
Sites Province Fishing Gears
Balatan Camarines Sur Drift Gill Net
Pio Duran Albay Drift Gill Net
Bulan Sorsogon Drift Gill Net
Monreal Masbate Drift Gill Net
Tarangnan Samar Scoop Net (blastF)

Daram Samar Ring Net
Kawayan Biliran Surface Gill Net

Source: BFAR-NFRDI-USAID FMA Profiles, OCEANA Philippines, Rappler 
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Small pelagic fisheries make up over half of total marine capture fisheries production of the country. Sardines comprise a major fishery
resource in the Philippines, making up 1 of every 6 kg of marine catches. The inner interisland waters of east central Philippines (FMA 7) is
the second most productive sardine fishing ground where Sardinella lemuru dominates the catches. Reports of decreasing catches in the
past decade make management of the fisheries urgent but estimates of annual catch are still lacking. This study was conducted from
February 2020 to April 2021 to provide such an estimate and to characterize the distribution of the stock.

Monitoring catch and effort and linking fleet movement of sardine fishery in 
Fisheries Management Area (FMA) 7, Philippines 

Study Area Methods ü Each site: 1 trained field assistant
•Monitored 10 tagged fisher/ fisher groups
• Records daily catches:ü 7 monitoring sites (based 

on initial fisheries profiling) • Date of fishing trip
• Name of fisher/vessel 
• Duration of actual fishing 

operation
• Number of fishers in 

operation
• Specific location of fishing 

operation on gridded map 
(15 km x 15 km)

• Catch (kg) by category/group 
or individual species 

• Recorded non-fishing 
occasions

Gridded 
Map

ü Vessel Tracking
1. Solar-powered vessel 

tracking devices 
(Zunibal Vessel Tracer Solar 
iVMS) for small 
commercial vessels (> 
3GT)

https://zunibal.com/wp-
content/uploads/Vessel_Tracer_Solar_iVM
S.png

Field Assistant’s Logbook FORMAT

Estimated Annual catch
Very-high
High
Moderate
Low - Mod
Low

Identified municipalities in FMA 7 with local sardine landings. 

Category n min max mean
Very High 1 45,021.4 
High 2 2,009.9 2,055.0   2,055.0 
Moderate 5 413.4    837.6      837.6    
Low-moderate 2 223.2    250.9      250.9    
Low 8 70.7      176.0      176.0    
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Catch and Effort Balatan

tot catch sardine C
% fleet fishing days
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Catch and Effort Pioduran

tot catch sardine C
% fleet fishing days
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Catch and Effort Ticao Is.

tot catch sardine C
% fleet fishing days

0

20

40

60

80

100

0

200

400

600

800

1000

Ja
n-

20
Fe

b-
20

M
ar

-2
0

Ap
r-

20
M

ay
-2

0
Ju

n-
20

Ju
l-2

0
Au

g-
20

Se
p-

20
O

ct
-2

0
N

ov
-2

0
De

c-
20

Ja
n-

21
Fe

b-
21

M
ar

-2
1

Ap
r-

21

Catch and Effort Bulan

tot catch sardine C
% fleet fishing days
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Catch and Effort Kawayan

tot catch sardine C
% fleet fishing days
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Catch and Effort Daram

tot catch sardine C
% fleet fishing days
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Catch and Effort Tarangnan

tot catch sardine C
% fleet fishing days
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South FMA7

• North FMA 7: catches were 
almost 100% S. lemuru
• South FMA 7: 60.5% S. lemuru

and 39.5% S. pacifica (previously 
referred to as S. fimbriata but 
corrected by Hata & Motomura, 
2019)
• S. lemuru dominated both the 

northern and southern parts of 
FMA 7

Contribution of fishing gears to sardine catches

Sardine Catches
North FMA7

South FMA7North FMA7

North and South FMA7 • Large contribution of S. lemuru
attributed to the extensive use of Drift 
gill nets, especially in northern part 
where 98.1% of catches were from 
Drift gill nets (DGNs)

• South FMA 7 showed similar amounts 
of catches from DGNs (41.4%) and Ring 
nets (37.8%), with additional catches 
from the use of dynamite with encircle 
gill nets (12.6%) and scoop nets (7.3%)

