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Presentation Outline

= Background

= “Sustainable Management of Coastal Fish Stocks in Asia”
(TrawlBase) Project

= Data Sources and “Analysis Strategy”
= Analyses Results

= Spatial patterns (assemblage structure)
= Resource Overlaps (catch composition)
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his Presentation:

= QOverview of the fish assemblage structure
of demersal resources in South and
Southeast Asia (provide advise on possible
zoning — spatial management)

= Resource (catch composition) overlaps
pased on a case study of San Miguel Bay,
Philippines (management of trawler vs SSF)
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* Spatial pattern of species - Where do you
find what species?
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Trawl Survey database:
21,000 stations/hauls

Philippines



“Analysis Strategy”
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. Spatial Pattern Analysis

Define “Fish
Assemblages”

Relation to

environmental factors

or gradients

Relate to delineation
of fishing zones
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Avadable online at wawsclencedirect.com
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Spatial structure of demersal fish assemblages in South and Southeast
Asia and implications for lisheries management

LR, Garces™*, I, Stobutzki*, M. Alias", W. Campos*, N, Koongchai?,
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Results — Spatial Patterns

Coastal Areas | Major assemblages (by depth range -m)
(Source) J<10 [20 [30 [40 [50 |60 [70 | 80 [ 90 [ 100

Bangladesh - Bay of Bengal
(Mustala, 2003)

Indonesia - North coast of Java
{Nurhakim, 2003) 1

Malaysia - Sabah/Sarawak waters
{Alias, 2003)

Malaysia - Peninsular, West Coast
(Alias, 2003)

Malaysia - Peninsular, East Coast
(Alias, 2003)

Philippines — Maniia Bay ‘
{Campos, 2003)

Philippines - San Pedro Bay \

Philippines — Samar Sea
(Campos, 2003)

(Garces et al. 2006)
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Results — Spatial Patterns

Coastal Areas Major assemblages (by depth range - m)

(Source) <10 | 10 | 20 | 30 | 40 50 60 | 70 | 8) | 90 | 100 | =100
Brunei Darussalam 2
(Silvestre et al., 2003)

Indoneasia - Northwest Coast of
Sumatra
(Bianchi, 1998)

Indoneasia - Java Sea, including
part of southern South China Sea
(Bianchi et al., 19986)

Indonesia — Southwest Shelf
(Java)
(McManus, 198G)

Indian Ocean — coast of Bali to
mid-Sumatra
(McManus, 1996)

India — West Coast
(Srinath et al., 2003)

Pakistan Shelf
(Bianchi, 1992)

Philippines — Samar Sea
(McManus, 1986)

Philippines — Ragay Gulf
(Federizon, 1992)

Gulf of Thailand — Eastem part off
Chanthabun
(Chittima and Wannakiat, 1992)

Gulf of Thailand
(Khongchai et al., 2003}

South China Sea - northem
continental shelf
(Qui, 1988)
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Results - Philippines

e.g., SAMAR SEA
Delineated by depth:
< 40 m shallow assemblage

50 — 60 m deep assemblage

(Campos 2003)



Inner Deep

.

.

