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The EAF-Nansen Programme

The EAF-Nansen Programme "Supporting the application of the Ecosystem Approach to
Fisheries Management considering climate and pollution impacts’ (GCP/GLO/690/NOR)
aims to further strengthen the knowledge base and the overall institutional capacity for the
implementation of the Ecosystem Approach to Fisheries (EAF) in developing countries,
with additional attention to the impact of climate variability and change, pollution and other
anthropogenic stressors.

The programme, that started implementation in May 2017, builds on earlier phases, and is
governed by an agreement between the Food and Agriculture Organization of the United
Nations (FAO), the Institute of Marine Research (IMR), Norway and the Norwegian
Agency for Development Cooperation (Norad). The three pillars of the new programme
are: Science, Fisheries management, and Capacity development. A new state of the art
research vessel, Dr Fridtjof Nansen is an integral part of the programme. A science plan,
covering 11 research themes, guides the programme scientific work.

The programme works in partnership with countries, regional organizations, other
UN agencies as well as other partner projects and institutions.

L e Programme EAF-Nansen

Le Programme EAF-Nansen “Appuyer la mise en cauvre de |'approche écosystémique de la
gestion des péches en tenant compte des impacts du climat et de la pollution”
(GCP/GLO/690/NOR), vise a renforcer la base de connaissances et la capacité
institutionnelle pour la mise en cauvre de |'approche écosystémique des péches (AEP) dans
les pays en développement, en accordant une attention particuliére aux effets de la
variabilité et du changement climatique, de la pollution et d autres facteurs de stress
anthropiques.

Le programme, qui a débuté en mai 2017, Sappuie sur les phases précédentes et est régi par
un protocole d'accord entre I'Organisation des Nations Unies pour ['alimentation et
I'agriculture (FAO), l'Ingtitut de recherche marine (IMR) de Norvege et I'’Agence
norvégienne de Coopération au développement (Norad). Les trois piliers du nouveau
programme sont : la science, I’ aménagement de la péche et le dével oppement des capacités.
Un navire de recherche a la pointe de la technologie, le nouveau Dr Fridtjof Nansen, fait
partie intégrante du programme. Un plan scientifique, couvrant 11 themes de recherche,
guide les travaux scientifiques du programme.

Le programme travaille en partenariat avec les pays, les organisations régionales, d'autres
agences des Nations Unies ains que d'autres projets et institutions partenaires.
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EXECUTIVE SUMMARY

This survey was part of a synoptic coverage of the Bay of Bengal marine resources and
ecosystems conducted by the research vessel (R/V) Dr Fridtjof Nansen under the framework
of the EAF-Nansen Programme (2017-2021). Survey objectives represented a wide scope of
research areas linked to the EAF-Nansen Science Plan and encompassing marine resources,
pollution and climate. Therefore, in addition to providing key information on the abundance
and distribution of main pelagic stocks, the survey programme was designed to also support
longer term research projects under the EAF-Nansen science plan.

This report documents the scientific scope of the survey within Sri Lanka EEZ, the sampling
methods used and provides preliminary results while the broader set of results is expected to
come as part of the activites under the EAF-Nansen Science Plan and will be published

separately.

The ecosystem survey was successfully carried out and provided a wealth of new data on the
marine shelf and slope ecosystem off Sri Lanka. Data collected during the survey included
physical and chemical oceanography, plastic pollution, plankton distribution and abundance,
pelagic and demersal fish biomass, distribution and diversity, and distribution of marine
mammals. Standard acoustic and swept area fish stock assessment methods were used to
estimate the distribution, abundance and biomass of the pelagic and demersal fish stocks in
the region.

Waters off the east coast of Sri Lanka are characterised by a 50-100 m thick surface layer
with high temperature and low salinity, except for the southern coast where signs of
upwelling were present. Observations during the survey were considered as typica for the
season.

In agreement with the oceanographic picture, highest concentrations of zooplankton biomass
were recorded in the South Coast of Sri Lanka. The zooplankton species diversity was
highest in the South West and North West regions. With regard to ichthyoplankton
distribution, an important indicator of fish nursery areas, the highest average number of fish
larvae was observed in the South East region.

Microplastics were found all around Sri Lanka, and the vast mgjority belonged to the
“secondary” category, indicating that the packaging material, industrial applications and
fishing gear are major sources. The highest concentrations were found in the North Western
region off Sri Lanka This region was highly polluted with microplastics, compared to other
regions, while the northeast coast and the south coast showed the lowest number of
microplastic particlesin the samples.

The total biomass of clupeiformes, i.e sardines and anchovies (Clupeidae, Dussumieriidae
and Engraulididae) was 21 000 tonnes, of this more than 18 000 tonnes were found in the
South West coast region (off Negombo). Biomass of the Pel2 group (Carangidae,
Scombridae, Barracuda and Hairtails) was estimated at 101 000 tonnes, with the highest
abundance found along the south and west coast.



Demersal fish biomass, based on the swept-area method, was 53 000 tonnes excluding
jellyfish, garbage, coral debris and sponges that came up with the trawl. Looking at the
biomass on the shelf (20-100 m depth) in the different regions the North West coast gave the
lowest biomass estimate (967 tonnes). The highest biomass in the coastal zone was found on
the shelf off Batticaloa in the South East region with an estimate of 8173 tonnes, the South
West coast had the second highest biomass estimate on the shelf with biomass of 7894
tonnes. The biomass of jellyfish was 15 600 tonnes with a majority (14 200 tonnes) from the
shelf off Batticaloain the East region.

The present survey provided the opportunity for the first marine mammal systematic
observation carried out in Sri Lanka covering the whole coastal areas within a season. During
the survey, five species of cetaceans were recorded. Blue whal e Balaenoptera musculus is the
most commonly observed (72% of total observations) and showed a wide distribution with a
record of 151 (best) individuals. Since there were very low sightings of blue whales in the
East of Sri Lanka, the current survey results indicated that during the southwest monsoon
period the blue whales in Sri Lanka are found mainly in the southwestern part of the country.
Importantly, the highest blue whale aggregations were recorded on the dense shipping lane
from Dondrato Galle in the South coast of Sri Lanka.



CHAPTER 1. INTRODUCTION

This survey was planned as part of a synoptic coverage of the Bay of Bengal marine
resources and ecosystems to be conducted by the R/V Dr Fridtjof Nansen in 2018 as part of
the EAF-Nansen Programme (2017-2021). In connection with this phase of the Programme, a
Science Plan has been developed that addresses 11 different topics within three main lines of
research related to resources, impacts of oil/mining activities and pollution on resources and
ecosystems and climate change. Therefore, in addition to providing key information on the
abundance and distribution of main pelagic stocks, the survey programme was designed to
also support the research projects under the science plan. Within this framework, the survey
scope and objectives for the Bay of Bengal were discussed and agreed to during a regional
meeting held in Colombo (Sri Lanka) in August 2017.

The desirability of a survey in Sri Lanka waters was also put forward to Norad and IMR in
connection with the existing bilateral cooperation in fisheries.

1.1 Thesurvey area

The area surveyed in 2018 by the R/V Dr Fridtjof Nansen includes the continental shelf and
upper slope of East Africa (continental) (Leg 1), the Mascarene Bank (Leg 2) and parts of the
Bay of Bengal region (Leg 3). Transfer of the vessel between the different legs was used as
an opportunity to carry out studies of specific oceanographic features and of the mesopelagic
communities. The continental shelves and upper slope areas of Sri Lanka, Bangladesh,
Myanmar and Thailand were covered as part of Leg 3. Figure 1 provides an overview of the
surveys undertaken as part of Leg 3.



Figure 1. The survey plan for the R/V Dr Fridtjof Nansen during leg 3.

The survey 3.1 started in Colombo (Sri Lanka) on 24 June 2018 and covered the continental
shelf and upper slope of Sri Lanka until 16 July. After completion of the survey off Sri
Lanka, the vessel moved northwards to compl ete oceanographic sampling in the international
waters of the Bay of Bengal. In Bangladesh, the main emphasis was on pelagic resources,
while in Myanmar on the distribution of eggs and larvae. Off Thailand, the priority was the
deep waters of the Andaman Sea.



This report describes the ecosystem survey along the coast of Sri Lanka (Leg 3.1, Figure 2)
covering hydrographic conditions, phytoplankton, zooplankton and ichthyoplankton, an
abundance of pelagic and demersal resources, biodiversity from trawl catches, pollution
(microplastics, food safety and nutritional value of fish), the occurrence of top predators.
Additional analysis of data collected will take place as part of the work under the EAF-
Nansen Science Plan.

Figure 2. R/V Dr Fridtjof Nansen Survey Programme 2018, Leg 3.1. Note: Survey regions (1-6) were
designed according to the Dr Fridtjof Nansen surveys carried out in 1978 - 1980 in Sri Lanka. Roman
numbers I-XI describes the numbering of the ecosystem transects carried out.

1.2 Survey objectives
Hydrography:

e To map the hydrographic/environmental conditions in the survey area (temperature,
salinity, oxygen, chlorophyll, nutrients and pH values).



Phytoplankton, zooplankton, ichthyoplankton and jellyfish:

To establish as far as possible, the distribution, abundance and composition of
phytoplankton and zooplankton (including jellyfish), and species composition of fish
eggs and larvae.

Pelagic and demersal fish stocks:

To obtain information on abundance, distribution (also by size) of the main pelagic
fish species, and also considering the pelagic sub-groups PEL 1(clupeids, engraulids)
and PEL2 (carangids, scombrids, barracudas, hairtail), using acoustic methods in a
systematic grid survey strategy and conducting targeted trawling.

To obtain information on abundance, distribution (also by size) of the main demersal
fish species, crustaceans and squids, using a swept-area method with bottom trawls.
To collect information on the biodiversity of fish from trawl catches

To collect information on maturity stages, for the main pelagic fish, demersal fish,
crustaceans and squids.

To collect samples for genetic analysis for selected species.

To collect stomach samples for analysis of contents (diet) including microplastics.

Mesopelagic fish:

To identify the main species of mesopelagic fish in coastal waters around Sri Lanka.

Contaminants:

To collect samples of fish species consumed locally, the most abundant/less exploited
depth water fish species and other indicator species, for analysis of contaminant levels
and nutrient values.

Top predators:

To record occurrence of sea birds and marine mammals along the cruise track.

1.3 Participation

A total of 29 scientists and technicians from Sri Lanka and Norway participated in the survey.
Thefull list of participants and their affiliations are given in Table 1.

10



Table 1. List of participants, their role and affiliation during the survey off Sri Lanka.

PARTICIPANT ROLE AFILIATION
Jens-Otto Krakstad Cruise Leader IMR
Prabath Jayasinghe Local Cruise Leader NARA
Atle Totland Scientist- Acoustics IMR
Padmini Dalpadado Scientist- Plankton Biology IMR
Henrik Sgiland Scientist- Oceanography IMR
Edel Erdal Scientist- Food Safety IMR
Amalie Moxness Scientist- Food Safety IMR
Olaf Saras Acoustic Engineer IMR
Hege Rognaldsen Acoustic Engineer IMR
Tom Williams Technician -Fish Lab IMR
Erik Odland Technician -Fish Lab IMR
Sisira Haputhantri Scientist -Fisheries Biology NARA
Vasantha Pahal awattarachchi Scientist- Water Chemistry NARA
Ajith Kumara Scientist - Fisheries Biology NARA
Ramani Shirantha Scientist - Plankton Biology NARA
Upul Liyanage Scientist -Marine mammal/ Sea bird Biology NARA
Sujeewa Athukoorala Scientist- Fisheries Biology (Acoustics) NARA
AkilaHarischandra Scientist- Physical Oceanography NARA
Ishara Rathnasuriya Scientist- | chthyoplankton Biology NARA
Srimantha Nirbadha Scientist- Water Chemistry NARA
Sudheera Gunasekara Scientist - Fisheries Biology (Acoustics) NARA
Kasun Dalpathadu Scientist - Fisheries Biology NARA
Thilanka Madhushanka Scientist - Plankton Biology NARA
Thejani Balawardhana Scientist - Fisheries Biology NARA
Udeshika Wimalasiri Scientist — Zooplankton Biology NARA
Thiruchenduran Somasundaran | Scientist- Food Safety NARA
Ashoka Weerakoon Scientist- Microplastic Analysis NARA
Duminda Withanaarachchi Scientist — Plankton Biology DFAR
Nalin Herath On board Observer/Scientist— Fisheries Biology | NAVY

List of institution abbreviations:

IMR — Ingtitute of Marine Research, Bergen, Norway

NARA — National Aquatic Resources Research and Development Agency, Sri Lanka
DFAR — Department of Fisheries and Aquatic Resources, Sri Lanka

NAVY — Sri Lanka Navy

1.4 Narrative

The research vessel Dr Fridtjof Nansen arrived in Colombo, Sri Lanka on 21 June 2018 after
completion of Leg 2.2 crossing the southern Indian Ocean from Port Luis, Mauritius. On the
22" morning, the National Aquatic Resources Research and Development Agency (NARA)
of Sri Lanka welcomed the vessel. On the 23", the vessel was open to the public including
university students, staff of NARA and the Ministry of Fisheries and other interested visitors.
The Sri Lankan scientists embarked at 16:00 hrs of the same day. The vessel departed from
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Colombo on 24 June at 08:00 local time in the morning and sailed towards the north-east
coast of Sri Lanka on the border with India.

The first sampling station took place in the morning of 26 June at 04:00 local time (UTC
+5.5h). The vessal continued the survey southwards and around Sri Lanka and reached the
northeastern region on in the early morning of 14 July. The vessel then proceeded on an
offshore acoustic and hydrographic transect to search for pelagic fish in offshore waters off
the west coast and to get more data on water mass circulation in that area. A request from the
NAVY to map the bottom topography in an area off Colombo port was received during the
survey. After confirmation by NARA and realising that time was available for this work, a
small bathymetric survey was carried out on in the morning of 15 July. The survey ended at
around 14:00 hrs the same day with the vessel sailed to Colombo.

15 Survey effort

The design of the standard survey and the sampling followed the agreed design described in
the sailing order for Leg 1.3. This implied a systematic survey track consisting of pseudo-
parallel acoustic transect lines perpendicular to the coastline, from 20 m to 1500 m depth,
equally spaced approximately 10 nautical miles apart. Every degree latitude an ecosystem
transects were carried out with detailed hydrographic sampling with CTD, and phytoplankton
and zooplankton sampling stations at predefined bathymetric depths (Annex I).

Besides acoustic sampling for pelagic fish biomass estimation, the survey design also allowed
a continuous recording of data from the multibeam bottom mapping echo sounder EM 302,
thermosalinograph and weather station. The bottom penetrating echo sounder was used on
selected locations along the ecosystem transects.

Bottom trawling for biomass estimation of demersal fish and crustaceans was undertaken at
three different depth-strata on each transect or when bottom conditions allowed, between
20-50 m, 50-100 m and between 100-1000 m depth. Due to the steepness of the shelf, the
number of trawl station beyond 100 m was low and no biomass estimate could be carried out
for this depth range.

Hydrographic variables were measured at every bottom trawl station and at “ecosystem”
sections perpendicular to the coastline about every 60 nm. At these transects, in addition to
CTD sampling, an elaborate sampling program was conducted including for plankton, egg
and larvae and water collected for chemical analysis.

Table 2 summarises the survey effort in each sub-area, while Table 3 shows the area covered
and effort per strata as used in the swept area analyses. Table 4 shows the areas of the
acoustic stratused during the survey. The cruise tracks with bottom-trawls, pelagic trawls,
plankton and hydrographic stations can be found in Figure 3.
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Table 2. Survey effort per region with the in number of sampling stations. Number of CTD, Phyto -
phytoplankton nets, WP2 — zooplankton nets, Multi — Multinet mammoth for eggs and larvae, Manta
—nets for plastic particles in the surface, BT-bottom trawl and PT- Pelagic trawl hauls.

Regions North Central South South South North  Offshore

East East East West West West
Date 25-28/6  28-30/6 30/6-3/7 4-6/7 6-10/7  10-14/7 14 15/7
(Dl\'us\t/la)”ce 2995 337.1 469.1 312.8 912.6 4221 81.7
Transect 5 8 13 9 11 9 1
BT 12 10 18 11 13 5 0
PT 2 1 2 2 7 3 2
CTD 21 20 28 18 22 18 8
Phyto 3 6 4 3 6 1 0
WP2 5 10 10 5 10 3 4
Multi 3 5 5 3 4 2 2
Manta 3 6 6 3 6 2 2
;}J?Se* 7 7 9 7 7 7 4

Table 3. Survey effort, with the number of valid trawl hauls for swept-area analysis (by region and

depth strata).
Region Effort Depth strata (m)
20-100 100-500
1 North West N trawl hauls 3 2
Sampling intensity (A/N) 51 131
Area (NM?) 153 261
2 South West N trawl hauls 13 -
Sampling intensity (A/N) 81 -
Area (NM?) 1047 203
3 South N trawl hauls 10 1
Sampling intensity (A/N) 65 241
Area (NM?) 653 241
4 South East N trawl hauls 18 -
Sampling intensity (A/N) 44 -
Area (NM?) 795 207
5 Central East N trawl hauls 10 -
Sampling intensity (A/N) 35 -
Area (NM?) 345 191
6 North East Trawlhauls 9 2
Sampling intensity (A/N) 75 221
Area (NM?) 677 442
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Table 4. Stratum and areas surveyed acoustically along the coast of Sri Lanka. The positions (Decimal
degrees) relates to the corners of the strata. These were further subdivided into two depth strata at the
500 m isobaths.

Stratum Area (nm?) Start Lat start Lon End Lat End Lon

NW_shallow 11144 Not covered

I_NW_20-500 m 414.0

|_NW_500-1000 m 805.4 8.943 79.925 7.287 79.831
SW_shallow 203.8 Not covered

[1_SW_20-500 m 1248.6

II_SW_500-1000 m 278.9 7.287 79.831 5.935 80.499
S shalow 166.3 Not covered

[11_S 20-500 m 871.4

I11_S_500-1000 m 135.2 5.935 80.499 6.334 81.519
SE shallow 445.6 Not covered

IV_SE 20-500 m 928.4

IV_SE_500-1000 m 157.0 6.334 81.519 8.333 81.398
CE_shallow 332.0 Not covered

V_CE_20-500 m 521.1

V_CE _500-1000 m 1191 8.333 81.398 9.503 80.560
NE_shallow 605.9 Not covered

VI_NE_20-500 m 1100.7

VI_NE_500-1000 m 149.9 9.503 80.560 9.777 79.934
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Figure 3. Cruise track and trawl stations (left) and CTD and plankton stations (right).
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CHAPTER 2. METHODS

2.1 Underway sampling

M eteor ological data recording

Meteorological data are normally logged continuously from the AANDERAA Smartguard
meteorological station and included wind direction and speed, air pressure, relative humidity,
air temperature and solar radiation. All data were logged to the Nansis tracklog system
averaged every 60 sec. The wind speed and directions observed along the ship track is
reported in this report.

Thermosalinograph

The SBE 21 SeaCAT thermosalinograph ran continuously during the survey, obtaining
samples of sea surface (at 4 m depth) recording salinity and temperature every 10 seconds.
An attached in-line C3 Turner Design Submersible Fluorometer measured turbidity and
chlorophyll-alevels.

Current speed and direction measurements (ADCP)

Two hull-mounted Acoustic Doppler Current Profiler (VMADCP) from RD Instruments ran
during the survey. The frequency of the VMADCP are 75 and 150 kHz. At the start of the
cruise the system was run in narrowband mode and set to estimate the current in 8 and 16 m
vertical bins at 150 and 75 kHz. Due to very shallow shelf regions surveyed, the settings for
the 150 kHz were changed to the broadband mode with 4 m vertical bins. Thus, from late
July 2, the 150 KHz was run with increased vertical resolution and shallower penetration. The
depth range covered by these instruments was variable, depending on sound scattering
conditions, and settings. The 150 kHz ADCP ranged from 20-400 m in narrowband and 12-
200 m in broadband mode settings. The 75 kHz reached 650-800 m. The heading data to
convert the current recorded in the ship-referenced coordinates to the absolute zonal and
meridional components were obtained from the vessel’ s differential GPS system, Seapath.

The ADCP data were  postprocessed using the CODAS system
(https.//currents.soest.hawaii.edu/docs/adcp doc/) producing 180s ensembles. The two data
sets were interpolated to a combined data set, with shallow values (<105 m) with weight 1 for
the 150 kHz data and deep data (>155 m) with weight 1 for the 75 kHz data, and linear
interpolation between these depths.

The ADCP velocity vectors from the main sections are plotted on a map at 100 m intervals
down to 600 m depth, Figures 9-12.

2.2 Fixed hydrographic station sampling

A series of biological and oceanographic sampling was undertaken every 60 NM, i.e. along
every 6th acoustic transect (Transects 1, 5, 9 and so on). Samples were taken at a water depth
of between 25 and 30m, at the 100 m depth, at 500 m depth and at the outer end of the
transects, i.e. at 1000 m bottom depth. These stations were referred to as “ super-stations’. In
addition, further CTD stations were sampled at all bottom trawl stations.

16



The samples collected on these transects are shown in Figure 4 and in Annex 1.

Figure 4. Sampling diagram showing the depth and the equipment used at the super stations transects,
from the inshore (Ieft side) towards the deep 500 m stations (right side).

2.3 CTD sensors—temperature, salinity, oxygen and fluorescence

Vertical temperature and salinity profiles were obtained by a Seabird 911 CTD, while in situ
concentrations of dissolved oxygen were measured using a CTD-mounted SBE 43 oxygen
sensor. Real-time logging and plotting were performed using the Seabird Seasave software
installed on a PC. Attached to the CTD was also an uncalibrated Chelsea Mk 111 Aquatracka
fluorimeter, which measures in situ fluorescence on a relative scale and a Photosynthetic
Active Radiation (PAR) sensor, measuring downwelling irradiance (in micromole
photons m-2).

The salinity sensor on the CTD was validated using a Portasal salinometer from Osil (mod.
8410A) on board the vessel and the oxygen sensor was validated using Winkler titration
(Grasshoff et al. 1983).

Salinity validation against the water bottles was carried out at maximum observation depth on
all deep stations, giving 30 samples for analysis. The salinity samples were measured with the
Portasal salinometer unit installed onboard. The water bottles after the collection were left for
more than 24 hours in the vessel’s CTD Lab to acquire the same room temperature. The
measurement of each water bottle was repeated 2 times for each water bottle and was the
absolute difference between the two samples was less than 0.001. The median and mean of
the difference between the CTD and water bottles were 0.008 and 0.003, respectively, and a
standard deviation of 0.011. Indicating a high CTD salinity. Given the high variability in the
difference between the CTD and Salinometer values, no correction was carried out, even
though the median difference is on the high side.
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Ocean acidification parameters (pH and alkalinity)

The Nansen is currently equipped with a CTD rosette holding up to 12 ten litre Niskin bottles
that are used to collect water samples from pre-defined depths. The standard sampling depths
were defined to cover the depth range observed with the CTD for nutrients and the top 200 m
for chlorophyll on al CTD stations in the transects. These samples were used to determine
chlorophyll, pH, alkalinity and for nutrient analyses (nitrate, nitrite, silicate and phosphate) as
described below.

Seawater samples (250 ml) from the CTD-mounted Niskin-bottles were collected in
borosilicate glass bottles using silicone tubing to reduce air exchange. Both pH and alkalinity
were analysed on board the vessel. pH was determined spectrophotometrically using a diode
array spectrophotometer and a pH sensitive indicator, m-cresol purple in 2 mM solution, as
described by Clayton and Byrne, 1993; Chierici et al., 1999. Alkalinity was measured by
titration with acid (0.05M HCI) and changes in pH were measured with an electrode
(potential in mV) using tiamo software. The data provide information on the marine
carbonate system and parameters for ocean acidification.

Nutrient samples

Seawater samples (20 ml) for nutrient analyses (nitrate, nitrite, silicate and phosphate) were
collected from the Niskin water-bottles. The seawater samples were stored in 20 ml
polyethylene vials, conserved with 0.2 ml chloroform, and kept cool and dark in arefrigerator
(Hagebg and Rey, 1984). The analyses will be made on shore by IMR, using a modified
Alpkem AutoAnalyzer C (O | Analytica, USA) and following standard procedures
(Strickland and Parsons, 1972). The seawater samples were stored in 20 ml polyethylene
vials, conserved with 0.2 ml chloroform, and kept cool and dark in arefrigerator (Hagebg and
Rey, 1984). The analyses were made at the Institute of Marine Research (Bergen, Norway),
using a modified Alpkem AutoAnalyzer C (O | Anaytical, USA) and following standard
procedures (Strickland and Parsons, 1972). Extra standards were added during the analysis to
cover the whole measurement range. During the laboratory’ s quality control of the data, some
outlying values that were obviously wrong were excluded. The quality control included
evaluation of the ratios between the different nutrients.

Phytoplankton sampling

Water samples from selected depths from the CTD were filtered using a 0.7um filtration
system (Munktell glass-fibre filters Grade: MGF, vacuum 200 mm Hg). Filters were stored at
-20°C for subsequent chlorophyll-a analysis. The assay was performed by extraction with
90% acetone followed by centrifugation, and the measurements using a fluorometer (model
10 AU, Turner Designs Inc., Sunnyvale, Ca., USA), according to Welshmeyer (1994) and
Jeffrey and Humphrey (1975).

Qualitative phytoplankton samples were collected at super-stations as described above. At
each super-station, qualitative phytoplankton samples were collected with a net (35 cm in
diameter and mesh-size of 10 pum, hauled vertically at a speed of 0.1 ms-1 from the depth of
30 m to the surface (from ca. 5 m above bottom at the 30 m stations). Quantitative analysis of

18



phytoplankton was done by counting the individual species in triplicates under the compound
light microscope (Biological microscope, MEIJI, Japan) using a counting chamber

Zooplankton sampling

Mesozooplankton was collected with a WP2-net along the super-station hydrographic
transects at stations positioned at bottom-depths of approximately 30 m, 100 m and 1000 m.
The WP2-net (56 cm diameter, mesh size 180 um, (Fraser 1966, Anonymous 1968) was
hauled vertically at a speed of ~0.5 ms-1 at each station. At the shallowest and intermediately
deep stations (bottom-depths of 30 m and 100 m, respectively) the sampling strata were from
near-bottom to the surface (deepest sampling depths of ~25 and 90 m, respectively). At the
stations with bottom-depth of ~1000 m or greater, the sampling stratum was from the depth
of 200 m to the surface.

Furthermore, a second sample with the WP2 net was collected from the upper 30 m at the
stations with bottom depths of 100 m and 500 m. The purpose of these additional samples
was to enable a direct comparison of the zooplankton composition and concentrations in the
uppermost layer of the water column along the bottom-depth gradient. Each zooplankton
sample was divided into two equal parts using a Motoda plankton splitter (Motoda 1959).
The first part of the sample was size-fractioned successively by using three sieves with the
decreasing mesh-sizes of 2000 pm, 1000 pmand 180 pm. 60 °C for 24 h. The content on each
screen is briefly rinsed with fresh water to remove salt and transferred to pre-weighed
Aluminium trays before it was dried at 60 °C for 24 h and frozen on board. These samples
will be dried once more and weighed on shore after the cruise at IMR for estimation of
biomasses for the different size-groups. The second part of the sample was preserved in
seawater with a final solution of 4% formaldehyde buffered with borax for subsequent
species identification and quantification, at NARA.

The manta trawl (333um) was towed at the surface for 15 mins to collect neuston and
samples for microplastics analysis. All net samples were preserved in 70% ethanol.

Fish-eggs and larvae

Fish eggs and larvae were collected using Multinet Mammoth (1 m?) net with a mesh size of
300 um, the samples were taken obliquely from ~25 - 0 m at 30 m bottom depth, and
100- 0 m at greater depths using a single net. The samples were rinsed from the net and
collected in to the cod-end and fish larvae visible with "the naked eye" were removed from
the total sample photographed and transferred individually to Eppendorf tubes in 96%
ethanol. Furthermore, fish eggs and larvae were examined under the binocular. The images of
fish larvae and eggs were taken using the image analysis system, and the selected individuals
were carefully transferred to Eppendorf tubes with 96% Ethanol for DNA barcode
identification analysis at IMR, Norway. The rest of the sample was divided into two halves,
with one portion in 4% formalin (borax as a buffer) and the other half in 96% ethanol. The
formalin half was used for taxonomic identification of fish larvae and the half of the sample
in ethanol isfor genetic analyses.
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Microplasticsand debris

Microplastics are small pieces of plastic marine debris defined as less than 5 mm long.
Microplastics were collected along the hydrographic transects at all super-stations. At each
station, the surface layer was sampled with a Manta-trawl, with a rectangular opening of
19cm x 61 cm (HXW), mesh-size 333 um and two wings to keep it balanced and at the
surface during the tow. Trawls were hauled horizontally at the surface at a speed of ~1.5 ms-1
for 15 minutes. The counts of a manua flowmeter attached in the lower part of the trawl
opening were recorded at the start and end of each trawl. Trawling was performed some
meters away from the vessel of the starboard side, about mid-ship, attempting to avoid the
wake of the vessdl.

