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Ivatan fishers in Batanes Province belong to the municipal fishery sector, and many use various types of 
handline gears apparently because these gears are simple to operate. A census of handline gears was made 
and details of the fishing operations of six handline gears in February to May 2019 based from interviews, 
actual participation with fishing operations, and field enumeration are presented. The most dominant gear is 
the simple handline panayrin, which is used during the daytime. Fishers using a simple handline (payavavang) 
spend longer fishing hours, but their catch per unit effort is lower than that of simple handline (panayrin) fish-
ers. Because it is more numerous and can be used more frequently throughout the year, payanrin contributes 
about 70% of total handline fish production. Technically, Ivatan fishers are municipal fishers because the scale 
of their operations is small-scale and their fishing grounds are confined well within the territorial zone of the 
province. The field observations revealed that many Ivatan fishers do not use boats when they use two minor 
handline gears, pole and line (pasid) and underwater hook and line (pangna), and the relatively modern rod and 
reel, simply called fishing rod in Batanes, in the nearshore zone, and usually bring their catch directly to their 
places of residence, suggesting that this portion of the overall catch is not reflected in estimates of annual total 
fish production. Although the contribution of these three nearshore gears seems low, this observation warrants 
another look, perhaps together with other non-handline gears to properly account for the total fish production 
of the province.

Global capture fish production from marine 
waters increased in 2018 but has been relatively 
stable for the past several years; of this about 2% was 
contributed by the Philippines (FAO 2020). The term 
small-scale fisheries, also called artisanal fisheries, is 
commonly used globally to refer to capture fisheries 
that may be commercial in nature but are conducted 
with or without motorized or non-motorized vessels; 
it includes a subsector called subsistence fisheries, 
which is represented by poor fishers who capture 
fish mostly for household consumption (Pauly 2006; 
Schumann and Macinko 2007; World Bank 2012). 
Small-scale fisheries are important especially in 
less developed countries because they contribute 
about half of the global fisheries production and 
directly support the food requirements of locals in a 
community (World Bank 2012). The contribution of the 
small-scale fisheries to the global economy highlights 

ongoing efforts to support them (FAO 2015). 

In the Philippines, use of the terms small-scale 
or artisanal fisheries is not common, but these 
correspond to municipal fisheries, which refer to 
members of society who are “fishing within municipal 
waters using fishing vessels of three (3) gross tons 
or less, or fishing not requiring the use of fishing 
vessels” (RA 8550 1998, RA 10654 2015). About half 
of the Philippines’ contribution to capture fisheries 
production in 2018 comes from the municipal 
fisheries sector (PSA 2020), possibly an effect of the 
archipelagic nature of the country.

The Batanes islands constitute the northernmost 
province of the Philippines. Its total land area is 219 
sq km and only three of the islands, Batan, Itbayat, 
and Sabtang, are populated. The islands lie between 
South China Sea to the west and Pacific Ocean to the 
east. This geographic setting of the province coupled 
with the regularity of harsh typhoons have rendered 
the islands and its inhabitants relatively isolated 
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(Villalón 2004; UNEP 2007, Mangahas 2010), raising 
concerns about the rising vulnerability of the people 
living there and about the need to forecast the negative 
impacts of the changing climate (Bagtasa 2021, 
Healey et al. 2021, Tajima 2017). Like many areas 
in the Philippines, the tectonic activity is frequent 
(Paguican et al. 2021).  The limited land area, its 
geographic features, and the regularity of typhoons 
apparently have shaped the culture of Ivatans, as the 
locals call themselves. The main source of livelihood 
is agriculture, especially of root crops like sweet 
potato, taro and yam. The waters around Batanes are 
considered among the important fishing grounds in 
the country (UNEP 2007).

Ivatan fishers are municipal fishers. They 
generally use small boats. However, they have 
access to about 230 km of open waters as part of 
their fishing grounds in the northern corridor the 
country that form part for the territorial jurisdiction of 
the province (Morales et al. 2016). Although access 
to these open waters offers opportunities for fishers to 
venture beyond municipal waters, the fishing ranges 
of Ivatan fishers is not yet documented.