Catch and Effort
North FMA 7

South FMA 7

•Catch rates for sardines 
(yellow bars) were lowest 
during the SW monsoon 
months (Jun/Jul to Oct) in all 
sites, except in Bulan, 
Sorsogon (moderate to high)
•Overall, catch rates 

increased in Nov/Dec in all 
sites and remained high 
from Mar to Apr in both 
years
• Fishing effort- low in Pio 

Duran and Monreal, Ticao Is. 
(During SW monsoon 
months)
•Reduction/absence of 

catches during the SW 
monsoon due to southwards 
dispersal of stock
•Bulan fleet catch rates and 

fishing effort moderate to 
high during SW monsoon

‒ fleet of larger vessels 
‒ capable of fishing further 

south towards San 
Vicente and Tagapul-an 
islands

• Sardine catch rates high at tail end 
of NE monsoon (Feb/Mar) towards 
the Summer and decreased to 
lower levels in Daram and 
Tarangnan well within Samar Sea
• Catch rates in Kawayan (mouth of 

Samar Sea) high in Mar and Jul and 
increased in Nov to Dec 2020
• Fishing effort decreased from 

August-October and increase again 
towards the end of the year.
• Fishing effort in Daram and 

Tarangnan showed continuous 
decrease with fleet operations in 
Feb/Mar at 80-90% decreasing to 
50-60% fleet operations a year later 
(Mar/Apr 2021)
• Decreasing trend reflects yr-to-yr

differences in sardine abundance
rather than true decline in sardine 
production from the previous year

Demersal resources in Samar Sea- documented as
OVERFISHED as early as the 1980s (Silvestre et al., 1986)
and it is likely that the status of small pelagic resources
followed the same trend not long after. The observed
decrease in catch rates from 2020-21 is likely just a blip in
the long-term historical trend.
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Fleet Movement

Sorsogon

SB Island 
Grp

San Bernardino 
Strait

Burias
Pass

Ticao
Is.

Masbate

Albay

Tarangnan

Daram

Catbalogan 
City

Zumarraga

Canahauan

Bulan (North FMA7)

• Trackers initially deployed in all 7 sites, but 
focus shifted to Bulan (North) and Daram
& Tarangan (South) due to lockdown and 
COVID-19 restrictions

• Colored polygons refer to locations of 
operations in different months

• Bulan w/ larger vessels that can fish 
further from their base

• South FMA 7, both monitoring sites in the 
inner portion of Samar Sea where 
operations were confined to areas very 
close to the coast and within a few 
kilometers from vessel bases

South FMA7

•March to May 2020 (Figures a-c)
- Operations concentrated 

between mainland Sorsogon and 
Ticao Island (Ticao Pass)

- Patchy appearance and  absence 
of tracking data from June to 
September 2020- due restrictions 
on fishing and travelling in the 
months following the lockdown in 
March.

•October 2020 (Figure d)
- operations extended further 

south to the vicinity of Tagapul-an 
and the San Bernardino Island 
group

•November and December 2020 
(Figures e-f)
- Fleet operations moved back to 

Ticao Pass
- Catch rates attained highest 

levels in months of peak 
spawning

•Beginning of December 2020- April 
2021 (Figures f-j)
- a gradual movement northwards, 

extending into Burias Pass in 
January, then back to the Ticao
Pass in late February, where drift 
gill net vessels continued to 
operate until April and perhaps 
up to May

Detailed monthly movement of Bulan, Sorsogon

üThe tracking of limited number of vessels showed the same spatial & temporal 
patterns as the more comprehensive georeferencing using the gridded maps

üVessels from Bulan seemed to follow the movement of S. lemuru year-round

★In addition to insights on stock movement patterns, the results of this 
study also showed that tracking of fishing vessels (small-scale or 
commercial) need not be expensive, risky or carbon-footprint heavy.
★It also illustrates the feasibility of designing a monitoring system to 
efficiently generate information on fishing grounds, fishing intensity, 
and monitoring of compliance with regulations. 

2. Battery-powered 
data loggers for 
smaller vessels (< 
3GT)