Once the Manta-trawl was back on the ship, the samples were washed in filtered sea-water
over a sieve with a mesh-size 180 um. Microplastic particles were sorted from the sample
under a stereo-microscope, and the sorted sample was then checked once more to reduce the
risk of overlooking the smallest plastic particles. All assumed plastic items were then placed
on a gridded petri dish for examination under the stereo-microscope, photographed and, to
the extent possible, also measured and described (e.g. length, shape, type and colour). Each
sample was checked against two blank containers (controls); (1) sea water sample and (2)
fresh water sample, and a container with known contaminants accumulate in the control
samples to reduce the risk of contamination and to remove possible contaminants from
samples.

The sorted microplastics were washed with freshwater and dried in pre-weighed aluminium-
trays in a drying cabinet at 30 °C. The trays were packed in aluminium foil and stored in
room-temperature until transport to the laboratory of IMR for further analysis in the context
of Theme 6 of the EAF-Nansen Science Plan. After removing the plastics, the remaining part
of the samples - mainly plankton material - was preserved in 70% ethanol for studies of
neuston and sent to IMR. Furthermore, atotal of 26 pumped water samples were collected for
the analysis of microplastics, following the same procedure for Manta-trawl samples and
stored in 70% Ethanol. Additional water samples from CTD were collected for similar
analysis.

2.4 Sediment sampling

Sediment from bottom trawls. stainless steel cylinders were mounted on the footrope of the
trawl to collect bottom sediment samples at every trawl station. The samples were collected
from the cylinder when the trawl was on deck and stored in Rizan plastic bags and preserved
for further analyses of sedimentological and chemical compositions. In addition,
macrobenthos that trapped in the steel cylinders were identified and counted.

2.5 Bottom mapping echo sounder

The EM 710 and EM 302 multibeam echo sounders are both belonging to a high to the very
high-resolution seabed mapping system. The EM 302 is hull mounted whereas the EM 710 is
mounted on the drop keel. The operationa depths of the EM 710 are 3 to 2000 m and of the
EM302 are 10 to 7000 m. Across track coverage (swath width) is up to 5.5 times water depth
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and may be limited by the operator either in angle or in swath width without reducing the
number of beams. The operating frequencies are between 70 to 100 kHz. There are 128
beams with dynamic focusing employed in the near field. The transmitting fan is divided into
three sectors to maximize range capability and to suppress interference from multiples of
strong bottom echoes. The sectors are transmitted sequentially within each ping and use
distinct frequencies or waveforms. The along-track beam width is 1 degree. Ping rate is set
according to depth. The receiving beam width is 2 degrees. Sound profiles were set manually
in the system according to the area of operation. The EM 710 was not operational for most of
the survey. Data from the EM302 w logged to the onboard Olex plotting system and to raw
datafiles.

During the survey, swath coverage and depth range settings were adjusted accordingly to
optimize the mapping. The measured sound speed profile was also inputted in the system
when CTD measurements were carried out. Tide correction was not done.

The recorded data were viewed on Seafloor Information System (SIS), Kongsberg real-time
software designed to be the user interface and the real-time data processing system for its
hydrographic instruments, and on Olex, the onboard navigation planning system.

A Kongsberg SBP 300 Sub Bottom Profiler was also operational. This is an optiona
extension of the EM 302. The outer limits for the start and stop frequencies of the FM pulse
are 2.5 kHz and 6.5 kHz. It has a very narrow beam and penetrates well trough sediment
layers. It was run in selected areas during the survey.

2.6 Food safety

Whole fish, fillet and different organs from various fish that are regularly consumed in the
Bay of Bengal were sampled during this survey and preserved. Some the samples will be
analysed for awide variety of nutrients and contaminants at IMR, Bergen as part of the EAF-
Nansen Science Plan Theme 8. In addition, several fish samples were obtained to analyse in
Sri Lankafor radioactivity, nutrition and contaminants.

2.7 Top predator observations

Observations of marine mammals and seabirds were carried out during daylight hours from
6:00 to 18:00 (with breaks) at the observation platform of the vessel situated 21.5 m above
sea level. Observations were not carried out during oceanographic and fisheries sampling
stations and no track changes were done to bring the vessel closer to observed targets.
Observations were made by a single observer covering an angle of 180° from port to
starboard up to 10 km maximum distance from the vessel. Scanning for animals was
performed with a naked eye. A handheld Nikon (7X50) reticular binocular with compass
(marine binocular) was used to locate and observe the orientation of the animal/ pod
comparative to the vessal. If a group was spread in an area, distance was determined to the
middle position of the pod from the observer. Sightings were recorded on a Garmin etrex 20
GPS. Species-level identification of the cetaceans was carried out through the careful
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observation of specific features of the body, size, behaviour, shape, colour pattern and height
of the blow.

Sea birds were identified using their body size, colour pattern when roosting and flying, and
shape. For further identification or to confirm the species, photos of the sightings were taken
using a digital camera (Nikon D 500 with 70-300 m telephoto lens attached) and standard
catalogues (Carwardine, et al., 2006; Marchant et al., 1991) were used to identify the animals
whenever necessary.

Species identified, their behaviour and pod size (minimum, best and maximum) were
recorded on a standardized sighting form. Additional data such as local time, the position of
the ship, position and orientation of the animal (s) relative to the ship (bearing and reticule)
were aso noted. Since the weather conditions effect on the visibility, parameters such as sea
state, swell height, wind speed, wind direction, swell direction, glare, cloud cover, rainfall
and visibility were also recorded during every half an hour. All the observations were made
while favourable visibility and the sea conditions (Beaufort value less than 5) are available.

2.8 Biological trawl sampling

Biological sampling of the fish was carried out using pelagic and bottom trawls. In shallow
water (<30 m) or at night when pelagic fish was close to the surface, the pelagic trawl with
floats or bottom trawl with floats were used for sampling. A more detailed description of
instruments and fishing gear is given Annex 1.

All catches were sampled for composition by weight and numbers of each species caught.
Species identification followed FAO species identification sheets for Fishery purposes,
Fishing Area 51 (Fisher et al. 1984), FAO species identification guide for Fishery purposes,
Western Central Pacific (Carpenter, K.E and Niem, V.H 1988), FAO Species Identification
Guide for Fishery Purposes. The Marine Fishery Resources of Sri Lanka (De Bruin et al.
1994) and Smith’s Sea Fishes (Smith et al. 1988) in addition to several online databases
especially the Eschmeyer database (Eschmeyer 2018), WORMS database (WoRMS Ed.
Board 2018) and FishBase (Froese and Pauly 2018).

For the selected target species length (total length to the nearest cm), weight (to the nearest
0,5 g), sex, gonad maturity stage (according to the table in Annex 111), and stomach fullness
(according to the table in Annex I11) were recorded. When the size distribution of the target
species in the catch was seemingly narrow (similarly sized individuals), a total of 50
individuals were length measured. The length and weight measurements were used to
estimate the length-weight relationship and together with length frequency distributions
applied in biomass calculations. In addition, samples for genetic analysis, and frozen samples
for morphometric analysis (25-30 fish) were a so taken.

The priority groups used for this survey can be found in ANNEX V, while the complete
records of fishing stations and catches are shown in AnnexIll. A list of biological scales used
for maturity and stomach fulnessis givenin Annex IV.
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2.9 Jellyfish collection and preservation

Jellyfish caught as part of the trawl haul were identified to the lowest taxonomic level
possible, counted and weighed. Jellyfish specimens that were in good condition were
photographed (top and bottom sections), before being processed and preserved for future
analysis. A small piece of the oral arm tissue, as well as one gonad, was removed and
preserved in 96% ethanol (EtOH) and stored at -20°C. Tissue samples stored in EtOH were
collected for genetic studies, aimed at determining species and population structure, as well
as establishing regional and global connectivity. The rest of the specimen was preserved in
10% formalin. These samples formed part of a greater morphological identification and
taxonomic study as part of Theme 3 of the EAF-Nansen Science plan.

2.10 Acoustic sampling

Sonar data

A Simrad SH90 Sonar recorded data continuously during the survey for post-processing after
the survey. The sonar was set to a frequency of 26 kHz, in FM Normal mode. The sonar was
operated using bow up/180° operation mode with the bearing of the vertical beams 90°,
perpendicular to the vessel direction with a range of 450 m and with the horizontal beams set
to 450 m with a tilt angle of 3 deg. The filters built into the sonar software to improve the
school representation (i.e. AGC, RCG and ping to ping) were set to default values except for
the Noise filter, which was turned off.

The settings including range and tilt were kept the same during the survey except during
trawling operations where the sonar was at times used actively to focus on targets.

No other sonars were used during the survey.

Echo sounder

Acoustic data were recorded using a Simrad EK80 Scientific Split Beam Echo Sounder
equipped with keel-mounted transducers at nominal operating frequencies of 18, 38, 70, 120,
200 and 333 kHz. The last calibration was conducted in Bergen on the 23 January 2017.
Annex | give the details of the acoustic settings used during the survey.

Allocation of acoustic energy to species group

Acoustic data were logged and post-processed on board using the latest acoustic data post-
processing software, the Large-Scale Survey System (LSSS) Version 2.0.

Scatters were displayed at 38 kHz. The mean 5 nautical miles (nm) area backscattering
coefficient sa(m*/NM?) was allocated to a predefined set of species groups on the basis of
established echogram features and stored as mean values per 1 nautical mile (nm). Allocation
of acoustic densities to species groups and respective species are listed in Table 5. Ground
truthing and estimation of mean length and weight were accomplished by means of targeted
pelagic and demersal trawling. In cases where the integrated echo contained more than one
category of fish, the mean sa-value allocated to each category was in the same ratio as their
contribution to the abundance in trawls in that area. Table 5 also lists the target species and
groups used for analysis.
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Table 5. Allocation of acoustic densities to species groups.

Group Taxon

Species

Clupeidae

Pelagic species group 1 (Pel1)

Engraulididae

Chirocentridae

Amblygaster clupeoides
Amblygaster sirm
Dussumieria acuta
Escual osa thoracata
Herklotsichthys
guadrimaculatus
Hilsa kelee

Nematal osa nasus
Sardinella albella
Sardinella fimbriata
Sardinella gibbosa
Sardinella longiceps
Thryssa mystax
Thryssa setirostris
Chirocentrus spp.

Carangidae

Carangoides armatus
Carangoides fulvoguttatus
Carangoides gymnostethus
Carangoides malabaricus
Caranx heberi

Caranx ignaobilis

Caranx sexfasciatus
Decapterus macarellus

Decapterus macrosoma
Decapterus russelli
Pelagic speciesgroup 2 (Pel2)  Scombridae Acanthocybium solandri
Auxis spp.
Euthunnus affinis
Katsuwonus pelamis
Rastrelliger kanagurta
Scomberomor us spp.
Thunnus spp.
Sphyraenidae Sphyraena spp.
Trichiuridae Benthodesmus elongatus
Lepidopus caudatus
Trichiurus lepturus
Ariidae
Balistidae
Main demersal groups Lethrinidae
Lutjanidae
Serranidae
. Myctophidae
Mesopelagics Other mesopelagic fish
Calanoidae Calanus spp.
Plankton Euphausiidae Meganycti phanes spp.
Other plankton
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The acoustic backscatter was scrutinized daily and allocated to the various groups. The SV
threshold used when sardinellas occurred to filter out other species and plankton was -45 dB.
In regions where the plankton layer was extremely dense an even lower threshold had to be
used. For Pelagic I, Pelagic Il and “other pelagic species” -50 dB was used. To identify
mesopel agic layers a threshold of -60 dB was used. Biomass estimates can only be estimated
for those acoustic groups in which length and weight were recorded (see Table 5).

2.11 Estimation of biomass

The target strength (TS) function used to convert mean area backscattering coefficient sa
(m2/NM2) at 38 kHz to number of fish corresponds to:

TS=20logL —72 (dB) (1)
7.2
cF =190 =
or ar (2
1.2612 -10°
. . CF = ——=—
and in the simplest form L (3)

where CF is the conversion factor from acoustic density to fish biomass and L? is the mean
of squared fish lengths. This target strength function was originally established for North Sea
herring but has later been attributed to clupeids in general (Foote et al., 1986; Foote, 1987).

No specific target strength relations presently are available for the species at hand, and
equation (3) has therefore been applied consequently for al targeted species in this time
series. The biomass was calculated by multiplying the number of fish by the expected length
at weight, estimated by regression of the log-length (total) against total weight. Separate
length-weight relationships were worked for each region, pooling all data within each region.

The boundaries of encountered fish aggregations (post strata) were determined by means of
contouring within the inner and outer zero-vaue limits of the transect lines. The strata
contours were digitised using Nansis Maptool Version 2.1.4. Sub-stratification was used to
isolate areas of similar densities, using the following pre-defined, standard categories:

1: 0<s, <300 .
2- 300 <'s, <1000 -
3: 1000 <'s, < 3000 -

The basis for contouring is averages of 1 NM sa values along transects. Other sources of bias
of concern are the shallow distribution pattern (above integration limit), vessel avoidance
behaviour (Misund and Aglen, 1992) and inshore distribution (depths < 20 m). All estimates
should consequently be considered as relative indices of abundance.
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The total number of fish was estimated as;

= <Sp >4 -y AL 107t U< s > oA
Z gi 47y u - (L; +0.5)°
' T = ! (4)
where: p; = estimated number of fishin length group i
<S> = mean recorded area backscattering coefficient (m2/NM2)
ti,] = proportion of speciesj in length group i
ui = proportion of sampled fish in length group i
As = horizontal area of stratum s
CFH = conversion factor for length group i
Li = length group i (nearest full cm below total length)
Li+0.5 = mean length in Li.

The above equations show that the conversion from sa-values to number of fish is dependent
on the length composition of the fish. It was therefore important to get representative length
distributions from the key species groups in the whole distribution area. However, due to the
combination of low sy value recorded, high species richness with lack of a clear dominance
of any single pelagic species and few PEL1 and PEL 2 species recorded in the bottom trawl
catich a set average fish length (as mentioned above) was used to substitute the length
distribution part of the formula and biomass was only calculated for species groups and not
for individual speciesin Sri Lanka.

For a stratum representing a distribution of atarget group, the following basic data are needed
for the estimation of abundance;

1. Theaverage sA-value for the region,

2. The surface area (usually square nautical miles, NM?), and

3. A representative length distribution of the fish in the region (a set average in this
case).

The target groups used during the survey can be found in Table 5 while the complete records
of fishing stations and catches are shown in Annex I.
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2.12 Swept area biomass calculations

In the bottom trawl survey, stock biomasses were estimated by the swept-area method with
catch per haul as the index of abundance (see Stremme 1992). In most hauls the trawling time
(with the gear at the bottom) was around 30 min. The area swept by the trawl net within 30
minutes trawl time was 0.015 NM2 and it corresponds to an average horizontal trawl opening
of 18.5 m efficient net width, towing at 3.0 knots. Diagrams of the bottom trawl used are
shown in Annex V1. The general formulato estimate biomass B, using this method is:

B=2a g (6)

A isthetotal areasurveyed, ais the swept area of the net per haul, X isthe average catch per
haul (the index of abundance) and q (trawl catchability) isthe proportion of fish in the path of
the net that are actually caught. The density of the resource is estimated as biomass per unit
area. In a stratified survey of k non-overlapping strata, if the mean catch per haul in stratum i

2
and its variance are denoted by X and S respectively, then an unbiased estimate of the
population mean X isthe stratified mean X st, whichis given by:

— 1& —— K
X :_zNi X :ZWXi
\r) = @)
Ni A
whereWi= N = A jsthe statistical weighting factor expressed as relative size of theith

stratum with Ai the area of the ith stratum and A the total area surveyed). The variance of the
stratified mean is given by

k

SWoog Swd
Var()?St): i=1 Ivarx = i=1 Ini (8)

where n; is number of haulsin the ith stratum and n is the total number of hauls in the survey.
Table 3 shows the areas used in the swept-area method to estimate biomass for the different
regions. A stratified semi-random design was used with depth and area as stratification
factors. Estimated total biomass by species/group was obtained by summing estimates for
each depth stratum.

For conversion of catch rates (kg/h) to fish densities (t/NM?), the effective fishing area was
considered as the product of the wing spread and the haul length, or distance over the bottom,
as measured by means of the SCANMAR® equipment based on GPS readings. The area
swept for each haul was thus 18.5 m (traditionally applied wing spread for the “Nansen”
bottom trawl) times the distance trawled, raised to NM#/hour. The catchability coefficient (q),
i.e. the fraction of the fish encountered by the 18.5 m horizontal opening of the trawl that was
actually caught, was assumed equal to 1, which leads to an estimation of the biomass which
allows for comparison with previous surveys. Catchability may vary depending on the type of
gear used and the type of species (e.g. gears with bobbins are less efficient for species such as
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flat fishes and octopus, as compared to gears without bobbins and with footrope touching the
bottom). For this reason, biomass estimates are to be considered indices of abundance and not

absolute values. Mean fish densities by species and strata, were calculated by the swept-area
modulein Nansis.
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CHAPTER 3. RESULTS

3.1 Oceanography

Background

Sri Lankais situated at the northern Indian Ocean (10) southwest to the Indian sub-continent.
Northern 10 has two marginal seas 1. Bay of Bengal (BoB) and 2. Arabian Sea (AS) which
are situated either side of Sri Lanka. BoB and AS have significantly different hydrographical
features. The area where Sri Lanka has located acts like a conduit which favour the water
mass exchange between these two marginal seas. BoB receives a huge riverine discharge and
excess precipitation and produces an annual net freshwater surplus (Rao and Sivakumar,
2003). As a result, sea surface salinity (SSS) is consistently very low in the northern BoB
(typically < 32) (Chaitanya et al. 2014). Also, the ocean surface of the BoB is much warmer
(28°C) than the adjacent AS (26°C) because of the prevailing strong surface winds and
surface cooling by evaporation in AS. The AS experiences net evaporation and inflow of
high-salinity water masses from the Red Sea and Persian Gulf, produce an annual net salt
surplus, thus the SSS in AS is comparably high (36.5) (Chatterjee et al. 2012). Different
water properties of these two water bodies are exchanged by the seasonal wind-driven
currents along the periphery of Sri Lanka.

Circulation in these two marginal seas is strongly forced by the seasonal monsoonal winds.
IO has two major monsoons as South West Monsoon (SWM, May to September) and North
East Monsoon (NEM, November to February). Between there are two inter-monsoon periods
(IM). During SWM, strong (wind speed 10-15 ms*) southwesterly winds blow over the 1O by
bringing high precipitation to the ocean and adjacent land mass in the Indian region. In
contrast, the NEM brings relatively weaker winds (<10ms™) and less rain to the 10 and lands.
These seasonally changing winds force the wind-driven Ekman flows and geostrophic flows
which ultimately create the seasonal circulation patterns in the 10, BoB and AS. Circulation
and water mass exchange between BoB and AS is happening aong the periphery of Sri
Lanka, thus creating extensive seasona ocean circulation dynamic and very different water
mass characteristics on the east, south and west coast.
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Wind speed and directions
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Figure 5. Wind directions and wind speed in the survey area indicated by direction and length of
arrows.

During the whole cruise period the SWM prevailed (Figure 5). The west coast of Sri Lanka
had stronger wind bursts than the east coast because the east coast to a large extent is shaded
by the centra mountain range, as illustrated. The wind pattern was otherwise consistent all
across the survey area.

Horizontal distribution of oceanographic parameters

Sea Surface Temperature (SST) distribution demarcate the survey area into three zones, the
warm eastern part, the intermediate southern part and the cooler western zone (Figure 6).
Usually, BoB is warmer (>28°C) than the Arabian Sea (AS) at the west of Sri Lanka The
BoB region experience a fresh water inflow from the great Indian rivers (Godavari, Ganges,
Irrawaddy etc.) which create a shallow mixed layer. Thus, the mixing is limited to a shallow
area making the incoming solar radiation distribute within that shallow layer. Incoming solar
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radiation is more than enough to heat up the shallow upper ocean area, eventually making a
warmer sea surface at BoB.

In contrast, the SST distribution in the western survey area is much cooler than in the east.
The west coast experiences the touch of cooler AS water. Generally, AS is cooler than the
BoB. AS does not experience any fresh water input as in BoB, thus have a deeper mixed
layer (>50 m). So, the incoming solar energy dissipates to a great depth and the mixing
process makes the surface area cooler. The evaporation rate is high in AS, as the prevailed
strong South West Monsoon (SWM) winds, thus the latent heat loss can create cooler sea
surface on the western side of Sri Lanka.

Profound cooler SST signal along the south coast is a clue for the southern coastal upwelling.
During the SWM period, strong winds create offshore Ekman flow and carry surface water
away from the coast, creating upwelling which brings cooler, dense and nutrient enriched
water to surface. The southern coastal upwelling is an important phenomenon which is
accountable for the improved ocean primary productivity.

Figure 6. Temperature at ocean surface (4 m) along the survey area.
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As with the temperature distribution, sea surface salinity (SSS) also expressed a marked
geographical distribution. A fresher (~33.7) ocean surface at the east coast, a saine
(34.8-35.0) ocean surface at west and northwest coast coasts and an intermediate (~34.5)
level salinity distribution at the southern coast can be observed (Figure 7).

Eastern ocean area of Sri Lanka is much more prone to fresh water mixing than the west side.
Freshwater mixing in the BoB is mostly accountable for the observed relative freshnessin the
eastern side of the survey area. In contrast, AS is not having such a prominent fresh water
inflow as in BoB, thus experience a saline environment throughout the year. Therefore, the
recorded salinity at the sea surface was relatively higher (~35 PSU) in the western side of the
survey area.

At the southern tip of Sri Lanka, an intermediate SSS was observed. This areais atransitional
area for ocean currents which passes seasonally either way. This survey was carried out in
SWM period, thus a strong current (South Monsoon Current) passes from AS to BoB
touching the southern tip of Sri Lanka. It carries more saline water from AS towards the BoB.
At the southern part of Sri Lanka, high saline AS waters and low saline BoB waters are
mixing laterally, thus an intermediate SSS (~34.5) and an east-west SSS gradient could be
observed during the survey period.

Figure 7. Salinity at ocean surface (4m) along the survey area.
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Chlorophyll concentration depicts the productivity of an area. According to Figure 8, the east
coast is less productive (>0.5 ug/l) than the west coast. A significant chlorophyll increment
could be observed in two places (south coast and the far offshore western area). They could
be attributed to the southern upwelling zone and a potential offshore upwelling eddy. This
southern upwelling and offshore upwelling eddy spotted two surface cooling area as observed
in Figure 6.

Figure 8. Chlorophyll concentration at the ocean surface (4m) along the survey area.
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ADCP results
Velocity in layer 12-20m

11°N

10°N |
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SDN —————
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Figure 9. Near surface (12-20 m) ocean current velocities. Note scale vector in the lower left corner of
the map.

At thefirst survey line (at the northeast of Sri Lanka), surface flow along the continental shelf
was northward, whilst the offshore current was southward. During the SWM, the EICC which
flows along the Indian coast reverse its direction to flow northward. This pattern is clearly
depicted in Figure 9. However, the offshore flow of the first cross section is southward. Then
onwards the surface current at the other cross-sections flows southward, resolving the
suggestion which the counterpart of the EICC at the east coast of Sri Lanka flows southward
during SWM. The section at the southern and southeaster coast of Sri Lanka has offshore
eastward current and near shore westward current. The offshore eastward current could be the
strong SMC which flows eastward aong southern Sri Lanka, however, the nearshore
westward current could be attributed to the EICC further. The surface flow depicted in
western sections expressed an offshore ward surface flow, which could be described as the
flow of WICC. It was noticeable that the flow at the further North West cross section flows
northward. It could be suggested that the WICC hits the west coast and bifurcate into two
parts and one flows offshore and other portion flows northward.



Velocity in layer 96-104m
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Figure 10. Ocean current velocities at 100 m. Note scale vector in the lower left corner of the map.

Surface flow at the 100 m was mostly the same as the flow at surface column (Figure 10).
Generally, most of the wind-driven circulation could be extended up to 100 m depth until the
wind forcing is power enough to move the upper water column. However, as depicted in
Figure 11 the flow at 300 m was not the same as the flow at the surface or at 100 m.
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Velocity in layer 296-304m
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Figure 11. Ocean current velocities at 300 m. Note scale vector in the lower left corner of the map.

The survey lines at southeast, south and southwest area clearly indicated a westward flow
across the area. The speed of this flow reached its maximum at the southern part of Sri
Lanka. Generally, SMC which carries high saline and dense AS water towards the BoB. As
this water mass is high dense than the BoB water, it sinks down and flows as an undercurrent.
This subsurface flow of SMC flow westward along the southern coast of Sri Lanka and enters
to BoB as indicated in the southeast cross-section. All cross sections at east coast show a
southward flow, which the subsurface flow of EICC. However, the subsurface flow at the
west coast showed a complex and jumbled pattern. The flow at the bottom survey line at the
west coast showed a southward flow, whilst the flow at other two survey lines showed a
northward flow (Figure 11).

36



Velocity in layer 596-604m
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Figure 12. Ocean current velocities at 600 m. Note scale vector in the lower left corner of the map.

The flow at the 600 m was relatively slower (20 cm/s) than the upper ocean area (Figure 12).
The flow at the east coast was northward (reversed) and very slow (<10 cm/s). The flow at
the southwest, south and southeast area was westward, which depicted the inflow of
relatively high saline water to BoB area. The flow at the west coast was almost northward
and slow.

CTD Cross Sections

Ten hydrographic transects were occupied along the coast of Sri Lanka. Hydrographic
sensors were used to collect data for conductivity, temperature, pressure, salinity, oxygen,
and fluorescence. During each transect, water was collected from various depths (Annex 1)
for pH, akalinity, nutrients (nitrite, nitrate, phosphate, silicate), and chlorophyll-a. On
selected stations and depths, water was also collected for dissolved oxygen and salinity
anaysesfor CTD sensor calibration.

Sections 1-4 on the east coast have the very similar vertical and horizontal structure (section
1 and 4 are shown in Figure 13 and 14, respectively). Thereisawarm (>29.0°C), low salinity
(<34.0) layer that is about 50 m thick. This low-density layer is well originated (>4.0 ml/l).
However, at 100 m depth, the oxygen concentrations drop below 0.5 4.0 ml/l. In the
pycnocline, a maximum in fluorescence is observed. The fluorescence values are small,
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except for at the shelf and at the shelf break where the vertical maximum in fluorescence is
moderate. Section 5 has a similar structure as sections 1-4.

Figure 13. Hydrographic section 1.
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Figure 14. Hydrographic section 4.
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Figure 15. Hydrographic section 6.

A very different horizontal and vertical structure is observed in section 6 (Figure 15) on the
southern coast of Sri Lanka. The structure indicates that there is active upwelling with
isosurfaces of temperature, salinity and density with bulging upwards over the continental
slope. Cooler and more saline water is brought to the surface and on to the shelf. The high
fluorescence values in the surface water also show that there is a supply of nutrients from
below maintaining primary production. Upwelling is also taking place on section 7 with
cooler and higher salinity water observed on the shelf.
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Figure 16. Hydrographic section 8.

In sections 8 and 10 on the west coast shown in Figures 16 and 17, there is no low salinity
surface layer. The surface salinity is just below 35.0 whereas on the east coast surface
salinities below 34.0 were observed. The structure indicates that there is active upwelling
with isosurfaces of temperature, salinity and density with bulging upwards over the
continental slope. However, aso further offshore there seems to be wind-driven mixing,
resulting in cooler patches and patches of higher fluorescence values.
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Figure 17. Hydrographic section 10.
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East West

Figure 18. Hydrographic section around Sri Lanka, the top 200 m. Outer station on each section has
been picked and distance runs from section 1 in the north east.

To illustrate the horizontal gradients observed around Sri Lanka, a section consisting of the
outer stations in each of the cross-shelf sections are shown in Figures 18 and 19. The station
spacing is very large, but it illustrates the low salinity and low-density water observed in the
top 50 mto the east of Sri Lanka, that is not present to the west of Sri Lanka.

In the deep water, the gradients are not as prominent, except for in oxygen (Figure 19). On
the stations to the east of Sri Lanka, athick layer of extremely low oxygen (minimum values
around 0.1 ml/l) water is observed from 100 m depth down to 7-800 m depth. To the south of
Sri Lanka, the very low oxygen values are restricted to a thinner layer, and the values are
only reaching 1.0 ml/lI at intermediate depths. Also, in the northwest low oxygen values are
observed down to 8-900 m, but not as low as the values to the west. In Figure 20 the oxygen
concentrations on all stations in the sections are plotted as functions of salinity and coloured
coded for three different regions, east, south and west of Sri Lanka. This figure shows that the
oxygen values below the warm surface layer are low on all stations, but the stations to the
east show extremely low values for temperatures between 10 and 20 °C. Figures 18 and 19,
show that at great depth and low temperatures the oxygen values are above 3.0 ml/l, all
around Sri Lanka.



