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Presentation

 Cooperative Project

* Project Basics
— Generalized model
— Specific models
— Status

* Where do we go from here?



Ecopath with Ecosim

 Ecopath e Ecosim
— Static, mass-balanced — a complex simulation
snapshot of ecosystem model for evaluating the
resources and their impacts of different
interactions fishing regimes
— Trophically linked biomass
pools
Fishery Catches ’ ECOSpCICG
+  Predation Mortality - Non-homogeneous
+ Biomass Accumulation spatial behavior
+ Net Migration * Preferred habitats
+ Other Mortality * Habitat driven migration
Production « Marine reserves/zones




Ecopath Inputs

E2 parameter estimates

|

Group name Trophic | Habitat hEa:E?aatSasnlag ElicumaJﬁ Prod.f biom. | Cons.J hiom. Ecqtr_-:uphic: F‘r-:uduc:ti-:u!'n )
lewel ares thms) rtkmy) [fyvear] [ivear] efficiency consumption

1 JF1 SHARKSREAYS .84 1.000 1.000 1.000 0240 4 900 0.os2 0.049
2 |F2 SCOMBRMACKS S.86 1.000 4.400 4.400 0450 &.900 0952 0.054
3 |F3 SCHOOLFISHLG 3.7 1.000 20.000 20.000 0.530 12.700 0.909 0.055
4 |F4 REEFFCARNMBG 341 1.000 75.000 75.000 0.5640 7300 0.9y0 0.035
5 |F5 SCHOOLFISHSM J.800 1000 30.000 30000 1.800 20,050 094z 0.090
£ |FE REEFFCARNSM 292 1.000 10.000 10.000 1.600 12.500 0.9535 0125
7 |F¥ BIGGROUPERS 410 1.000 4.000 4.000 0.370 2.300 na1y 0161
& |FS REEFFHERB=M 2.0 1.000 10.000 10.000 1.520 37.450 0.999 0.049
g9 |F3 REEFFHERBLZ 2.0 1.000 100.000 100000 1.050 22.800 1.000 0.045
10 |B1 SEA BIRDS 461 1.000 0015 0015 S.400 a0.000 01635 0.065
11 |R1 SEA TURTLES 29  1.000 0.070 0.070 0.200 3500 0.374 0.0sy
12 |1 CEPHALOPODS 385 1.000 g.000 &.000 3.100 11.700 0.863 0.265
13 |12 ECHIMNODERMS 2400 1.000 E00.000 E00.000 1.200 4.000 0522 0.300
14 |13 CEUSTACES 25935  1.000 120,000 120,000 1.600 10.000 0.595 0160
15 |14 WORMMOLLUSC 235 1.000 430,000 430,000 2.500 F.000 0.935 0.357
16 |15 SESS . AMIMALS 206  1.000 1000.000 1000000 0.500 9.000 0.947 0.039
17 |16 ZOOPLAMKTOR 2800 1.000 30.000 30000 45000 165.000 0396 0273
18 |IF DECOMMICREOF 200 1.000 G0.000 G0.000 100,000 21:5.000 0.7935 0465
19 |Phytoplankton 1.00  1.000 25.000 25.000 F0.000 - 0.y7s -

20 |Berthic prod. 1.00  1.000 1375.000 1375.000 13.250 - 0.295 -

21 |Detritus 100  1.000 2000000 2000000 - - 0994 -

Bazic estimates | F.ep indices ]

M-:urtalitiesl Ennsumptinn] Heapiratinn] Miche werlap] Electivit_u] Search ratea] FiShE.'r_l.JJ_]




Model Trophic Groups (after Opitz)

LGE SHARKS/RAYS C
SHARKS/SCOMBRID
LGE JACKS C

INT JACKS C

SMALL JACKS C

INT REEFFISH C 1
LGE-INT SCHOOLFISH P
INT REEFFISH C 2
HEMIRAMPHIDAE H
KYPHOSIDAE H

INT REEFFISH H

LGE REEFFISH C

INT REEFFISH C 3

SM REEFFISH C 1

SM SCHOOLFISH PEL
ENGRAULIDAE H

SM REEFFISH C 2

LGE GROUPERS C
INT REEFFISH C 4
SM REEFFISH O 1
SM REEFFISH O 2
SM REEFFISH O 3
LGE SCARIDAE H
INT SCARIDAE H
SM SCARIDAE H
BLENNIIDAE H
SM GOBIIDAE C
SEABIRDS
SQUIDS
SEATURTLES
OCTOPUS
LOBSTERS
CRABS