Fish production of Batanes Province comes only 
from the contribution of municipal fishers because 
there is no contribution from aquaculture, inland 
fisheries, and the commercial sector is not existent. 
Ivatan fishers produced a total of 878.97 MT and 
valued at P103,868.70 in 2018 and dipped slightly to 
856.80 MT valued at P122,411.69 in 2020 (PSA 2021). 
These represent less than 0.1% of the country’s total 
production by municipal fishers between 2018 and 
2020. It is not clear whether this production includes 
unrecorded catch that are directly brought home by 
fishers for domestic consumption. Monitoring of catch 
landings for most parts of the Philippines, including 
in some areas in Batanes, is done through the 
government’s National Stock Assessment Program 
(Morales et al. 2016), but unreported portion of landed 
catch is not yet systematically recorded. This part of 
the catch, not recorded perhaps because they are not 
viewed to contribute directly to the economy in terms 
of measurable cash flow (Dalzell et al. 1996). Selorio 
et al. (2008) previously documented the discards of 
stationary lift net in Miagao, Iloilo are either consumed 
domestically or used as part of livestock feeds. 

In some countries, the contribution of subsistence 
fishers belonging to this group are collectively called 
subsistence fisheries (Harris et al. 2002; Kuster et al. 
2006; De Guzman et al. 2016) and have been widely 
believed to have a substantial contribution to total 
fish production (Pauly 2006; Pauly and Zeller 2016; 

Zeller et al. 2015, Zeller et al. 2006, Schumann and 
Macinko 2007). Therefore, even within the context 
of municipal fisheries, it is probably important to 
consider how subsistence fisheries relate within the 
broader municipal fisheries category because their 
production is sometimes under-estimated by as 
much as 30% in some countries (Gillet and Lightfoot 
2002), or even lower by a factor 5 in other countries 
Zeller et al. (2006). In the Philippines, subsidence 
fisheries were estimated to account for 51% of the 
total fish catch in the 1960s (Palomares and Pauly 
2014, Palomares et al. 2014), a trend that has also 
been observed in other countries (Teh and Pauly 
2018; Zeller et al. 2015). In many localities, the use 
of fish catch exclusively for food consumption is part 
of local culture, which seems appropriate in ensuring 
sustainable harvesting of resources that have been 
harvested (Kuster et al. 2005). More recently, Morales 
et al. (2016) provided the most recent information 
about the municipal fisheries sector in Batanes and 
reveals that handline gears collectively contributed at 
least 107.59 MT (19.45%) to the total fish production 
of the province. Handline fishers apparently comprise 
the majority of Ivatan fishers (BFAR, unpublished 
data), although this information probably needs to be 
verified. It might be interesting to know how much of 
this is contributed by subsistence fishers.

This study focuses on the handline fishers of 
Batanes Province. The objectives are to characterize 
the different handline gears used in their fishing 
grounds; to gather information about the nature of 
their fishing operations; to estimate catch rates, 
catch per unit effort; to present the dominant species 
groups comprising the catch of handline gears; and 
to estimate the contribution of handline fisheries 
to the total fish production of the province. A quick 
literature search through Science Direct reveals 
very few publications about handline operations in 
the Philippines, but this does not include a related 
study to consider transporting nemipterids for culture 
(Balisco and Babaran 2012). Information generated 
from this study that aims to present a more detailed 
characterization of handline fishing operations of 
Ivatan fishers would have great bearing in sustaining 
the fishery resources of the province, especially in 
the light of increasing efforts to attract more tourists 
into the province. Moreover, it would give a different 
perspective on how to proceed forward with future 
fisheries assessment works that generally does not 
give importance to the factors that affect fishing effort.
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Figure 1. Map showing the six monitoring sites; Basco, Mahatao, Ivana, Uyugan, 
Sabtang, and Itbayat, in Batanes, Philippines. 

MATERIALS AND METHODS

Study Site

The study covers the waters of Batanes, which is 
located in the northernmost province of the country 
composed of 10 islands but only the three major 
islands, Batan, Sabtang, and Itbayat, are inhabited 
(Fig. 1). The territorial waters Batanes Islands are 
approximately 4,500.0 km2 (De Guzman et al. 2016). 
The province includes six municipalities composed 
of 29 Barangays with a total population of 18,939 
Ivatans in 2017 (PSA 2018), including an estimated 
2,400 municipal fishers in 2017 (BFAR unpublished 
data). 
 

Data collection

Focus Group Discussions

A profile of the handline fishers of Batanes is 
necessary to evaluate the participants to the fishery, 
their nature of their involvement in fishing, and the 
scale of their operations. Focus group discussions 
(FGDs) were conducted in all six municipalities in 
Batanes from August 2018 to September 2018. A 
total of 1263 male and female participants of the 

FGDs with ages ranging from ten (10) to seventy 
(70) years old were randomly invited for additional 
interviews. Among these, 881 (69.8%) were handline 
fishers; other participants were spear gun and gill net 
fishers. The respondents were requested to share 
insights, observations, approaches, and practices 
related to the fisheries in their locality from the past 
20 years. To further evaluate the scale of handline 
fisheries in the province, fishers were asked what 
they do with their catch following Palomares et al. 
(2014). The respondents were directly asked about 
the types of handlines and their fishing grounds. 
The determination of the fishing grounds was based 
15 km2 gridded maps for Batan Island and Sabtang 

Islands and 10 km2 map for Itbayat 
Islands.   

