oceanography
Implications for near-term ocean acidification effects
Food availability outweighs oce: sidification effects i
1 oot avarabUily oulwelghs ocear aciGiheation €H6CS M Thomsen £ Global Change Biology 2013 16.81 2014
juvenile Mytilus edulis: laboratory and field experiments
American Journal of
i Phlyéi(')log.ical im}?acts of elevated carbon dioxide and ocean Heuer 4 Physiol(')gy—Regulatoq‘, 2014 2048 2016
acidification on fish Integrative and
Comparative Physiology
Proceedings of the
! Experin%ental ocean acidification alters the allocation of Pan 4 N::::: alull*\g(taf:lem\f of 2015 1872 2016
metabolic energy . :
Sciences
Predicting the Response of Molluscs to the Impact of .
i redicting the Response of Molluscs to- the Tmpact of ) e Biology 2013 18.06 2016
Ocean Acidification ’
Impaired learning of predators and lower prey survival
1 under  elevated  CO,: a  consequence  of  Chivers 5 Global Change Biology 2014 13.21 2016
neurotransmitter interference
! Elevated le\'/el 'of carbon dioxide affe'cts‘ fnela})olism and Beniash % Mal"ine Ecology Progress 2010 1315 2014
shell formation in oysters Crassostrea virginica Series
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Fig.3 Summary of present studies for the ocean acidification
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