SHRMP/HCRB/STOM

SM BENTHARTHROP O
ASTEROIDS
ECHINOIDS
GASTROPODS
CHITONS/SCAPHOP
POLY/PRIA/OPHIU
HOL/SIP/ECH/HEM
BIVALVES
ASCI/BARN/BRYOZ
SPONGES
CORALS/ANEMONES
ZOOPLANKTON
DECOMP/MICROFAU
Phytoplankton
Benthic prod.
Detritus



38. Gastropods

32. Lobsters

31. Octopus

24.Int. Scarids
23.Lg. Scarids
18.Lg Groupers
16. Engraulid

15. Sm. Schoolfish (pelag)
13. Int. Reeffish (C3)
12. Lg Reeffish

11. Int. Reef fish (H)
10. Kyphosidae

9. Hemiramp

8. Int. Reeffish (C)
7.Lg-Int Sch. Fish
6. Int. Reeffish
5.Sm. Jacks

4. Int. Jacks

3.Lg Jacks

2. Sharks/Scombr
1.Lg Sharks/Rays

Landings by Trophic Group (2001)

Nassau grouper, Barracuda, Dog snapper

Bonnethead, mackerel

Snappers and grunts

Yellowtail snapper
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Trammel Net
Scuba Diving
Skin Diving
Rod and Line
Cast Net
Long Line
Troll Line
Bottom Line
Gill Nets
Lobster Traps
Fish Traps

Beach Seine

Fishery Landings 2001
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Ecosim Simulation

Burinfo ] Group info] Stage ] Flaw control] Mediation ] Farcing functions] Apply FF - Run Ecogim ] Equilibriurm I

|E0mbined gearj| J HNudge | F value | F=0 | Reset F's| Walues | | Hide| Flot | Tracer |

[ Saveendstate [ [ Overlayl™ Save | Ecopath [ W Linear [ Fleet/effort dynamics
Biomass/oniginal biomass

SEABIRDS
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Results
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Press F1 for help (open a model first] B/27/200  1:10 PR




Save SEABIRDS

012 Biomass 103 Consumption/biomass 22 Predation maortality

01 926 1.98

01 823 176

0.og 72 1.54

0.07 E1.7 1.32]

0.08] B1.4 11

0.05) 411 0.28)

0.04 0.9 0.ER

0.0 206 0.44

0.m 10.3 0.2z

' ‘4 7 10 13 16 19 ! 4 7 10 13 16 RE] ' ‘4 H 10 13 16 19

694 Mortality: tatal, pred.(red). fish. [blue) 5 Feeding time 429 Frey (%)

£.25 1.8 3BE

5.55) 1.6 343

—_—

486 1.4 a0

417 1.2) 287

3.47. 1 21.4

2.78) 0.8 171

208 0.6 129

1 .33\ 0.4 857

089 Lz i %5

—
' ‘4 7 o 13 16 19 ' ‘4 7 w3 16 19 T ‘4 7 10 13 16 19
a0 "field ) Wwight Predators ranked: Prey ranked:
) ) LGSHARKS RAYSC
oo 0o LGIMSCHOOLFISHP
. . EMGRAULIDAEH