Description of Handline Gear 
Specifications,  Census, and 
Characterization of Fishing 
Operations

For the types of information 
that this study would like to know 
about handline fishers in Batanes 
Province, conducting FGDs alone 
sometimes did not give a complete 
picture that would allow a more 
comprehensive characterization of 
handline fishing gear specifications 
and their operations. Fishing gear 
specifications were recorded with 
the help of key informants, who are 
local fishing gear experts and are 
practicing fishers, and some relevant 
references (Dickson et al. (2003 
and 2004) and Nédélec and Prado 
(1990)). A fishing gear inventory was 
additionally conducted from February 
to May 2019 at the household level to 
gather information on the types and 
numbers of handline fishing gears 
operated by fishers, some of whom 

were participants of the FGD sessions. This inventory 
was done systematically with proper documentation, 
identification, and categorization for all handline 
gears used by fishers.

The FGD sessions also revealed that handline 
fishers in Batanes have different local names even 
for the same handline gear, and the name depends 
on a gear’s mode of operation. Thus, to have better 
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characterizations of the varied handline fishing 
methods in the province, the activities of fishers 
on board or near the coast were recorded for each 
handline fishing method. The comprehensive 
descriptions of the different handline operations are 
expected to highlight nuances in the handline fishing 
methods in the Batanes Province.

A previous study by Macusi et al. (2015) revealed 
that only a portion of the total fishing trip is dedicated 
for actual fishing. Thus, for this study, details of 
the fishing trips of handline fishers were recorded. 
Departure time and travel time to the fishing ground 
was noted. While at the fishing ground, duration of 
every set with the handline gears was logged by 
noting the setting time, duration of soaking time, and 
the hauling time for each set. The estimation of fishing 
time is expected to be further refined by excluding 
travel time from one fishing spot to the next. Finally, 
after completion of the last set travel time back to shore 
was recorded. All these time segments that define the 
entire fishing trip were recorded for all the handline 
fishing gears and methods that were observed. These 
detailed observations were conducted to make up for 
unreliable recordings of fishing effort that also affects 
the estimation of catch per unit effort (see below).

Sampling of Catch, Recoding of Fishing time, and 
Estimation of Catch per Unit Effort

Four roving enumerators, including the first 
author of this paper, separately anticipated the arrival 
of Batan Island handline fishers at pre-designated 
landing sites, monitored their catch and gathered 
information related to their fishing operations. The 
monitoring period was done for 10 days at intervals 
of 3 days each month from February to May 2019. 
Although limited to the four municipalities of Batan 
Island, the recordings were assumed to represent the 
results for the entire province because the previous 
FGDs revealed similarities in their operations of 
handline fishers operating from the other islands.  
For each recorded operation by a handline gear, 
the selection and collection of samples were based 
on the volume of landed catch and the likelihood of 
obtaining representative samples. About 10% were 
collected for catch volumes > 51 kg, but for smaller 
catch volumes (10 to 50 kg), 5 kg samples were 
bought for every representation of each species. The 
samples were sorted according to species, which 
were then counted and weighed. Total catch was 
the sum of total weights of the different species. The 
duration of actual fishing time (hr) was recorded and 

the catch unit effort, expressed as total biomass (kg) 
of fish caught per hour, is calculated. 

From the literature, there seems to be no standard 
unit for fishing effort. This variable treatment of effort 
makes comparison of catch per unit effort across 
fishing methods difficult. Thus, in the study, the total 
number of sets and duration of handline gear for 
every location and the time dedicated in moving to the 
following fishing location were separately recorded. 
The correspondence between the number of sets and 
the time used for fishing was also obtained. This gives 
the flexibility to express catch per unit effort in terms 
of fishing hours, total fishing time, or several sets of 
a single person even though in this article, catch per 
unit effort computation was based on the total landed 
catch (kg) divided by the total fishing duration of one 
fisher per fishing operation, which is expressed as 
person-hour. We believe that this is the first time that 
the correspondence of fishing duration and number of 
sets of municipal fishers is presented in detail.