East West

Figure 19. Deep hydrographic section around Sri Lanka. Outer station on each section has been
picked and distance runs from section 1 in the north east. Note the stretched vertical scale.



Figure 20. Temperature-oxygen relationship diagram for the sections in the east (red dots), west
(green triangles) and south (blue squares).

Plots are produced with Ocean Data View with DIV A gridding interpolation (Ocean Data
View, Schlitzer, R., http: odv.awi.de, 2017).



Water Chemistry (pH, total alkalinity and nutrients)

Figure 21. Transects for water chemistry studies.

Five transects were sampled for chemical measurements: Transect 1 on the northern coast
outside the Palk Strait, Transect 4 on the eastern coast, Transect 6 on the southern coast,
Transect 8 on the western coast, Transect 10 on the north-western coast in the Gulf of
Mannar (Figure 21).

Outside the Palk Strait from Transect 1 and into Transect 2, pH levels remain relatively high
near the surface reaching levels above 8.1 (Figures 22 and 23). Both transects show decreases
in pH below 7.5 near 100 m and remain that way except for slight pH increases beyond 1000
m in Transect 1. The pH increase near the ocean floor, thisis atrend that remains consistent
around Sri Lanka as also total akalinity levels are increased near the ocean floor (close to or
above 2400 umol/kg depending on the transect depth). Total akalinity measurements at the
surface of Transects 1 and 2 are the lowest observed around Sri Lanka reaching levels below
2250 umol/kg. Transects 1, 4 and 6 show the greatest levels of mixing near the coast for the
carbon measurements, whereas (Figures 22, 23 and 24) Transects 8 and 10 in the Gulf of
Mannar have more defined measurement levels as they move away from the coast (Figures
25 and 26)
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Asfor nutrients (nitrite, nitrate, phosphate, silicate), indications of upwelling can be observed
around al of Sri Lanka, and most evident on Transect 6 (southern coast-Figure 24) and
dlightly less so on Transects 4 and 8 (eastern and western coasts-Figures 23 and 25). Transect
6 shows greater mixing out until 20 m — 30 m offshore and as deep as 300 — 400 m (Figure
24). The upwelling observed in Transects 4 and 8 are much closer to the shore < 10 m
(Transect 4-Figure 22) and < 20 m (Transect 8-Figure 25) and most easily observed in the
nitrite levels. In addition, it is important to point out that the highest nitrite levels observed
around Sri Lanka are near the coast of Transect 8 reaching levels of 1.5 umol/l while the rest
of the nutrient parameters remain relatively stable. Transect 1 shows the highest volume of
high-level nitrate (> 40umol/l) and phosphate (> 3 pumol/l) beginning near 250 m and
continuing down to 3000 m. Silicate also reaches a high in this northern region (> 125
pmol/l) but only near the bottom depths. The Gulf of Mannar region depicts relatively low
nutrient levels throughout the water column, which may be aresult of deep waters throughout
the transect and little to no observed upwelling.

Figure 22. Water Chemistry in Transect 1.
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Figure 23. Water Chemistry in Transect 4.



Figure 24. Water Chemistry in Transect 6.
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Figure 25. Water Chemistry in Transect 8.
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Figure 26. Water Chemistry in Transect 10.

Chlorophyll a and Phaeopigment

Due to a sensitivity adjustment on the Turner Designs 10AU Fluorometer for in-lab water
sample analysis to a setting ill-fitting for Sri Lanka, the onboard values from the collected
water samples should not be used for chlorophyll a and phaeopigment concentration
determination at this time. However, the AquaTracka |1l Fluorometer attached to the CTD
can be used for chlorophyll a concentration determination. Annex X shows the comparison of
the chlorophyll a measurement from the Turner 10 AU Fluorometer and the AquaTracka 11
Fluorometer. All plots from the independent analyses are very similar. However, the incorrect
sensitivity setting on the Turner 10AU Fluorometer is clearly visible in the incorrect higher
chlorophyll a values. One could theoretically calibrate the Turner 10 AU values with the
AquaTracka values but the AquaTracka Fluorometer has not been calibrated since 2013 and
using it as a calibration method is unadvisable. The Nansen instrument team has indicated
that all sensors have been sent back to the manufacturer for calibration.
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3.2 Plankton and microplastic sampling

Phytoplankton

Phytoplankton abundance

High phytoplankton counts were observed in the South and North West part of the area
(Table 6, Figure 27). Lowest phytoplankton abundance was recorded in the Central East
region of Sri Lanka (43.8 X 10° cellsml). Sample sites owing higher concentrations of
phytoplankton were 527, 542, 566 and phytoplankton concentration (cells/ml) at each site
were 146,119 3 101 X 10 respectively.

Rhizosolenia, Proboscia and Pseudo-nitzschia species were dominant in amost all the
samples (Figure 28). Ceratium longipes and Oscillatoria sp. were recorded as dominant in
sample number 500 and 513 respectively.

Table 6. Phytoplankton abundance (cells/ml) of different regions of Sri Lankan water.

Depth (m)  Survey region Name of the region No. of Phytoplankton count
stations (cellgml) (X 10°)
in theregion
0-30 1 North West 1 85.00
2 South West 6 72.33
3 South 3 84.66
4 South East 4 64.00
5 Centra East 5 43.80
6 North East 3 61.33
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Abundance x10°

Figure 27. Phytoplankton abundance distribution map around Sri Lanka.
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Rhizosolenia sp Proboscia sp Pseudo-nitzschia sp

Ceratium longipes Oscillatoria sp

Figure 28. Dominant phytoplankton species.

Zooplankton

In general, phytoplankton and zooplankton abundance were high in the southern region while
biomass levels were low along the east coast. Both South West and North West regions
showed high zooplankton biomass with high species diversity. Acrocalanus sp.,
chaetognaths, siphonophores were abundant in all samples. Foraminifera were abundant in
South East, Central East and North East regions in all samples. Some zooplankton species
found during the survey are shown in Figure 29.

Acrocalanussp.  Eucalanus sp. Globigerina spp. Krill
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Euchaeta sp. Candacia sp. Pontella plumata Macrosetella sp.

Figure 29. Some of the zooplankton species collected during the survey.

Zooplankton Biomass

The zooplankton biomass showed huge variations around Sri Lankan waters. In general, high
levels of zooplankton biomass were recorded in the South and South-West regions while on
the East Coast the biomass was comparatively low. Furthermore, for al depths, the lowest
and highest zooplankton biomass were recorded in the North East coast (0.8467 gm™ dry wt.)
and the in the South Coast of Sri Lanka (2.7046 gm dry wt.), respectively as indicated in
Table 7. Figures 30-32 show biomass distribution at different depths in Sri Lankan waters
during the survey. Larger individuals (2000um fraction) were observed mainly in the shallow
waters of the Central East, South West, in shelf and deeper waters of South East and South
and deep waters of North West (Table 7). In addition, the contribution of smaller zooplankton
to the total biomass (180-1000um) was generally high in all the regions, however, spatia
variations were observed. The WP2 net generally tends to underestimate the larger organisms
such as euphausiids (krill) due to avoidance. The overall total zooplankton biomass results
indicated that the North East, Central East, South East and North West regions had low
productivity while the South, South West and North West regions were more productive.

Zooplankton taxonomic identification activities are ongoing at NARA and will be reported in
a supplementary issue in 2019.
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Table 7. Zooplankton biomass (gm™ dry wt.and gm dry wt.) at different depthsin Sri Lankan waters.

Depth(m) Region Region name  No. of stations >2000um 1000-2000um 180- Total >2000um  1000- 180- Total
in the Region gm-2dry wt. gm-2drywt.  1000pum gm-2dry  gm-3dry 2000pm  1000pm gm-3
gm-2dry wt. wt. gm-3  gm-3dry drywt.
wit. dry wt. wit.

0-30 1 North West 6 0.2483 0.3897 0.6295 1.2675 0.0083  0.0130 0.0210  0.0422
2 South West 7 0.1235 0.3473 1.3159 1.7867 0.0041 0.0116 0.0439  0.0596

3 South 3 0.2426 0.3776 0.7352 1.3554 0.0081 0.0126 0.0245  0.0452

4  South East 6 0.6248 0.1617 0.4889 1.2754 0.0208 0.0054 0.0163  0.0425

5 Centra East 6 0.0016 0.1913 0.2957 0.4886 0.0001  0.0064 0.0099 0.0163

6 North East 3 0.0000 0.2272 0.2563 0.4835 0.0000 0.0076 0.0085  0.0161

0-100 2 South West 2 0.4824 0.3816 1.3856 2.2496 0.0048  0.0038 0.0139  0.0225
3 South 1 0.3472 0.3184 1.7904 2.4560 0.0035  0.0032 0.0179  0.0246

4  South East 2 0.3428 0.4556 1.4048 2.2032 0.0034  0.0046 0.0140  0.0220

5 Centra East 2 0.2268 0.1356 0.7656 1.1280 0.0023 0.0014 0.0077  0.0113

6 North East 1 0.0000 0.7952 0.4064 1.2016 0.0000 0.0080 0.0041  0.0120

0-200 1 North West 4 0.4170 0.8832 0.8884 2.1886 0.0021  0.0044 0.0044  0.0109
2 South West 3 0.0000 1.9517 2.1176 4.0693 0.0007  0.0098 0.0106  0.0211

3 South 1 0.0000 1.7016 2.6008 4.3024 0.0000  0.0085 0.0130  0.0215

4 South East 2 0.5068 0.2412 0.9168 1.6648 0.0025  0.0012 0.0046  0.0083

5 Centra East 1 0.0000 0.4640 0.9712 1.4352 0.0000 0.0023 0.0049  0.0072

6 North East 1 0.0000 0.3512 0.5040 0.8552 0.0000 0.0018 0.0025  0.0043
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Figure 30. 0-30 m Zooplankton biomass distribution map around Sri Lanka.
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Figure 31. 0-100 m Zooplankton biomass distribution map around Sri Lanka.
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Figure 32. 0-200 m Zooplankton biomass distribution map around Sri Lanka.

| chthyoplankton
Fish eggs and fish larvae

Fish larvae abundances collected from Manta trawl! during the survey period, 24 Juneto 16
July 2018 are given in Table 8 and Figure 33.

Table 8. Summary of average density of fish larvae and dominant familiesin different regions from
Multinet Mammoth catches.

Area/ Region Average no of fish Dominant families
larvae per 1000m®
North East 103 Engraulidae, Bregmacerotidae, Myctophidae
Central East 604 Lutjanidae, Engraulidae, Scombridae, Carangidae
South East 1183 Carangidae, Lutjanidae, Blennidae
South 189 Lutjanidae, Labridae, Scombridae
South West 552 Myctophidae, Bothidae, Engraulidae, Scombridae,
Coryphynidae
North West 192 Myctophidae, L utjanidae, Carangidae
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Figure 33. Abundant families observed in different regionsin Sri Lankan waters.

Results from the Multinet Mammoth catches showed that dominant fish larvae in Sri Lankan
waters belonged to the families Engraulidae, Carangidae, Lutjanidae, Scombridae, Labridae
and Myctophidae (Table 8, Figure 34). The highest average number of fish larvae was
observed in the South East region (1183 fish larvae 1000 m™®) followed by Central East
region (604 fish larvae/ 1000 m™) and South West region. Lowest average number of fish
larvae was observed in the North-east region with 103 fish larvae 1000 m™ (Table 8 Figure
34). Four shelf regions showed a higher average number of fish larvae compare to the deep-
sea areas i.e. Central East, South East, South West and North West except North East and
South regions. The highest species diversity was observed in the South West region whereas
the lowest was in the North East region.
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Figure 34. Abundance of fish larvae around Sri Lankan (No. 1000°%).

The North East region mainly consisted of pelagic and mesopelagic fish families i.e.
Engraulidae, Bregmacerotidae and Myctophidae. The Central East was mainly dominated by
both pelagic and demersal families (Lutjanidae, Engraulidae, Scombridae and Carangidag). In
the South East and South regions, though both pelagic and demersal families were observed,
the demersal families dominated i.e. Lutjanidae, Blennidae and Labridae. In the South West
and North West regions, mesopelagic Myctophids dominated (Figure 33).

Some of the fish larvae and fish eggs sampled were shown in Figures 35 and 36 respectively.
Detailed taxonomic identification of ichthyoplankton activities are ongoing at NARA and
will be reported in a supplementary issuein 2019.

60



Family: Nomeidae, Cubiceps spp. Family: Scombridae, Auxis spp. (6.2 mm),
Postflexion (7.2 mm), North East Region North East Region

Family: Lethrinidae Postflexion (7.5mm), ~ Family: Bregmacerotidae Postflexion (9
Central East Region mm), North East Region

Family: Lutjanidae, Lutjanus spp. Family: Bothidae Postflexion (18 mm),
Postflexion (16.2 mm), Central East Region ~ Central East Region

Figure 35. Some fish larvae collected during the survey.
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Family: Diodontidae Family: Myctophidae Family:Engraulidae

Figure 36. Some fish eggs collected during the survey.

Microplastics and Debris

These samples were analysed regional-wise. Pumped samples are being analysed similar to
the Manta trawl samples, where FTIR-ATR analysis was performed for selected samples. The
summary of sample collection and analysis for Manta-trawl, Pumped and CTD water samples
were given in Tables 9 and 10 respectively.

Table 9. Summary of collection and analysis of Manta-trawl samples.

Region No. of No. of No. of Samples No. of Samplesto  No. of Samplesto
Stations  Samples Analysed be analysed be analysed

Collected (Visual) (Visual) (Chemical)

North East 3 3 3 0 3
Central East 6 5 5 0 5
South East 6 6 6 0 6
South 3 3 1 2 3
South West 6 6 4 2 6
North West 5 5 2 3 5

Table 10. Summary of collection and analysis of Pumped water samples® and CTD water samples”®.

Region No. of No.of No.of Samples No. of Samples No. of Samplesto
Stations Samples Analysed to be analysed be analysed

Collected (Visual) (Visual) (Chemical)

North East 07 (5%+2°) 07 (5%+2°) 03 (3*+0°) 04 (2%+2°) 04 (2°+2°)
Central East 11 (6°+5") 11 (62+5") 03 (3%+0") 08 (3%+5") 08 (3%+5°)
South East 11 (6°+5") 11 (6%+5°) 03 (3*+0°) 08 (3*+5°) 08 (3%+5°)
South 11 (7°+5°) 11 (745" 04 (4%+0°) 08 (3*+5°) 08 (3%+5")
South West 13 (7°+6") 13 (72+6") 04 (42+0) 09 (3%+6") 09 (3%+6°)
NorthWest 14 (7%+7°) 14 (72+7°) 03 (3*+0°) 11 (43+7°) 11 (43+7°)
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Abundance and Size of Microplastics

Preliminary results show that the waters in the west coast in general, are more polluted with
micro-plastics compared to the East coast, especiadly due to the high abundance of
microplastics observed in the North West (0.85 particles’ m®), On the East coast, the Central
East is slightly more polluted with microplastics (0.27 particles’ m®), compared to the North
East (0.18 particles’ m®) and South East coast (0.25 particles m®). The number of
microplastic particles found in the limited number of stations analysed in the South was low
(0.12 particles’ m®) compared to other regions (Figure 37). The overall average abundance of
micro-plastics in Sri Lankan waters was estimated to 0.31 particlesm® of surface water
during the survey.
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Figure 37. Microplastic abundance in regions (number of particles'm? of surface water).

Categorical Distribution of Microplastics

In reference to all six regions, the majority of microplastic particles found in surface waters
were fragments, followed by thread-like microplastics, foams, thin fibres and films. A high
number of fragments were recorded from the Central East and the North West (Figure 38).
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Figure 38. Different categories of microplastics found in the six regions off Sri Lanka.
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As shown in Figure 39, the vast majority, over 60% of the microplastic particles, were
fragments whereas thread-like microplastics and foams accounted to 16% and 11% of the
total assessed during the survey. Thin fibers accounted for 8% of the samples, where films
were the leased found category (4%). In addition, categorical distribution of microplastics
among regions described as a number of particles/ m3 of surface water was given in Table
11.

8%

— 11% o

16% - oams
Fragments
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Films
Thread-likes

\ 61%

Thin-fibers

Figure 39. Abundance of different categories of microplastics.

Table 11. Categorical distribution of microplastics among regions described as the number of
particles m® of surface water.

Category North East Central East South East South  South West  North West
Foams 0.04 0.02 0.05 0.03 0.05 0.08
Fragments 0.07 0.17 0.08 0.03 0.08 0.54
Plastic-likes 0.01 0.00 0.01 0.00 0.03 0.08
Thread-likes 0.06 0.03 0.08 0.02 0.05 0.10
Thin-fibers 0.01 0.03 001 002 0.00 0.02
Films 0.01 0.01 0.01 0.00 0.01 0.02

Colour composition of Microplastic Particles

In all six regions, the majority of microplastic particles were blue in colour, whereas white,
green, transparent and brown plastic particles are abundant in large quantities in different
regions (Figure 40).
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Figure 40. Colour composition of Microplastic Particles in the six regions.

The estimated abundances of different coloured microplastics found in the survey are listed

below (Table 12).

Table 12. Estimated abundances (Number of particles’ m® of surface water)of different coloured

microplastics found during the survey.

Colour North East Central East South East South  South West North West
Green 0.01 0.08 0.01 0.00 0.04 0.03
Blue 0.02 0.06 0.06 0.05 0.07 0.48
Red 0.02 0.00 0.01 0.00 0.00 0.01
Yellow 0.00 0.01 0.00 0.00 0.00 0.01
White 0.04 0.06 0.08 0.02 0.05 0.06
Black 0.00 0.01 0.04 0.02 0.02 0.05
Ash 0.01 0.00 0.00 0.02 0.00 0.03
Brown 0.04 0.01 0.00 0.00 0.01 0.09
Orange 0.00 0.01 0.01 0.00 0.02 0.00
Purple 0.00 0.00 0.00 0.00 0.00 0.00
Pink 0.00 0.00 0.00 0.00 0.00 0.00
Transparent 0.05 0.02 0.04 0.00 0.01 0.08
Other 0.00 0.00 0.00 0.00 0.00 0.00
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Physical Size of Microplastics

The average size of micro-plastic particles was 1.23+1.18 mm. This reveals the vast diversity
in size of microplastic particles (Figure 41). There were microplastics smaller than 0.1 mm
and the magjority among those smallest particles belonged to filaments, many thread-like and
thin fiber microplastics were lengthier but small in width. The majority of microplastics were
0-0.5 mm in width and 0-4.1 mm in length. Notably, there were tiny microplastics longer
than 28 mm.
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Figure 41. Width and length of microplastics found during the survey.

Surface Properties of microplastics

Most of the microplastics (62.67%) had rough surfaces at the time of observation (Figure 42).
Many fragments and foams contained rough surfaces while many particles in the form of
films contained a smooth and shiny surface. Thin fibers and thread-like microplastics varied
in this characteristic, and this surface property may vary with their origin.
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Rough 62.67 %

Surface Property
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Figure 42. Surface properties of microplastic particles.
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Har dness of Microplastic Particles

Most of the microplastic particles contained a hard structure originating from the debris of
hard plastics (Figure 43). A nearly equal proportion (49.6%) comprised of soft structured
plastics, and are debris of soft plastics or the plastic particles that have been partially
degraded into fragile structures.
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Figure 43. Hardness of microplastic particles.

Geometric Shapes of Microplastic Particles

The majority of plastic particles were irregularly shaped (74.13%), whereas filament type was
the second most abundant shape. Some few particles were triangular and round in shape with
an abundance of 1.07% and 0.27% respectively (Figure 44). Plastic particles with other
geometrical shapes were not found in the samples analyzed.
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Figure 44. Geometric shapes of microplastic particles.
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Most of the plastic particles were three dimensiona in their geometric shapes. A few images
of samples obtained from different stations are shown below (Figures 45- 48).

Figure 45. Microplastic fragments with different characteristics, surface properties, structures and

sizes.

Figure 46. Thread-like microplastics and thin fibers with different characteristics.

Figure 47. Microplastic films with different characteristics

Figure 48. Microplastic foams with different characteristics
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Microplasticsin Pumped Water Samples

A total of 20 out of 38 pumped water samples were analyzed where both physical and
chemical characteristics were studied. Similar to the samples collected from Manta trawl
sampling, the pump samples contained plastic particles with an array of properties
(Figure 49).
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Figure 49. Abundance of microplastics in pumped water samples collected from the six regions.

The data from the water pump compared well to the Manta trawl samples. The pollution
levels revealed by pumped water samples in different regions were comparable, and also the
water pump samples show that the North Western region off Sri Lanka are highly polluted
with microplastics, compared to other regions.

Chemical Composition of Microplastics

The chemical composition of microplastic particles selected from the pumped water samples
were subjected to a FTIR-ATR analysis. Accordingly, the polymer and plastic categories
were roughly estimated. The preliminary results revealed that the samples at a mgjority,
contains polypropylene, polyethylene, polystyrene and nylon. PETE and HDPE types were
notable in the results, and the virgin pellets (primary plastics) were least observed in all
samples (Figure 50). This indicates that the majority of microplastics were originated from
secondary plastics, and the results indicate that the majority of microplastics are from
packaging materials, industry used material and fishing gear.
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Figure 50. FTIR-ATR Spectra of Secelted microplastics from pumped water samples.

Sediment samples

Sediments were collected from most demersal trawls for habitat characterisation. 84 sediment
samples are being analyzed at NARA. During the study benthos and the granular properties
(percentage of grain size) are examined. Once analysed, the information will contribute to the
description of seafloor habitats in the area. The data will be analysed in Sri Lanka in 2019
and will be reported separately.

Bottom M apping

Continuous recording of the seafloor depth was made whilst underway and during a special
study in the port area off Colombo. Data will be analysed in Sri Lanka in 2019, and will be
reported separately.

Nutrition and food safety

Fisheries are almost invisible in strategies to achieve SDG2, and nutrition and food security
are not the primary focus in SDG14. Fisheries, however, support people either directly or
indirectly through food and income and the unique nutrient content of fish plays a significant
role in combating the triple burden of hunger, micronutrient deficiencies and non-
communicable diseases. Nevertheless, the qualities of fish are not recognized in the global
food security discourse, and fish is strikingly missing from strategies for nutrient deficiency

70



reduction. Having relevant, reliable and up-to-date food composition data are the basis for
assessing nutrient intake, nutrient requirements and food-based dietary guidelines.

Samples of whole fish, fillet and liver of various fish species were sampled and prepared for
anaysis by filleting, homogenising and freeze-drying. The samples will be analysed for
selected nutrients and metals. Samples will be stored pending budget for analyses for other
nutrients and contaminants. Table 13 shows the number of samples taken for the different
kinds of analyses of fish for food safety and nutrition. The analyses will be carried out at the
Institute of Marine Research in Bergen, Norway. Typical analyses will include:

1) Nutrients. energy, water content, total fat, proteins, ash, fatty acids, cholesterol,
vitamins (D, A, B12)), iodine, selenium and other minerals. Samples will be stored
pending budget for analysis of amino acids and other vitamins.

2) Contaminants. heavy metals to start withand samples will be stored pending budget
for analysis of inorganic arsenic, methyl mercury, PCB, dioxins, furans, PBDE,
pesticides, and PAH.
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Table 13. Number of samplestaken for the different kinds of analyses of fish for food safety and nutrition for @) big fish and b) small fish

a)
DATE SPECIES NUMBER JOURNAL NR. TISSUE FREECE STATION START POSITION END POSITION  COUNTRY
OF FISH DRIED NR.
SAMPLES
28.06.2018 Carangaides fulroguttatus 25 2018-76/1-25 Fillet and liver 5 14 9.58, 80.74 9.59, 80.0 Sri Lanka
29.06.2018 Diagramma Pictun 25 2018-75/1-25 Fillet and liver 30 19 9,81 8.98, 81 Sri Lanka
01.07.2018 Lethrinus Olivaceus 25 2018-78/1-25 Fillet and liver 30 33 7.71, 81.83 7.68,81.8 Sri Lanka
04.07.2018 Lutjanus Argentimacul atus 12 2018-77/1-12 Fillet and liver 12 46 6.27, 81.63 6.29, 81.6 Sri Lanka
07.07.2018 Nemipterus Bipunctatus 25 2018-74/1-25 Fillet and liver 5 61 5.97,80.23 5.96, 80.3 Sri Lanka
07.07.2018 Lutjanus Lutjanus 25 2018-80/1-25 Fillet and liver 30 63 5.88, 80.38 5.88,80.4 Sri Lnka
07.07.2018 Lutjanus Lunulatus 25 2018-166/1-25 Fillet and liver 25 63 5.88, 80.38 5.88, 80.4 Sri Lanka
09.07.2018 Selar Crumenophtthalamus 23 2018-167/1-25 Filet, filet with skin and liver 5 73 6.49, 79.69 6.44, 79.7 Sri Lanka
10.07.2018 Sphyrena Jello 24 2018-168/1-25 Fillet and liver 29 78 7.15, 79.71 7.12,79.7 Sri Lanka
b)
DATE SPECIES NUMBER JOURNAL TISSUE FREECE STATION  START POSITION ENDPOSITION COUNTRY
OF FISH NR. DRIED NR.
SAMPLES
27.06.2018  Decapterus Macrosoma 150 2018-916/1-6 Whole fish and fillet with skin and bones 6 8 9.94, 80.67 9.92, 80.7 Sri Lanka
28.06.2018  Leiognathus Bindus 150 2018-917/1-6 Whole fish and fillet with skin and bones 6 15 9.47, 80.86 9.45, 80.9 Sri Lanka
29.06.2018  Stolephorus Indicus 150 2018-918/1-6 Whole fish and fillet with skin and bones 6 17 9.13, 81.03 9.15, 81 Sri Lanka
29.06.2018  Leiognathus Bindus 150 2018-919/1-6 Whole fish and fillet with skin and bones 6 18 9, 81.05 8.98, 81.1 Sri Lanka
02.07.2018  Leiognathus Dussumieri 150 2018-920/1-6 Whole fish and fillet with skin and bones 6 41 6.79, 81.87 6.77,81.9 Sri Lanka
04.07.2018  Sillago Ingenuua 150 2018-921/1-6 Whole fish and fillet with skin and bones 6 46 6.27, 81.63 6.29, 81.6 Sri Lanka
05.07.2018  Decapterus Macrosoma 150 2018-922/1-6 Whole fish and fillet with skin and bones 6 53 6.04, 80.99 6.04, 81 Sri Lanka
05.07.2018  Rastrelliger Kanagurta 150 2018-923/1-6 Whole fish and fillet with skin and bones 6 53 6.04, 80.99 6.04,81 Sri Lanka
10.07.2018  Leiognathus Elongatus 150 2018-924/1-6 Whole fish and fillet with skin and bones 6 7 7.06,7.71 7.03, 79,7 Sri Lanka
10.07.2018  Amblygaster Srim 150 2018-925/1-6  Whole fish and fillet with skin and bones 6 78 7.15,79.71 7.12,79.71 Sri Lanka
11.07.2018  Encrasicholina Devisi 300 2018-926/1-6 Whole fish and fillet with skin and bones 6 78 7.15,79.71 7.12,79.71 Sri Lanka
12.07.2018 Auxis Thazard 150 2018-927/1-6 Whole fish and fillet with skin and bones 6 80 7.49, 79.42 7.46, 79.5 Sri Lanka
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3.3 Top predator observations

During the sighting survey from 24 June to 13 July, five species of cetaceans were identified
(Table 14). Of the seven larger cetacean species which have been previously recorded in
waters of Sri Lanka, only two species of Bryde's whales and blue whales were recorded
during the current survey. From the sightings blue whales contributed to 72 percent (n=57) of
the total sighting and total number of individuals 151 (best) (Figure 51) Current survey
results revealed that during the southwest monsoon period more or less the whole blue whale
population in Sri Lanka has migrated to the southwestern part of the country due to food
availability in the upwelling area. However, coastal waters of the east coast in Trincomalee is
a famous cetacean ground in Sri Lanka, especially for the blue whales, but during the current
survey no sightings were made in the east coast region. The highest number of sightings were
recorded between Dondra head in the southernmost part to the Kaluthara in the west coast
(Figure 52). During the survey large pods of blue whales were recorded in the West and
North-western region (Figure 52) These north-western observations were the first recorded in
the region. Furthermore, the highest blue whale aggregations were recorded in the south
region (from Dondra head to Galle area) which is the busiest shipping areain Sri Lanka. Blue
whales may therefore be more vulnerable in this region to ship strikes during the southwest
monsoon period. Past records revealed that blue whale stranding’s and accidents in the south
coast are much higher than that of the other monsoon and locations of the country
(Priyadarshana et al.,2016).

Table 14. Summarised list of observations with estimated numbers of observations. Min = Minimum
number of animals observed, Best = Best estimate of Animals, Max = Maximum numbers of
observations.

