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ABSTRACT
Independent Port Sampling was conducted on catches landed or transshipped by purse
seiners and carriers in Papua New Guinea from May 2009 to April 2010. The size of
sampling reflected approximately 20% of the catch for the respective vessels sampled.
Species composition of the catch was dominated by Skipjack (71.3%), followed by
Yellowfin (24.3%), Bigeye (1.7%) and Other Species made up the remaining 2.7%.
Percentages of Skipjack increased in the last quarter of 2009 through to 2010 from 52.7 70.5% (low) to 71.3-78.6% (high) while Yellowfin decreased from 23.3 – 42% (high) to
17.8 – 24.6% (low). Inter-annual trends in length frequencies were observed for all the
major tuna species (Skipjack, Yellowfin and Bigeye) with the shifting of the modal and
mean lengths indicating progressive changes in fish sizes. More rigorous analysis is
needed to compare these results with previous studies and inter-annual variations for
management purposes. Other species were mainly made up of Bullet tuna (62%), Frigate
tuna (22%), Mackerel scad (7%), Triggerfish (4%), Rainbow runner (2%) and Black
triggerfish (1%) while the rest were below 1% composition. These non-target species
should become priority in future analysis.

INTRODUCTION
Purse seine fishing activities has increased dramatically over years in the Papua New
Guinea’s (PNG) Exclusive Economic Zone (EEZ) as a result of the increase in the
number of vessels. The rising effort had caused the purse seine catches to almost double
in the past 10 years. (Nicol et al, 2009). The fishery mainly targets Skipjack tuna (SKJ)
but Yellowfin (YFT) and Bigeye tuna (BET) which are common in the catches are also
classified as a major species because of their commercial value. Fish aggregating devises
(FAD) are widely utilized by purse seiners to increase fishing efficiency in PNG waters.
With the growing fishing pressure on the fish populations in PNG EEZ, it is imperative to
monitor the condition and health of the stock. Size and catch composition are important
primary indicators that can reveal changes in the population due to fishing or other
environmental factors. Understanding and monitoring of these changes is vital for
sustainable management of the fishery.
The PNG National Fisheries Authority started collecting species and length data from
independent port sampling projects occasionally in 1999, 2005 and 2008. A 12 month
extensive sampling was conducted in 2009 to 2010 with the aim of increasing the
temporal scale of the data. This paper provides a descriptive analysis on the species
composition of the catch by purse seiners in Papua New Guinea from May, 2009 to May,
10 and the size (length frequencies) of major tuna species, Skipjack, Yellowfin and
Bigeye. Compositions of other species that interact with the purse seine fishery were also
studied.
METHODS
Port Sampling was carried out in major tuna ports of Papua New Guinea (Madang, Lae,
Wewak and Rabaul) during the months of May, 2009 to May, 2010. A total of 180 port
visits made by 54 catcher vessels and 18 carriers that either landed or transshipped their
catches in port were sampled by trained port samplers.
Sampling
A fish storage well in a vessel was divided into three layers; Top, Middle and Bottom in
which a number of nets were selected from each and were sampled. The number of nets
per layer depended on the total weight of the catch in the well to obtain an estimated 20%
of the catch that were unloaded or transshipped. This was done for all storage wells that
catch were taken out from. All fish including non-targeted species in the net were
identified to species level and their fork lengths were measured to the nearest centimeter
using a standard observer caliper. Vessel and catch information were obtain from the the
log sheets.

Data Entry and Analysis
All data were entered into a Microsoft Access database designed to cater for all port
sampling data including vessel set and catch storage information. Data was then exported
into Microsoft Excel were all the analysis were performed.
Species Composition
Species composition analysis was done for major tuna species, Skipjack, Yellowfin and
Bigeye while the rest of the by-catch species were grouped as Other Species. Other
species included tuna-like species (eg, Bullet and Frigate tuna), other finfishes, sharks,
marine mammals (e.g dolphins), marine reptiles (e.g turtles) and unidentified species that
were found in the purse seine catches. Overall species composition and species
composition by month were analyzed.
Length Frequency
Frequencies were calculated for individual lengths and length frequency charts were
generated by month for Skipjack, Yellowfin and Bigeye tuna. Descriptive statistics were
also performed on the lengths for each tuna species using Microsoft Excel Data Analysis
Tool Pack.
Other Species
Percentage composition of the Other species were calculated and listed from the most
dominant to the least.
RESULTS
Species Composition
Skipjack dominated the total number of fish sampled with 1,714,372 (71.3%), followed
by Yellowfin with 585,298 (24.3%) and Bigeye with 40,330 (1.7%). The remaining 2.7%
(64,184) were made up of Other species (Figure 1).
Species Composition by Month
Figure 2 shows the percentage composition of Skipjack, Yellowfin, Bigeye and Other
species for each of the sampling months from May 2009 to May 2010. Low percentages
of Skipjack were observed from May to September, 2009 (52.7 -70.5%) with the lowest
occurring in May, 2009 while higher percentages of Yellowfin were observed (23.3 –
42%) with highest occurring in May, 2009.
Higher percentages of Skipjack were observed from October 2009 to May, 2010 (71.378.6%) with the highest percentage occurring in November, 2009 while lower

