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ecosystem approach to fisheries management, trophic indicators have been widely adopted to measure the impact of fishing
on an exploited ecosystem. Based on the catch data provided by Food and Agriculture Organization of the United Nations,
integrating with trophic level of related fish species collected from Fishbase and trophic level of invertebrate provided by Sea
Around Us Project database, in order to estimate the state of fishery resources of Pacific Islands, this paper analyzed the
fluctuation on mean trophic level (MTL) of Australia, New Zealand, Kiribati and Fiji from 1950 to 2010. Results showed
that although a marked decreasing trend in MTL of Australia at a rate of approximately 0.09 trophic levels per decade during
1950—1984 , marine fishery resources in Australia were in relatively good condition. When we compute MTL based on time-

3.25

series of data that exclude trophic levels lower than 3.25 (7~ MTL) so that to eliminate herbivores, detrivores and

3.25

planktivores whose biomass tends to vary widely in response to environmental factors. "“MTL of Australia showed rising
trend from 1950 to 2010, suggesting that the decline of MTL was in fact due to the sequential addition of newly exploited
species of low trophic level to the multi-species. Fishery resources in New Zealand suffered from a certain degree of
overfishing. Although MTL of New Zealand increased substantially since the middle 1970s and fluctuated at high levels
during the period 1990—2010, showing no clear decreasing trend. When species whose trophic level is lower than 3.25 were

3.25

excluded, ""MTL of New Zealand first went through a rapid increasing process during the period 1977—1980 and a
relatively slow rising process during the period 1981—1998, then **MTL of New Zealand had fallen steadily during the
period 1999—2005, and tending towards stability from 2006 to 2010. According to the trophic indicators of Kiribati and
Fiji, marine fishery resources in Kiribati and Fiji had not been overfished. But when broadly split this two region’s fishery
resources into two main categories: offshore and coastal. With the continued rise of catch, MTL of offshore fisheries in
Kiribati and Fiji did not show a significant decreasing trend, indicating that offshore resources in Kiribati and Fiji were in a
state of accelerated development. However, MTL of coastal fisheries in both countries showed a decreasing trend in recent
years, coastal resources in Kiribati and Fiji were in a state of overfishing. In order to promote sustainable development of

fishery resources, each country should strengthen resource monitoring and stock assessment so that to better assess the

dynamic change of resources under fishing activities.
Key Words: pacific islands; sustainable utilization; mean trophic level; fishery statistics
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1 The catch distribution of marine capture (a), percentages of catch for different trophic groups (b), mean trophic level and mean
trophic level of catch with high trophic level ( TL>3.25) (¢), FIB index (d) from New zealand during the period 1950—2010
Fig. 1 The catch distribution of marine capture (a) , percentages of catch for different trophic groups (b), mean trophic level and mean
trophic level of catch with high trophic level ( TL>3.25) (¢), FIB index (d) from Australia during the period 1950—2010
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Fig. 2 The catch distribution of marine capture (a) , percentages of catch for different trophic groups (b), mean trophic level and mean

trophic level of catch with high trophic level ( TL>3.25) (¢), FIB index (d) from New zealand during the period 1950—2010
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Fig. 3 The catch distribution of marine capture (a) , percentages of catch for different trophic groups (b), mean trophic level and mean
trophic level of catch with high trophic level ( TL>3.25) (¢), FIB index (d) , catch of coastal and offshore fisheries(e) , mean trophic level
of coastal and offshore fisheries (f), from Kiribati during the period 1950—2010
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Fig. 4 The catch distribution of marine capture (a) , percentages of catch for different trophic groups (b) , mean trophic level and mean
trophic level of catch with high trophic level ( TL>3.25) (¢), FIB index (d), catch of coastal and offshore fisheries(e) , mean trophic level
of coastal and offshore fisheries (f), from Fiji during the period 1950—2010

ARYEREREE  IROKH S 7 eIl 5 B 3l o B R R A A s, el A= 7 p B S SR 0 B L [, L
WOl PRAE SRR A i VAR R G VRIS SRS B RS A N B Bh A OB Er e R A
A H PR332 AR A