Species No of sightings No of individuals
L ocal name Scientific name Min. Best Max.
Blue whale Balaenoptera 57 132 151 155
musculus
Bryde'swhale  Balaenoptera 2 2 2 2
edeni
Melon-headed  Preponocephala 1 20 25 28
whale electra
Short-finned Globicephala 3 42 50 62
pilot whale macrorhynchus
Spinner Senella 3 39 43 55
dolphin longirostris
Unidentified 6 8 8 8
baleen whale
Unidentified 2 21 23 30
whale
Unidentified 5 90 100 120
dolphin
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Figure 51. Percentage of different marine mammal sightings.

Figure 52. Distribution of the marine mammals around the waters of Sri Lanka during the southwest
monsoon 2018. UIW-Un identified whale, UID-Un identified dolpin, UIBW-Un identified baleen
whale.

3.4 Acoustic abundance and distribution

The hydroacoustic survey covered the shelf and slope from roughly 20 m depth to 600 m
depth from the coast to 1500 m bottom depth. Continuous acoustic recordings and analyses
were carried out throughout the survey. Acoustic distribution and abundance were estimated
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for two species groups during the survey. These were Pelagic 1 (Pell) and Pelagic 2 (Pel2).
The Pel1 group of species consists of pelagic fish of the families Clupeidae, Dussumieriidae
and Engraulididae, while the Pel2 species consist of the families Carangidae, Scombridae,
Barracuda and Hairtails. Table 5 gives an overview of the most common species belonging to
each of these groups. The Pel1 species are typically separated from the Pel2 species based on
the presence of the two groups in the trawl catches and based on the acoustic signal as seen
during the scrutinizing process, e.g. the fact that the Clupeidae and Engraulididae has a much
stronger backscattering signal and a stronger schooling behaviour then the Carangidae and
other Pel2 species. The length used for estimating the biomass index for the two taxonomic
groups was 14 cm for Pel1l and 30 cm for Pel2 and the individual weights applied was 25 g
and 250 g, respectively.

Summary of backscattered s, values and biomass estimates for the two species categories can
be found in Tables 15 and 16 respectively.

Pell

The distribution of clupeoids in the southern region of Sri Lanka was generaly very low. A
few encounters of Pell species was made aong the east coast, but the biomass was
negligible. The fish found in this region was mainly a mix of several Amblygaster species and
some engraulids. Most of the biomass was found in one distribution area off Negombo. In
this area several clupeoid species co-existed, the Sardinella gibbosa, S. albella, Amblygaster
sirm, A. clupeoides, A. leiogaster, and several anchovy species; Encrasicholina devis,
Solephorus commersonii, Solephorus indicus, (Figure 53). The total acoustic abundance
index (biomass in tonnes)was estimated based on the average total length of 14 cm (Table 15)
and individual weight of 25 g. The biomass of Pell was estimated to be 21 000 tonnes. Of
this, more than 18 000 tonnes were found off Negombo. Length frequencies of the most
commonly caught species can be found in Annex I11.

Pel2

Most of the Pel2 group of fish was found between 20 and 100 m depth in a more or less
continues band along the coast. The highest abundances were found along the south and west
coast. (Figure 54, Table 16). The densities were generally low. A total acoustic abundance
index of 101 000 tonnes was estimated based on a set (average) total length of 30 cm and
individual weight of 250 g (Table 16). The most frequently found Pel2 species found off Sri
Lanka was the Carangid species Decapterus macrosoma, Decapterus russelli and Selar
crumenophthalmus. Length frequencies of the most commonly caught species can be found
in Annex I11.
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Table 15. The acoustic estimate of Pell species along the coast of Sri Lanka.

Region North Centra  South South South South South South

East | East East East East East West
Nansis 1 2 3 4 5 6 7 8 Tota:
contour area
Area (nm?) 15 10.6 4.4 13 0.3 04 4.7 198.8 222.0
<Sp>: 1072 27 384 513 282 196 2164 534 646
Biomass: 270 50 300 100 15 12 1700 18300 21 000

Table 16. The acoustic estimate of Pel2 species along the coast of Sri Lanka.

Region North Centra Central South South  South  South South  North

East | East East / East East West West/ West
South North
East West

Nansis 1 2 3 4 5 6 7 8 9 Totd:
contour
area
Area 234 234 350 164 483 735 1068 566 638 4473
(nm?)
<Sp>: 60 33 40 22 14 77 76 89 60 52

Biomass: 5000 3000 5000 1000 3000 21000 30000 19000 14000 101000
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Figure 53. Distribution of acoustic backscattering of Pell species.
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Figure 54. Distribution of acoustic backscattering of Pel2 species.
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3.5 Swept area abundance and distribution

The bottom trawl survey covered six regions around Sri Lanka, within these regions the shelf
and slope were covered mainly between 20 m to 100 m bottom depth. Catch rates in kg/h are
presented per region and depth strata for main taxonomic groups together with the
proportional distribution of main taxonomic and functiona groups per region,
Figures 55 - 65).

Three depth strata were defined prior to the survey; 20 - 50 m depth (inner shelf), 50 - 100 m
depth (outer shelf) (combined to one shelf strata for the biomass estimation) and 100 - 500 m
depth (slope) and 500-1000 m. Trawling deeper than 100 m turned out to be impossible due
to the steepness of the slope. Furthermore, several coral and sponge habitats could not be
sampled. The trawl positions are mapped in Figure 1. Station information and catch by
species are presented in Annex I11.

Analyses of catch rates

Depth ranges of 20-50 m and 50-100 m were used for all regions except for Pedro Bank and
North West region where the depth range of 100-500 m was also used. Among the six regions
the highest catch rates were recorded for the depth 20-50 m in the South East (1224 kg/h).
The lowest catch rate for 20-50 m depths (143 kg/h) was found in the North East. In the depth
region between 50-100 m highest catches were found on the south coast (408 kg/h) while
lowest catches were found on the southwest coast (181 kg/h). The following paragraphs
explain the catch rates of each region in detail.

North East

A total number of 11 valid trawl stations were conducted on the Pedro Bank including five
stations at the depths of 20-50 m, five stations at the depth range of 50-100 m and only two
stations were conducted at the deep waters of 100-500 m.

Inner shelf (20-50 m)

The average trawling depth and total catch rate in the depth range 20-50 m were 30.3 m and
142.6 kg/h respectively. The most dominant groups of species found in this depth range were
rays (20.1 kg/h), Carangidae (15.1 kg/h), Lethrinidae (10.8 kg/h), Lutjanidae (7.9 kg/h),
Diodontidae (7.8 kg/h), Acanthuridae (7.6 kg/h), Monacanthidae (6.3 kg/h), Caesionidae
(5.9 kg/h) and Nemipteridae (5.1 kg/h). In addition, Tetraodontidae, Haemulidae, Mullidae,
Apogonidae, Synodontidae, Balistidae, Ambassidae and Priacanthidae were also found in the
trawl catches (4.0-1.0 kg/h). Other fish groups such as Fistulariidae, Sphyraenidae, Bothidae,
soles, Sharks, Scorpaenidae, Ostraciidae, Scombridae, Dactylopteridae, Clupeidae,
Derichthydae and Trichuridae were recorded occasionally, but in minor amounts (< 1.0 kg/h).
Other than the finfish groups, non-finfish groups i.e. cephalopods (5.7 kg/h), coelenterates
(jellyfish- 5.7 kg/h), shrimps, Echinodermata and lobsters contributed to the trawl catches.
The sessile organisms such as corals and poriferans were rarely observed. Besides al these
organisms, reptiles (sea snakes, 1.5 kg/h) were also caught in this depth region.
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Figure 55. Distribution of catch rates (kg/h) in the North East 20-50 m.
Outer shelf (50— 100 m)

The average depth of trawling within the 50-100 m range was 74.5 m and the average total
catch rate was 312.5 kg/h, a higher value compared to the shallow area. Most of the species
groups recorded in this depth range were the same as those in the 20-50 m range but with
different densities. Nemipteridae and Carangidae were the most common families in this
depth showing catch rates of 109.9 and 53.9 kg/h respectively. In addition, other finfish
groups such as Acanthuridae (22.9 kg/h), Lethrinidae (22.4 kg/h), Lutjanidae (22.3 kg/h),
Haemulidae (8.0 kg/h), Synodontidae (6.6 kg/h) and Diodontidae (6.4 kg/h) were found
commonly. The finfish groups found in smaller quantities were Dactylopteridae, Caesionidae,
L elognathidae, M onacanthidae, Priacanthidae and rays (1.0-2.0 kg/h). Furthermore, Mullidae,
Ostraciidae, Tetraodontidae, Trichuridae, Fistulariidae, Bothidae, Cynoglossidae, Ophidiidae
and Triglidae (< 1.0 kg/h) were detected occasionally in some stations. Considering the non-
finfish groups, Cephal opods (30.0 kg/h) were common while jellyfish (7.6 kg/h) also showed
relatively high catch rates. Other groups like Echinodermata and shrimps showed low catch
rates. Poriferans and sea snakes were also found irregularly.
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Figure 56. Distribution of catch rates (kg/h) in the North East 50-100 m.

Slope (100 — 200 m)

Only two trawl hauls were carried out in deeper waters (200-500 m) on the Pedro Bank. One
of these had a high catch rate while the other catch was low. The average value was 1010.5
kg/h. However, the species composition was generally of uncommercial species. The families
recorded in this depth range were somewhat different from other depths, counting
Trachichthyidae (738.4 kg/h) as the dominant group.

Central East

Ten valid traw! stations were conducted in the central east region including six stationsin the
depth range of 20-50 m and another four between 50-100 m depth. In this region, a higher
percentage of commercially important species was recorded.

Inner shelf (20 — 50 m)

The average fishing depth and total catch rate between 20-50 m depth were 35.3 m and
524.91 kg/h respectively. In this depth range, relatively good catches of important demersal
species groups were found. Among the catches those of Haemulidae (93.8 kg/h) and
Leiognathidae (89.2 kg/h) were noteworthy. Moreover, Gerreidae (40.3 kg/h), Carangidae
(34.3 kg/h), rays (32.3 kg/h), Caesionidae (23.7 kg/h), Acanthuridae (22.2 kg/h), Mullidae
(16.6 kg/h), Lethrinidae (15.0 kg/h) and Nemipteridae (10.2 kg/h) were frequent in the
catches. The Monacanthidae, Balistidae, Diodontidae, Fistulariidae, Clupeidae, Serranidae,
Ostraciidae, Lutjanidae, Sphyraenidae, Ariidae, Tetraodontidae and Synodontidae had catch
rates between 2.0-10.0 kg/h. Additionally, some finfish groups occurred infrequently or had
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low catch rates (<2.0 kg/h). These were Scombridae, Scaridae, Ambassidae, Bothidae,
Cynoglossidae, Polynemidae and Engraulidae. Apart from the finfish, jellyfish (3.5 kg/h),
cephalopods (2.6 kg/h), echinoderms, lobsters and shrimps were also recorded. In this depth
range higher amount of poriferans (74.3 kg/h) and a few sea snakes (1.3 kg/h) were aso

caught.
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Figure 57. Distribution of catch rates (kg/h) in the Central East 20-50 m.

Outer shelf (50— 100 m)

In the depth range between 50-100 m in the Central East region, the average total catch rate
was lower than in the shallower zone (230.8 kg/h). However, most of the fish found in this
depth region were commercially important. Among them, Lutjanidae (96.7 kg/h) and
Carangidae (33.1 kg/h) were the dominant families followed by Leiognathidae, Haemulidae,
Serranidae, rays, Acanthuridae, Monacanthidae, Caesionidae, Nemipteridae, Diodontidae,
Engraulidae, Mullidae, Lethrinidae and Priacanthidae which showed the catch rates between
2.0-10.0 kg/h. Fish groups such as Ariidae, Ostraciidae, Scombridae, Fistulariidae,
Tetraodontidae, Synodontidae and Trichuridae were also found occasionadly in minor

amounts (0.5-2.0 kg/h).
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Figure 58. Distribution of catch rates (kg/h) in the Central East 50-100 m.

South East

A total number of 18 valid trawl stations were conducted along the shelf off Batticaloa. Each
depth zone (0-50 and 50-100 m) had nine trawl stations.

Inner shelf (20 —50 m)

The average total catch rate between 20-50 m depth was 1224.5 kg/h. Even though this was
recorded as the highest catch rate experienced along the east coast, it was caused by a huge
catch of jellyfish in trawl Station 40. Consequently, jellyfish was recorded as the most
dominant species group in this depth having an average catch rate of 825.8 kg/h. Other than
the jellyfish, poriferans also showed a high catch rate (74.9 kg/h). The most abundant finfish
families were Leiognathidae (44.3 kg/h), Diodontidae (32.0 kg/h),rays (29.0 kg/h),
Acanthuridae (28.8 kg/h), Carangidae (24.7 kg/h), Lethrinidag(18.6 kg/h) and Ostraciidae
(10.0 kg/h) followed by other families which showed lower catch rates, 3.0-10.0 kg/h,
Lutjanidae, Haemulidae, Scaridae, Mullidae, Tetraodontidae, Monacanthidae, Balistidae,
Sphyraenidae and Nemipteridae. Other families that showed low abundance (1.0- 3.0 kg/h)
were Synodontidae, Ariidae, Serranidae, Sciaenidae, Scombridae, Gerreidae and Engraulidae.
Furthermore, Fistulariidae, Caesionidae, Ambassidae, Clupeidae, Sillaginidae, Bothidae,
soles, Trichuridae and Polynemidae were found sporadically with very low catch rates
(<1.0 kg/h). Additionally, the contribution of cephalopods to the total catch was 4.9 kg/h
while shrimps and lobsters were found in small amounts (<1.0 kg/h). Sea snakes were listed
in almost every station showing a catch rate of 1.7 kg/h.
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Figure 59. Distribution of catch rates (kg/h) in the South East 20-50 m.

Outer shelf (50— 100 m)

The average total catch rate for depth range 50-100 m was 859.8 kg/h. However, this value
was inflated by an extraordinary catch of dead coral rubbles (527.7 kg/h). Excluding this, the
total catch in this depth region was 332 kg/h. The most dominant family was Acanthuridae
(82.0 kg/h) followed by important commercial families such as Lutjanidae (42.0 kg/h),
Lethrinidae (35.8 kg/h), Carangidae (24.6 kg/h), Serranidae (24.3 kg/h), Scaridae (17.6 kg/h),
Haemulidae (14.2 kg/h) Caesionidae (9.2 kg/h) and Nemipteridae (4.0 kg/h). Further,
Balistidae, Monacanthidae, Gerreidae, Ostraciidae, Sphyraenidae, Priacanthidae,
Synodontidae, Diodontidae, Mullidae and Ambassidae were relatively common but in low
abundance (1.0-4.0 kg/h). Other than the above, some families (Dactylopteridae,
Fistulariidae, rays, Clupeidae, Apogonidae, Leiognathidae, Scombridae, Scorpaenidae,
Tetraodontidae, Muraenesocidae, Myctophidae) were detected infrequently and in small
abundance (<1.0 kg/h). Among the non-fish groups, the catch rates of Cephaopoda (18.6
kg/h) and Poriferans (17.6 kg/h) were quite considerable. Besides that, the catch rates of
jellyfishes and sea snakes were 3.4 kg/h and 1.2 kg/h respectively.
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Figure 60. Distribution of catch rates (kg/h) in the South East 50-100 m.

South

A total number of 12 valid trawl stations were conducted along the Hambantota bank,
including four stations in the 20-50 m depth interval, seven in the 50-100 m depth zone, and
one deeper than 100 m.

Inner shelf (20 — 50 m)

The average trawling depth and total catch rate at the depth of 20-50 m were 37.7 m and
438.5 kg/h respectively. The region showed a high diversity with a high number of species
and families occurring in the catches. Synodontidae were the most dominant (76.3 kg/h)
finfish group in this depth range while rays (63.7 kg/h), Acanthuridae (37.0 kg/h),
Lethrinidae (35.7 kg/h), Ambassidae (35.2 kg/h), Bdistidae (25.1 kg/h), Lutjanidae
(22.0 kg/h), Carangidae (20.0 kg/h) and Diodontidae (11.6 kg/h) were highly abundant.
Furthermore, families such as Nemipteridae (8.5 kg/h), Caesionidae (7.2 kg/h), Sillaginidae
(5.2 kg/h), Serranidae (5.1 kg/h), were also common in the trawl catches. Also, sharks,
Bothidae, Soleidae, Ostraciidae, Fistulariidae, Priacanthidae and Mullidae were caught
commonly but in smaller quantities (1.0-5.0 kg/h). The abundance of cephaopods and
jellyfish were also quite high accounting for catch rates of 63.7 kg/h and 14.9 (kg/h)
respectively. Apart from all the groups mentioned above, another 15 groups occurred in the
region but in low abundance (< 1.0 kg/h).
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Figure 61. Distribution of catch rates (kg/h) in the South 20-50 m.

Outer shelf (50— 100 m)

The average total catch rate for the depth range between 50-100 m was 408.4 kg/h. Fish
families, Lutjanidae (52.0 kg/h), Ambassidae (47.7 kg/h) and Synodontidae (46.7 kg/h) were
the most abundant followed by Serranidae (22.3 kg/h), Balistidae (18.5 kg/h), Haemulidae
(5.5 kg/h), Acanthuridae (14.4 kg/h) and Lethrinidae (12.5 kg/h). In addition, the
contribution of Carangidae, rays, Caesionidae, Sphyraenidae, Nemipteridae, Monacanthidae,
Leiognathidae, Bothidae, Soleidae, Tetraodontidae, Diodontidae and Priacanthidae were
found with catch rates between 1.0 - 10.0 kg/h. The catch rates of cephalopods and Porifera
were 37.7 kg/h and 26.7 kg/h respectively. Shrimps (2.4 kg/h) and lobsters (1.5 kg/h) were
also recorded in some stations. Like in the 20-50 m depth range, many families were present
in trawl catches with average catch rates below 1.0 kg/h.
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Figure 62. Distribution of catch rates (kg/h) in the South 50-100 m.

>100 m depth

Only one trawl station was found in this depth region, the bottom depth was 274 m and the
total catch was 1249 kg/h. Sharks were the most dominant species group in this haul, with
catch of 410 kg/h. Several unidentified species will be identified after the survey.

South West

Thirteen valid trawl| stations were operated in the south west coast. Among them four stations
were operated in the 20-50 m depth range while nine trawl stations were conducted in the
depth range of 50-100 m.

Inner shelf (20 —50 m)

The average depth of gear operation was 39.8 m for the 20-50 m depth region. The total catch
rate was 412.7 kg/h. Jellyfish was the most dominant (455.2 kg/h) followed by Scombridae
(38.2 kg/h), Carangidae (33.7 kg/h) and Scaridae (26.5 kg/h). The higher catch rates for
jellyfish, Scombridae and Scaridae were occurred due to a high catch in one trawl station
(Station 78). Rays (26.4 kg/h), Acanthuridae (25.7 kg/h), Sphyraenidae (24.5 kg/h),
Leiognathid (13.7 kg/h), Balistidae (12.8 kg/h) and Diodontidae (11.3 kg/h) were also
common. Further, Lethrinidae (8.6 kg/h), Serranidae (7.5 kg/h), Gerridae (7.1 kg/h),
Tetraodontidae (5.8 kg/h), Haemulidae (5.5 kg/h), Nemipteridae (4.5 kg/h), Ostraciidae (4.4
kg/h), Clupeidae (4.0 kg/h) and Engraulidae (3.1 kg/h) were also present. Next, fish
belonging to the families Ambassidae, L utjanidae, Fistulariidae and Sciaenidae were recorded
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with an abundance of 1.0-3.0 kg/h. Furthermore, another 10 fish families were recorded
showing catch rates of <1.0 kg/h. In this depth range a considerable number of Cephalopods
(18.5 kg/h) and Poriferans (11.1) were also reported.
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Figure 63. Distribution of catch rates (kg/h) in the South West 20-50 m.

Outer shelf (50— 100 m)

The average trawling depth and total catch rate were 59.8 m and 180.7 kg/h respectively.
Cephalopods (31.5 kg/h) were the most abundant species group in this depth zone. Among
the fish, Gerridae (29.5), Lutjanidae (13.9), Balistidae (13.2 kg/h), Carangidae (12.0 kg/h),
Serranidae (9.9 kg/h), Nemipteridae (9.0 kg/h) were also abundant. Fish families such as
Acanthuridae, Fistulariidae, Mullidae, Priacanthidae, Bothidae, Soleidae, Sphyraenidae and
Tetraodontidae contributed to the catch by 1.0-8.0 kg/h. In addition to these 15 fish families
were present but with low abundance (0-1.0 kg/h). Poriferans (2.9 kg/h) and jellyfish
(1.8 kg/h) were aso found in the catches. Relatively high densities of land-based waste
recorded in thisregion (3.6 kg/h).
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Figure 64. Distribution of catch rates (kg/h) in the South West 50-100 m.

North West

The number of total valid trawl hauls were limited to five in this area due to the very narrow
continental shelf and roughed and steep bottom unfavorable for trawling. Therefore, trawl
operations were carried out as follows; two in the depth range of 20-50 m, one operation in
the 50-100 m depth zone and two in the deep waters (200-500 m).

Inner shelf (20 —50 m)

The average depth of trawling and the total catch rate were 30.3 m and 374.7 kg/h
respectively. However, Poriferans (sponges) contributed with a maximum catch rate of 153.9
kg/h. Among the finfish, Balistidae showed the highest abundance (42.7 kg/h) followed by
Lethrinidae (24.7 kg/h), Acanthuridae (18.6 kg/h), Lutjanidae (17.9 kg/h), Diodontidae
(12.7 kg/h), Ostraciidae (10.4 kg/h), Serranidae (8.1 kg/h), Gerreidae (7.3 kg/h) and
Tetraodontidae (7.3 kg/h). Likewise, Mullidae (5.8 kg/h), rays (5.0 kg/h), Fistulariidae
(4.8 kg/h), Caesionidae (4.3 kg/h), Monacanthidae (3.2 kg/h), Ambassidae (3.0 kg/h),
Carangidae (2.3 kg/h), Nemipteridae (1.6 kg/h), and Scorpaenidae (0.5 kg/h) were also
relatively common in the trawl catches. Importantly, cephal opods showed a high catch rate of
21.0 kg/h. In addition, Echinodermata, Jellyfish and Brachyurans were found with lower
densities (<1.0 kg/h).
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Figure 65. Distribution of catch rates (kg/h) in the North West 20-50 m.

Outer shelf (50— 100 m)

The gear depth and total catch (1 haul) in this area were 70.5 m and 246.1 kg/h respectively.
Cephalopoda was the dominant group (69.0 kg/h) in this depth zone. Considering finfish,
Monacanthidae (34.5 kg/h), Serranidae (29.3 kg/h), Acanthuridae (10.6 kg/h), Lethrinidae
(6.2 kg/h) and Balistidae (5.8 kg/h) were the most abundant.

>100 m

The average depth of trawling was 339.0 m. The average total catch rate was 528.3 kg/h.
Sharks (48.8 kg/h) and shrimps (43.8 kg/h) dominated in the catches followed by Congridae
(33.56 kg/h), Gempylidae (32.1 kg/h), Myctophidae (18.3 kg/h), Ophidiidae (13.5 kg/h),
Rays (12.9 kg/h), Priacanthidae (11.5 kg/h), Peristediidae (9.9 kg/h) and Chlorophthal midae
(5.3 kg/h). In addition to these families, Macrouridae, Triglidae, Trachichthyidae and
Trichuridae (< 4.0 kg/h) were common. Deep water invertebrate groups such as Cephal opods,
Jellyfish, Lobsters, Brachyurans and Poriferans were also found with lower densities.
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Table 17. The average catch in tonnes/nm? of main groups found per region/depth strata and the estimated swept area biomass of these groups. The column

“Total fish” describes the total fish biomass caught per region. The main taxonomic families and other important groups are listed.

Survey: Sri Lanka Depth N stations  Area Gear depth  Total Fish  Total Other WASTE Corals Porifera  UNIDENTIFIED JELLYFISH
North West Coast 20- 100 3 152.9 tonnes/nm2 43.7 9.4 0.4 0.0 0.0 3.0 0.4 0.0
Mean biomass 967 1438.2 56.7 0.7 7.0 464.8 63.1 0.1
North West Coast >100 2 261.1 tonnes/nm2 339.0 16.6 12 0.0 0.0 7.8 0.1
Mean biomass 4326 4344.7 304.4 29 0.0 4.0 2039.1 171
South West coast 20-100 13  1047.2 tonnes/nm2 52.1 8.7 0.3 0.1 0.0 0.2 0.2 1.0
Mean biomass 7894 9061.0 348.2 93.3 39.2 179.2 2424 1042.3
Hambantota banks 20-100 10 652.9 tonnes/nm2 56.1 11.4 0.3 0.0 0.1 0.6 10 0.2
Mean biomass 6901 7469.8 190.4 0.5 69.7 372.8 645.8 127.1
East coast, shelf off Batticaloa 20 - 100 18 795.1 tonnes/nm2 457 37.9 0.6 0.0 84 13 0.6 17.9
Mean biomass 8173  30120.6 478.7 156 6705.9 1059.9 472.7 14197.8
North East coast 20- 100 10 345.0 tonnes/nm2 46.5 13.0 0.1 0.0 0.0 14 0.1 0.1
Mean biomass 4003 4498.6 32.3 131 0.7 481.0 348 27.3
Pedro Bank 20- 100 9 676.6 tonnes/nm2 49.9 6.9 0.2 0.0 0.0 0.0 0.2 0.2
Mean biomass 4485 4642.3 117.1 0.8 39 7.6 120.8 146.3
Pedro Bank >100 2 4416 tonnes/nm2 3455 36.7 12 51
Mean biomass 16210 162104 5375 0.0 0.0 0.0 2264.2 0.0
67 Total Mean biomass 52959 777855  2065.2 1269 6826.3 2569.3 5883.0 15558.0
Trachich  Acanthur Lutjanid Carangid Cephalop Rays Letrinida  Leiognat Nemipter ~ Sharks Haemuli Shrimps Serranid Gerreida  Balistida  Diodonti
thyidae idae ae ae oda e hidae idae dae ae e e dae
0.5 0.3 0.0 11 0.1 0.5 0.0 0.5 0.2 0.8 0.2
0.0 69.0 49.7 6.4 1713 13.6 78.3 0.0 7.0 0.0 0.0 0.0 71.0 23.0 127.2 349
0.0 0.1 0.4 15 13
12.6 0.0 0.0 0.0 18.1 108.3 0.0 0.0 0.0 392.0 0.0 347.3 0.0 0.0 0.0 0.0
0.5 0.3 0.7 0.8 0.5 0.2 0.2 0.2 0.0 0.1 0.0 0.3 0.6 0.4 0.2
0.0 492.0 325.3 712.1 860.6 474.7 198.8 186.4 253.7 10.1 76.8 25 3235 634.1 4212 231.4
0.7 13 04 1.0 0.8 0.6 0.1 0.2 0.0 0.3 0.1 0.5 0.0 05 0.1
0.0 4385 873.2 251.0 657.6 523.9 418.8 326 99.3 175 216.2 34.3 328.9 7.2 296.9 95.3
17 0.8 0.9 04 0.4 0.9 0.8 0.1 0.0 0.4 0.0 0.4 0.1 0.1 0.5
0.0 1347.9 667.7 682.7 300.7 348.1 732.1 615.9 87.8 42 288.6 21 319.4 62.3 103.1 4283
0.5 15 11 0.1 0.7 0.3 1.9 0.3 1.9 0.0 0.2 0.8 0.1 0.2
0.0 172.0 507.9 375.2 39.2 238.7 106.0 645.6 88.9 0.0 643.2 32 59.3 290.4 42.9 58.2
0.5 0.4 10 0.5 0.4 0.5 0.2 1.6 0.0 0.2 0.0 0.0 0.0 0.2
0.0 324.9 296.7 665.3 360.7 241.9 342.3 127.3 1061.3 34 120.2 24.7 0.0 0.1 16.4 158.7
27.0 0.0 0.1 0.3 0.1
11935.0 0.0 0.0 23 0.0 257 0.0 0.0 0.0 113.0 0.0 52.3 0.0 0.0 0.0 0.0
11947.7 2844.3 2720.5 2695.0 2408.2 1975.0 1876.2 1607.9 1598.0 540.2 1345.0 466.4 1102.1 1017.0 1007.7 1006.8
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Table 17 continued

Chlorophth  Synodontida Congridae Gempylidae  Ambassidae  Scaridae Scombridae  Sphyraenida Caesionidae  Myctophida  Priacanthid  Monacanthi  Mullidae
almidae e e

o
[S)
o
)
3
o

17.0

3
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Biomassindex

For the calculation of the biomass index, a calculation of the areas of the different depth
strata and regions covered by the survey was made (Table 17).

The biomass estimates of the various demersal groups of fish and invertebrates can be found
in Table 17 while a summary can be found in Figure 66. The individual species groups are
not covered further in the text as a description of the most common groups (in kg/h) has been
presented above. Pelagic species groups are not reported as these are considered not to be
sampled representatively in the bottom trawl catches.