percentages of Yellowfin were observed (17.8 – 24.6%) with lowest occurring in
November.
Percentages of Bigeye ranged from lowest occurring in July and November, 2009 and
highest in May, 2009. Percentage composition of Other species increased from 2.4% in
May, 2009 to its highest at 4.4% in August, 2009 and then steadily declined to 1.1% in
May, 2010.
Length Frequencies of Major Tuna Species
Skipjack
Figure 3 shows the length frequencies of Skipjack for each sampling months from May2009 to May-2010. The average mode of the distribution throughout the sampling period
was 47.08 cm with fairly sharp peaks and an average mean of 45.08 cm. Increase in
smaller sized Skipjack (28-40 cm) was evident in June, 2009 with a left-skewed
distribution followed by a progressive increase in fish size in following months which
resulted in broad mode projections. However, traces of larger sized fish (≈52-73 cm)
were observed in July, 2010 which became distinct later in the year (2010) increasing the
average mean lengths of Skipjack from 42- 43 cm to 44 - 47 cm. The average mean
lengths were higher in the months of November, 2009 to May, 2010 compared to the
months of June to October, 2009. Distinct bimodal distributions were observed in the
months of March, April and May, 2010 with the higher peak at 50 – 51 cm and the lower
peak at 35 – 36 cm.
Yellowfin
Length frequencies of Yellowfin are shown in Figure 4. The overall average mode of the
distribution was 56.84 cm with an average mean length of 61.53 cm. In most of the
sampling months, the distributions were slightly skewed towards larger fish with one or
two smaller peaks except in July, 2009 and May, 2010 where distribution showed three
relatively high modes across a range of 21 – 109 cm. Small peaks of fish size (22 – 44
cm) which were less than the average mode were also observed in the months of Jun-Sep,
2009 and possibly April, 2010 as well.
Bigeye
Length frequencies of Bigeye in figure 5 showed clear peaks in the distribution over the
sampling months. The average mode was 56.46 cm. A smaller peak at 40 cm relative to
the larger at 56 cm was observed in July, 2009. The same bimodal distribution was also
captured in August, September, and November, 2009 with the smaller peak at 45-50 cm
and the larger at 60 cm while in October, the two peaks were both relatively high. Larger
sizes Bigeye was observed in samples from January to Apr, 2010.

Other Species
Bullet tuna dominated the sampled catches of Other species with more than 62%
composition followed by Frigate tuna (22%), Mackeral scad (7%), Trigger fish (4%),
Rainbow runner (2%) and Black trigger fish (1%). Other species that were also quiet
frequent in the samples were Dolphin fish (0.9%), Kawakawa (0.3%) and Yellowtail
kingfish (0.2%). All the other species contributed less than 0.1% to the overall
composition of other species of the samples. These include a couple of shark species
(Silky, Bignose, Longfinned mako and unidentified spp.), turtles (Leatherback, Olive
Ridley and an unidentified spp.) and dolphins. Table 1 is a list of all the Other species
that were sampled and their catch compostion.
DISCUSSION
Species Composition
The overall species composition for this sampling period from May, 2009 to May, 2010
illustrated the expected Skipjack dominated purse catches (Fonteneau, 2008; Nicol et al,
2009). The species composition is fairly similar to the port sampling results conducted in
2008 (Kumoru et al, 2009) with a slight increase in Skipjack (1.3%) and Other species
(0.7%) while Yellowfin and Bigeye declined by 1.7% and 0.3% respectively. However,
both 2008 and 2009/10 species composition differed greatly from the 1999 and 2005
result presented in Koren, 2007 where Skipjack increased from 46.1 – 64% where as
Yellowfin decreased from 44.9 - 35% as well as Bigeye from 9 – 1%. Koren, 2007
concluded that the difference may not necessarily represent a change in catch
composition because the sample size for the 2005 data was too small due to only three
months of sampling. With the two recent sampling periods we can presume changes in
the composition in purse seine catches. The increase in purse seine activities and use of
fish aggregating devises (FAD) to increase fishing efficiency has increased the catch of
SKJ dramatically (Nicol et al, 2009) and the catch of non-targeted juvenile YFT and BET
which contributed to their decline.
Species composition by month
An inverse relationship was observed between the catch composition of Skipjack and
Yellowfin from May, 2009 to May, 2010. Yellowfin catches were relatively higher in the
early months of sampling period. This may be due annual season patterns affecting
horizontal and vertical movement behavior of the species. Due to insufficient analysis of
the data it is impossible to say if the FAD closure in August-September had any role in
the relatively high composition of Yellowfin and relatively low Skipjack. Other species
also had a similar trend to Yellowfin percentage composition.
Length Frequencies of Major Tuna Species
There were clear trends in monthly variations in the sizes of all major tuna species
(Skipjack, Yellowfin and Bigeye) indicating changes in fish sizes of purse seine catch.