IMJACKSC

0.0 0.0

(i} 0o IMREEFFISHC2
IMREEFFISHC2

0o 0. SMJACKSC
SMREEFFISHCT

ol ol IMREEFFISHH
SMREEFFISHCZ2

oo oo IMREEFFISHC4

0.04 0.0 SMREEFFISHO1

0.04 0.4
SHARKSASCOMERID

0.04 0.04

' ‘4 7 10 13 16 19 ' ‘4 7 10 13 16 19




&' Fecosim results, Virgin Island 50-as developed, icrs

Save | G ~ SHARKSISCOMBRID
ne2 Biomass s Conzumption/biomass 0z Predation mortality
0.56 10.6 018
05 a4 016
—_—
0.43 8.24 014
0.37 70K 0.12]
0 5.88) 01
0.25) 471 0.0g)
0149 353 0.0
012 235 0.04
0.0 118 0.0z
! 4 7 altl 13 16 19 ! 4 7 altl 13 16 19 ! 4 7 10 13 16 19
el artality: total, pred.[red). fish.[blue] 5 Feeding time g Prey (%]
055 18 204
0.49] 18 181
0.43 1.4 15.8
0.37 1.2 136
0.3 1 1.3
0.24) 0.8 9.05
018 0.6 E.7
012 04 453 —————— S
0.08, 0z 226 —_— —
! 4 7 10 13 16 19 ! 4 7 10 13 16 19 ! 4 7 10 13 16 19
007 *ield o0 ‘wigight Predators ranked: Prey ranked:
. . SHARESASCOMERID LGIMSCHOOLFISHP
Ly 2y LGSHARKS /RAYST
SEABIRDS IMREEFFISHC3
0.08] 00 SHRMPAHCRE/STOM
OCTOPUSES
0.os 0o SMJACKSC
EMGRAULIDAEH
0.04 kil IMREEFFISHCZ
LGSCARIDAEH
IMJACKSC
i oo IMREEFFISHH
CRAES
0oy 0 SHARKS/SCOMERID
SMREEFFISHCT
0.02 0.0 SMREEFFISHC2
K¥PHOSIDAEH
oo 0.y SMREEFFISHO1
0.0 0.4
' 4 7 0 13 16 19 ' 4 7 10 13 16 19




Optimum Fishing Pattern

Nonlinear search procedure for optimum fishing pattern over time

izcount rate : | g04 Initialize using: Search uzing Fishing rate parameter block codes [black=omit from search)

d Gen. disc. rate: q (¢ Ecopath base F's i Fletch I:I - Set SEtt\l
i 1 EVENY | max N'd Ablock:
LClase Mo of runs: |_1 o~ E::jr:r:s,s " DFPmin gear | blocks ears/Diock: 20

Search

Closed loop Maw #eval: [ 200 Use row.-;ci::;:l?u:uyn::r clicks, or hold mouse down and mave ta sketch blocks
[management [~ Batch un
performance] [ Maximize portfolio lag utility . 1 2 3 4 5 g 7 8 3 0 1 2 3 i 5 g 7 g 3 o
[T Use Space [~ Prevent cost > eamings B.each Sene
Iteration results Fish Traps
" Objectives (" Effot & Table TS
Gill Met
“alue component [ Rel weight Bottom Line
Met economic value ] Trall Line
Social value [emplayment] 0.00000 Lang Line
M andated rebuilding 0.00000 Cast Met
Ecosystem structure 1 Fod and Line
Skin Diving
Fleat/gear | Jobs/catch value & | 15 cuba Diving
Beach Seine 1 Trammel Met
Fizh Traps T
Lobster Traps 1¥| [#Calls | Total [ Econ [Social[Manda] Ecal [ 1 [ 2 [ 3 [ 4 [ 8 [ 6 [ 7 [ & [ a [ 10 11
« | [ o 1 1 1 1
13 0.9353771.009451.009460.000000.933771.010051.010051.010051.010051.010051.01005 101005 1.01005 1.01005 1.071 005
Group I\[d;ngi‘;tr:d rselm:a\?;li‘lc:ﬁt el 32 1.007400.71783 0.717730.000001.00857 0.80583 0.87854 0.91733 0.64320 0.52561 0.53914 0.92269 1.00797 0.82477 1.00876
REHARFEC /Po - D..D - 32| —| 47 1.008930.57486 0.574750.000001.012520.68946 0.79224 0.86154 0.47404 032908 0.40914 0.86536 1.00610 0. 71608 1.00921
CHARES/SLOME nn a0 E5  1.008990.57486 0.574750.000001.012520.68945 0.79224 0.85154 0.47404 0.32508 0.4091 4 0.86536 1.00610 0. 71508 1.00921
LGJACKSC 0o 20 82 1.008990.57486 0.574750.000001.01252 0.68946 0.79224 0.85154 0.47404 0.32908 0.40914 0.86536 1.00610 0. 71608 1.00922
IMJACKSC 00 08 95 1.008930.57486 0.574750.000001.01252 0.68946 0.79224 0.85155 0.47403 0.32308 0.40914 0.86536 1.00610 0. 71608 1.00922
SHJACKSD i) 12 110 1.008930.57486 0.57475 0.000001.01 252 10.68346 0.79224 0.86155 0.47403 0.32308 0.40914 0.86536 1.00611 0.71608 1.00922
IMREEFFISHC oo 18 137 1.0052000.58524 0.58513 0.000001.01 287 0.75375 0.77263 0.91885 0.47237 0.31193 0.35722 0.76742 1.14003 0. 77576 0. 98964
LGIMSCHOOLFIS i) 14 151 1.0052000.590500.59035 0.000001.01 298 10.78205 0.76440 0.9431 2 0.47204 0.30550 0.33826 0.731091.19761 0.80591 0.98210
IMREEFFISHC? nn na 167 1.00521 0.58926 0.58915 0.000001.0129510.77906 0.76974 0.94151 0.47250 0.30671 0.34323 0.74007 1.18411 0.80006 0.98225
HE MIRAMPHIDA] 0o 08 185 1.00521 0.58926 0.58915 0.000001.0129510.77907 0.76974 0.94152 0.47250 0.30671 0.34323 0.74006 1.18413 0.80007 0.98224
KYPHOSIDAEH 00 16 153 1.00921 0.589260.58915 0.000001.0129510.77907 0.76974 0.94152 0.47250 0.30671 0.34322 0.740051.18413 0. 80007 0.98224
IMBEEFFISHH i) 14 230 1.005210.58926/0.58915 0.000001.0129510.77307 0.76974 0.94152 0.47250 0.3067 1 0.343220.74005 1.1841 3 0.80007 0.98224
LGREEFFISHC oo 26 257 1.005210.58926/0.58915 0.000001.01 29510.77307 0.76974 0.94152 0.47250 0.30671 0.34322 0.74005 1.18413 0.80007 0.98224
IMREEFFISHC i) 16 283 1.00921 0.58926/0.58915 0.000001.0129510.77907 0.76974 0.94152 0.47250 0.30671 0.34322 0.74005 1.1841 2 0.80007 098224
SHREEFFISHC nn 06 290 1.00521 0.58926 0.58915 0.000001.01 29510.77907 0.76974 0.94152 0.47250 0.30671 0.343220.74005 1.1841 2 0.80007 0.98224
SMSCHOOLFISHI 0.0 0.2
EMGRAULIDAEH 0.0 0.4
SMREEFFISHCZ 0.0 0.z
LGGROUPERSC 0.0 28
IMREEFFISHC4 0.0 1.8
SMREEFFISHO1 0.0 0.6
SMREEFFISHOZ 0.0 0.6
SMREEFFISHO3 0.0 0.4
LGSCARIDAEH 0.0 1.2
IMSCARIDAEH 0.0 0.8
SMECARIDAEH 0.0 1.0
BLEMMIIDAEH 0.0 0.4
SMGOENDAEC 0.0 0.4
SEABIRDS 0.0 0.z
SQUIDS 0.0 0.8
SEATURTLES 0.0 EE
OCTOPUSES 0.0 0.6
LOBSTERS 0.0 1.0
CRA&BS 0.0 0.6
SHRMP/HCRE/S 0.0 0.4
SMBENTHARTHE 0.0 0.z
ASTERODIDS 0.0 20
ECHINOIDS 0.0 100 o
CACTDODAOMNC o0 04