The total swept area biomass (t) estimated from the survey was 53 000 tonnes excluding
jellyfish, garbage, coral debris and sponges that were also caught in the trawl. Looking at the
biomass on the shelf (20-100 m depth) in the different regions, the North West coast gave the
lowest biomass estimate of all 6 regions of Sri Lanka with an estimate of 967 tonnes. The
highest biomass was observed in the coastal zone on the shelf off Batticaloa in the South
Eastern region with an estimate of 8173 tonnes, the South West coast had the second highest
biomass estimate on the shelf with biomass of 7894 tonnes. On the South coast, the
Hambantota banks, the biomass was 6901 tonnes. On the Central East coast, 4003 tonnes
were recorded while in the far North East on the Pedro Bank biomass of 4485 tonnes was
estimated. In deeper waters, at depths greater than 100 m, trawling was very challenging due
to the steepness of the slope. Only two regions where trawlable, the North West Coast and the
Pedro Bank, and also in these regions only a few trawls were carried out. The biomass
(although very uncertain estimates due to the low number of trawl stations) were 4326 tonnes
and 16210 tonnes. However, the slope regions were characterised with low oxygen (hypoxic)
water and the catch consisted mainly of non-commercial species.

Jellyfish (excluded from Figure 66) was relatively abundant in some areas, especially on the
East coast, on the shelf off Batticaloa. These species are found throughout the water column
and are caught by the trawl on the way down and up from the bottom (in addition to what is
caught on the bottom). The total estimate of jellyfish was 15 600 tonnes, of this the majority
(14 200 tonnes) was found on the shelf off Batticaloa.
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Figure 66. Swept area biomass estimates by the main regions. Note that all jellyfish, garbage, coral
debris and sponges caught with the bottom trawl are not included in the estimates (see text).

3.6 Taxonomy

During the survey fish and invertebrate species, identification was made to the lowest
taxonomic level possible by experienced taxonomists as described in the method section. The
area investigated is poorly described in terms of taxonomy and a number of species were not
possible to identify to species level. All material was identified to the lowest possible taxon.
Several samples from the trawl catches have been sent to SAIAB, South Africa and will be
distributed to international taxonomists for identifications. Preliminary results indicate that
the survey hasidentified between 2 and 5 new fish speciesfor science.

High-resolution pictures were taken of uncommon species of both fish and some
invertebrates for the photo database onboard Dr Fridtjof Nansen and for help in identification
by specialists. A total of 593 different species were recorded during the survey (preliminary
data, including material identified only to a higher taxonomic level). A number of these have
yet to be identified. The largest taxonomic group was the bony fish with >400 different
species recorded belonging to >100 different families, followed by, 21 different rays and13
different shark species. Table 18 describes the number of taxonomic families recorded in
bottom trawling and Figure 67 explains the number of species recorded in each region
according to depth strata.

The results from these will be published separately after the survey. It istoo early to conclude
regarding the number of new records observed for Sri Lanka. However, it is the reason to
believe that several species found during the survey are new to science while others have
been registered around Sri Lanka for the first time.
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Table 18: Number of taxonomic families recorded in bottom trawls in the different regions.
NW- Northwest, SW- Southwest, S- South, SE — Southeast, CE — Central East and NE Northeast.

Survey NW SwW S SE CE NE

2018408 41 74 67 76 63 66
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Figure 67. Number of species recorded during the 2018 survey in the different regions. NW-
Northwest, SW- Southwest, S-South, SW-Southeast, CE-Central East and NE-Northeast.

The South East region has shown the highest diversity as compared to the other regions,
confirming earlier records.

3.7 Genetics

Fin clips of 30 individuals of each fish species (listed in the priority list for genetic analysis,
Annex 1V) in each region were preserved individually with 95% Ethanol in Eppendorf vials
for genetic analysis. In addition, samples were taken from species to confirm the identity at
species level. All genetic samples will be analysed in the laboratory at NARA and the results
will be presented separately from this report.

3.8 Plastic waste from trawl catches

A high percentage of the trawl catchesin Sri Lanka contained various forms of waste during
the survey (Figure 68). Two sources of waste were frequent, plastic waste and fishing gear
(especialy different types of line gear).
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Figure 68. Percentage stations with waste recorded per region and depth stratum. NW-North West,
SW- South West, S-South, SE-South East, CE-Central East and NE-North East.

There was a tendency of higher proportions of waste in the depth region 20-50 m, and in the
central east and south western regions. In both these regions abandoned fishing gears were
frequent in the catches.
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CHAPTER 4. SUMMARY OF SURVEY RESULTS

The ecosystem survey was successfully carried out and provided a wealth of new data on the
marine shelf and slope ecosystem off Sri Lanka. Data collected during the survey included
physical and chemical oceanography, plastic pollution, plankton distribution and abundance,
pelagic and demersal fish biomass, distribution and diversity, and distribution of marine
mammals around Sri Lanka. Standard acoustic and swept area fish stock assessment methods
were used to estimate the distribution, abundance and biomass of the pelagic and demersal
fish stocks in the region. Some of the analyses will require additional work and will be
reported separately from this report. Research activities are also planned as part of the
EAF-Nansen Science Plan and the data and samples collected in Sri Lanka will be analysed
and published in that context.

4.1 Oceanography, plankton and microplastics

Oceanography

Waters off the east coast of Sri Lanka are characterised by a 50-100 m thick surface layer
with high temperature and low salinity. This low-density layer prevents vertical mixing. Off
the southern coast there is active upwelling over the slope. Off the southwest coast there is
also indications of some upwelling, and in addition lower stratification and strong winds
allow wind mixing bringing up waters from below the pycnocline. Below the pycnocline,
warm saline water with low oxygen concentrations is observed in the whole survey area, with
higher salinity observed immediately below the upper low-density layer to the east of Sri
Lanka, thislayer is not present off the west coast.

The circulation around Sri Lanka is quite complex. Our observations from the survey are
typical for the season. On the east coast, a northward directed flow is observed in the far
northern part of the survey area while from 9°30'N the surface current is directed southwards
following the shelf and bending westwards along the southern coast of Sri Lanka. Further
offshore in the southern region, an oppositely directed current can be observed bringing AO
water into the BOB. On the southwestern shelf, the flow is toward the south, turning offshore
and westward with the water masses coming from the east. In the northwestern part of the
coast, the direction of the current was again northward directed pushing water masses into the
Gulf of Mannar and the Palk Strait. Figure 69 shows a schematic overview of the surface
currents as observed during the survey.
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Figure 69. Schematic description of the near-surface currents as observed during the survey.

Plankton

Integrated data overall depths showed the lowest zooplankton biomass was recorded in the
North East coast while the highest biomass was observed in the South Coast of Sri Lanka.
The zooplankton species diversity was highest in the South West and North West regions.
With regard to ichthyoplankton distribution, an important indicator of fish nursery areas. The
highest average number of fish larvae was observed in the South East region while the lowest
average number of fish larvae was recorded in the North East coast.

Microplastic

The results reveal that the waters around Sri Lanka are contaminated with microplastics, and
the vast mgjority of microplastics found are in the secondary category, indicating that the
packaging material, industrial applications and fishing gear are major sources. The survey
covered one season of the year, and the results as such are a snapshot. Microplastic particles
were found throughout the survey area on all sampling stations. The highest concentrations
were found in the North Western region off Sri Lanka. This region was highly polluted with
microplastics, compared to other regions, while the northeast coast and the south coast
showed the lowest number of microplastic particlesin the samples.
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4.2 Biomassestimates

Pelagic estimates

Acoustic biomass estimates were calculated for Clupeidae, Dussumieriidae and Engraulididae
(PEL1), while the PEL 2 species consisted of the families Carangidae, Scombridae, Barracuda
and Hairtails. The total PEL1 biomass of Sri Lanka was 21 000 tonnes, of this more than
18 000 tonnes were found in the South West coast region (off Negombo) Clupeoids were the
most important group. Of the Pel2 group, total estimated biomass was of 101 000 tonnes with
the highest abundance found along the south and west coast. Different Carangid species
dominated. The numbers should be considered as relative indices and reflect the standing
stock in the area surveyed by the vessel. There are indications that some pelagic fish was
distributed outside the area surveyed close to the coast and far offshore.

Demersal estimates

The total swept area biomass (t) estimated from the survey was 53 000 tonnes excluding
jellyfish, garbage, coral debris and sponges that came up with the trawl. Looking at the
biomass on the shelf (20-100 m depth) in the different regions the North West coast gave the
lowest biomass estimate of Sri Lanka with an estimate of 967 tonnes. The highest biomass in
the coastal zone was found on the shelf off Batticaloa in the South East region with an
estimate of 8173 tonnes, the South West coast had the second highest biomass estimate on the
shelf with biomass of 7894 tonnes. On the South coast, the Hambantota banks, the biomass
was 6901 tonnes. On the Central East coast, 4003 tonnes were recorded while in the far North
East on the Pedro Bank biomass of 4485 tonnes was estimated. The biomass of jellyfish was
15 600 tonnes with a magjority (14 200 tonnes) from the shelf off Batticaloain the East region.

Marine Mammals

The present survey provides the opportunity for the first marine mammal observation carried
out in Sri Lanka covering the whole coastal areas within a season. During the survey, five
species of cetaceans were recorded. Blue whale Balaenoptera musculus is the most
commonly observed (72% of total observations) and showed a wide distribution with arecord
of 151 (best) individuals. Since there were very low sightings of blue whales in the East of
Sri Lanka, the current survey results indicated that during the southwest monsoon period the
blue whales in Sri Lanka are found mainly in the southwestern part of the country.
Importantly, the highest blue whale aggregations were recorded on the dense shipping lane
from Dondrato Galle in the South coast of Sri Lanka.
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ANNEX 1. DESCRIPTION OF SAMPLING AT HYDROGRAFIC
TRANSECTS

CTD Station

20m

*30m

75 m

*100 m

200 m

500 m

*1000 m

3000 m or transect end

*Super stations at:

30 m bottom depth

100 m bottom depth

1000 m bottom depth

Bottle depths at ecosystem transects

Btl 30m 100 m 200 m 500 m 1000 m >1000 m

# depth depth depth depth depth depth

1 25 100 200 500 1000 near bottom
2 5 75 150 400 750 2000
3 50 100 300 500 1500
4 25 75 200 400 1000
5 5 50 150 300 500
6 25 100 200 200
7 5 75 150 150
8 50 100 100
9 25 75 75
10 5 50 50
11 25 25
12 5 5

Some stations have been excluded regularly at 500 and / or 200 m and sometimes 75 m due to
the very steep shelf that causes the stations to be to close together
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On superstations
CTD to bottom or to 2000 m, release bottles at standard depths

Phytoplankton net to 30 m (or 25 m at inner station) - maks haul speed 0,1 m s, not in bad
weather!

WP2 to 25 m (inner station), 100 m — maks haul speed 0,5 ms

WP2 to 30m, at the 100 m and 1000 m station — maks haul speed 0,5 ms
WP2 to 100m, at the 100 m and 1000 m station — maks haul speed 0,5 ms
Multinet Mamuth to 100 m—maks speed 1,5m s

Mantatrawl at surface for 15 minutes - maks speed 1-1,5 m s, not in bad weather! (usually
simultaneous with multinet)
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ANNEXII. DESCRIPTION OF ACOUSTIC INSTRUMENTS AND FISHING
GEAR

Acoustic instruments

The Simrad EK80/18, 38, 70,120, 200 and 333 kHz scientific sounder was run during the
survey. Scrutinizing was done in LSSS using the data from the 38-kHz transducer. Last
standard sphere calibrations were checked on the 23.01.2017 in Sandviksflaket, Bergen,
Norway using Cu64 for the 18 kHz, Cu60 for the 38 kHz, WC38.1 for the 70, 120 and 200
kHz, and the WC22 for the 333 kHz. The details of the settings for the 38-kHz echo sounder
were as follows:

Transceiver2 menu (38 kHz)
Transducer depth 58m
Absorption coeff. 8.3 dB/km

Pulse duration medium (1,024ms)
Bandwidth 243 kHz

Max power 2000 Watt

2way beam angle 20,6dB

gan 26,95 dB

SA correction 0.03dB

Angle sensitivity 21.9

3 dB beamwidth 6.22° dong ship
6.28 athwart ship

Alongship offset 0.10°

Athwardship offset  0.06°

Bottom detection menu Minimum level 50 Db

Fishing gear

The vessel has one small four-panel Akrahamn pelagic trawl, one MultPelt 624 trawl (Figure
11.1, new in 2017) and one ‘Gisund super bottom trawl’. The multpelt trawl was not used
during the survey due to a problem on the winch system. The smallest pelagic trawl has 8 to
12 m vertical opening under normal operation, whereas the MultPelt 624 trawl has 25 to 35 m
opening.

The bottom trawl has a 31-m headline and a 47-m footrope fitted with a 12" rubber bobbins
gear. The codend has 20 mm meshes, and has an inner net with 10 mm mesh size. The
vertical opening is about 5.5 m. The distance between the wing tips is about 18 m during
towing. The sweeps are 40 m long. The trawl doors are 'Thyborgen' combi, 8 m2 and weigh
2000 kg. The door spreading is about 45 m when using restraining rope. Trawling was
conducted for species identification only and no restraining rope was therefore used during
the survey.
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The SCANMAR system was used during all trawl hauls. This equipment consists of sensors,
a hydrophone, a receiver, a display unit and a battery charger. Communication between
sensors and ship is based on acoustic transmission. The doors are fitted with sensors to
provide information on their inter distance and angle, while a height sensor is fitted on the

bottom trawl to measure the trawl opening and provide information on clearance and bottom
contact.

All the trawls are equipped with a trawl eye that provides information about the trawl

opening and the distance of the footrope to the bottom. A pressure sensor is used to show the
depth on the headline.
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Multpelt - 624 m

Meshes Length  of

mm  Twine in mtr. meshes

UPPER PANEL:
138,8m Headline.

LOWER PANEL:
138,8m Groundrope.

12000.0 16 mm 2400 1.5L

18 mm Dyneema. 16mm ML chain.

12000.0 14 mm 48.00 3.5

12000.0 14 mm 3000 2.0L

28mm braided Danline ribliner

}> ( {
8000.0 10 mm 2000 2.00 ) \"a"x/ ’\L’\/‘” ?
0 10mm 2000 2
/\ Xf\)(}(y\ﬁ,\

)(

40000 8mm 2000 4.5L

20000 Smm 1000 450

10000 4mm 1500 1451

400.0 2,5mm 1200 29.5L

100.0 1.8 mm 10.00 99.5L

800 I5mm 800 995L

600 1,5mm 1200 199.5L

Multpelt - 624 m

Meshes Ls of
mm  Twine inmtr. meshes

SIDE PANEL:
16 mm Dyneema

12000.0 16 mm 2400  I.5L }

12000.0 14 mm 4800 3.5L

12000.0 14mm 3000 2.0L

28mm braided Danline ribliner

(XJ ) K\J"(\) ;1\
5900 W”&?\/
,>\) x’" VV\;.'; X

80000 10mm 2000 2.0L

4000 2,5mm 1200 29.5L

2000 2mm 1000 49.5L

100.0 1,8mm 10.00 99.5L

80.0 L5 mm 800 9951

800 15mm 800 995L

600 1,5mm 1200 199.5L

FigureIl.1. Schematic drawing of the MultPelt 624.
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LITEN PELAGISK AKRATRAL

HFI

MASKER TRAD LENGDE MASKER
M/M NR. I METER I EVING
400 48 14 4

200 32 10,0 4

100 24 20,0 4

38 12 11,4 4

38 18 3,76 4

Figure I1.2. Schematic drawing of the small pelagic Akratrawl.
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MASKER

TRAD
Wi/

154 polyetylene 4 mm

80 polyetylene 3 mm

mm

60 polyetylene 3

60 polyetylene 3 mm

44 NIB

40

40

MASKER
M /M

142 polyetylene

e

0 polyetylene

o)
o

polyetylene

@

0 polyetylene

@
=]

polyetylene

44

40

4 mm

3 mm

Nf&

N24

N32

REKETRAL "GISUND SUPER”

UNDERDEL

Munning: 199 pa 5 em +
fellt pa 12 mm p.p.r. og b

101 pa 1,92 m + 199 pa 5 em = 2,02 m
endslet ti 1 1/2 * wire (kyllet)

e

Fiskeline 47,26 m

o
T
L o
B
1389 £
184 3
9}
2,02 12
1395 2027 il
\ (545
\ &
\ &
I
3887 3
\ 5307 "

\_ aem

7
P

1257

Innernett nr. 6 — ca. 72 omf.

‘ ‘ Varetrekk ay 4 mm flettet

k. imp. nylon /polyatylen
i - 2
REKETRAL "GISUND SUPER
OVERDEL
MASKER
\ Munning: 8% pa 3 967 p4 1,96 87 pa 3 cm = 2,02
‘_ EVING . ol p6 12 i o7 08 Bancliot 214 * kimbintay m/fe.
4 P Headline 40,80 m
4
7 Y
4 5 v
4
4 S X
<o o3
2,02 289"
1128 “
4 (690%) 2
592° wha.
5437 T
. \ &
\ ,;/
Y4 £
3887 £
1\ 5307 T
\ /
\ /
\ /
\ ./
4 \ 4
\ B
\ )
\ /
\ /
\ /
1107
1257
4
1257
1258
4 Innernett nr. 6 — ca. 72 omf. Varetrekk av 4 mm flettet
Ek. imp. nylon/polyetylen

Figure I1.3. Schematic drawing of the Super Gisund bottom trawl.
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ANNEX III. RECORDS OF FISHING STATIONS

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 1 R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 4
DATE :26/06/18 GEAR TYPE: BT NO 1 POCsSITION Lat N 10°16. 45 DATE :26/06/18 GEAR TYPE: BT NO 1 POsITION Lat N 10°2. 47
start stop duration Lon E 80°40. 37 start stop duration Lon E 80°23.43
TIME :08:36:34 09:06:44 30.2 (nin) Pur pose : 3 TIME :19:15:28 19:48:40 33.2 (nin) Pur pose © 3
LOG : 1772.19 1773.68 1.5 Regi on : 10860 LOG : 1824.26 1825.95 1.7 Regi on : 10860
FDEPTH: 250 250 CGear cond.: 0 FDEPTH: 26 24 Gear cond.: 0
BDEPTH: 250 250 Validity : 1 BDEPTH: 26 24 Validity : 2
Towi ng dir: 0° Wre out : 630 m Speed : 3.0 kn Towi ng dir: 0° Wre out 140 m Speed : 3.1 kn
Sorted : 36 Total catch: 90.59 Catch/ hour: 180.23 Sorted L4l Total catch: 81.23 Catch/ hour: 146.80
SPECI ES CATCH HOUR % OF TOT. C  SAWP SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers wei ght nunber s
Chl or opht hal nus agassi zi 109. 97 11107 61.02 Di odon hystrix 21.33 18 14.53
CENTROLOPHI DAE 17.93 497 9.95 Let hri nus crocineus 16. 47 934 11.22
Uni dentified 17.51 3724 9.72 Di scodoris spp. 14.26 31 9.71
Eridacnis radcliffei 15.28 847 8.48 Neot rygon caer ul eopunct at a 9.54 11 6. 50
Shrinps unidentified 7.07 1223 3.92 M scel | aneous 6.80 0 4.63
Benbrops caudi macul ata 4.21 94 2.34 Di pt erygonotus bal t eat us 6. 80 721 4.63
Uni dentified 2.34 72 1.30 0 Pterocaesi o tessellata 5.84 721 3.98
Lept ocephal us 1.82 255 1.01 ECHI NODERMATA 5.37 9 3. 66
Aristaeopsis sp. 0.83 72 0. 46 Acant hurus sp. 5.24 2 3.57
BOTHI DAE 0.78 56 0.43 Sepi a phar aoni s 4.03 5 2.75
Lepidotrigula rigssi 0.73 14 0. 40 Chromi s sp. 3. 60 647 2.45
Decapt er us nacr osoma 0.31 4 0.17 1 Loligo sp. 3.19 392 2.17 0
Crabs - hairy 0.26 4 0.14 Gelidiella spp. 2.97 0 2.03
Peri opht hal nus sp. 0.21 20 0.11 JELLYFI SH 2.93 11 1.99
Neoepi nnul a sp. 0.21 10 0.11 Rhi nobat os annul at us 2.86 2 1.95
Congr esox tal abonoi des 0.16 10 0.09 Anbassi s gymmocephal us 2.55 1063 1.74
Cynogl ossus bi | i neatus 0.16 4 0.09 Anbassi s urotaenia 2.55 1063 1.74
Congresox tal abon 0.16 4 0.09 Upeneus j aponi cus 2.44 266 1.66
Chascanopsetta |ugubris 0.10 4 0. 06 Arot hron i mmacul at us 2.31 2 1.58
Chaunax sp. 0. 05 4 0.03 Lol i go duvaucelii 2.13 20 1.45
Hepht hocara si num 0.05 4 0.03 Sphyraena acuti pi nni s 2.02 13 1.38
OPHI DI | DAE 0.05 8 0.03 Thenus orientalis 2.02 7 1.38
Mursia sp. 0. 05 4 0.03 Lutjanus |utjanus 1.97 94 1.34
Squi | 1'i dae 0.01 4 0.00 Astrotia stokesii 1.66 5 1.13
DROM | DAE 0.00 2 0.00 Pterocaesio tile 1.49 137 1.01
- Par agal eus sp. 1.27 31 0.87
Tot al 180. 23 100. 00 Met apenaeopsi s spp. 1.27 902 0.87
Anbassi s sp. 1.06 351 0.72
TETRACDONTI DAE 1.06 31 0.72
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 2 Sponges 1.03 0 0.70
DATE :26/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 10°13. 35 Decapt er us nmacr osoma 0. 96 20 0. 65 0
start stop duration Lon E 80°27.67 Lutj anus qui nquel i neat us 0.85 9 0.58
TIME :12:15:05 12:46:30 30.2 (min) Pur pose © 3 Sconbridae sp - Juvenile** 0.74 296 0.51
LOG © 1791.55 1793.08 1.5 Regi on : 10860 Loligo sp. 0.74 9 0.51
FDEPTH: 98 95 CGear cond.: 0 Lethrinus harak 0.74 14 0.50
BDEPTH: 98 95 Validity : 1 Pl ect or hi nchus | i neatus 0.42 20 0.29
Towi ng dir: 0° Wre out 639 m Speed : 3.0 kn Unidentified Sea Plant 0. 42 0 0.29
Sorted 27 Total catch: 60.35 Cat ch/ hour: 119.90 Priacant hus hanrur 0.42 20 0.29
Lethrinus ol ivaceus 0.32 20 0.22
SPECI ES CATCH HOUR % OF TOT. C  SAWP Pseudor honbus el evat us 0.32 31 0.22
wei ght nunber s Uni dentified 0.31 20 0.21
Lol i go duvaucelii 82. 66 4071 68. 94 3 Fi stul aria comersonii 0.27 5 0.18
Decapt erus nacrosonma 8. 45 221 7.05 2 Unidentified juv fish 0.27 340 0.18
M scel | aneous 5.67 0 4.73 Al ectis indica 0.23 4 0.16
Chl or opht hal nus agassi zi 4.45 52 3.71 Arot hron i mmacul atus 0.21 9 0.14 0
Neni pterus randal | i 4.23 75 3.53 Si ganus canali cul atus 0.21 20 0.14
Bohadschi a nmarnorat a 4.19 8 3.49 Padi na spp. 0.21 0 0.14
SYNODONTI DAE 2.67 66 2.23 Al uterus sp. 0.21 20 0.14
Priacant hus hanrur 2.62 42 2.19 Eupryma berryi 0.21 9 0.14
Uni dentified 1.97 4 1.64 Thenus orientalis 0.21 9 0.14 0
SHRI MPS 0.86 0 0.72 Decapt er us nmacr osoma 0.16 4 0.11
CENTROLOPHI DAE 0.44 8 0. 36 Sphyraena forsteri 0.11 2 0.07
Eupl eur ogr ammus gl ossodon 0.36 79 0.30 Hydrophis sp. 0.07 2 0. 05
Trachi nocephal us nyops 0.22 8 0.18 Lept uracant hus saval a 0.04 0 0.03
Centriscus scutatus 0.19 52 0.16 Fi shing gears 0.03 0 0.02
Cct opus nenbranaceus 0.17 4 0.15 Hal i meda spp. 0.01 0 0.01
Uni dentified 0.15 4 0.12 SCORPAENI DAE 0.01 9 0.01
Uni dentified black fish 0.12 4 0.10 Sepi a sp 0. 00 63 0. 00
Uni dentified 0.11 18 0.09
ECHI NODERMATA 0.10 0 0.08 Total 146. 80 100. 00
Benbrops caudi macul a 0.09 4 0.07
POVACENTRI DAE 0. 06 4 0.05
Squi | 1'i dae 0.04 4 0.04
GOPHI DI | DAE 0.04 4 0.04
Lepi dotrigul a rigssi 0.03 18 0.02
Tot al 119.89 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 3
DATE :26/06/18 GEAR TYPE: PT NO 4 POSITION Lat N 10°9. 57
start st op duration Lon E 80°21. 69
TIME :16:21:28 16:51:41 30.2 (min) Pur pose 1
LOG : 1807.40 1808.66 1.3 Regi on : 10860
FDEPTH: 0 0 Gear cond.: 0
BDEPTH: 48 54 Validity : 3
Towing dir: 0° Wre out : 130 m Speed : 2.5 kn
Sorted : 1 Total catch: 0.95 Cat ch/ hour: 1.88
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunbers
Chirocentrus dorab 0.83 6 44. 35 4
Lol i go duvaucelii 0. 50 18 26. 40 5
Sel ar crunenopht hal nus 0.39 10 20.91
Di pt erygonot us bal t eat us 0.16 2 8.34
Tot al 1.88 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 5
DATE :26/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 10°0.71 R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 7
start stop duration Lon E 80°29. 86 DATE :27/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 10°2.67
TIME :21:45:54 22:16:27 30.6 (nin) Pur pose : 3 start stop duration Lon E 80°49.58
LOG : 1836.20 1837.70 1.5 Regi on : 10860 TIME :04:13:00 04:42:25 29.4 (nmin) Pur pose © 3
FDEPTH: 40 40 Gear cond.: 0 LOG : 1875.05 1876.38 1.3 Regi on : 10860
BDEPTH: 45 45 Validity : 2 FDEPTH: 446 436 Gear cond.: 0
Towi ng dir: 0° Wre out : 150 m Speed : 3.0 kn BDEPTH: 446 436 Validity : 1
Sorted : 80 Total catch: 79.75 Cat ch/ hour: 156. 62 Towing dir: 0° Wre out 940 m Speed 2.7 kn
Sorted g Total catch: 902.92 Catch/ hour: 1840.82
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s SPECI ES CATCH HOUR % OF TOT. C  SAWP
Naso annul at us 24.08 31 15.37 wei ght nunber s
Di agramm pi ctum 15. 83 12 10.11 Hopl ost et hus sp. 1476. 80 30210 80.23
Lethrinus conchyliatus 13.91 43 8.88 Uni dentified 194. 10 1686 10. 54 0
Jel lyfish 11.19 0 7.15 Uni dentified 45.57 1350 2.48
Di odon hol ocant hus 10. 06 2 6. 42 Sargocentron rubrum 35.44 167 1.93
Acant hurus mata 8.52 6 5.44 Goni asteridae indet 1 32.07 9452 1.74
Di pt erygonotus bal teat us 6.76 0 4.31 Congresox tal abon 20. 25 167 1.10
Neot rygon sp. 5.26 8 3.36 Uni dentified crabs 11.92 167 0. 65
Ml | oi di cht hys sp. 5.11 55 3.26 Uni dentified crabs 10.13 336 0.55
M scel | aneous 4.56 0 2.91 BYTI | DAE 4.57 16 0.25
Lutjanus |utjanus 4.52 84 2.88 Hi ppol yti dae 3.37 1855 0.18
Scol opsi s bi nacul ata 4.44 65 2.83 Neot rygon caer ul eopunct at a 3.18 2 0.17
Ostor hinchus aur eus 3.95 0 2.52 Puerul us sewvel | i 2.14 20 0.12
Abal i stes stellatus 3.89 2 2.48 Chaunax sp. 0. 47 4 0.03
APOGONI DAE 3.85 0 2.46 Pol ymi xi a sp. 0.37 2 0.02
PEMPHERI DAE 3.46 0 2.21 Uni dentified 0.29 4 0.02
Priacant hus hanrur 2.91 6 1.86 Pseudotriacanthus strigilifer 0.16 6 0.01
Lutj anus qui nquel i neat us 2.71 0 1.73
Penaeus j aponi cus 2.52 0 1.61 Tot al 1840. 82 100. 00
Lethrinus |entjan 2.26 8 1.44 6
Stegastes sp. 1.76 0 1.13
Al uterus sp. 1.76 0 1.13 R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 8
Equulites el ongatus 1.71 118 1.09 DATE :27/06/18 GEAR TYPE: BT NO 1 POSITION Lat N 9°56. 25
Soft corals 1.46 0 0.93 0 start stop duration Lon E 80°40. 31
Chaet odon gar di neri 1.36 6 0.87 TIME :07:43:04 08:13:45 30.7 (nin) Pur pose : 3
Gastrophysis scel eratus 1.12 0 0.71 LOG : 1897.47 1899.16 1.7 Regi on : 10860
Al uterus nonoceros 0.99 2 0.63 FDEPTH: 85 86 Gear cond.: 0
Arothron stellatus 0.94 4 0.60 BDEPTH: 85 86 Validity : 1
Pterois sp. 0.91 18 0.58 Towi ng dir: 0° Wre out : 260 m Speed : 3.3 kn
Let hri nus crocineus 0.60 2 0.38 Sorted 49 Total catch: 382.23 Cat ch/ hour: 747.27
Aectis ciliaris 0.44 2 0.28 12
Sea cucunber 0.39 4 0.25 SPECI ES CATCH HOUR % OF TOT. C  SAWP
Synodus jacul um 0.36 41 0.23 wei ght nunbers
Dactyl optena orientalis 0.36 8 0.23 Neni pterus j aponi cus 434.72 13543 58. 17
Astrotia stokesii 0.35 2 0.23 Decapt erus nacrosonma 110. 84 3597 14.83 17
Uni dentified denersal fish 0.34 27 0.21 Decapt erus russelli 92.23 2123 12.34 18
Pterocaesio tessellata 0.26 31 0.17 Aphareus rutil ans 87.91 12147 11.76
Trachi nocephal us nyops 0.26 16 0.16 Loligo sp. 8.97 381 1.20 15
Fistularia petinba 0.24 14 0.16 Di odon sp. 7.15 16 0. 96
Cookeol us j aponi cus 0.16 2 0.10 CARI DEA 2.33 66 0.31
Lethrinus nebul osus 0.13 2 0.08 Priacant hus hanrur 1.66 49 0.22
Apol eni cht hys xant hoti s 0.12 6 0.08 Sepi a prashadi 0.33 16 0. 04
Heni ochus acuni nat us 0.12 6 0.08 Uni dentified | obster 0.17 16 0.02 16
SHARKS 0.10 10 0.07 Sand dol | er 0.17 16 0.02
Penaeus sp. 0.08 2 0. 05 Fistularia petinba 0.17 33 0.02
Nar ci ne |ingula 0.07 2 0.04 Equul i tes el ongat us 0.17 16 0.02
Scol opsi s sp. 0.07 2 0. 04 Cynogl ossus sp. 0.17 16 0.02
Soft corals 0. 06 4 0.04 Pseudotriacanthus strigilifer 0.15 66 0.02
Pl otosus |ineatus 0. 05 12 0.03 Synodus der nat ogenys 0.15 100 0.02
Gerres aci naces 0.05 2 0.03
Ostracion sp. 0.04 2 0.03 Tot al 747. 27 100. 00
Thenus orientalis 0.04 2 0.03
TETRAODONTI DAE 0.04 4 0.02
Uni dentified crab 0.03 16 0.02 R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 9
SHRI MPS 0.03 0 0.02 DATE :27/06/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 9°51. 25
SCORPAENI DAE 0.02 16 0.01 start stop duration Lon E 80°29.73
Bal i st oi des sp. 0.01 2 0.01 TIME :11:02:14 11:29:07 26.9 (nin) Pur pose 3
Gstor hi nchus sp. 0.01 6 0.01 LOG : 1914.72 1916.17 1.5 Regi on : 10860
Ctenochaet us sp. 0.01 2 0. 00 FDEPTH: 20 21 Gear cond.: 0
BDEPTH: 20 21 Validity : 1
Tot al 156. 62 100. 00 Towing dir: 0° Wre out 120 m Speed : 3.3 kn
Sorted © 37 Total catch: 37.19 Catch/ hour: 83.01
RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 6 SPECI ES CATCH HOUR % OF TOT. C  SAWP
DATE :26/06/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 10°3. 29 wei ght nunbers
start stop duration Lon E 80°32. 65 Aprion virescens 28.19 7 33. 96
TIME :23:35:59 00:01:21 25.4 (nin) Purpose : 3 Urot eut his singhal ensis 5.45 103 6.57 10
LOG : 1847.28 1848.53 1.3 Regi on : 10860 Arothron stellatus 4.91 2 5.92
FDEPTH: 80 82 Gear cond.: 0 Nemi pterus furcosus 4.82 63 5.81
BDEPTH: 80 82 Validity : 3 Loligo duvaucelii 4.73 85 5.69 11
Towi ng dir: 0° Wre out 193 m Speed : 3.0 kn Arot hron hi spi dus 4.31 2 5.19
Sorted : 0 Total catch: 48.82 Catch/ hour: 115.50 Al uterus nonocer os 4.15 2 5.00
Astrotia stokesii 3.08 9 3.71
SPECI ES CATCH HOUR % OF TOT. C  SAWP Sel aroi des | eptol epi s 2.97 382 3.58
vei ght nunber s Di pt erygonot us bal t eat us 2.97 507 3.58
Di agr amma pi ctum 8.59 9 7.44 Di odon hol ocant hus 2.17 4 2.61
Neni pt erus j aponi cus 8.58 374 7.43 Abl ennes hi ans 2.12 2 2.55 13
Decapt er us nacrosoma 8.52 310 7.37 14 Di odon hystrix 2.05 2 2. 47
Bot hus sp. 8.19 7 7.09 0 Decapt erus russelli 1.98 65 2.38 9
Par apercis sp. 6. 66 270 5.76 Pt erocaesi o chrysozona 1.96 350 2.37
Sar gocentron rubrum 6.19 47 5.36 M scel | aneous 1.56 0 1.88
Sphyraena acutipinni s 5. 06 237 4.38 Echenei s naucrat es 1.00 4 1.21
Rhi nobat os |ionotus 4.14 5 3.58 Sepi a phar aoni s 0.92 4 1.10
Synodus i ndi cus 3.93 215 3. 40 Decapt erus nacrosonma 0.86 20 1.04 8
Pseudor honbus sp. 1.69 52 1.46 Fistularia petinba 0. 80 7 0.97
Bot hus sp. 1.36 102 1.18 Equul i tes el ongat us 0.65 212 0.78
QCctopus sp. 1.16 9 1.01 POVACENTRI DAE 0. 60 109 0.73
Priacant hus sp. 1.05 38 0.91 ECHI NODERMATA 0. 36 2 0.43
Anphi oct opus aegi na 0. 90 28 0.78 Scol opsi s bi macul ata 0.22 2 0.27
PRI ACANTHI DAE 0.87 57 0.75 Anbl ygaster sirm 0.08 4 0.10 7
Scol opsi s bi macul ata 0.79 5 0.68 Car angoi des sp. 0.02 2 0.03
Lepidotrigula rigssi 0.70 57 0.61 Gymmocr ani us el ongat us 0.02 2 0.03
Di pt erygonot us bal t eat us 0.65 111 0.56 Lutjanus |utjanus 0.02 2 0.03
Tetrosonus gi bbosus 0.61 5 0.53 Opi st hopterus sp. 0.02 27 0.03
NARCI NI DAE 0.54 14 0. 47 Gnat hanodon sp. 0. 00 2 0.00
Par upeneus forsskali 0. 49 5 0.42 Eduarctus martensii 0.00 2 0.00
Uni dent i fied 0.33 52 0.28
GOstor hinchus aur eus 0.30 43 0.26 Tot al 83.01 100. 00
Cociel la crocodila 0.28 43 0.24
Fistularia petinba 0.11 19 0.09
Thenus orientalis 0.10 5 0.09
Peri stedion riversandersoni 0.08 9 0.07
Anbassi s sp. 0. 05 33 0. 05
Padi na spp. 0. 05 5 0. 05
Lei ognat hus berbi s 0. 05 5 0.04
Samaris sp. 0.04 9 0.03
Par anonacant hus choi rocephal us 0.02 5 0.02
Equul i tes el ongatus 0.01 5 0.01