Annual handline fish production

Annual handline fish production refers to the total 
biomass of fish produced by handline fishers. This 
number factors in the number of fishing gears units, 
the number of fishing days for the entire year, and the 
catch per unit effort for each fishing gear. The number 
of fishing days is affected by weather, sea state, and 
nature of operation; in Batanes, the opportunities to 
conduct fishing operations, especially offshore, are 
limited.

RESULTS

Number and description of handline fishing gear and 
operations

The fishing gear census revealed a total of 2,064 
different units of handline gears in Batanes Province. 
The most common handline gears are used in open 
waters. These include the simple handline (panayrin) 
(770), which is used for daytime fishing; troll line 
(mangurugud) (547 units); and the simple handline 
(payavavang) (485), which is similar to panayrin but 
is used for nighttime fishing. Some handline gears 
do not require a fishing boat because fishing is done 
only near the coast. The pole and line gear (pasid) 
(125) is the most common gear, followed by rod 
and reel (97), which locals simply call as fishing rod, 
and the underwater hook and line (pangna), which 
is sometimes called paylawung by locals in Batanes 
(40). More detailed descriptions of these gears are 
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Table 1. Specifications of handline fishing gears in Batanes Province, Philippines. Indicated abbreviations that are also used in their 
illustrations are MAT (Material), MONO (Monofilament), PA (Polyamide or more commonly known as ‘Nylon’), SW (Swivel), Fe (Iron), 
and Pb (Lead).

presented below. From here on and for consistency 
and conciseness of presentation, local names shall 
be used when referring to these gears.

A typical handline consists of a single hook 
attached to a mainline and reeled into a wooden or 
plastic spool. The mainline is usually monofilament 
nylon, and the size and type of the hook depend on 
the target fish and its size. Metal or lead sinkers and 
a swivel are attached to the mainline for effective 
handline operation. The most common baits used 
by handline fishers in Batanes are flying fish, round 
scads, squid, octopus, and hermit crabs. Fishing 
operation is done by one or two individuals in a 
banca or motorized fishing boat in municipal waters. 
Table 1 summarizes the specifications of the different 
handlines used in the province. 

Figs. 2 (a-f) illustrates the different handline gears 
in Batanes Province. Fishing with panayrin is done 
offshore, usually at about 2 to 5 km from the landing 
site, using either a motorized or non-motorized banca 
that is just drifting during the daytime. Payavavang is 
a similar gear but has bigger material specifications 
as it is designed to catch bigger fish during overnight 
fishing. Fishers from Mahatao, Ivana, Uyugan, and 
Basco travel for about 30 or 40 minutes to Sabtang or 
2 to 3 hours to Itbayat Island using this gear. 

Pangna is similar to the two previous gears but is 
used by a fisherman while snorkeling along in shallow 
reef areas and dropping a baited hook to target sea 
bream, wrasse and grouper. Meanwhile, pasid uses 
bamboo whereas fishing rod, an adopted recreational 
gear, is made of fiberglass or carbon fiber; both are 
similarly operated by casting the line with baited 
hook in shallow reef areas during low tide. Finally, 
mangurugud is a towed handline gear with a baited 
hook or lure made of commercially available trolling 
jigs in open waters. Double hooks are sometimes 
used to prevent unhooking of larger fish.

The fishing areas of Ivatan handline fishers

The fishing grounds where fishers operate their 
handline gears are presented in Fig. 2. Pasid and 
fishing rod are used along swash zones during low 
tide or at any place with access to reef areas. Pangna 
is operated while snorkeling along in shallow reef 
areas. Meanwhile, panayrin and payavavang, and 
mangurugud are operated using a fishing boat in 
deeper open waters between the three main islands 
of Batan, Itbayat, and Sabtang. Multiple handline, 
another commonly used gear but not observed and 
fully characterized here, also operates farther from 
the shore.

 

 

 

 

 

GEAR 
SPECIFICATIONS Rod and reel Panayrin Pangna Pasid Payavavang

MAINLINE
Material PA MONO PA MONO PA MONO PA MONO PA MONO PA MONO PA MONO
Diameter 35-40 mm 40-65 mm 100 mm 20-35 mm 80-100 mm 170-200 mm 210-240 mm
Length 10-15 m 50-100 m 10-15 m 5-6 m 200-500 m 50 m 50-80 m
HOOKLINE
Material PA MONO PA MONO PA MONO NONE PA MONO PA MONO PA MONO
Diameter 30 mm 40-50 mm 30-35 mm - 60-70 mm 150-160 mm 170-200 mm
Length 3-5 m 3-5 m 3-5 m - 3-5 m 5-10 m 5-10 m
HOOK