Ecospace Base Map

Defing habitat | Assign habitats | Dispersal | Fishery Basemap l Bun Ecospace]

Bazemap
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Fleet operations:

Set &dvection field

Habitat type: 1: Fare Resf -
Protected areas:  |MPAT =

Rel. prim.prod. P/B: 1

[ Seed?

Walues

[” Record habitat changes during run

[ Print an basemap

Hab: 1, Fore Reef. PP =1

[~ Show tranzect

Biomasses acrozs
tranzect [log scale):

Backreef

.~
Forereef

Sand - Algae




Ecospace Base Map

zal| Eishery Basemap | Bun Ecospace
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Color

coded distributions

Define habitat] Assign habitats] D_ispersal] Eishery] Basemap ur Ecospace

" Show all Move title
¥ Show non-hidden Hide

" Show only group below:
-
Initialize: with:

" Ecopath bagze biomasses
{+ Habitat-adjusted biomasses

Distribution of: [ Save
* Relative biomass R
" Fighing effort g_un

Pause
Time step (pear):|8.333 I

PP/upwell rate|0.1 [V Integrate
10 [~ Overay [ Enlange plot

!4

0.1

-
el
e
- -
i
-
1
e e
- -

Prezs F1 for help [open a mode first]

E/28/200 | 2:46 AM




Ecopath/Sim/Space

 Data Management

— Interactions
* Predator-Prey
e Fisheries

— Compdatibility
* Trophic Groups
 Fishery Stats
* Management Policy Exploration Tool
— Ecosim
— Ecospace



PR-VI Ecosystem-based Mgmt.

* La Parguera Model (1970s and 2000)

* Multiple Models
— PR South-West vs PR North
— PR East/USVI vs St. Croix

e Adjust Data Collection
— Fisheries
— Ecological
— Diet Composition



Is the system the model; is
the model the system?
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