I Outer Shallow |
Inner Shallow

1M1 112122222]12 2| 12 11

13890567490 |281567 | 52344 (283176
4 Bac spp 33332122322 (322112 -1-1-|---oov 000
47 Trig 54111111344 (442234 -1--1|--———- 000
22 Nemi nem 55544445444 (54424423343 |-22--1 001
25 Pria  mac 54443355444 |442223[32-41(-1---2 o001
28 Pter spp  2223-212232 (332333|-1322{1---2- o001
50 Uab spp 33212222112 [431223]3-111|11-——— 001
2 At mon  22-1221-122 (33333432113 |-1--13 010
B Deca mac 53343222223 [242444]21-32[133-25 01100
11 Fist  spp 44443444444 (45334433333 [332-22 01100
10 Epin  sex  2223-333333 [342334[31332(|-22113 01101
23 Pent lon 54554433444 |554555[45445(333122 01101
34 Saur und 45554455555 (44433444443 (442333 01101
51 Uas  hel  2133-333222 (332222]3233-|211-12 01101
9 Elat spp --1-3323122 (13221 [33232(111113 011100
26 Pria  tay 44333444444 (344344[44444|224233 011100
35 Scol  tae  2-332224212 [-22433)33334[123122 011100
43 Sphy lan  31-43311-12(231122[12224|2121-- 011100
3 Apog spp 44443444444 [444444)44443 (443344 011101
7 Cham spp  3232-222222 (222122]23232(221221 011101
13 leio bin 65555555455 [555655) 45555 544343 011101
17 Lol spp 54443444444 (454544 54545[554555 011101
18 Natn  sp 21121111122 (21112211131 (111222 011101
19 Nemi bat  -133-222212 [-33333]23222(3231-2 011101
21 Nemi jap 43333333433 (333223[43432(433444 011101
24 Plat  spp 33121222212 |4-1121[12222(231332 011101
27 Pset ey 322-22-1222 (31332 [--222{33212- 011101
29 Rast bra 24334353344 (34444445444 (335334 011101
30 Rast kan 33423432545 [2-1343]42453 443343 011101
32 Sard  sam  2231-232222 [122333]23212(233343 011101
33 Saur tum 45544445444 (444444) 44444444444 011101
30 Sepi  spp 44442444444 [444434)44453 444344 011101
40 Sei nig  4234-323222(332312[13332(222311 011101
41 Spho lun 44442444444 (443333[43443 (343444 011101
45 Stol ind 32233434334 (42334444442 (433344 011101
46 Tric  hau 34332333332 (41522554353 (432443 011101
48 Upen sul  444-2444444 (54445434444 (444443 011101
5 Cara mal  2122-312-21 (33233223323 (121232 01111
31 Rept 3 3211-1-2333 31323 |33113[132133 0111
36 Scom com ---2-313132 [-13442]33333 /343433 1000
37 Sela mat  -4---432222 [-22432]33344(333132 1000
38 Sela lep  -2-3-321333 [133433]34434 444433 1000
49 Upen sun  11-2-322232 (343323[33233{233333 1000
20 Nemi hex 11332122111 (23-333[33323(333333 1001
42 sphy el 32-1----312(333-44|2-222{323333 1001
44 Sphy obt  21--211221- |412223|23-34|223322 1001
1 Alep dje  ----- 23-112 |1-3332| 32452234432 101
15 Leio  leuw  431--2112-- [3-1332]|43434|432423 101
6 Cara arm  11---222211 [-12221]22332|333332 11
12 Ger  kap  -1--=1111-1 |-1-—--]32342|233434 11
14 Leio  equ  —-—-———- 11-2|2222-2| 44454 | 444544 11
16 Leio  spl  ——————v - |-1-—--| 43553 | 354545 11

00000000000 (00000011111 111111

00000000000 (11111100000 [ 111111

00111111111 [001111] 00111 | 000001

000111111 00011
000111

Fig. 9. Two-way table output for annual spatial analysis of Samar Sea data.
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e.g., SAMAR SEA
Delineated by depth:
< 40 m shallow assemblage

50 — 60 m deep assemblage

(Campos 2003)



people - science - environment - partners %‘
L]

WorldFish

C ENTER

Results - Thailand

\ |

e.g., Gulf of Thailand

* Delineated mainly by depth
iIn Southern GOT:

< 30 m shallow assemblage
30 - 50 m deep assemblage

* Inner Gulf maybe by salinity
or habitat type?

(Khongchai et al. 2003)
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.'{;' Assemblage
- 3 3 1

y :
3
! .g:l\; P

| | | | | |
106 108 110 112 114 116 118
Longitude, "E

Delineated by mainly by depth & salinity (?)

<40 m shallow assemblage (1, 3)
40 - 90 m intermediate assemblage (2, 4)
>90m deep assemblage (5)

|
120

(Alias 2003)
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Fisheries management zones do not take

Into account fish assemblages.
Management zones

Latitude, "E

N

SEMENANJUNG
MALAYSIA




Existing Fishing Zones .....
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Countries Fishing Zone | Fishing Zone Il Fishing Zone lll Fishing Zone IV
Reference Point: Distance from shoreline
BRUNEI 3nm 3nm to 20nm 20nm to 45nm 45nm to EEZ limit
DARUSSALAM (Small-scale/ (Small-scale/ (Small-scale/ (Small-scale/ Artisanal
Artisanal fisheries) Artisanal fisheries Artisanal fisheries fisheries /Industrial
/Industrial fisheries) | /Industrial fisheries) fisheries)
INDONESIA 3nm 7nm 12nm >12nm
(Small-scale (Small-scale (Industrial fisheries) (Industrial fisheries)
fisheries) fisheries)
MALAYSIA 5nm 5nm to 12nm 12nm to 30nm 30nm to EEZ
(Traditional (Commercial (Commercial (Commercial
Fisheries) Fisheries) Fisheries) Fisheries)
PHILIPPINES 15km (~8nm) 15km (~8nm) to
(Municipal fisheries) EEZ limit
(Commercial
fisheries)
THAILAND 12nm 12nm to EEZ limit
(Small-scale (Large-scale
fisheries) fisheries)
VIET NAM 0 to 30m depth in 30 to 50m depth to
Northern and the EEZ limit
Southern areas, to (Large-scale
50m depth in fisheries)
Central area
(Small-scale