J Hook-Stainless 
(Ringed Eye-Side)

J hook-Stainless 
(Ringed Eye-Side)

J Hook-Stainless 
(Ringed Eye-Side)

J Hook-Stainless 
(Ringed Eye-Side)

J hook-Stainless 
(Ringed Eye-Side)

J Hook-Long shank 
(Stainless)

Trebble Hook 
(Triple and 

J hook-Regular 
(Ringed Eye-Side)

J hook-Regular (Ringed 
Eye-Side)

J hook-Regular (Ringed 
Eye-Side)

J hook-Regular 
(Ringed Eye-Side)

Round-Hook 
(Ringed Eye-Side)

Hook type and Mustad (568-566) Mustad (566-564) Mustad (568-566) Mustad (570-568) Mustad (558-556) Shark (5/0 to 9/0) Shark (5/0 to 7/0)
Number of hooks 2 2 1 2 1 2 2
SWIVEL YES YES YES NONE YES YES YES
SINKER YES YES YES YES YES NONE NONE
Material Pb Fe Pb Pb Fe - -
Weight (kg) 5-10 g 200 g 20-50 g 5-10 g 200 g - -
BAITS

1 Hermit crab Sliced fyingfish meat Sliced fyingfish meat Hermit crab Sliced fyingfish meat Flyingfish Rapala

2 Sliced flyingfish meat Sliced Octopus meat Sliced Octopus meat Sliced fresh fish Sliced Octopus meat
Artificial 
Squid/Octopus

3 Sliced octopus

Troll

Type

Notes on the acronymns used: Material = MAT; Monofilament = MONO; Polyamide = PA; Swivel = SW; Iron = Fe. Notes on the acronyms used: Material = MAT; Monofilament = MONO; Polyamide = PA; Swivel = SW; Iron = Fe 
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Figure 2. The fishing grounds of handline fishers in Batanes Province, Philippines.
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Fishing operations

Table 2 presents the results of observations 
of handline fishing operations. Almost all gears are 
operated by just one fisher. The total duration of 
a fishing trip is longest when using payayavang 
(9.2±0.1 hr) followed by panayrin (4.3±0.0 hr); fishing 
trips involving the other gears generally take less 
than 3.5 hours. Travel time to the fishing ground near 
Itbayat by payavavang fishers take about an hour, 
much longer than other gears operated offshore 
mangurugud (19.2±3.7 min) and panayrin (12.9±0.8 
min), which are generally operated a short distance 
from the landing sites of fishers. For both offshore 
handline gears, actual fishing time is about 74% of 
total trip time, lower than the fishing time recorded 
for troll line (97%), which indicates that fishing for this 
gear starts almost immediately after departure from 
the coast. The nearshore handline gears pangna, 
pasid, and fishing rod take even less time than offshore 
gears, and, except for pangna (72%), over 90% of 
the time is dedicated for fishing. Actual fishing time 
for most handline gears are similar (3 to 3.5 hours); 
fishing time is longer with payavavang (6.8±0.8 hr) 
and shorter with pangna (1.8±0.4 hr). The recorded 
number of sets made within the indicated fishing times 

of the different handline fishing also vary. The number 
of sets with panayrin and payavavang or with fishing 
rod and pasid were similar (p>0.05). About 70 sets of 
pangna are done per fishing operation whereas on 
average, 4 sets of mangurugud are made per trip.

Species Composition

All six handline gears landed a total of 2,519.5 
kg of reef and pelagic fishes over the four-month 
sampling period. Panayrin contributed most of the 
catch at 1,453.5 kg (57.7%). Mangurugud added 
another 556.0 kg (22.1%) while payavavang 
contributed 343.0 kg (13.6%). The contribution of 
coastal handline gears was relatively smaller: pasid, 
120.7 kg (4.8%), fishing rod 1.2% (29.3 kg), and 
pangna 0.7% (17.0 kg).

Except for mangurugud, the catch of the other 
five gears were demersal or reef species. Around 30 
species of fish were recorded and collected during the 
survey. Using the aggregated catch volume landed 
by all fishing gears, grouper species were the most 
abundant species caught, making up 27.1% of the 
total landed catch. This was followed by the groups 
of wrasse Stethojulis spp. (14.5%), Coryphaena 
hippurus (9.9%), and Istiompax indica (9.3%). 