VG LA b R ST IR A AT AR LA (1TQ ) il B B R H TR B R 4 R
BB 1%, WHERY)TF2E SRR 2R A0 O, FRATT AT LAV 28 M 21 B VY =2 3 g ol AR 05 17 &
ASJE NEETT % 3o BE T 5 RN A BRIU S B B, 1950—1976 4F, £EHE = 1 A 2618 LT MTL £ 5E I sh7E 3.17
BREIEE , SR AN A2 51977 43T PY 24 5 A 57 200 1 HL R TR 2057 IX, U R R R4 e T el Al g 35k, AR
22 J57 S 7 L Y A A 6 S TR e 9 U 9 A LA R L SRR G 17 7 =2 A D ¥l 9 & g, MTL 7E 1977—
1989 AFE M L7t , BERAT 2N # I & 51990—2010 4F S48 MTL A& H 3L B A9 R F a4 (H* MTL #£ 1999—
2005 4F/INIE T B, IEAE 2006—2010 AFZERFRRE , DB P8 2= il SE IR 8 3 1 — o R nY i BE T A, HOH B
ARG AR LA RS R —E R WK, BRI T IR BRRY B, FIB 38 8000 28 A% i btk — 298 0E 7 8 vl
22D Y & SRR FIB 484080t 1950—1976 ARS8 i 3 1t 78 1977—1989 4EFifiE MTL Fl/™ & (1)
HE KR LT AL R RS 5K 5 1990—1998 4, £ bifi = 5t i b T+ F1F- 25078 3R G0 /N 8 31, FIB $5 50/
WL T, BRI 7 i AR B TN AR TR AN TS 2B TR BRI, (H el B IR RV 454 B &k AR AR 4R 5 1999—2010
AF FIB $8 500 77 L 10 T B S50 TR T A 1 35 TV AR 28 R 0 1 A 45 F 8 3 AP R R i 21— 20
W o B PG =2 (Rl B B TR 1996 AEMAR i il 2 ) T S ), il i ) S A B R S AR It 1 A A
0 OXTECAI A S BCBEAS S A T R . B ATHT Y 22 FCAUE B R S LTS 100 Rl SRS A A

http ; //www.ecologica.cn



8 S % 36 &

FEFRWT,TE 2010 45, Hoh 14 R A A b Fad BERBRIRAS Y o T AR UE S UR 4 T RE LR T &, B v 22 0
XS B AR B T R A AT 35 TAC RS R 3 X A5 A5 B e , DA AR B 2 H AR /K,

REPOHRIA R RIRERZ —  HAE 1979 A AL ol A e B Py i il 5 i 22 ¢
MR EZRNFEEATRIE, WG E SRR IEOORE |, 5 5L U el BS540 T s I &
ARZS R I Bl PEBE ™ e 1 3h b TF, MTL 1 FIB 485033k 3h b TF. B2 250 ol 43 Sy s ol
FIT R elb IS B  BFE R 3, AHEL A T 0 & R 7= a6 3 A ok KR LT, {2 FAO 52 &3, g
K- B I8 O A0 A7 AR S EAR B (0 T REE (6.29%) 77, 75 IR Xof 85 668 G e £ R VR A 5 47 5 T I R A i
MTL ZEEAE R BN [ W AR S R G h A A P IR E M a8 M4,

ST PG RO 5 [ R B SR AT R R I R, 1970 AR A E AR ST, IO SEB IR AL 5
M T A AN & 25 MTL [ 1970 4ETF 46 KR sh Lot w5 i 280t 1970—1979 Frfae
EF T 1980—2010 AEFEALERFRR S, AR SR B H 08 O KBS Sy S L RN O
BF, A1 AL T s I RS BEUE AR B IH S ) 3k B A B IR A TR R ¥l 280 1970—1994 41 %) it
KRR RGAE 1995—2010 A H B BB AE G MTL 2 T BAR/KF- 30, FAO X o7 K17
22 A 8y FE L G R A T R A e IR G AT I I R eIl R DR R B T A i R A

WS FNIR R AR S RS KA AR B H T TN A5 32 X M A S8, WA S R E IR )
ARAL ML /R B RS AR R B BN A S RYORE RIS OIS BB R ES R
GLEE R AT REAYIERE ) ) R E SRR bR BB R UL, H. B AT P M R HE ST AR X B R bR T 3 A 45 2R
B S 2 IR RAEL , (HLSE TR AT T 5 28 00 2 A8 A A8 Al R 34 T AN 2 R L, 9 LA B2 38 2 WL 4803 3 MTL 119
AR AL A S B A B R GUIRAS AR

AR -24 75 TR RN 3 A D L (R SR B AR 25 R GE R sh AR AL , HAUE A9 8 sh NN BB 1S S Wit 1
HEBRGERZFME B A T R Y W S s ARt R R A] DA 2 0 i SR >k
Mr, BB ELHON T |, REAS S BURR E Ve 5 A R Al v Sel e W U T RR SRR G L 72 R R R B R S
AN EZRE, 5E TR Y T-358 3 B L AR A S AR A O, AR F 52, BRI A
Ab PG 2 B I R AR B RO SR B T e B R AR R MR AR OR L L i A AR B
W FEWCAR AT, E T [ B3 e vl S IR A E e BEA 85 003 4, Sy 1A fel el i T R i Ji | BURFARS Itk
XPGER A WEIN , DL R 3455 06 s E N A (0 2SRV S5 A0 10 S BRAB SR 0, s x5 8 A R4 5 450 2

£ 3L Hf ( References)

[ 1] GarciaSM, Grainger R J R. Gloom and doom? The future of marine capture fisheries. Philosophical Transactions of the Royal Society B: Biological
Sciences, 2005, 360(1453) ;. 21-46.