Tot al 72.06
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 10 R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 12

DATE :27/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 9°45. 35 DATE :27/06/18 GEAR TYPE: PT NO 4 POCsITION Lat N 9°39.91
start stop duration Lon E 80°41. 30 start stop duration Lon E 80°55. 28
TIME :14:08:24 14:28:34 20.2 (nin) Pur pose : 3 TIME :19:08:30 19:38:45 30.3 (nin) Pur pose o1
LOG : 1934.29 1935.33 1.0 Regi on : 10860 LOG © 1966.01 1967.53 1.5 Regi on : 10860
FDEPTH: 43 38 CGear cond.: 0 FDEPTH: 5 5 Gear cond.: 0
BDEPTH: 43 38 Validity : 2 BDEPTH: 0 0 Validity : 3
Towi ng dir: 0° Wre out 180 m Speed : 3.1 kn Towi ng dir: 0° Wre out : 150 m Speed : 3.0 kn
Sorted : 36 Total catch: 36.37 Catch/ hour: 108.24 Sorted : 2 Total catch: 2.35 Catch/ hour: 4.67
SPECI ES CATCH HOUR % OF TOT. C  SAWP SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers wei ght nunber s
Al ut erus nonocer os 22.95 9 21.20 Loligo sp. 4.51 198 96. 60 20
JELLYFI SH 14.29 0 13. 20 Loligo sp. 0.08 4 1.70 19
Lethrinus nebul osus 13.39 3 12.37 Uni dentified 0.08 48 1.70
Neot rygon caer ul eopunct at a 5.24 6 4.84
Sepi a sp. 4.32 36 3.99 Tot al 4.67 100. 00
Trachi nocephal us nyops 3.13 0 2.89
Di pt erygonot us bal t eat us 2.92 0 2.69 0
Neni pterus furcosus 2.92 65 2.69 0 RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 13
Abl ennes hi ans 2.80 0 2.58 DATE :27/06/18 GEAR TYPE: BT NO 1 POSITION: Lat N 9°38. 66
SHRI MPS 2.80 0 2.58 start stop duration Lon E 80°50. 22
Chronis sp. 2.80 0 2.58 TIME :21:01:17 21:32:01 30.7 (nmin) Pur pose 3
Nemi pterus furcosus 2.77 113 2.56 LOG : 1974.83 1976.37 1.5 Regi on : 10860
Abal i stes stellatus 2.68 0 2.47 FDEPTH: 56 57 Gear cond.: 0
Penpheris sp. 2.62 0 2.42 BDEPTH: 56 57 Validity : 2
Lethrinus lentjan 2.62 3 2.42 Towing dir: 0° Wre out : 180 m Speed : 3.0 kn
Let hrinus rubriopercul atus 2.38 12 2.20 Sorted po21 Total catch: 139.40 Cat ch/ hour: 272.10
Di odon liturosus 2.29 3 2.12
Par upeneus forsskal i 2.14 42 1.98 SPECI ES CATCH HOUR % OF TOT. C  SAWP
Loligo sp. 1.64 18 1.51 wei ght nunber s
Seriola sp. 1.55 3 1.43 Naso brevirostris 82.08 37 30.16
Scol opsi s bi macul ata 1.43 24 1.32 JELLYFI SH 30.23 254 11.11
Lutj anus qui nquel i neat us 1.34 15 1.24 Pl ect or hi nchus ceyl onensi s 25.78 12 9.48
Lethrinus sp. 1.25 74 1.15 Synodus i ndi cus 20.92 689 7.69
DI ODONTI DAE 1.19 45 1.10 Let hri nus nebul osus 19. 69 37 7.24 28
St egastes sp. 1.19 0 1.10 Loligo sp. 19. 40 638 7.13 29
Al uterus sp. 1.16 0 1.07 0 Di odon sp. 17.74 12 6.52
Hydrophis atriceps 0. 65 3 0. 60 Naso tuberosus 9.17 25 3.37
Al uterus sp. 0. 45 24 0.41 Dactyl optena orientalis 8.16 12 3.00
M scel | aneous 0. 36 0 0.33 Lethrinus microdon 7.40 12 2.72
Fi shing gears 0.30 0 0.27 Sepi a pharaoni s 6. 50 12 2.39
Gstor hi nchus sp. 0.30 36 0.27 Di pt erygonot us bal t eat us 4.59 816 1.69
Fi stul aria petinba 0.18 6 0.16 Uni dentified 4.08 638 1.50
Di pterygonotus bal t eat us 0.18 9 0.16 Hol ot huria spinifera 3.83 12 1.41
Synodus sp. 0. 06 3 0. 05 Equul i tes el ongatus 3.44 638 1.26
______ _ _ Decapt erus macrosoma 3.44 127 1.26 30
Tot al 108. 24 100. 00 Synodus der mat ogenys 2.17 217 0.80
Uni dentified 1.13 740 0.42
Pt erocaesi o chrysozona 0.76 37 0.28
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI O\ 11 Upeneus nol uccensi s 0.37 25 0.14
DATE :27/06/18 GEAR TYPE: BT NO 1 POSITION Lat N 9°48.18 TETRACDONTI DAE 0.37 12 0.14
start stop duration Lon E 80°45. 60 Neni pt erus bi punct at us 0.37 12 0.14
TIME :15:52:35 16:22:38 30.1 (nmin) Pur pose 3 Uni dentified crabs 0.12 51 0.04
LOG : 1943.69 1945.36 1.7 Regi on : 10860 Rogadi us serratus 0.12 12 0.04
FDEPTH: 59 60 Gear cond.: O Par abot hus pol yl epi s 0.12 12 0. 04
BDEPTH: 59 60 Validity : 2 Euprymma berryi 0. 06 12 0.02
Towi ng dir: 0° Wre out : 180 m Speed : 3.3 kn Shrinps unidentified 0. 06 267 0.02
Sorted : 55 Total catch: 55.44 Cat ch/ hour: 110.69
Tot al 272.10 100. 00
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Gymmocr ani us grandocul i s 29.71 88 26.84 R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 14
Lethrinus olivaceus 26.74 90 24.15 21 DATE :27/06/18 GEAR TYPE: BT NO 1 POsITION Lat N 9°34.75
Coral mix 19.23 0 17.37 start stop duration Lon E 80°44. 42
Pl ect or hi nchus ceyl onensi s 6.31 4 5.70 TIME :23:07:24 23:27:34 20.2 (nin) Pur pose 3
Let hri nus nebul osus 4.63 8 4.18 22 LOG : 1985.75 1986.84 1.1 Regi on : 10860
Al uterus nonoceros 4.43 22 4.00 FDEPTH: 24 27 Gear cond.: 0
Rhi nobat os | i onot us 3.25 2 2.94 BDEPTH: 24 27 Validity : 2
Sponges 2.28 0 2.06 Towi ng dir: 0° Wre out 125 m Speed : 3.3 kn
Equul i tes el ongatus 1.52 100 1.37 Sorted 73 Total catch: 73.18 Cat ch/ hour: 217.70
Lethrinus lentjan 1.18 2 1.06 23
Lutjanus | unul atus 1.04 4 0.94 SPECI ES CATCH HOUR % OF TOT. C  SAWP
Heni ochus acuni nat us 1.02 4 0.92 wei ght nunber s
Pet ersius sp. 1.02 4 0.92 Macul abatis gerrardi 77.34 6 35.53
Hydrophis spiralis 0. 96 4 0.87 Equul i tes el ongatus 47.48 0 21.81
Dactyl optena orientalis 0.80 2 0.72 Car angoi des ful voguttatus 44.26 265 20.33
Di odon hol ocant hus 0.76 2 0.69 Sel aroi des | eptol epi s 16. 06 0 7.38
Upeneus nol uccensi s 0.72 16 0. 65 Neni pterus furcosus 5.59 0 2.57
Decapt erus nacrosona 0.70 20 0.63 25 Trachi nocephal us nyops 3.51 0 1.61
Sepi a pharaonis 0.56 2 0.51 24 Neni pt erus nenur us 3.19 68 1.47
Ostracion neleagris 0.54 2 0.49 Upeneus nol uccensi s 2.69 0 1.23
Di pt erygonotus bal teatus 0.44 82 0. 40 Gastrophysis scel eratus 2.61 0 1.20
Uni dentified 0. 44 100 0. 40 Decapt er us nmacr osoma 2.49 104 1.15 26
Unidentified Sea Plant 0.42 0 0.38 Astrotia sp. 1.43 3 0. 66
Synodus der nat ogenys 0.36 14 0.32 Decapt erus russelli 1.22 42 0.56 27
Starfish 0.34 14 0.31 M scel | aneous 1.04 0 0.48
Lutj anus qui nquel i neat us 0.28 2 0.25 Lol i go duvaucelii 1.03 12 0. 47
Naso sp. 0.26 2 0.23 Sphyraena forsteri 1.02 6 0. 47
Chronis sp. 0.12 16 0.11 Crossor honbus azur eus 0.78 62 0. 36
Neni pterus sp. 0.10 2 0.09 Tetrosonus gi bbosus 0.73 3 0.34
Uni dentified squids and crustaceans 0.10 32 0.09 Uni dentified sea snake 0. 65 3 0. 30
Loligo sp. 0.08 2 0.07 Caranx ignobilis 0. 65 6 0.30
JELLYFI SH 0.08 4 0.07 Priacant hus hanrur 0.43 71 0. 20
Let hrinus microdon 0.08 2 0.07 URCHI NS 0.43 3 0.20
Uni dentified 0. 06 10 0. 05 Di pterygonot us bal t eat us 0.42 0 0.19
Cant hi gaster sp. 0.06 12 0.05 Car angoi des sp. 0.41 3 0.19
Priacant hus hanrur 0.04 10 0.04 Uni dentified 0.41 0 0.19
Fistularia petinba 0.04 2 0.04 Bot hus pant heri nus 0.32 9 0.14
Myripristis botche 0.02 2 0.02 Sepi a prashadi 0.23 3 0.10
______ _ _ Car angoi des obl ongus 0.22 3 0.10
Tot al 110. 69 100. 00 Por t unus sangui nol ent o 0.21 0 0.10
Fi stularia petinba 0.19 6 0.09
Penaeus sp. 0.19 0 0.09
Synodus sp. 0.19 15 0.09
Gstorhinchus sp. 0.10 0 0.04
GOstor hinchus aureus 0.05 9 0. 02
Uni dentified 0. 05 15 0.02
Pseudor honbus el evat us 0.03 3 0. 02
Anbassis sp. 0.03 9 0.01
Uni dentified 0. 00 0 0. 00
Tot al 217.70 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 15
DATE :28/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 9°28. 22
start stop duration Lon E 80°51. 85
TIME :02:11:15 02:40:54 29.6 (nin) Pur pose 3
LOG 2004.60 2006. 12 1.5 Regi on 10850
FDEPTH: 40 47 CGear cond.: 0
BDEPTH: 40 47 Validity 1
Towi ng dir: 0° Wre out 150 m Speed : 3.1 kn
Sorted 34 Total catch: 245.56 Catch/ hour: 497.08
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Phot opect oral i s bi ndus 220. 59 24508 44.38
Lei ognat hus i neol at us 113.29 35401 22.79
Gazza minuta 50. 30 3223 10.12
Sel ar crunenopht hal mus 25.86 597 5.20
Upeneus nol uccensi s 24.98 1247 5.02
JELLYFI SH 20.23 281 4.07
Pentaprion | ongi manus 12. 49 879 2.51
Pomadasys kaakan 8.64 4 1.74
Saurida micropectoralis 6.51 105 1.31
Pristi ponoi des nul tidens 3.87 34 0.78
Loligo sp. 2.64 334 0.53 32
Hydrophis spiralis 2.63 4 0.53
Loligo duvaucelii 1.76 16 0. 35 31
Thenus orientalis 1.17 6 0.24
Neni pt er us nemat ophor us 0.70 34 0.14
Fistularia petinba 0.35 16 0.07
Secut or i nsidi at or 0.35 16 0.07
Port unus sangui nol ent o 0. 20 2 0.04
Uni dentified Bivalve 0.17 34 0.04
Equul i tes el ongatus 0.17 16 0.04
Atropus atropos 0.17 16 0.04
Tot al 497.08 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 16
DATE :28/06/18 GEAR TYPE: BT NO 1 POSITION Lat N 9°19. 65
start stop duration Lon E 80°55.50
TIME :19:36:56 20:07:26 30.5 (nmin) Pur pose 3
LOG 2092.18 2093.75 1.6 Regi on 10850
FDEPTH: 37 38 Gear cond.: 0
BDEPTH: 37 38 Validity 2
Towing dir: 0° Wre out 180 m Speed 3.1 kn
Sorted : 34 Total catch: 223.64 Cat ch/ hour: 440.10
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Pent aprion | ongi manus 116. 10 6175 26.38
Lei ognat hus berbi s 106. 28 16605 24.15
Sel aroi des | eptol epi s 47.52 1745 10. 80
Upeneus sul phur eus 30. 08 801 6.83
Upeneus ol uccensi s 27.07 882 6. 15
Gazza achl anys 17.04 299 3.87
Car angoi des coer ul eopi nnat us 14. 44 79 3.28
Car angoi des t al anpar oi des 13.03 159 2.96
Netuma t hal assi na 12.91 8 2.93
Anbl ygast er cl upeoi des 9.62 279 2.19 33
Nemi pt erus j aponi cus 9.42 340 2.14
Ponmadasys argyreus 8.46 8 1.92
Nemi pt erus bi punct at us 6.62 279 1.50
Phot opectoral i s bi ndus 6. 42 561 1.46
PECTI NI DAE 5.82 460 1.32
Fi stul aria petinba 2.40 59 0.55
Saurida nebul osa 1.80 20 0.41
Psettodes erunei 1.59 2 0.36
I cht hyscopus | ebeck 0.80 20 0.18
Pol ydactyl us pl ebei us 0. 69 2 0. 16
Lol i go duvaucelii 0. 60 20 0.14 34
Pseudor honbus el evatus 0. 60 20 0.14
Pl atichthys sp. 0. 40 39 0.09
Thenus orientalis 0.37 2 0.08
Tot al 440.10 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 17
DATE :29/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 9°7.93
start stop duration Lon E 81°1.73
TIME :00:03:55 00:27:51 23.9 (nin) Pur pose 3
LOG 2113.76 2115.02 1.3 Regi on 10850
FDEPTH: 52 51 Gear cond.: 0
BDEPTH: 52 51 Validity 2
Towi ng dir: 0° Wre out : 170 m Speed 3.2 kn
Sorted 50 Total catch: 49.61 Catch/ hour: 124.33
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lei ognat hus 1i neol at us 22.86 4571 18.38
Sphyraena forsteri 18. 26 145 14. 69 50
St ol ephorus i ndi cus 17.54 639 14.11 55
Al ectis indica 10. 43 3 8.39 46
Gerres aci naces 8.62 0 6.93
Upeneus taeni opt erus 7.12 251 5.72
Psettodes erunei 5.91 8 4.76
Net uma t hal assi na 5. 66 5 4.56
Alectis ciliaris 5.16 8 4.15 47
Sconber onor us conmer son 4.21 3 3.39 52
Loligo duvaucelii 3.38 108 2.72 54
Lethrinus lentjan 2.61 3 2.10
JELLYFI SH 2.11 18 1.69 49
Priacant hus hanrur 1.75 3 1.41
Trichiurus |epturus 1.50 5 1.21
Car angoi des gynmnost et hus 1.21 5 0.97 53
Car angoi des chrysophrys 1.10 3 0.89
Lutjanus russellii 1.05 3 0. 85
Saurida undosquani s 0.95 8 0.77
Megal aspi s cordyl a 0. 95 3 0.77
Sel aroi des | eptol epi s 0. 65 28 0.52
Neni pt erus bi punct at us 0.25 10 0. 20
Lactoria fornasini 0.25 3 0.20
Pseudor honbus arsi us 0.23 5 0.18
Neni pt er us nemat ophor us 0. 20 10 0.16
Phot opectoral i s bi ndus 0.18 13 0.14
PLEURONECTI DAE 0.08 13 0. 06
Anbl ygaster sirm 0. 05 3 0.04 48
APOGONI DAE 0.05 10 0.04
Tot al 124.33 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 18
DATE :29/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 9°0. 15
start stop duration Lon E 81°3.03

TIME :04:29:12 05:00:02 30.8 (min) Pur pose 3

LOG 2141.28 2142.89 1.6 Regi on 10850

FDEPTH: 40 44 Gear cond.: 0

BDEPTH: 40 44 Validity 1

Towing dir: 0° Wre out 150 m Speed 3.1 kn

Sorted : 84 Total catch: 84.27 Cat ch/ hour: 163.94
SPECI ES CATCH HOUR % OF TOT. C

wei ght nunber s

Pent aprion | ongi manus 84.18 7652 51. 35
Car angoi des mal abaricus 11.68 58 7.13
Al uterus nonocer os 10. 82 6 6.60
Phot opect oral i s bi ndus 6.87 745 4.19
Car angoi des coer ul eopi nnat us 6.79 4 4.14
Fistularia petinba 5.18 84 3.16
Lei ognat hus berbis 4.67 543 2.85
Aectis ciliaris 4.11 2 2.50
Saurida tunbil 3.74 18 2.28
Lol i go duvaucelii 3.60 99 2.20
Neni pt erus bi punct at us 2.55 23 1.55
Lei ognat hus fasciatus *** 2.10 12 1.28
Psettodes erunei 2.00 2 1.22
Fi shing gears 1.71 4 1.04
Sepi a pharaoni s 1.69 2 1.03
Net uma thal assi na 1.60 2 0.97
Gerres filanentosus 1.58 10 0.96
Hydr ophi s cyanoci nct us 1.21 2 0.74
Car angoi des sp. 1.19 6 0.72
Hydrophi s fasciatus 1.09 2 0. 66
PECTI NI DAE 0.88 51 0.53
Hydr ophi s ornatus 0.74 2 0.45
Pseudor honbus el evat us 0.68 6 0.42
Uraspi s helvol a 0. 66 2 0. 40
Car angoi des hedl andensi s 0.58 2 0. 36
Saurida nebul osa 0.47 19 0.28
St ol ephorus i ndi cus 0.43 18 0. 26
JELLYFI SH 0.37 4 0.23
Tetrosonus gi bbosus 0.33 2 0. 20
Upeneus nol uccensi s 0.27 10 0.17
Pterois antennata 0.08 2 0.05
Sepi a sp 0. 06 2 0.04
Sphyraena jello 0. 06 2 0.04
Centriscus scutatus 0.00 2 0.00
Tot al 163. 94 100. 00

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 19

DATE :29/06/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 9°0.15

start stop duration Lon E 81°0.14

TIME :06:29:54 07:00:05 30.2 (nmin) Pur pose 3

LOG 2150.86 2152. 46 1.6 Regi on 10850

FDEPTH: 21 20 Gear cond.: 0

BDEPTH: 21 20 Validity 1

Towi ng dir: 0° Wre out 140 m Speed 3.2 kn

Sorted 364 Total catch: 400.94 Cat ch/ hour: 796.83
SPECI ES CATCH HOUR % OF TAT. C

wei ght nunbers

Di agramma pi ctum 487. 59 314 61.19
Neot rygon caer ul eopunct ata 78. 66 64 9.87
Acant hurus mata 36.97 42 4.64
Pt erocaesi o chrysozona 26. 85 2441 3.37
Fi stul aria petinba 21.07 282 2.64
Bal i stoi des viridescens 19. 62 6 2.46
Scol opsi s bi macul ata 18.84 163 2.36
Gnat hanodon speci osus 16.18 6 2.03
Al uterus scriptus 10. 93 12 1.37
Pent aprion | ongi manus 7.24 328 0.91
Equul i tes el ongatus 6.64 1010 0.83
Al ectis sp. 6.04 4 0.76
Let hri nus nebul osus 4.99 2 0.63
Nemi pterus bi punctat us 4.95 70 0.62
Tetrosonus gi bbosus 4.63 20 0.58
Si ganus j avus 4.17 2 0.52
Al uterus nonoceros 4.15 4 0.52
Atule mate 3.81 16 0.48
Epi nephel us undul osus 3.58 2 0. 45
Car angoi des sp. 3.43 20 0.43
Triacant hus bi acul eat us 3.37 20 0. 42
Lagocephal us scel eratus 3.35 18 0.42
Di odon sp. 2.80 2 0.35
Lutjanus argenti nacul atus 2.66 2 0.33
Ml | oi di cht hys vani col ensi s 2.44 24 0.31
Par upeneus i ndi cus 2.11 8 0. 26
Fi shing gears 1.71 0 0.21
Lethrinus lentjan 1.42 4 0.18
Car angoi des hedl andensi s 1.42 4 0.18
Sepia sp 1.25 16 0.16
Anbassis sp. 1.09 473 0.14
Abal i stes stellatus 0.91 2 0.11
Saurida tumbil 0.87 4 0.11
Sel ar oi des | eptol epi s 0.54 4 0.07
Hydrophi s sp. 0.48 2 0. 06
Zancl us cornutus 0.06 2 0.01
Tot al 796. 83 100. 00