Fishing Gear 
Fishing 
Months/ 
Season 

No. of 
Fisher/ 
Boat 

Characterizations of fishing effort 

Average 
(±SD) Total 
Trip Time 
(hr) (N=2) 

Average (±SD) 
Total Travel 
Time (min) 

(N=2)b 

Average (±SD) 
Total Fishing 

Time (man hr) 
(N=2)c 

Average 
(±SD) Total 
Number of 
Sets (N=2) 

Average 
(±SD) Time 
per set (min) 

Simple handline 
(Panayrin) Whole Year 

1 
4.3±0.0 12.9±0.8 3.3±0.1 92±4.2 2.1±0.05 

1 to 2 

Simple Handline (Night 
Fishing) (Payayayang) March to Aug. 

1 
9.2±0.1 60.3±0.0 6.8±0.8 127±9.2 2.9±0.03 

1 

Underwater hook and line  
(Pangna) 

March to June 1 2.5±0.3 14.2±1.4 1.8±0.4 69±9.9 1.4±0.03 

Pole and Line (Pasid) Whole Year 1 3.2±0.0 3.4±1.7 3.0±0.0 140±0.0 1.3±0.04 
 

Rod and reel (Fishing 
Rod) Whole Year 1 3.3±0.0 4.3±1.7 3.1±0.0 116±0.0 1.6±0.04 

 

 

Troll line (Mangurugud) Sept. to March 1 to 2 3.5±0.0 19.2±3.7 3.4±0.1 4±0.6 41.6±4.69 
 

 
 
Notes: Total trip time is the sum of fishing time and travel times; 2) Total travel Time is total time spent to and from fishing ground;  
3) Total Fishing time is total trip time less all travel time. 

 

 

 

 

 

 

Table 2. Characterization of the operations of handline gears in Batanes, Province, Philippines highlighting the times spent for 
traveling to the fishing ground, time actually spent for fishing, and the number of casts made during each fishing trip.
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Figures 3 shows the top 5 species landed by 
all 6 handline gears in Batan Island. Panayrin had 
the highest number of species represented with 17 
species, led by Cephalopholis spp. (30.5%), Stethojulis 
spp. (21.4%), and Lethrinus rubrioperculatus (14.0%). 

The catch of mangurugud consisted of only 3 species 
(Coryphaena hippurus, Tylosurus crocodilus, and 
Istiompax indica). The dominant species caught by 
pasid and fishing rod were similar, but pasid captured 
more diverse species.

  Figure 3. Typical specifications of handline fishing gears in Batanes Province: a) simple handline (panayrin) 
with a single hook two hooks; b) simple handline (payavavang); c) underwater hook and line (pangna);                                  
d) pole and line (pasid), e) rod and reel or fishing rod; and f) troll line (mangurugud); 

Figure 3a. Figure 3b. 
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Figure 3d. 

 

Figure 3e. 

 

Figure 3f. 

Figure 3c. 
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Catch per Unit Effort and Fish production of handlines

Figure 4 presents the results of the monitored 
fishing operations of handline fishers. Catch of 
payavavang is significantly higher than catch of 
panayrin, which in turn is significantly higher than the 
rest of the handline gears (One-way Anova, <0.001).  
Moreover, the fishing time spent by payavavang 
fishers is significantly longer than those using other 
handline gears (p<0.001). Finally, catch per unit 
effort by the handlines used offshore are significantly 
higher than those used in coastal waters (One-way 
Anova, p<0.001), which have similar CPUEs (One-
way Anova, p>0.05). 

Using the calculated CPUE, together with count 
of fishing gears from census data and the number of 
fishing days gathered from the FGDs, the estimated 
total contribution of handline gears to the annual fish 
production of the province was 807 MT (Table 3). 
Panayrin had the largest contribution to fish production 
among handlines (577 MT, or 71.5%) by virtue of 
the more numerous gears used (770) and higher 
fishing days per year to overall handline production. 
Other major contributors were payavavang (12.2%), 
although this is not frequently used (13 days per 
year), and mangurugud (10.6%). Together, the other 
three handline gears contributed slightly over 95% of 
the total handline production.

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 4. Averages of the catch (kg), fishing time (hr), and CPUE (kg/hr) of handline gears based from the 
landings of fishers in Batanes Province, Philippines: rod and reel (n=12), simple handline (panayrin) (n=117), 
underwater hook and line (pangna) (n=9), pole and line (pasid) (n=45), simple handline (payavavang) (n=16), and 
troll line (mangurugud) (68).
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DISCUSSIONS

Half of the registered fisherfolks (BFAR 
unpublished data) are handline fishers, but Morales et 
al. (2014) reported a higher value (66.2%); these past 
findings highlight the importance of these traditional 
gears to sustain the requirements of the residents of 
this province. The use of diverse traditional handline 
methods shows that local fishers are innovating when 
harnessing different fishery resources. Use of fishing 
rod, a modern gear used by recreational fishers, 
indicates the openness of Ivatans in adopting new 
technology, possibly due to its simple design and 
construction. 