fisheries)
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Conclusion

Spatial Patterns:

= Delineation of fish assemblages are mainly
Influenced by DEPTH, but salinity and substrate
(habitat) type maybe also be important

= |n most countries fish assemblage structure are
not consistent with “fishing zones” or
“management zones”
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. Resource Overlaps

Iuvited Paper

An evaluation of resource overlaps among fishing gears in the coastal fisheries
using multivariate techniques

Ten R. Gagces il "‘Gerommo T. Stlvestre

The Wovid Fish Courer « Phulfpgpune Cownnvy Gffice, SEMEC « SEARCA, Collope, Lapuws 4041 Fivilippives
'Totrw Teck EM Inc., 130k flowr: OMM-CITRA Bidg, Som Migwel Avenwe, Ortigs Comber, Posig Ciry 1605,
Philipgrines. *E-mnil- L GARCESW CGIAR ORG
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station. Marine capiuey fsheres @ the Philippmes are comentionally sub-@vided mio scpal (unll
scale) i commerinl [rpe-wale) tooed oo vessel pooss sormagre (GT) md wtsmady delneaed spostally
08 the Lorids on e wheee fidtiag operanoas ae nadsvien Fibenss muaagrinent seneutos e meally
focuied oo B #fToer costrol by Adileg g syrpe o6 speoife Gilevies (00 specieny Catch sl foe dan luve
bers collected 1 mest of B wock msesssens madies, however (here e been Bumed assessmeum (n
differrmsd Glesty poesior o varums spacs oo aaibicle da The sgpurt seer s actions and then
uflserce 08 e beek eaplellanoo leveds of (he aojor fadery sesowces e deets seised qualiceived. Tie
opproach betey Suuraied Con Relp sozpenent danfy effon redection oc allecation measues wd Wil
wiocht tivine reary shondd be reprdared  Cleaificaton (TWINSPAN) and evdination (DCA) rectmigoes
Comtryarely whed i conmtiareny wewdtrae sesbyiis were wtiliond 10 Sxanndne the conch cosponition of 17 Somsisaty
frsteny pears reoahored dartig P2 aad 1998 ind (Iesoae e exem of congeming anoay & fdiog peoes
0 seames of dhers tarper species. The resrins tedicare sepueason of 1we peur mrogps Lr.. RearshoesAoastl ol
offshooe. The fiding reans errgoyed i3 1he pemioonivased steo akicme dish desyor of pear cigetinon
dse 10 wredlariry in meset species The carch caspoiion of dae fhileg 2ear procg |h oo peeseursd. Faully
(s shadly provides an excangle dow dese fldiee pears (Lo, wawd flier ies and sllleey) explol Affeeea dee
groap of cvocker (Oniher sndvry wioch (3 ose of e dommam o @ e By

Keywarids: Cooitnl fudevies munyresiient, fishosg s imertion, saltivariate awalsis, Philippases

Istroduction i iti-gzear, nltispecies comples, Ovefishing hos
been wdentified a4 a serious problem an the
sustainatality of e vescurces @ the By and i
demersal fish biomass declined to obost 18.5% of
it level o the loge 1930°% (Cloco o1 of,, 194
The dechmes i fish toomsss patculady of densersal
socks ave pressmmbly due to excessive fishing effost
aowell s Babinwemsommental degradittion. The
vesules of e stock assessments in the Bay estiused
n mean expkutation mie foo the 15 most abundant
ecies i ihe Bay ot 0,65 {Cissco ind Silvesirz, 1995)
This valee 1 above the optunal level prescribed by