[ 2] Fisheries FAO Aquaculture Department. The state of world fisheries and aquaculture, Rome: FAO, 2012; 3-87.

[ 3] Branch T A, Jensen O P, Ricard D, Ye Y, Hilborn R. Contrasting global trends in marine fishery status obtained from catches and from stock
assessments. Conservation Biology, 2011, 25(4) . 777-786.

[ 4] Hutchings ] A, Minto C, Ricard D, Baum J K, Jensen O P. Trends in the abundance of marine fishes. Canadian Journal of Fisheries and Aquatic
Sciences, 2010, 67(8) : 1205-1210.

[ 5] Pikitch E K, Santora C, Babcock E A, Bakun A, Bonfil R, Conover D O, Dayton P, Doukakis P, Fluharty D, Heneman B, Houde E D, Link J,
Livingston P A, Mangel M, McAllister M K, Pope J, Sainsbury K J. Ecosystem-based fishery management. Science, 2004, 305(5682) ; 346-347.

[ 6] Pauly D, Christensen V, Dalsgaard J, Froese R, Torres F. Fishing down marine food webs. Science,1998, 279(5352) : 860-863.

[ 7] Foley C M R. Management implications of fishing up, down, or through the marine food web. Marine Policy, 2013, 37, 176-182.

[ 8] CaddyJF, Csirke J, Garcia S M, Grainger R J R. How pervasive is" fishing down marine food webs" 7. Science, 1998, 282(5393) . 1383-1383.

[ 9] Pauly D, Watson R. Background and interpretation of the ‘ Marine Trophic Index” as a measure of biodiversity. Philosophical Transactions of the
Royal Society B: Biological Sciences, 2005, 360(1454) ; 415-423.

[10] Pauly D, Christensen V, Guénette S, Pitcher T J, Sumaila U R, Walters C J, Watson R, Zeller D. Towards sustainability in world fisheries.
Nature, 2002, 418(6898) : 689-695.

http ; //www.ecologica.cn



8 1

THL AR BT ARG KT B [l BRI A A T BUAR PP 9

[11]
[12]

[13]

[14]

[15]
[16]

17]
18]
19]
207
21]

— — o o

[22]

[23]
[24]

Vivekanandan E, Srinath M, Kuriakose S. Fishing the marine food web along the Indian coast. Fisheries research, 2005, 72(2) . 241-252.
Jaureguizar A J, Milessi A C. Assessing the sources of the fishing down marine food web process in the Argentinean-Uruguayan Common Fishing
Zone. Scientia Marina, 2008, 72( 1) : 25-36.

Caddy J F, Garibaldi L. Apparent changes in the trophic composition of world marine harvests: the perspective from the FAO capture database.
Ocean & Coastal Management, 2000, 43(8) : 615-655.

Pauly D, Christensen V, Walters C. Ecopath,Ecosim,and Ecospace as tools for evaluating ecosystem impact of fisheries. ICES Journal of Marine
Science, 2000, 57(3) : 697-706.

Pauly D, Christensen V. Primary production required to sustain global fisheries. Nature, 1995, 374(6519) . 255-257.

Cury P M, Shannon L J, Roux J P, Daskalov G M, Jarre A, Moloney C L, Pauly D. Trophodynamic indicators for an ecosystem approach to
fisheries. ICES Journal of Marine Science, 2005, 3(62) : 430-442.

Gillett R. Marine fishery resources of the Pacific Islands. Rome: FAO, 2010:1-58.

Scheffer M, Carpenter S, Young B. Cascading effects of overfishing marine systems. Trends in Ecology & Evolution, 2005, 20(11) : 579-581.
Food and agriculture Organization of the United nations. The State of the World Fisheries and Aquaculture 2010.Rome: FAO, 2010.13-21.
Marine Resources Service ( United Nations). Review of the State of World Marine Fishery Resources. Rome: FAO, 2011 3-290.

Lock K, Leslie S. New Zealand s quota management system: a history of the first 20 years. New Zealand: Motu Economic and Public Policy
Research, 2007:1-73

Reid K, Croxall J P. Environmental response of upper trophic-level predators reveals a system change in an Antarctic marine ecosystem. Proceedings
of the Royal Society of London. Series B: Biological Sciences, 2001, 268(1465) . 377-384.

Lindeman R L. The trophic-dynamic aspect of ecology. Ecology, 1942, 23(4) . 399-417.

Pennino M G, Bellido J] M, Conesa D, Lopez-Quilez A. Trophic indicators to measure the impact of fishing on an exploited ecosystem. Animal

Biodiversity and Conservation, 2011, 1(34) .123-131.

http ; //www.ecologica.cn



