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The Gulf of
California is
considered one of
the marine
ecosystems with
more biodiversity of
the world (Sala et al.,

STATALOAY
ravivyay

* Due to their
environmental
characteristics, the
UGCRD is an important
reproduction and raising
habitat of multiple
SpeCieS (Hastings et al., 2004).




A deterioration of the biodiversity has
been associated with human
activities of great impact:

a) Disruption of the Colorado river

b) Intense fishing activity

The Upper Gulf contributes around
15 % of the economic production of
the fisheries sector in the country

Two main fleets: artisanal and
industrial (shrimp, corvina and
shark)

Sport or tourist
fisheries




: Blmlnlsh 'l'he flshlng impact, several
nagement sﬂegles have been
|mplenjgnted

'Te.mporal and spatlal closure, minimum
guotes, limited entrance, etc.

The effectiveness
of these policies

Has.been insufficient
{ Ci’sneros-Mata 2004)-due to:

| -The quallty of the data bases
_ (|nconS|stency, underestimation,
etc ) (Ramos-Montiel et al., 1999)

- Specific studies from a
‘ population perspective (Hendricx, 1985)

José Luis Villegas

* - Existing fisheries even in the

¥_5%, | core zonel!




Objective

Design alternative models using fishing indicators to
analyze the behavior of the system for management
purposes




Environmental indicators model used by OCED to measure sustainable
development. Modified for this study case.

Driving
forces

Strong fishing policies

Conservation policies.

Follow economic and
social pressures local
and international

Stress
Indicators

Fishing instruments

Selective fishing
(AS)

Shrimp-trawl
-nets (RAr)

Gill net (Ch)

State
Indicators

Target Species
Crustacean (Cr)

Mollusc (M)
Fishes (Es)

Elasmobranquia (El)

By-catch

Carnivorous (CIC)

Omnivorous (CIO)

Protection

Protected
species (SPr)

Response

- Population level

- Ecosystem level



Indicator “fishes”

Production
. . r L3 F. h.
Resource Scientific ‘Hablt.os. 1993-1998 . ishing
name alimenticios i) instruments

Locality




Relations among variables

Prey\predator CIO Cr M CIC Es EI SPr
Indicators State-State
ClO X
Cr X X
\Y
X X
Es
=

SPr

Instruments\target Indicators State-Stress
AS X X
Ch X X X X
X X X X

CIO= omnivorous and CIC=carnivorous incidental capture; Cr= Crustacean; M= Mollusks; Es= fishes; El=
Elasmobranquia; SPr= protected species; AS= Selective fishing instruments; Ch= gill net; RAr= shrimp-
trawl-nets




Temporal variation

Cr= Crustacean; M= Mollusks; Es= fishes
El= Elasmobranquia; SPr= protected species
NF = No fishery




Zoning System

Criteria

Level 1
(~region)

Geographic

Level 2
(~ system)

Intensity of
use

Level 3
(~subsystem)

Population status
of the
protected
species

Space fishing
seascape

Macro
ecological

Temporal
fishing
seascape

Macro
ecological

Attribute

Upper Gulf

Fishing
zones

Presence /
Absence of
protected
species

Spatial
distribution
of fishing
resources

Temporal
distribution
of fishing
resources




Fishes Indicators arrangement

Sonora

ROCAS
CONSAG

Crustacean
Fishes
Protectes Species

Crustacean
Mollusks
Elasmobranquia
Protected Species

Crustaceans
Fiches
Elasmobranquia
Protected Species

Crustacean
Mollusks

Fishes

Protected Species

Golfo de
California




Spatial Fisheries
seascape

Space fishing
landscape

Temporal Fisheries
seascape

Temporal fishing landscape

A. Crustacean and fishes

. Crustacean
. Fishes
. No fishery

B. Crustacean, mollusks,
elasmobranquia

. Mollusks

. No fishery

. Elasmobranquia

. Mollusks-Elasmobranquia
. Crustacean

C. Crustacean, mollusks
and fishes

D. Crustacean, fishes and
elasmobranquia

9. Mollusks-Fishes
10. Fishes

11. Mollusks

12. No fishery
13.Crustacean

14. Fishes

15. Fishes-Elasmobranquia
16. Elasmobranquia

17. No fishery

18. Crustacean




Fishing seascape D: Crustaceans, fishes, elasmobranquia and
protected species

Fishing seasons: Fishes (January-April)

ClO= omnivorous and CIC= carnivorous incidental capture; Cr= Crustacean; M= Mollusks; Es= fishes; El=
Elasmobranquia; SPr= protected species; AS= Selective fishing instruments; Ch= gill net; RAr= shrimp-
trawl-nets




Fishes and elasmobranquia Elasmobranquia

August and December September-November




Analyzed Impacts:

Published literature and technical

qualitative (participant investigation and
semi-structured interviews)

ReSQl_JrCGS Increase
(Positive Input)

By-catch: Carnivores
(CIC)

Protected species (SPr)

b)_Decrease of the fishing
gear (Negative Input)

3. Gill net (Ch)
4. Shrimp-trawl-nets (RAr)




Increase of the protected species

Endemic endangered species:

Vaquita (Phocoena sinus)
Totoaba (Totoaba macdonaldi)
Sea turtle (several species)

Sea lions (Zalophus californianus)

Management Strategies:
Total closure




Predictions

Fishing seascape
Fishing fragment

Fishing models
State indicato
1 (3/5) | 4% (2/9)
1 (3/5) [ 4% (2/9)
| %) Prey
| (315) [ | *(2/5)

NA Prey/
| (6/5) Competitors

Press indicators
| 6/5)

1 @o D Greater

NA competition




Negative Positive

No change No apply

Golfo de Santa

Puertc
Penasc

CONSAG




Negative

No change

Golfo de Santa

E

San {~, — ROCAS
Felipe"-"?f/ CaSaE

o B
\\

i

Positive

No apply

Penasc



Negative Positive

No change No apply

i

_—— ROCAS
CONSAG




Management recommendations

- The crustaceans and omnivorous of the by-
catch and elasmobranquia are slightly sensitive
to population changes of the protected species.

- Adair Bay represents only 8.7 % of the total
cover, but it iIs the most sensible unit to this
impact.

The fishing gear and the protected species
compete for resources, so the success in
protection programs would mean less resources
for fishing.




Conclusions

The use of qualitative analysis allowed to integrate
variables of different nature (biological and social) to
find direct and indirect effects influencing the response
of the fishing system.

Although the information of the models is complicated,
the analysis allowed to directly exemplify the results and
to generate relatively simple management hypotheses
for the decision making process.

Although a quantitative modeling approach has been
used for the Biosphere Reserve (Arreguin-Sanchez et al., 1999;
Morales-Zarate, 2001; Sala et al., 2002), this modeling technique
compares in its usefulness with the quantitative
methodology, using qualitative data only.

Qualitative analysis was adaptable to the GIS. Such
combination of techniques offer a novel potential tool for
fisheries management and the conservation of natural
resources.




Proposal

The use of this method could be used to join
heterogeneous data bases such as Canada’s, United
States and Mexico's.

We propose the use of models using qualitative shared
indicators as a tool for comparing large data bases or
different protected areas.

Selected indicators can be a useful tool for monitoring
the effectiveness of the Northamerican Pacific coast
marine protected areas.

The stress-state response model from OCED provides
an integrated vision of MPAs and their context in terms
of social issues, natural resources and political
responses.
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