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Localization of Veracruz Reef
System National Park
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Areas and Projects

[Octopus Fishery Program}
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Population structure

Length {cm)

2007

2008

2009

At least two
cohorts

First capture size
9.5 cm LM

75 % under 11 cm
LM regulation

Age growth in
progress

Length-Weigth
Relationship

Peso total (g)

¢ Male
P=0.064 LM 2-32

# Female
P=0.093 LMZ-21

Total length (cm)

0 5 101520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100



Female

100% 4
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80% 1
70% 17
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Gonad maturity
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Male
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100% 17
90% 4
B0% |
70% 1
B0% {7
50% 1
40% 17
30% 7
20% 1
10%

0% 4

3 Ov= P = 000 = 7]

_ anl - _ Female Male
JTiTA s om0 e Fomomo 14 cm LM 1400 g 11cmLM 700g

Mating January - March
Spawning July- August
Fishing close season January - June
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abundance useful to
decision makers

23 fishing ground 0.23 to 5.44 km?
CPUE 2.49to 10.75 kg/fishermen/day

Relative biomass 2.97 to 67.48 kg/km?
Octopus average weight 259 to 654 g



Hatching tested

Clusters suspended maternity incubator

For paralarvae rearing mother is essential

Fresas 250,000 eggs by female
Survival 95% at 14 days

Embryonic development consisted 20
stadios, 22 days, 25°C-28°C, 36 ppm



Embryonic development

Meiosis 1 CP= Cuerpo polar

2° Segmentacion BL= Blastomeros 32 Segmentaciéon BL= BlastOmeros



Estadio 1 V= Vitelo
D= Discoblastula

Estadio 6 V= Vitelo

BD=Blastodermo Estadio 8 MA= Manto

BR= Brazos

Estadio 9
CO= Complejo
optico

BR= Brazo

Estadio 10 O= Ojos, BR=Brazos
MA= Manto, CPV= Complejo
paleovisceral

MA= Manto




Estadio 15
BR=brazos
ST=Estatocistos
O=0jos

VE= Ventosas
SVI= Saco
vitelino interno

i
- Estadio 18

Estadio 16 SVI= Suma witeline intormo.
CR= Cromato6foros -

Paralarva SF= Sifon
GE= Ganglio estelar
CB= Corazdn branquia
BQ= Branquias

CSD= Complejo del

~ sistema digestivo
SVE= Saco vitelino
externo

Estadio 20
anterior a
la eclosidn




Embryonic development




Shelters types




Captivity maintenance

2005.!}9'19'

O Octopus 150-250 g daily growth 1.5 %

Snails, squid 96 days 15 %
IC 2.68

- I 0
O Octopus 250-500 g daily growth 1.3 % Fish, crab 100g 10 % 65 days

1.26 g/da
O Octopus more than 600 g daily growth 0.71 % graay






Fishing communities
Socloeconomic status

Veracruz residence time 3 to 79 years
Average age 44 years, range 18 to 79
Fishers time 1 to 71 years

64 % primary school

70 % catholics

60 % full-time fishers, daily profit 15 USD,
time investing 12 hrs, average 3 economic
dependents



40 % members of one organization
79 % open mind to productive alternatives

79 % conscious of the exhaustion of
fishing resources

/8 % sensitive to the meaning of the
protected area

Conscious about conserving resources for
the future, but more worried about daily
incomes; until livelihoods are improved
they will continue violating fishing rules
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The Conservatior—Exploitation Paradox in a Mexican
Coral Reef Protected Area
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Introduction

Several research papers abour marine reserves
(Clarke et al. 1989; Davis 198% Bohnsack 1990;
Roberts and Folunin 1991, 1993; ]. B Gibson,
paper presenred ar the Fourth World Fisheries
Congress, 2004) have suggested that protect-
ing habitats in their natural state and estab-
lishing fishing; closures to limiring access to
spavming or mursery grounds may increase aver-
all fishery harvest. But how long is it necesary

"Conespanding authar: loujim@gmill com

to make thar possible? While the benefis pro-
vided for the marine proteced areas to fisher-
ies is yet in debate, as Fisher e al. (2003)
pointed out, human populstion, food demand,
and presure on arisanal fisheries are all in-
creasing. At present, roughly 700 of fish stocks
for which daw are available are fully explaited
or averfishad (Berkes et al. 2001). Also, activi-
ties like domestic and industrial waste disposal,
tourism, recreation, and maritime transporta-
tion impact the coastal areas daily, altering the
environment, the biodiversity, and, conse-
quenty, the fisheries.
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Management challenges of smali-scale fishing
communities in a protected reef system

of Veracruz, Gulf of Mexico
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Fisheries Area

Know
Population structure
Age and growth
Gonad maturity cycle
Geo-referenced fishing areas
Capture per unit of effort

Unknow
Recruitment
Alternative fishing gears and areas



Aquaculture Area

Know
Hatching tests
Embryonic development
Captivity maintenance
Shelters to avoid cannibalism
Fattening tests by fishermen

Unknow

Paralarvae requirements
(temperature, salinity, photoperiod)

Nutritional requirements
Food source cheaper
Optimal density



Socloeconomic Area

Know
« Fishing communities characterization
 Fishermen’s perception
« Fishermen’s empirical knowledge
e Octopus culture feasibility

Unknow
* Productive chain
e Agregated value
e EXxportation demand
« Paralarvae and food experiments
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