Recently, 1t 1s rocogmzed Hur peost of the cosstl/
neasshore fisheries in somtheast Axin are ovesfished
(Selvestrw w1 ), 2003. Stoburzki « ol 2000)
Production from cosstal capeare fishenes las sk
been declinmg n soue fistang areas. Silvestre o1 )
| XK03) have e=timnted that overfishing 1o sooth ol
soureist Asin Bas deplesed coastal fish stecks iy
5 %0 30 per cemt of chew onexploited levels. The
overexploited stockes are constal demersals and small
pelagas in Java Sen, Tndoaesio amd Phalippeses: and
demenals, ssnall pelagics 2ol peowas in the Guif of

Thailand (Srobatzki ef @/ 2006) cnarent theory mut sugyrests very beavy fishing pressire
~ froan ¢he i of fishisg welbosks wed in the Bay
Mo of @e fishenes in nopical coastal fistung Moy Asion connfries wse “fisdung 200es” 45 0

grounds snch ax i San Migoet Bay. Philippines opecate  spatial masagement tool to restnct fishing 1o

Bowrned of the Mt B! duser st of Tedke (018
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Study Site: (San Miguel Bay)
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Objectives of the Study: %
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e To assess extent of gear competition or
Interaction in terms of species overlaps as
exhibited in the catch composition of the
various gears

e To examine the effectiveness of gear
restrictions currently being implemented to
mitigate the overexploitation problems in the
coastal fisheries of San Miguel Bay,
Philippines.
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e Species composition (numbers & kinds of
species) — Fish catch monitoring (REA
1992-93)

e Species abundance by gear (densities,
frequencies, biomass, percentage)

e Ofthe 51 fishing methods identified in the
Bay, catch composition data for only 16
gear types with a total of 59 species/taxa
were included in the analysis (REA 1992-
93)
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e TWINSPAN —Two-Way Indicator Species
Analysis (Hill 1979), divisive clustering
method that classifies sites/gear and
species

e DCA - Detrended Correspondence Analysis,
an ordination method based on the
abundance values of the species
(CANOCO, Ter Braak 1990)

e MDS — multi dimensional scaling (Primer
software, Clake 2006)
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Results: DCA/TWINSPAN e
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A B
5 - Gillnet
(‘pamating’)
A Ae 12 - Lonngline
13 - Ringnet
4 — Gillnet (lait) 6 — Gillnet (drift)
14 — Pull net 8 — Gillnet (bottom-
set)

1 — Medium trawl

2 _ Small traw 9 — Gillnet (panke)

10 — Gillnet (timbog)
7 — Gillnet (crab)

11 — Gillnet (hila-hila)

3 — Mini trawl
15 — Filter nets

16 — Fish corral



Results: MDS

Calch by Gear (in percent)
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Group A Group B
Species/Groups % Species/Groups %

Penaeid shrimp 12.38|Caranx ignobilis 35.27
Mugil sp. 11.65|Carcharinus melanopterus 16.60
Portunus pelagicus 11.36|Lates calcalifer 13.70
Otolithes ruber 9.91/Arius sp 8.83
Stolephorus indicus 8.85|Muraenesox cinerius 4.93
Sergestid shrimp 7.79|Drepane punctata 4.40
Trichiurus haumela 4.21|Caranx spp 3.53
Leiognathus splendens 3.44|Dasyatis kuhlii 3.37
Trash fish 3.10[Rays 2.43
Dendrophysa russelli 2.98|Rhynchobatus djiddensis 1.43
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Results: Species Composition

Group Al Group A2 C ENT|ER
Species/Groups % Species/Groups %
Stolephorus indicus 16.43[Mugil sp 23.25
Sergestid shrimp 14.47|Portunus pelagicus 22.26
Penaeid shrimp 13.51|Otolithes ruber 14.28
Leiognathus splendens 6.30[Penaeid shrimp 11.07
Otolithes ruber 6.17|Trichiurus haumela 6.19
Trash fish 5.76|Dendrophysa russelli 4.77
Stolephorus commersonii 5.45[Thryssa setirostris 3.51
Trichiurus haumela 2.51|Arius sp 2.16
Portunus pelagicus 2.03|[Rhynchobatus djiddensis 2.07
Tripodichthys blochi 1.89|Sardinella perforata 2.01
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Size Composition by Gear —
San Miguel Bay (siveskéer i Rimh)
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* There is a high degree of gear competition due
to similarity of catch composition and target
species particularly the small-scale (municipal)
fisheries sector

* Need to design management interventions to
partition different fisheries or gears based on
spatial patterns of fish assemblages.

 To refine gear-based management and develop
approaches towards fleet configuration rather
than single gear regulation (e.g., trawl ban)