However, the inter-annual trends were not the same with fish sampled in 1999 for
specific months (Koren, 2007). 1999 samples were from locally based vessels that
concentrated mainly in archipelagic waters whereas this port sampling covered vessels
from other fleets including foreign that fish in PNG waters. Thus, a wider coverage of the
PNG EEZ was represented including Solomon Seas.
The modes and means (APPENDIX 1) for Skipjack and Yellowfin were also lower than
those sampled in 1999 indicating a possible decrease in sizes of these two species in
purse seine catches. Since the purse seine effort in the PNG EEZ has almost doubled in
the past ten years (Nicol et al, 2009), we question the effect of fishing pressure by purse
seiners on the sizes and condition on the fish stock. The sizes of Bigeye in purse seine
catches on the hand seemed to increase over the years as the modes and means were
higher than the 1999 samples.
Other Species
Dominant species in the catch composition of Other species were similar to the 2008
results (Kumoru et al, 2009) except the inclusion of Triggerfish with 4% in the current
sampling period. However, the percentage of Bullet tuna decreased by 16% while Frigate
tuna increased by 7%. Catch composition of Mackerel scad and Rainbow runner
increased by 3% and 0.98% respectively. Because of the difference in the sampling sizes
between the sampling periods we cannot strongly conclude the changes in the catch
composition to fishing or environmental impacts. Low percentages of Kawakawa,
Dolphinfish and shark spp. were observed in both periods. Nicol et al, 2009, gave a
detailed analysis of these non-targeted species using observer data which are more
representative of the catch since data was collected at sea. However, most of the species
were comparable with the port sampling data except for some, such as the Marlin spp.
was not detected in port.
CONCLUSION AND RECOMMENDATIONS
The comparison of the results with previous port sampling studies highlighted in the
discussion of this paper indicated changes in the size and species composition of purse
seine catches landed or transshipped in PNG over the years. However, more rigorous
analysis is needed to confirm and determine the significance of these changes and its
impact to fishery as whole. More studies into inter-annual variations are also vital for
sustainable management and development of conservation measures. Non-targeted
species (Other Species) should be a priority in future analysis.

ACKNOWLEDGEMENS
The tireless effort of port sampling coordinators and port samplers throughout PNG is
highly valued. Without whose commitment this report would not have been possible. We
would also like to thank Mr Augustine Mobiha for comments and guidance in building
this report.

REFERENCES
Fonteneau, A. (2008). Species composition of tuna catches taken by purse seiners,
Western and Central Pacific Commission, Scientific Committee, 4 th Regular Session, Port
Moresby, WCPFC-SC4-2008/ST-WP-2.

Koren, L.N.H. (2007). An assessment of independent fishery tuna data collected from
tuna landings from purse seine vessels in Madang for the year 1999 and 2005, Western
and Central Pacific Commission, Scientific Committee, 3 rd Regular Session, Honolulu,
WCPFC-SC3-FT SWG/IP-11.

Kumoru L., Usu T.C., Yaman L.K. and Baje, L. (2009). Species composition and length
frequency of Papua New Guinea purse seine catch from the 2008 independent port
sampling, Western and Central Pacific Commission, Scientific Committee, 5 th Regular
Session, Port Vila, WCPFC-SC5-2009/EB-IP-16.

Nicol S., Lawson T., Briand K., Kirby D., Molony B., Bromhead D., Williams P.,
Schneiter E., Kumoru L. and Hamptom J. (2009). Characterisation of the tuna purse
seine fishery in Papua New Guinea. ACIAR Technical Report No. 70, 44pp.

TABLES AND FIGURES
Table 1. List of all non-target species that were found in purse seine catches
from May, 2009 to May, 2010 and their percentage composition in relation to
each other.

Figure 1: Overall species composition of purse seine catches sampled in port
from May, 2009 to May 2010.

Figure 2: Species composition by month of purse seine catches sampled in
port from May, 2009 to May, 2010.

Figure 3: Length frequency distribution of Skipjack tuna caught by purse
seiners from May, 2010 to May, 2010.

Figure 3: continued...

Figure 4: Length frequency distribution of Yellowfin tuna caught by purse
seiners from May, 2009 to May, 2010.

Figure 4: continued…

Figure 5: Length frequency distribution of Bigeye tuna caught by purse seiners
from May, 2009 to May, 2010.
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APPENDIX 1 - Descriptive Statistical Tables.
Analysis of Skipjack length measurements (cm)

Analysis of Yellowfin length measurements (cm)

Analysis of Bigeye length measurements (cm)