SAVP

35

36

37

38

SAWP

44

43
40

45

39



R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 20
DATE :29/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 8°51.81
start stop duration Lon E 81°8.77
TIME :09:02:18 09:30:28 28.2 (nin) Pur pose 3
LOG 2168.03 2169.59 1.6 Regi on 10850
FDEPTH: 41 44 CGear cond.: 0
BDEPTH: 41 44 Validity 1
Towi ng dir: 0° Wre out 165 m Speed : 3.3 kn
Sorted 197 Total catch: 197.32 Catch/ hour: 420.43
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Neot rygon caer ul eopunct at a 98. 27 47 23.37
Sponges 78.07 0 18.57
Di agramma pi ctum 58.02 17 13. 80 56
Al uterus nonoceros 20. 07 11 4.77 60
Acant hurus nata 19.92 11 4.74 57
Let hri nus nebul osus 15.02 4 3.57 65
Al ectis indica 12.78 4 3.04 58
Lethrinus microdon 12.63 6 3.01 62
Epi nephel us undul osus 10.91 2 2.59 59
M scel | aneous 10. 87 0 2.58
Lutjanus argenti macul at us 10. 65 4 2.53 66
Lactoria fornasini 10.23 9 2.43
Epi nephel us coi oi des 10. 06 2 2.39 63
Pent aprion | ongi manus 7.03 0 1.67
Megal aspi s cordyl a 5.20 6 1.24
Di pt erygonot us bal t eat us 5.16 5156 1.23
ECHI NOVETRI DAE 4.43 2 1.05
Car angoi des obl ongus 4.22 19 1.00
Fi stul aria petinba 3.58 60 0. 85
Fi shing gears 3.20 0 0.76
Car angoi des chrysophrys 2.09 2 0.50
Lol i go duvaucelii 1.96 62 0.47
TETRACDONTI DAE 1.79 9 0.43
Gerres obl ongus 1.58 4 0.38
Triacant hus biacul eatus 1.28 11 0.30
Lethrinus nebul osus 1.28 2 0.30 0
Let hri nus obsol et us 1.26 2 0.30
Hydr ophi s sp. 1.07 2 0.25
Al uterus scriptus 0. 96 2 0.23
Car angoi des nal abari cus 0.90 4 0.21
Auri gequul a | ongi spi na 0.87 4 0.21
Car angoi des hedl andensi s 0. 85 2 0. 20
Nemi pterus furcosus 0.75 11 0.18
Antipatharia 0.68 0 0.16
Gerres filanmentosus 0.53 2 0.13
Scol opsi s bi macul ata 0.49 6 0.12
Nemi pt erus bi punct at us 0.47 6 0.11
JELLYFI SH 0.38 2 0.09
BI VALVES 0.34 0 0.08
Sepi a sp 0.32 2 0.08
Heni ochus acuni natus 0.21 2 0.05
Upeneus ol uccensi s 0.04 4 0.01
Choer odon robustus 0.02 2 0.01
Total 420. 43 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 21
DATE :29/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 8°51.57
start stop duration Lon E 81°11.99
TIME :10:52:12 11:21:21 29.2 (nin) Pur pose 3
LOG 2177.55 2179.13 1.6 Regi on 10850
FDEPTH: 55 53 Gear cond.: 0
BDEPTH: 55 53 Validity 1
Towing dir: 0° Wre out 160 m Speed 3.2 kn
Sorted 133 Total catch: 133.22 Catch/ hour: 274.11
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lutjanus rivul atus 71.58 8 26.12 71
Car angoi des obl ongus 60. 04 126 21.90
Pl ect or hi nchus schot af 29. 44 6 10.74
Epi nephel us sp. 26.34 6 9.61
Al uterus nonocer os 24.28 45 8.86
Gerres aci naces 12.26 33 4. 47
Lutjanus erythropterus 10.31 4 3.76 70
Lethrinus ol ivaceus 9.43 12 3.44 67
Aectis ciliaris 7.57 4 2.76 68
Sepi a sp 4.69 16 1.71
Pl ect or hi nchus ceyl onensi s 3.58 2 1.31
GOSTRACI | DAE 2.59 4 0. 95
Parupeneus forsskali 1.93 23 0.71
Epi nephel us | ongi spinis 1.43 4 0.52 69
TETRACDONTI DAE 1.23 4 0. 45
Scar us ghobban 1.09 2 0. 40
Choer odon robustus 1.07 2 0.39
Arothron hispidus 0.86 2 0.32
Fistularia petinba 0. 86 14 0.32
Gstracion rhinorhynchus 0.82 2 0. 30
Scol opsi s bi macul ata 0.78 4 0.29 0
Triacant hus bi acul eat us 0.41 4 0.15
Loligo sp. 0.29 12 0.11
Sphyraena obt usat a 0.29 4 0.11
Sponges 0.25 4 0.09
Tetrosonus gi bbosus 0.25 2 0.09
Chel onodon pat oca 0.21 2 0.08
Lutj anus qui nquel i neatus 0.12 2 0.05
Scol opsi s bi macul ata 0.08 2 0.03
Tot al 274.11 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 22
DATE :29/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 8°44.09
start stop duration Lon E 81°15.69

TIME :14:44:01 14:54:57 10.9 (nin) Pur pose 3

LOG 2207.01 2207.49 0.5 Regi on 10850

FDEPTH: 73 74 Gear cond.: 0

BDEPTH: 73 74 Validity 2

Towi ng dir: 0° Wre out 200 m Speed 2.6 kn

Sorted 85 Total catch: 85.26 Catch/ hour: 467.18
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunbers

Aphareus furca 233.53 2449 49.99
Lutjanus vitta 59. 07 625 12. 64
Caranx ignobilis 27.12 5 5.81 73
Naso brevirostris 24.33 33 5.21
Nar ci ne at zi 14. 85 44 3.18
Equul i tes el ongat us 14.79 3068 3.17
Lutj anus qui nquel i neat us 11.23 153 2.40
Nar ci ne sp. 10. 47 38 2.24
Unidentified fish 9.86 849 2.11
Neni pt erus j aponi cus 7.67 148 1.64
Car angoi des sp. 7.67 16 1.64
Unidentified fish 6.58 1233 1.41
Priacanthus hanrur 5.42 16 1.16
Sepi a sp 4.71 16 1.01
Fi shing gears 4. 66 0 1.00
Upeneus nol uccensi s 3.67 88 0.79
PENAEI DAE 2.47 1562 0.53
Sepi a pharaoni s 2.41 5 0.52 72
Cyclichthys orbicularis 2.36 11 0.50
Parascol opsi s eri oma 1.59 55 0.34
Neni pterus zysron 1.26 38 0.27
Sunagoci a car buncul us 1.15 33 0.25
Scol opsi s vosneri 0.99 11 0.21
Pterois sp. 0.93 33 0. 20
Scol opsi s bi macul ata 0.88 11 0.19
Anbassi s sp. 0.82 192 0.18
Decapt erus russel|i 0.82 5 0.18
Di pterygonot us bal t eat us 0.82 329 0.18
Neot rygon caer ul eopunct at a 0.77 5 0.16
Sphyr aena obt usat a 0.66 11 0.14
Lei ognat hus berbi s 0.55 55 0.12
Fi stul aria petinba 0.44 5 0.09
Synodus i ndi cus 0.33 49 0.07
Pseudor honbus sp. 0.33 5 0.07
Hi rundi cht hys specul i ger 0.27 5 0. 06
Monomi t opus conj ugat or 0.27 22 0. 06
PORTUNI DAE 0.27 27 0. 06
Unidentified fish 0.27 82 0. 06
Sauri da nebul osa 0.22 11 0.05
Trachi nocephal us nyops 0.16 5 0.04
Bot hus pant heri nus 0.16 11 0.04
Hal i eutaea stellata 0.16 16 0.04
Mir aenesox ci nereus 0.11 5 0.02
Pseudor honbus el evat us 0. 05 5 0.01
Tot al 467.18 100. 00

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 23

DATE :29/06/18 GEAR TYPE: PT NO 2 POSITION Lat N 8°34. 45

start stop duration Lon E 81°24.07

TIME :17:28:11 17:48:25 20.2 (nmin) Pur pose 1

LOG 2225.13 2226.45 1.3 Regi on 10850

FDEPTH: 100 110 Gear cond.: 0

BDEPTH: 521 550 Validity 3

Towi ng dir: 0° Wre out 320 m Speed 3.9 kn

Sorted 7 Total catch: 23.00 Cat ch/ hour: 68.26
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunbers

PANDAL | DAE 60.61 58849 88.79
SHRI MP S 3.40 8300 4.99
GONATI DAE 3.39 1585 4.97
CONGRI DAE 0.48 196 0.71
Puerul us sewel |'i 0.12 65 0.18
Unidentified | arvae** 0.09 0 0.13
Chaul i odus sl oani 0.06 9 0.08
LOLI G NI DAE 0. 06 83 0.08
Waste General 0.01 0 0.01
Met apenaeus el egans 0.01 9 0.01
Bot hi dae - juvenile 0.01 9 0.01
PORI FERA ( Sponges) 0. 00 9 0.01
PALI NURI DAE 0. 00 18 0.01
Phosi cht hys ar gent eus 0. 00 9 0. 00
Bent hosema sp. 0.00 9 0.00
Unidentified larvae 0.00 9 0.00
Tot al 68. 26 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 24
DATE :30/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 8°28. 29
start stop duration Lon E 81°29.73
TIME :09:26:02 09:55:54 29.9 (nin) Pur pose 3
LOG 2320.86 2322.45 1.6 Regi on 10850
FDEPTH: 77 70 CGear cond.: 0
BDEPTH: 77 70 Validity 1
Towi ng dir: 0° Wre out 195 m Speed : 3.2 kn
Sorted 29 Total catch: 28.86 Catch/ hour: 57.96
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Sponges 15.59 2 26. 89
Di odon hol ocant hus 15. 35 10 26.48
Caranx nel anpygus 9.52 2 16. 43 74
Sepi a pharaoni s 3.43 2 5.93 75
Neni pt erus peronii 3.09 189 5.34
Fistularia petinba 2.33 8 4.02
JELLYFI SH 1.39 0 2.39
Tetrosonus gi bbosus 1.17 6 2.01
Hydrophis sp. 1.04 6 1.80
Neni pterus randal | i 1.04 38 1.80
Sepia sp 0.98 20 1.70 79
Pol yodont ognat hus caerul escens 0.96 2 1.66
M xed debries 0.80 0 1.39
Priacant hus hanrur 0.70 2 1.21
Synodus i ndi cus 0.32 28 0.55
Parascol opsis inerms 0.18 14 0.31
SEAVEED 0.04 0 0.07
Hal i eutichthys sp. 0.01 2 0.01
Decapt erus nacrosona 0.00 2 0.01
Tot al 57. 96 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 25
DATE :30/06/18 GEAR TYPE: BT NO 1 POSITION Lat N 8°26. 22
start stop duration Lon E 81°24.89
TIME :12:07:52 12:56:52 49.0 (min) Pur pose 3
LOG 2332.76 2335.46 2.7 Regi on 10850
FDEPTH: 27 25 Gear cond.: 0O
BDEPTH: 27 25 Validity 1
Towing dir: 0° Wre out 125 m Speed 3.3 kn
Sorted 14 Total catch: 678.14 Cat ch/ hour: 830.55
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunber s
PORI FERA ( Sponges) 367.42 2 44.24
Di pt erygonotus bal t eat us 111.76 42985 13. 46
Acant hurus dussunmi eri 73.02 81 8.79
Lethrinus ol ivaceus 45.09 114 5.43 78
Anbl ygaster sirm 26.60 6653 3.20 82
Bal i stoi des viridescens 18.52 9 2.23
Di odon hol ocant hus 17.64 36 2.12
Neot rygon caer ul eopunct ata 17.07 9 2.06
Decapt erus russelli 16. 39 3035 1.97 81
Di odon hystrix 16. 36 9 1.97
Sphyraena forsteri 15.24 73 1.83
Scol opsi s bi macul ata 14.50 136 1.75
Gerres aci naces 11.17 0 1.34
Sconber onor us conmer son 8.33 2 1.00 77
Par upeneus i ndi cus 7.96 28 0.96
Gymmocr ani us gri seus 7.64 33 0.92
Arothron stellatus 6.52 1 0.78
Epi nephel us sp. 4.19 1 0.50
Fistularia petinba 4.19 18 0.50
Car angoi des chrysophrys 4.09 15 0.49
Tetrosonus gi bbosus 4.07 18 0.49
Upeneus nol uccensis 3.48 15 0.42
Naso annul at us 3.11 1 0.37
Lutj anus nal abaricus 2.79 2 0.34
Si ganus |ineatus 2.65 5 0.32
Nemi pterus furcosus 2.13 27 0.26
Sepia sp. 1.89 7 0.23
Scar us ghobban 1.62 1 0.19
Arothron sp. 1.59 2 0.19
Rastrel liger kanagurta 1.54 223 0.19 80
Aectis ciliaris 1.48 1 0.18 76
Uni dentified 1.43 2 0.17
Thenus orientalis 1.30 4 0.16
Upeneus sp. 1.22 1 0.15
OSTRAC! | DAE 1.22 1 0.15
Abal i stes stellatus 1.22 2 0.15
Heni ochus singularis 0. 96 11 0.12
Heni ochus acuni nat us 0.86 11 0.10
TETRACDONTI DAE 0.72 1 0.09
Hydrophi s fasciatus 0.47 7 0. 06
Hydr ophi s cyanoci nct us 0.34 1 0.04
Anbassi s sp. 0.32 64 0.04
Actinopyga miliaris 0. 20 1 0.02
Pomacentrus indi cus 0.18 4 0. 02
SEAVEED 0. 06 1 0.01
Uni dentified 0. 00 0 0. 00 0
Tot al 830. 54 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 26
DATE :30/06/18 GEAR TYPE: BT NO 1 POCsITION Lat N 8°17.01
start stop duration Lon E 81°30.63

TIME :15:18:27 15:39:13 20.8 (nin) Pur pose : 3

LOG 2351.94 2352.96 1.0 Regi on 10840

FDEPTH: 39 38 Gear cond.: 0

BDEPTH: 39 38 Validity : 2

Towing dir: 0° Wre out 135 m Speed 3.0 kn

Sorted 102 Total catch: 102.03 Catch/ hour: 294.61
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunber s

Unidentified fish 60. 00 0 20.37
Di odon hystrix 41.98 17 14. 25
Lutj anus qui nquel i neatus 30. 81 257 10. 46
Tetrosonus gi bbosus 27.66 121 9.39
Di odon hol ocant hus 25.99 38 8.82
Neot rygon caer ul eopunct at a 23.21 23 7.88
Gymmocr ani us grandocul i s 12. 42 107 4.21
Lutjanus |utjanus 11. 46 179 3.89 83
OSTRACI | DAE 8.11 69 2.75
Sepi a pharaoni s 6.12 6 2.08 86
Lethrinus lentjan 5.83 17 1.98 84
Sphyraena obt usat a 5.77 20 1.96
Abal i stes stellatus 4.94 3 1.68 89
Sel ar crunenopht hal mus 4.33 55 1. 47
Loligo sp. 4.30 87 1.46 87
Upeneus nol uccensi s 3.46 69 1.18
Neni pterus peronii 3.26 90 1.11
Thenus orientalis 3.23 17 1.10
Lagocephal us |unaris 2.02 55 0.69
Cyclichthys orbicularis 1.99 6 0.68
Sphyraena forsteri 1.27 6 0.43
Synodus i ndi cus 1.07 49 0. 36
Sepia sp 1.06 20 0.36 90
Decapt erus russelli 0.84 12 0.28 85
Synodus der nat ogenys 0.81 52 0.27
Lactoria cornuta 0.72 3 0.25
Pl ect or hi nchus | ineatus 0.66 9 0.23
Chronis sp. 0.38 26 0.13
Fi stularia petinba 0.14 3 0. 05
Sphyraena jello 0.14 20 0. 05
Scyl | ari dae 0.12 29 0.04
Rastrel liger kanagurta 0.12 9 0.04
Chel onodon pat oca 0.12 12 0.04
Dascyl lus trimacul atus 0.09 3 0.03
Al uterus nonocer os 0.09 6 0.03
Gymmocr ani us el ongat us 0. 06 9 0.02
Synodus vari egat us 0.01 3 0.00
Tot al 294. 61 100. 00

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 27

DATE :30/06/18 GEAR TYPE: BT NO 1 POSITION Lat N 8°19. 16

start stop duration Lon E 81°33.03

TIME :17:02:14 17:22:33 20.3 (min) Pur pose : 3

LOG 2360.77 2361.82 1.1 Regi on 10840

FDEPTH: 60 58 Gear cond.: 0

BDEPTH: 60 58 Validity : 2

Towing dir: 0° Wre out 165 m Speed 3.1 kn

Sorted 130 Total catch: 144.97 Cat ch/ hour: 428.27
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunbers

Naso tuberosus 152.58 154 35. 63 91
Epi nephel us coi oi des 62. 45 6 14.58
M scel | aneous 61.21 0 14.29
Lutjanus lutjanus 41.08 467 9.59 93
Epi nephel us nal abari cus 18. 49 3 4.32 114
Pl ect or hi nchus sp. 12.41 6 2.90
Lutjanus argenti nacul atus 11.07 6 2.58 111
Scol opsi s bi macul ata 10. 62 124 2.48
Lutjanus rivul atus 9.90 3 2.31
Anbassi s anbassi s 6.79 89 1.59
Priacanthus hanrur 6.26 15 1.46
Aphareus furca 5.26 198 1.23
Tetrosonus gi bbosus 4.75 27 1.11
Upeneus nol uccensis 3.25 127 0.76
Acant hurus mata 3.01 6 0.70
Pl ect or hi nchus ceyl onensi s 2.78 3 0.65
Lutj anus qui nquel i neat us 2.72 35 0.63
Lethrinus olivaceus 2.66 3 0.62 112
Let hri nus nebul osus 2.49 3 0.58 113
Lethrinus olivaceus 2.38 12 0.55 92
Lutjanus |utjanus 2.01 9 0. 47
Nemi pterus randal | i 0.84 27 0. 20
Synodus der mat ogenys 0.70 154 0.16
Chaet odon sp. 0.56 12 0.13
Saurida tunbil 0.56 12 0.13
Synodus i ndi cus 0.56 68 0.13
Di pt erygonotus bal t eat us 0.28 334 0. 06
Synodus vari egat us 0.28 41 0. 06
Congresox tal abon 0.14 12 0.03
Cal | i onynus sp. 0.14 27 0.03
Chel onodon sp. 0.07 12 0.02
Total 428.28 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 28
DATE :30/06/18 GEAR TYPE: BT NO 1 POsSITION Lat N 8°9.10
start stop duration Lon E 81°39. 42
TIME :20:15:08 20:45:29 30.3 (nin) Pur pose 3
LOG 2384.07 2385.79 1.7 Regi on 10840
FDEPTH: 67 65 CGear cond.: 0
BDEPTH: 67 65 Validity 2
Towi ng dir: 0° Wre out : 170 m Speed : 3.4 kn
Sorted 31 Total catch: 31.26 Catch/ hour: 61.84
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lutjanus vitta 17.45 273 28.22
Sphyraena jello 11.95 2 19.32 94
Naso annul atus 5.10 4 8.25
M scel | aneous 3.46 0 5.60
M scel | aneous 3.42 0 5.53 0
Cookeol us japoni cus 3.03 18 4.89
Lutj anus qui nquel i neat us 2.77 49 4.48
Neni pterus furcosus 2.10 109 3.39
Sepi a sp 2.02 12 3.26
Decapt erus russelli 1.53 18 2.48 96
Di odon hystrix 1.46 2 2.37
Nemi pterus zysron 1.31 194 2.11
Abal i stes stellatus 1.30 4 2.10
Gst or hi nchus aur eus 1.17 182 1.89
Dactyl optena orientalis 1.03 2 1.66
Neot rygon caerul eopunct at a 0.85 4 1.38
Synodus der mat ogenys 0. 40 49 0.64
Tetrosonus gi bbosus 0.28 2 0. 45
Krill 0.28 0 0. 45
Anbassi s sp. 0. 20 30 0.32
Bent hosema sp. 0.20 0 0.32
SHRI MPS 0.20 42 0.32
Aectis ciliaris 0.14 2 0.23 95
Pseudor honbus el evat us 0.12 14 0.19
Trachi nocephal us nyops 0. 08 10 0.12
Penpheris sp. 0.02 14 0.03
Tot al 61.84 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 29
DATE :01/07/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 7°55.95
start stop duration Lon E 81°41.44
TIME :01:23:26 01:43:58 20.5 (nin) Pur pose 3
LOG 2418.87 2419.90 1.0 Regi on 10840
FDEPTH: 58 57 Gear cond.: 0
BDEPTH: 58 57 Validity 1
Towing dir: 0° Wre out : 180 m Speed : 3.0 kn
Sorted 73 Total catch: 167.41 Cat ch/ hour: 489.02
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Decapterus russelli 167.13 33158 34.18 100
Lol i go duvaucelii 49.58 1650 10. 14 97
Di agr amma pi ctum 46. 74 15 9. 56 108
Gymmocr ani us grandocul i s 44.69 23 9.14
Lutjanus rivul atus 44.34 9 9.07 109
Epi nephel us nal abari cus 28.63 3 5.85
Epi nephel us coi oi des 21.50 3 4. 40
Nemi pterus furcosus 19.43 196 3.97
Al uterus npnocer os 16.71 9 3.42
Decapt erus nmacrosoma 16. 65 745 3. 40 99
Hydr ophi s cyanoci nct us 6.78 6 1.39
Di pt erygonot us bal t eat us 6.54 2430 1.34
Lutjanus nal abaricus 6.02 3 1.23 107
Dactyl optena orientalis 4.38 6 0.90
Anbl ygaster sirm 3.40 800 0.70 98
M scel | aneous 1.70 0 0.35
SCOVBRI DAE 1.46 438 0.30
Hydr ophi s ornatus 0.99 3 0. 20
Sphyraena forsteri 0.73 123 0.15
Anbassi s urotaeni a 0.73 631 0.15
JELLYFI SH 0.48 23 0.10
Fistularia petinba 0.24 23 0. 05
Priacant hus hanrur 0.17 23 0.03
Tot al 489. 02 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 30
DATE :01/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 7°48.75
start st op duration Lon E 81°50. 18
TIME :05:54:58 06:24:30 29.5 (nmin) Pur pose 3
LOG 2444.01 2445.36 1.4 Regi on 10840
FDEPTH: 61 59 Gear cond.: 0
BDEPTH: 61 59 Validity 1
Towing dir: 0° Wre out 180 m Speed 2.7 kn
Sorted 513 Total catch: 513.25 Cat ch/ hour: 1042.84
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunbers
Coral - small 756. 33 0 72.53
Acant hurus mata 64. 29 22 6.17
Lutjanus rivul atus 61.08 12 5. 86 104
Scarus rivul atus 52. 44 14 5.03 102
Scarus rubrovi ol aceus 23. 26 4 2.23 103
Naso tuberosus 20. 44 16 1.96 106
Lutjanus rivul atus 20.24 4 1.94
Lethrinus ol ivaceus 11.91 6 1.14
Caranx ignobilis 8. 66 2 0.83 101
Pseudobal i stes fuscus 7.46 4 0.72
Pomacant hus seni circul atus 6.91 4 0. 66
Heni ochus acuni nat us 3.25 14 0.31
Abal i stes stellatus 2.50 4 0.24
Cyclichthys orbicularis 1.54 2 0.15
Suf fl amen fraenatum 1.10 2 0.11
Sepi a pharaoni s 0.83 2 0. 08 105
Sponges 0.22 2 0.02
Crinoi dea 0.10 4 0.01
ASTERQO DEA 0.10 4 0.01
SEAVEED 0.10 0 0.01
Uni denti fied 0.04 0 0. 00
Unidentified fish 0.04 2 0. 00
Tot al 1042. 84 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 31
DATE :01/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 7°48.38
start stop duration Lon E 81°41. 66
TIME :07:55:30 08:25:50 30.3 (min) Pur pose 3
LOG 2454.40 2456.14 1.7 Regi on 10840
FDEPTH: 40 43 Gear cond.: 0
BDEPTH: 40 43 Validity 1
Towi ng dir: 0° Wre out 160 m Speed 3.4 kn
Sorted 396 Total catch: 395.71 Cat ch/ hour: 782.81
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Unidentified fish 195.81 65 25.01
Acant hurus mata 176. 42 164 22.54 119
Pasti nachus sp 72.15 2 9.22
Scarus rubrovi ol aceus 54.92 10 7.02
Naso tuberosus 53.73 30 6.86 122
Gnat hanodon speci osus 40. 30 12 5.15 123
M xed debries 31.18 0 3.98
Pl ect or hi nchus gi bbosus 19. 62 6 2.51
Di agr amma pi ctum 18. 27 10 2.33 121
Chel onodon sp. 15. 69 8 2.00
Starfish 14.64 10 1.87
Al uterus nonoceros 14.28 12 1.82 120
Epi nephel us undul osus 11.12 2 1.42 125
Cyclichthys orbicularis 10. 37 6 1.32
Loligo sp. 8.11 148 1.04
Al uterus scriptus 8.03 8 1.03
Di odon hol ocant hus 7.91 8 1.01
Lutjanus argentinacul atus 5. 80 4 0.74 126
Bal i stoi des viridescens 4.37 2 0.56
Sepi a pharaoni s 3.50 8 0.45
Seriolina nigrofasciata 3.20 2 0.41
Hydrophis atriceps 3.13 16 0. 40
Gstracion cubicus 1.94 2 0.25
Alectis ciliaris 1.62 6 0.21
Tetrosonus gi bbosus 1. 44 6 0.18
PORI FERA ( Sponges) 1.43 0 0.18
Gerres filanentosus 1.38 6 0.18
Fistularia conmersonii 1.29 8 0.16
Thenus orientalis 0.44 2 0.06
Sphyraena forsteri 0.38 2 0. 05
Pol yodont ognat hus caer ul escens 0.24 4 0.03
Fi stul aria petinba 0. 10 2 0.01
Tot al 782.81 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 32
DATE :01/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 7°37.58
start stop duration Lon E 81°48.35
TIME :10:23:13 10:53:16 30.0 (min) Pur pose 3
LOG 2471.24 2472.89 1.6 Regi on 10840
FDEPTH: 24 24 Gear cond.: O
BDEPTH: 24 24 Validity 1
Towing dir: 0° Wre out 120 m Speed 3.3 kn
Sorted 301 Total catch: 301.17 Cat ch/ hour: 601.54
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunbers
Sponges 423. 44 0 70. 39
Di odon hol ocant hus 26. 56 16 4.42
Neot rygon caerul eopunct ata 26.32 20 4.38
Lethrinus ol ivaceus 22.25 92 3.70 115
Al uterus nonoceros 18. 89 12 3.14
Chil onycterus reticul atus 13.38 24 2.22
Jel lyfish 10.51 28 1.75
Bal i stoi des viridescens 10.23 4 1.70
Scol opsi s bi macul ata 7.67 74 1.28
Sepi a sp 6.55 12 1.09
Chel onodon sp. 5.59 8 0.93
Bal i stoi des sp. 4.89 2 0.81
Naso annul at us 4.47 2 0.74
Al uterus sp. 4.23 136 0.70
Ostracion rhinorhynchus 3.08 4 0.51
Par upeneus forsskal i 2.40 8 0. 40
M scel | aneous 2.24 0 0.37
TETRACDONTI DAE 1.96 2 0.33
Pseudobal i stes sp. 1.92 2 0.32
Hydr ophi s ornatus 1.32 4 0.22
Gerres aci naces 1.32 6 0.22
Fistularia petinmba 1.08 6 0.18
Scol opsi s aurata 0.48 4 0.08
Lol i go duvaucelii 0.20 2 0.03
Tetrosonus gi bbosus 0. 20 2 0.03
Cephal ophol i s sonnerati 0.16 2 0.03 116
Pteroi s antennata 0.14 6 0.02
Chaet odon gardi neri 0. 06 2 0.01
Tot al 601. 54 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 33
DATE :01/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 7°42.34
start stop duration Lon E 81°49. 84
TIME :12:07:51 12:37:20 29.5 (nin) Pur pose 3
LOG 2480.33 2481.88 1.6 Regi on 10840
FDEPTH: 57 57 CGear cond.: 0
BDEPTH: 57 57 Validity 1
Towi ng dir: 0° Wre out 165 m Speed : 3.1 kn
Sorted 146 Total catch: 252.36 Catch/ hour: 513.62
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Sepi a sp 77.23 334 15. 04
Di pterygonot us bal t eat us 75.72 16461 14.74
Acant hurus mata 68. 87 55 13.41
Lethrinus ol ivaceus 56. 54 47 11.01 128
Di agramma pi ctum 34.48 14 6.71
JELLYFI SH 28.69 0 5.59
Lutjanus argentinacul atus 20.19 8 3.93
Lutjanus argenti macul at us 18.58 8 3.62 117
Naso annul at us 15. 06 8 2.93
Al uterus nonoceros 14.78 8 2.88
Lutjanus rivul atus 12.82 2 2.50
Gerres longirostris 11. 64 41 2.27
M scel | aneous 10. 14 0 1.97
Epi nephel us sp. 8.59 2 1.67
Ostracion neleagris 7.49 8 1.46
Metal waste 7.45 2 1.45
Caranx ignobilis 6.96 2 1.36
Sel ar crunmenopht hal nus 6.51 31 1.27
Let hri nus nebul osus 4.62 2 0.90 118
Fistularia petinba 4.53 10 0.88
Loligo duvaucelii 3.67 183 0.71
Abalistes stellaris 3.58 6 0.70
Par upeneus forsskal i 2.65 49 0.52
Decapt erus russelli 2.16 145 0.42 127
Neot rygon caerul eopunct ata 1.95 4 0.38
Anbassi s sp. 1.94 0 0.38
Rhi nobat os annul at us 1.59 2 0.31
Priacant hus hanrur 1.14 2 0.22
Sphyraena forsteri 0.92 4 0.18
MONACANTHI DAE 0.81 4 0.16
Neni pterus furcosus 0. 65 10 0.13
Scol opsi s bi macul ata 0. 65 10 0.13
Tetrosonus gi bbosus 0.41 2 0.08
Hydr ophi s cyanoci nct us 0.28 2 0. 06
Qdonus ni ger 0.11 10 0.02
Cephal ophol i s sonnerati 0.11 10 0.02
POVACANTHI DAE 0.11 10 0.02
Tot al 513. 62 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 34
DATE :02/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 7°31.18
start stop duration Lon E 81°51.75
TIME :03:06:09 03:34:18 28.2 (nin) Pur pose 3
LOG 2553.98 2555. 36 1.4 Regi on 10840
FDEPTH: 35 35 Gear cond.: 0
BDEPTH: 35 35 Validity 1
Towing dir: 0° Wre out 130 m Speed 2.9 kn
Sorted 88 Total catch: 88.21 Cat ch/ hour: 187.95
SPECI ES CATCH HOUR % OF TOT. C SAMP
wei ght nunbers
Di odon hol ocant hus 68. 10 83 36.23
Chi l omycterus reticul atus 25.53 15 13.58
JELLYFI SH 21.56 0 11. 47
Ostracion rhinorhynchus 10. 82 13 5.76
Gstracion cubicus 8.99 11 4.78
Xest ospongi a sp. 8.86 0 4.72
Caranx ignobilis 7.27 40 3.87 135
Tetrosonus gi bbosus 6.86 21 3.65
Car angoi des gymost et hus 5.75 11 3. 06
Lactoria cornuta 4.82 9 2.56
Sepia sp 2.86 21 1.52
Gerres aci naces 2.60 15 1.38 0
Arot hron hi spi dus 2.58 2 1.37
Abal i stes stellatus 2.51 2 1.34
M scel | aneous 2.22 0 1.18
Hydr ophi s cyanoci nctus 1.53 6 0.82
Rhynchostraci on nasus 1.36 2 0.73
Arothron stellatus 1.11 2 0.59
Decapt er us macrosoma 1.00 371 0.53 137
Equul i tes el ongat us 0.53 181 0.28
Neni pterus furcosus 0. 30 26 0.16
Decapt erus russelli 0. 30 68 0. 16 136
Di pt erygonotus bal teat us 0.19 47 0. 10
Car angoi des sp. 0.13 13 0.07
Psettodes bel cheri 0.04 2 0.02
Scol opsi s aurata 0.04 2 0.02
Hydr ophi's sp. 0.04 2 0.02
Pycnogoni d 0.02 4 0.01
Scol opsi s bi macul ata 0.02 2 0.01
SEAVEED 0.00 0 0.00
Tot al 187.95 100. 00
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R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 35
DATE :02/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 7°28. 44
start stop duration Lon E 81°57.42
TIME :05:33:49 06:05:00 31.2 (nin) Pur pose 3
LOG 2569.89 2571.32 1.4 Regi on 10840
FDEPTH: 69 73 Gear cond.: 0
BDEPTH: 69 73 Validity 1
Towing dir: 0° Wre out 190 m Speed 2.7 kn
Sorted 30 Total catch: 30.04 Catch/ hour: 57.82
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lethrinus ol ivaceus 25. 47 40 44. 05 130
Abal i stes stellatus 6.79 8 11.75
M xed debries 5.00 0 8.66
Chi | onycterus sp. 4.02 4 6.96
Dactyl optena orientalis 3.27 6 5. 66
Sepi a pharaoni s 3.00 13 5.19 129
Fi shing gears 2.91 0 5.03
Gymmocr ani us el ongat us 2.37 13 4.10
Ostracion sp. 1.92 2 3.33
Pterois niles 0.92 4 1.60
JELLYFI SH 0.77 4 1.33
Priacant hus hanrur 0. 46 2 0.80
Hydrophi s cyanoci nctus 0.42 2 0.73
Uni dentified 0.31 10 0.53
Coral 0.10 8 0.17
PORI FERA ( Sponges) 0.02 2 0.03
Scol opsi s aurata 0.02 2 0.03
Starfish 0.02 8 0.03
Unidentified fish 0.01 2 0.02
Tot al 57.82 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 36
DATE :02/07/18 GEAR TYPE: BT NO 1 PCSITION Lat N 7°22.34
start st op duration Lon E 81°54.08
TIME :07:56:03 08:38:22 42.3 (nin) Pur pose 3
LOG 2585.40 2587.90 2.5 Regi on 10840
FDEPTH: 29 30 Gear cond.: 0
BDEPTH: 29 30 Validity 1
Towing dir: 0° Wre out : 145 m Speed : 3.6 kn
Sorted 341 Total catch: 341.27 Cat ch/ hour: 484.08
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunber s
Xest ospongi a sp. 240.37 0 49. 66
H mantura | eoparda 120.57 1 24.91
Di odon sp. 50. 67 61 10. 47
Scarus rubrovi ol aceus 10. 87 1 2.24
Naso tuberosus 9.15 4 1.89 131
Chel onodon sp. 7.45 7 1.54
Gstracion cubicus 6.87 6 1.42
M xed debries 6.68 0 1.38
Naso sp. 6.61 3 1.37
Acant hurus xant hopt er us 3.69 1 0.76
Di agramma pi ctum 3.65 1 0.75 134
Arothron sp. 3.63 1 0.75
Sepi a pharaoni s 2.50 7 0.52 132
Let hrinus ol ivaceus 1.82 62 0.38
JELLYFI SH 1.80 3 0.37
Abal i stes stellatus 1.76 1 0.36
Tetrosonmus gi bbosus 0.82 3 0.17
Gymmocr ani us el ongat us 0.78 3 0. 16
Neni pterus zysron 0.77 48 0.16
Lactoria cornuta 0.74 1 0.15
Fistularia commersonii 0. 64 4 0.13
Gnat hanodon speci osus 0.55 1 0.11
Suf fl amen fraenatum 0. 47 3 0.10
Pol yodont ognat hus caer ul escens 0.43 1 0.09
Hydrophis sp. 0.37 1 0.08
Scol opsi s bi macul ata 0.11 1 0.02
Equul i tes el ongat us 0.09 41 0.02
Soft corals 0.07 4 0.01
Chaet odon sp. 0.07 1 0.01
Loligo sp. 0.03 1 0.01 133
Chronis sp. 0.03 6 0.01
Unidentified fish 0.01 1 0.00
SCOVBRI DAE 0.01 4 0. 00
Starfish 0.01 4 0. 00
Si ganus sp. 0.01 1 0.00
Decapterus russelli 0.01 3 0.00
BALI STI DAE 0.01 1 0.00
Tot al 484. 08 100. 00