 Actual observations revealed that many fishers 
using the near-shore handline gears, pangna, pasid, 
and fishing rod, usually did not bring their catch to the 
landing sites, although others sell a portion of their 
catch at the landing sites (Obar 2021). This practice 
of using a part of or the entirety of the catch for direct 
human consumption indicates that subsistence fishing 
is commonly practiced among the Ivatans. Palomares 
et al. (2014) previously reported that subsistence 
fishing is taking place in various parts of the country, 
but this report presents new evidence that subsistence 
fisheries is also practiced by Ivatan fishers, suggesting 
that total production by the handline fishers of 
Batanes is probably underestimated, just like similar 
observations in other countries (Pauly 2006; Pauly 
and Zeller 2016; Zeller et al. 2015, Zeller et al. 2006, 
Schumann and Macinko 2007). Thus, there may be 
a need to review production existing data to properly 
reflect the contribution of these fishers.

Generally, when monitoring fish stocks, gears 
that have similar operations are treated to belong 
to a common category. The characterization of the 
specifications and operations of handline gears in the 
province interestingly reveals that similar gears with 
practically similar techniques were used at different 
periods within the day. For example, the daytime 
handline panayrin is made of thinner twine and 
smaller hook size compared to the nighttime handline 
payavavang, apparently because sizes of fish 
captured at night are generally bigger. This finding is 
relevant in adjusting strategies for catch monitoring 
programs, like the NSAP program that is currently 
being implemented by BFAR; moreover, it suggests 
that seemingly minute operational details should be 
given more attention. For one, where it is typical to 
use the common English names of fishing gears, it is 
important to separately enumerate the catch based 
on the local names of similar gears. Moreover, since 
the catch composition (see below) is also different, 
the timing of deploying field data enumerators should 
anticipate the arrival time of fishers that operate at 
different times of the day. 

Ivatan handline fishers mainly operate within 
municipal waters. The only gear that seems to 
venture far from the coast is troll when fishers move 
between main islands. Their limited fishing range is 
probably reflective of the relatively stable state of 
their fishery resources; however, the harsh weather 
conditions may also have a mitigating effect on their 
operations. Consequently, demersal species are 
usually represented in their catches, except for troll 
line, which generally captures large pelagic fishes.

 

 

 

 

FISHING GEAR No. of  
gear units 

Fishing days per 
year 

Average catch 
(kg) 

Annual 
production (kg) 

% 

Rod and reel (Fishing Rod) 97 80 2.25 17,476 2.2 

Simple handline (Panayrin) 770 81 9.25 577,110 71.5 

Underwater hook and line (Pangna) 40 24 1.94 1,858 0.2 

Pole and line (Pasid) 125 80 2.57 25,705 3.2 

Simple handline (Payavavang) 485 13 15.59 98,289 12.2 

Troll line (Mangurugud) 547 43 3.70 87,074 10.8 

Total 
   

807,513 100 

Table 3. Estimated annual production by subsistence handline gears in Batanes Province, Philippines for 2019
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The observations of fishing operations also reveal 
that actual time spent for fishing depends on the 
time of gear and location of their operation. Fishing 
commences almost immediately for coastal gears but 
not for gears operated offshore. Although fishing time 
is still about 75% for most handline gears operated 
offshore, this seems only applicable for this province 
because for most fishing grounds of the country, 
which are relatively overfished, fishers tend to travel 
farther offshore while searching for fish, consequently 
spending more time travelling. To recoup expenses, 
some fishers even stay for several days at sea 
(Babaran, unpublished data). This condition is not 
usually reflected in catch monitoring programs. The 
observed differences in the operations of handline 
gears highlight the need to use appropriate units of 
fishing effort since this is needed to estimate their 
contribution to fish production through estimates of 
catch per unit effort.

Catch per unit effort (CPUE) is the usual index 
for assessing the state of fish stocks (Maunder et 
al. 2006). Precise estimation of CPUE is extremely 
important (Petrere et al. 2010) because it is used 
to improve the accuracy of fisheries statistics 
(Palomares and Pauly 2014 and De Guzman et 
al. 2016), especially in data-poor fishing grounds 
(Dowling et al. 2015). The calculated CPUEs for the 
offshore handline gears panayrin and payavavang, 
which are probably commonly used elsewhere, such 
as in Honda Bay (Gonzales et al. 2014), are similar to 
the estimated CPUE of handlines in 2004, although 
comparison of results cannot be directly made 
because aggregated data and a different method 
were used in this earlier study. The CPUEs for these 
two gears are slightly higher than the reported CPUE 
of a handline gear used near a marine protected area 
located in Apo Island (Maypa et al. 2002), suggesting 
that the fishing grounds of these handline fishers are 
not over-exploited.

