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Sardine production (2015)
BFAR Statistics

* Commercial (25%) — 260,000 MT
 Municipal (11.2%) — 113,000 MT

e Post Harvest Industries

— Canned and bottled sardines
— Dried fish



Sardines are found low in the food chain
making it sensitive to environmental changes and also
affected from the top
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upwelling circulation sea temperature ENSO

MOoNsooNSs rainfall river discharge

Sardine abundance
fluctuates

over-fishing management policies industry demand

food availability predation regime shift



Sardine distribution related to
plankton distribution

~ood predominantly plankton

Plankton biomass highest in areas where both
ights and nutrients are available at the surface

Sources of nutrients:
— River runoff

— Subsurface waters in the ocean where nutrients can
accumulate

Nutrients from below can be brought up to the
surface through upwelling and intense mixing



Types of upwelling

Wind stress curl upwelling: Coastal boundary upwelling:

sardine anchovy
Rykaczewski et al, 2008.
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What do we need to sustain the
sardine fisheries?

* Understanding sardine abundance as
influenced by:

— Enviromental variability
— Sardine biology
— Fishing effort spatial and temporal variability
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Types of upwelling

Wind stress curl upwelling: Coastal boundary upwelling:

sardine anchovy
Rykaczewski et al, 2008.



Average wind stress and wind stress curl
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Sardine Life Cycle

juveniles
adults
spawning



Catch monitoring provides information
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Mapping fishing effort through RSVP

Research on Sardines Volunteer Program
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ldentifying spawning areas for more
targetted management interventions
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Habitat Index

-+ Measure of habitat suitability
= Maximum Entropy Model
(MaxEnt) by Phillips et aI., 2006

| £ Maxlmum Entropy Species Distribution Modeling, Version 3.3.3k

Samples
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Habitat Index

| £ Maximum Entropy Species Distribution Modeling, Versien 3.33k
u
Samples Environmental layers
X I F\\e‘ ‘| Browse Directory/File | BBBBBB
. I b .
p O t e I I t I a I I a I t a t Make pictures of predictions ¥
Do jackknife to measure variable importance [_]
-
u [ ] u | ]
Qutput file type |asc -
Output mrecmry|
Auto fea Projection layers d\re:luryfﬂ\e‘ s
settings I

-+ Statistically relate known spatial
locations (RSVP) with SST and
food availability (Chl-a)
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Habitat Index

Feb 2013 MaxEnt Output

Chlorophyll-a
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2013 Monthly SST

showing upwelling in the northern Zamboanga and very sharp
SST difference between Sulu and Sulawesi Sea
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latitude

2013 Monthly Chlorophyll data showing
peak upwelling in Feb 2013

Elevated chlorophyll limited to northern Zamboanga Peninsula. High values
along Sulu Archipelago mostly due to reflection of shallow bottom.
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Feb 2013 : SST, Chl, Currents
(MODIS + HYCOM)
Predicted suitable habitats for sardines




Challenges to a nationwide scaling up
of the habitat preference model
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Environment| |Sardine Biology

Spatiot | i
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Global Ocean 4th order Runge-Kutta
Circulation method wih Extended

Habitat Index Length &
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Track Sardines
& Environmental Conditions

L
o

Understand
Biophysical Interactions

Management tool
to protect fisheries
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Spatial Validation

Mean Modelled Sardine Abundance (June 2012 — .JuIy 2013)
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High concentration of agents in boxed cells where

sardines have been caught show that the model
can reproduce observed field distribution.
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Spawning Timing

Mean habitat index experienced by larval sardines for 30 days since spawning
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Peak of experienced optimal habitat coincides with
peak of observed spawning trends suggesting that
spawning is strategically timed.
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Generally, more
sardines are
located within the
bays for 2013
relative to 2011.

The stronger
Bohol jet and
weaker Iligan
eddy in 2013 may
have increased
retention within
the bays.
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Sustaining the sardine fisheries
requires more information

* Egg/Larvae distribution

e Catch Monitoring at specific landing sites
(adults, juveniles — lupoy)

e GPS tracking of fishing activities (fishing effort
and gonadal index distribution mapping to
identify spawning grounds)



Improving models to help provide tools
and refine management strategies

e Reliability of the models rely on availability of
data on species catch locations!
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