As this study reveals, the allocation of fishing 
effort is not a simple process. This is an important 
consideration in detailing the different stages of 
handline fishing operation and measuring the 
different times spent at each stage. Note that average 
total fishing time (actual fishing) is only a subset of 
the total trip time. The correspondence between 
the number of sets and person-hours used by each 
fisher, which is usually missed or not clearly precisely 
measured by landing site-based field enumerators, 
was also documented. Having a more nuanced 
presentation of correspondence between varied 

effort units, such as fishing time and number of sets 
used in this study, is important in cases where fishers 
spend several days at sea. This can be used in lieu 
of total trip time, which is simplistically used as the 
reference time for fishing effort of handline fishers 
and may give gross inaccuracies in computing CPUE, 
especially when fishers spend several days at sea. A 
comparison of the results of payayayang (nighttime) 
and panayrin (daytime) (Fig. 4) presents an example 
of this concern. Thus, for standardization purposes, 
it is better to use actual time spent by every fisher 
for fishing with units of person-hour, not hour, as the 
unit of effort (Gulland 1969). This suggestion will 
avoid confusion that is proliferating in the literature 
on the improper units used for CPUE (e.g., Asia and 
Garcia 2009, Monteclaro and Abunal 2013, Morales 
et al. 2016). Inaccuracies in computing CPUE lead to 
inaccurate fisheries production estimates (Okamura 
et al. 2018). 

The total contribution of these six handline gears 
to total fish production in 2019 (Tab. 3) was about 800 
MT, or over 70% of the corresponding volume in 2020 
(PSA 2020); this result suggests that the total annual 
production of the province is underestimated.  In 
presenting this data, the number of gears was based 
on a census done as part of this study (Obar 2021). 
Morales et al. (2016) estimated the number of simple 
handlines which probably combines daytime and 
nighttime types, at 822; in comparison, both gears add 
up to 1225, or an increase of 52% over three years. 
Troll line number in this study is 547, a reduction of 
62% compared to their number in 2016. There is no 
change in the number of rod and reel, but the number 
of pole and line pasid increased about tenfold.  These 
results show the dominance of the daytime handline 
panayrin. This contribution is largely due to its apparent 
popularity among fishers. The number of payavavang 
and mangurugud units are also high, but payavavang 
fishing is only for 12 days a year while troll fishing 
is only for 25 days. Catch with payavavang is about 
70% higher than panayring, but the reduced fishing 
frequency is apparently due to the risks of fishing at 
night under harsh sea conditions. Taken together, 
the contribution of the gears operated nearshore is 
about 3%. Since many non-handline gears are also 
operated in a subsistence manner (Obar 2021), a 
more realistic estimate of the contribution of fishers 
belonging to this group may even be much higher 
(Obar unpublished data).

It is important to have more precise estimates of 
fish production, especially for an island province like 
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Batanes, because the allocation of its share of the 
national budget is based on production estimates. 
Regarding subsistence fisheries, which is evident 
from the analysis of catch data obtained through 
this study, their inclusion is important because their 
contribution to fisheries production and the local 
economy may be substantial (Pauly and Zeller 2016; 
Zeller et al. 2006). Since it is not factored in as part of 
total production, its value is not correctly accounted 
for in the gross domestic product. Apart, from that, 
it is necessary to properly plan for the anticipated 
pressure to these resources due to the promotion 
of Batanes as a destination of tourists; the timely 
generation of this information will surely benefit local 
government units in preparing their strategies to 
mitigate possible negative impacts of development 
initiatives, like tourism. The results of this study, 
therefore, provide useful inputs for local policies, 
not just for those affecting the local fisheries sector. 
During times of disaster, government relief agencies 
usually grapple with how much support need to be 
given to those who are affected by natural calamities 
and other extreme events, as the experiences of 
the oil spill event in Guimaras in 2006 and Typhoon 
Yolanda (Haiyan) Tacloban in 2014 revealed. As a 
province that regularly encounters disasters, this 
report provides an updated estimate of the value of 
support that may be given to handline fishers should 
they need support for natural disasters in the future. 
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