R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 37
DATE :02/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 7°23.00
start stop duration Lon E 81°58. 18
TIME :10:08:57 10:34:00 25.1 (nin) Pur pose 3
LOG 2598.66 2600. 17 1.5 Regi on 10840
FDEPTH: 52 53 CGear cond.: 0
BDEPTH: 52 53 Validity 1
Towi ng dir: 0° Wre out 160 m Speed : 3.6 kn
Sorted 234 Total catch: 233.65 Catch/ hour: 559.42
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Xest ospongi a sp. 137. 0 24.54
Scarus rubroviol aceus 14 14. 85
Lethrinus ol ivaceus 81 10. 32 145
Naso sp. 29 9.74
Epi nephel us mal abari cus 2 9.67 138
Lutjanus rivul atus 7 8.22 142
Naso tuberosus 22 7.49 140
Abal i stes stellatus 12 2.05
Acant hurus mata 7 1.93 141
Lutjanus argenti macul at us 2 1.82 147
Epi nephel us undul osus 2 1.79 144
Naso uni corni s 5 1.34
Pomacant hus seni circul atus 2 0. 96
Acant hurus dussuni eri 2 0.95
Al ectis indica 2 0.83 139
Di odon sp. 5 0.81
Let hri nus nebul osus 2 0.62 146
Bohadschi a marnorat a 2 0.53
Sepi a pharaoni s 10 0.53 143
Arothron sp 2 0. 46
Fistularia conmmersonii 12 0.21
Lactoria cornuta 2 0.18
Sponges 0 0.09
Hydrophi's sp. 2 0.08
Tot al 559. 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 38
DATE :02/07/18 GEAR TYPE: PT NO 8 POSITION Lat N 7°18.99
start stop duration Lon E 82°1.37
TIME :11:45:23 12:23:06 37.7 (min) Pur pose 1
LOG 2608.07 2611.93 3.9 Regi on 10840
FDEPTH: 30 60 Gear cond.: 0O
BDEPTH: 330 337 Validity 3
Towing dir: 0° Wre out 300 m Speed : 6.1 kn
Sorted 3 Total catch: 8.15 Cat ch/ hour: 12.96
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunbers
EGGS 5. 95 0 45.91
Loligo sp. 2.69 1918 20.76
SCOVBRI DAE 1.78 716 13.71
Decapt erus russelli 0.67 1550 5.13
St egastes sp. 0.57 536 4.39
Anbassi s sp. 0.54 584 4.15
JELLYFI SH 0.36 10 2.77
CONGRI DAE 0.18 68 1.42
Unid. juvenile fishes 0. 09 18 0.69
Uni dentified 0.09 18 0.69
Uni denti fied 0.01 18 0.07
Uni dentified 0.01 10 0.07
SHRI MPS 0.01 10 0.07
BALI STI DAE 0.01 10 0.07
Uni dentified 0.01 89 0.07
Tot al 12.96 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 39
DATE :02/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 7°11.97
start stop duration Lon E 81°59. 54
TIME :13:35:24 14:05:28 30.1 (min) Pur pose 3
LOG 2619.05 2620.67 1.6 Regi on 10840
FDEPTH: 55 55 Gear cond.: 0
BDEPTH: 55 55 Validity 2
Towi ng dir: 0° Wre out 170 m Speed : 3.2 kn
Sorted 12257 Total catch: 2256.60 Cat ch/ hour: 4505. 69
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Coral - mixed 3993. 34 0 88. 63
Naso annul at us 226.24 168 5.02
Lethrinus ol ivaceus 105. 18 162 2.33 148
Acant hurus mata 36. 34 44 0.81
Lutjanus rivul atus 28.19 4 0.63
Gerres aci naces 20.19 52 0.45
Di agr amma pi ctum 11.78 6 0. 26
Sepia sp 9. 06 40 0. 20
Naso tonganus 8.97 4 0. 20
Naso tuberosus 8.29 4 0.18
Epi nephel us sp. 7.51 2 0.17
M scel | aneous 7.39 0 0.16
Sponges 7.39 0 0.16
Lutjanus vitta 6.91 48 0.15
Lutj anus qui nquel i neat us 6.07 80 0.13
Pristi ponoi des siebol dii 5.07 30 0.11
Epi nephel us mal abari cus 4.86 8 0.11 149
Car angoi des coer ul eopi nnat us 1.96 6 0.04
Bohadschi a spp. 1.68 6 0.04
Gst or hi nchus aur eus 1.48 142 0.03
Starfish 1.42 24 0.03
Actinopyga echinites 1.22 8 0.03
Heni ochus acuni nat us 1.18 6 0.03
Cookeol us sp. 1.16 4 0.03
JELLYFI SH 0.86 2 0.02
Tetrosonus gi bbosus 0.54 2 0.01
Par upeneus nacronenus 0.28 6 0.01
Hydr ophi s cyanoci nct us 0.24 2 0.01
Sargocentron di adema 0.22 2 0. 00
Fi stul aria petinba 0. 20 2 0.00
ANGUI LLI DAE 0.20 2 0. 00
Dactyl optena orientalis 0.16 2 0. 00
URCHI NS 0.12 6 0. 00
SHRI MPS 0.02 8 0. 00
Tot al 4505. 70 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 40
DATE :02/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 6°52.75
start stop duration Lon E 81°54.21

TIME :20:56:27 21:16:59 20.5 (min) Pur pose 3

LOG 2673.16 2673.95 0.8 Regi on 10840

FDEPTH: 23 25 Gear cond.: 7

BDEPTH: 23 25 Validity 2

Towing dir: 0° Wre out 130 m Speed 2.3 kn

Sorted 137 Total catch: 2603.74 Cat ch/ hour: 7605. 85
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunber s

JELLYFI SH 7302. 82 0 96. 02
Let hri nus nebul osus 84. 30 41 1.11 152
Caranx ignobilis 77.12 9 1.01
Si ganus j avus 63. 68 61 0.84
Lutjanus rivul atus 23.08 3 0. 30 151
Lethrinus lentjan 18.75 23 0.25 153
Neot rygon caer ul eopunct at a 7.51 3 0. 10
Di odon hystrix 6.11 3 0.08
Lethrinus microdon 5.61 6 0.07
Di odon hol ocant hus 4.82 6 0. 06
Lactoria cornuta 3.18 6 0. 04
Sel ar oi des | eptol epi s 2.45 114 0.03
Sillago ingenuua 1.72 53 0.02
Pent aprion | ongi manus 1.31 70 0.02
Hydr ophi s sp. 1.17 3 0.02
Pseudor honbus el evatus 0.73 6 0.01
Lol i go duvaucelii 0.47 9 0.01 154
Sardinel | a gi bbosa 0.44 18 0.01 150
Ni bea macul ata 0.41 3 0.01
Thryssa encrasi chol oi des 0.38 18 0.00
Starfish 0.38 18 0. 00
Gazza achl anys 0.35 20 0.00
Synodus i ndi cus 0.32 6 0.00
Neni pterus zysron 0.32 3 0. 00
St ol ephorus i ndi cus 0.23 23 0. 00
Sphyraena obtusata 0. 20 9 0. 00
Pt erocaesi o chrysozona 0.18 6 0.00
Pomadasys macul at us 0.15 3 0.00
Uni dentified 0.07 3 0. 00
Grammopl i tes suppositus 0. 06 3 0.00
Equul i tes el ongatus 0. 06 23 0. 00
Car angoi des sp. 0. 06 3 0.00
Di pt erygonotus bal teat us 0. 06 9 0.00
Anbassi s sp. 0.03 15 0. 00
H ppocanpus kuda 0.03 3 0.00
Caesi o caerul aurea 0.03 3 0.00
El ops machnat a 0.01 9 0.00
Tot al 7608. 60 100. 04

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 41

DATE :02/07/18 GEAR TYPE: BT NO 1 PCSITION Lat N 6°47.21

start stop duration Lon E 81°52.32

TIME :23:44:41 00:05:08 20.4 (min) Pur pose 3

LOG 2687.55 2688.52 1.0 Regi on 10840

FDEPTH: 35 35 Gear cond.: 0O

BDEPTH: 35 35 Validity 2

Towi ng dir: 0° Wre out 140 m Speed 2.8 kn

Sorted ©o24 Total catch: 208.61 Cat ch/ hour: 612.05
SPECI ES CATCH HOUR % OF TOT. C SAWP

wei ght nunbers

Lei ognat hus dussumi eri 348. 35 14335 56.91 161
Si ganus j avus 49.15 29 8.03
Upeneus nol uccensi s 45.79 1039 7.48
Sel aroi des | eptol epi s 37.55 1006 6.14
Secut or insidi at or 22.59 672 3.69
Pomadasys ar gyreus 17.10 519 2.79
Car angoi des mal abari cus 16. 49 91 2.69
Sel ar crunenopht hal nus 10. 38 214 1.70
Saurida tunbil 8.55 29 1.40
Sconber omor us sp. 7.98 3 1.30
Sphyraena forsteri 6. 70 91 1.09
Johnius carutta 5.19 91 0.85
Ctenochaetus striatus 4.75 3 0.78
Megal aspi s cordyl a 4. 40 9 0.72
Terapon j arbua 4.27 62 0.70
Gerres erythrourus 4.27 62 0.70
Chilonycterus reticul atus 3.46 3 0.57
Ephi ppus orbis 2.44 29 0. 40
Lapemi s curtus 2.41 6 0.39
Thryssa encrasi chol oi des 2.07 1526 0.34
N bea macul at a 1.62 50 0.27
Equul i tes |euciscus 1.22 62 0. 20
Hydr ophi s sp. 1.00 6 0. 16
Neni pterus furcosus 0.92 62 0.15
Hydrophis spiralis 0.88 3 0.14
Por t unus sangui nol ent o 0.82 6 0.13
Pent aprion | ongi manus 0.61 244 0.10
Lol i go duvaucelii 0.31 62 0. 05
Fi shing gears 0.31 0 0. 05
Plotosus |ineatus 0.15 29 0. 02
Sepi a sp 0.15 29 0.02
Bal i stididae juvenile 0.15 29 0.02
Tot al 612. 04 100. 00



R/'V Dr. Fridtjof Nansen

DATE :03/07/18
start stop

TIME :01:30:10 01:50: 18
LOG 2696.59 2697.55
FDEPTH: 55 53
BDEPTH: 55 53
Towi ng dir: 0° Wre
Sorted 22 Tot al

SPECI ES

Pomadasys macul at us

Sepi a sp

Saurida nebul osa

Lol i go duvaucelii
Upeneus sul phur eus
Sand dol | er

Seriola rivoliana

Lei ognat hus dussumi eri
Cookeol us boops

Car angoi des mal abari cus
Hydrophi s sp.

Terapon j arbua
Tetrosonus gi bbosus

M xed debries

Sel ar crunmenopht hal nus
Sel ar oi des | ept ol epi s
Decapterus russelli
Lagocephal us sp.

URCHI NS

Upeneus bensasi

Gerres sp.

Sphyraena obtusata
Neni pt erus peronii
Secut or insidiator
JELLYFI SH

Sel ar oi des | ept ol epi s

Tot al

RV Dr. Fridtjof Nansen
DATE :03/07/18

start stop
:04:01: 40 05:01: 30
LOG 2714.13 2718.13
FDEPTH: 30 60
BDEPTH: 0 0
Towing dir: 0° Wre
Sorted 1 Tot al

TIVE

SPECI ES

Uni denti fied
NEM PTERI DAE
Uni dentified
Lept ocephal us
CARANG DAE
Loligo sp.

Uni dentified
SCOVBRI DAE
Uni dentified
BALI STI DAE
TETRAODONTI DAE
Uni dentified
PRI ACANTHI DAE
Uni dentified

Tot al

SURVEY: 2018408
GEAR TYPE: BT NO

duration
20.1 (mn)
0.9

out : 165 m
catch: 22.42

SURVEY: 2018408
GEAR TYPE: PT NO

duration
59.8 (nin)
4.0

out : 280 m
catch: 7.08

STATI ON: 42
1 PCSITION: Lat N 6°46.16
Lon E 81°57.3
Pur pose 3
Regi on 10840
CGear cond.: 0
Validity 1
Speed : 2.8 kn
Catch/ hour: 66.83
CATCH HOUR % OF TOT. C
wei ght nunber s
19. 67 405 29. 44
13.71 72 20.52
9. 45 250 14.14
4.71 95 7.05
3.22 75 4.82
2.98 250 4.46
2.09 3 3.12
1.52 75 2.27
1.34 12 2.01
1.31 12 1.96
1.28 3 1.92
0.80 6 1.20
0.63 3 0.94
0.54 0 0.80
0.54 24 0. 80
0.42 9 0.62
0.42 45 0.62
0.39 6 0.58
0.33 57 0.49
0.33 27 0. 49
0.33 69 0. 49
0.27 3 0. 40
0.24 3 0.36
0.12 6 0.18
0.12 9 0.18
0. 09 3 0.13
66. 83 100. 00
STATI ON: 43
8 POCSI TION: Lat N 6°38. 82
Lon E 82°9.25
Pur pose 1
Regi on 10840
Gear cond.: 0
Validity 3
Speed © 4.0 kn
Cat ch/ hour: 7.10
CATCH HOUR % OF TAT. C
wei ght nunbers
4.92 9468 69.31
0.62 190 8.74
0. 45 895 6.30
0.34 111 4.72
0.23 293 3.30
0.15 173 2.15
0.15 0 2.12
0.12 105 1.72
0. 05 27 0.71
0.03 22 0.47
0.02 16 0.23
0.01 16 0.16
0.01 5 0.07
0. 00 10 0.03
7.10 100. 00
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1

SAWP

158

156

157

155

SAWP

Tot al

R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 44
DATE :03/07/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 6°34.88
start stop duration Lon E 81°50.73
TIME :19:02:54 19:33:06 30.2 (nin) Pur pose 3
LOG 2787.50 2789.27 1.8 Regi on 10840
FDEPTH: 39 37 CGear cond.: 0
BDEPTH: 39 37 Validity 2
Towing dir: 0° Wre out 130 m Speed 3.5 kn
Sorted T 44 Total catch: 53.11 Cat ch/ hour: 105.51
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Lutjanus |utjanus 12.00 2 11.37 165
Neni pterus furcosus 11.84 93 11. 22
JELLYFI SH 11.64 0 11.03
Lethrinus nebul osus 11.17 4 10.58 164
Pseudobal i stes fuscus 8.66 6 8.21
Epi nephel us undul osus 7.67 2 7.27 163
Chel onodon sp. 5.17 2 4.90
Neot rygon caer ul eopunct at a 4.73 2 4.48
Pl ect or hi nchus ceyl onensi s 4.61 2 4.37 162
Di pt erygonotus bal t eat us 2.70 1351 2.56
Anbassis sp. 2.67 570 2.53
Rhi zopri onodon acut us 2.66 2 2.52
Synodus der mat ogenys 2.13 2162 2.02
Arothron hispidus 1.91 2 1.81
Sepi a pharaoni s 1.43 8 1.36 166
Gymocr ani us gri seus 1.43 2 1.36
Scol opsi s bi macul ata 1.27 10 1.21
Sepia sp 1.07 32 1.02 167
Lactoria cornuta 0.99 2 0.94
Sphyraena forsteri 0.87 10 0.83
Ostracion sp. 0.83 2 0.79
Di odon hol ocant hus 0.79 2 0.75
Thryssa bael ama 0.79 81 0.75
Synodus i ndi cus 0.74 95 0.70
Upeneus bensasi 0.70 97 0. 66
Sphyraena jello 0.68 2 0.64
Tetrosonus gi bbosus 0. 60 2 0.56
Loligo sp. 0. 48 157 0. 46
I'lisha africana 0.40 14 0.38
M xed debries 0.36 0 0.34
Cct opus sp. 0.33 54 0.31
Gymmocr ani us el ongat us 0.29 28 0.28
Decapt erus macrosoma 0.28 52 0.26
Uni dentified |arvae 0.20 628 0.19
Lagocephal us | unaris 0. 20 10 0.19
Thryssa setirostris 0. 20 24 0.19
SHRI MPS 0.18 280 0.18
Unidentified fish 0.17 364 0.17
Nemi pterus zysron 0. 16 4 0.15
Pent aprion | ongi manus 0.16 6 0.15
Neni pterus sp. 0.13 14 0.12 0
Unidentified fish 0.13 306 0.12
Chronis cadenati 0.12 36 0.11
Thryssa vitrirostris 0.12 10 0.11
Caranx sp. 0. 09 72 0.08
Uni dentified crab 0.09 44 0.08
Synodus vari egat us 0.08 16 0.08
Anbassi s sp. 0.08 16 0.08 0
SEAVEED 0. 06 0 0. 05
Al ectis sp. 0. 06 44 0. 05
Equul i tes el ongatus 0. 06 44 0. 05 0
Hydrophis sp. 0.04 2 0.04
Synodus j acul um 0.04 2 0.04
Equul i tes el ongat us 0.04 8 0.04
juvenile stingray 0.04 2 0.04
Sphyraena obtusata 0.04 2 0.04
Al uterus nonoceros 0.03 4 0.03



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 45
DATE :03/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 6°29. 67
start stop duration Lon E 81°44. 4

TIME :21:39:09 22:09:14 30.1 (nin) Pur pose : 3

LOG 2803.92 2805.57 1.7 Regi on : 10840

FDEPTH: 23 28 CGear cond.: 0

BDEPTH: 23 28 Validity : 2

Towi ng dir: 0° Wre out 130 m Speed : 3.3 kn

Sorted 173 Total catch: 173.30 Catch/ hour: 345.68
SPECI ES CATCH HOUR % OF TOT. C

wei ght nunbers

Terapon j arbua 99.53 1203 28.79
Jel I yfish 77.37 353 22.38
Plicofollis dussunmieri 19.50 18 5. 64
Sphyraena jello 16.99 2 4.92
Equul i tes |euciscus 14. 36 997 4.15
Pomadasys ar gyr eus 12.17 279 3.52
Lei ognat hus equul us 11. 05 134 3.20
Saurida tumbil 10. 05 467 2.91
Ml | oi di cht hys vani col ensi s 8.94 413 2.59
St rophi don sat hete 6. 06 2 1.75
JELLYFI SH 5.98 16 1.78
Qolithes cuvieri 5.94 24 1.72
Lagocephal us spadi ceus 5.83 40 1.69
Gymur a poecil ura 5. 66 2 1.64
Lethrinus nebul osus 5.59 2 1.62
Sconber onorus kor eanus 5.03 18 1.46
Qolithes cuvieri 3.95 2064 1.14
Port unus sangui nol ent o 3.95 108 1.14
Ephi ppus orbis 3.75 36 1.08
Sepia sp 3.59 162 1.04
Sconber onor us conmer son 3.23 0 0.94
Monodactyl us sp. 2.87 162 0.83
Hydrophi s sp. 2.19 4 0.63
Por t unus sangui nol ent o 1.80 72 0.52
Lol i go duvaucelii 1.44 54 0.42
Alectis ciliaris 1.08 54 0.31
Sphyraena obtusata 1.08 54 0.31
Sardi nel | a gi bbosa 1.08 54 0.31
Narcine tiniei 0.88 4 0.25
I'l'isha sp. 0. 80 2 0.23
SHRI MP S 0.72 108 0.21
Lept uracant hus saval a 0.52 10 0.15
Neot rygon caerul eopunctata 0.36 2 0.10
Car char hi nus sorrah 0.36 2 0.10
Pol ydactyl us sexfilis 0. 36 18 0.10
Sel aroi des | eptol epi s 0.36 36 0.10
Car char hi nus sp. 0.29 18 0.08
Saurida tumbil 0.28 2 0.08
Penaeus nonodon 0.28 2 0.08
Hydrophi s fasciatus 0.24 2 0.07
Penaeus indicus 0.16 10 0.05
Total 345. 68 100. 00

RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 46

DATE :04/07/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 6°16. 04

start stop duration Lon E 81°37. 6

TIME :02:57:13 03:26:12 29.0 (nmin) Pur pose © 3

LOG 2841.51 2843.19 1.7 Regi on : 10830

FDEPTH: 53 48 Gear cond.: 0

BDEPTH: 53 48 Validity : 1

Towing dir: 0° Wre out : 160 m Speed : 3.5 kn

Sorted 198 Total catch: 288.62 Catch/ hour: 597.15
SPECI ES CATCH HOUR % OF TOT. C

wei ght nunbers

Epi nephel us coi oi des 82.06 8 13.74
Anbassi s sp. 62. 42 0 10. 45
Let hri nus nebul osus 60. 29 21 10. 10
Sepi a sp 53. 40 103 8.94
Decapt erus nacrosoma 47.50 0 7.96
Lutjanus erythropterus 38.15 25 6.39
Lutjanus rivul atus 31.41 0 5.26
Di agr amma pi ctum 27.56 6 4.62
Abal i stes stellatus 24.83 21 4.16
Loligo duvaucelii 24.28 4179 4.07
Gymnocr ani us grandocul i s 22.26 4 3.73
Epi nephel us undul osus 17.88 4 2.99
Sauri da nebul osa 14.91 261 2.50
Neot rygon caer ul eopunct ata 13.08 6 2.19
Neni pt erus bi punct at us 11. 09 139 1.86
Panul i rus ornatus 9.10 2 1.52
Arothron stellatus 7.90 2 1.32
Rachycentron canadum 7.24 2 1.21
Rhynchostraci on sp. 5.67 6 0.95
JELLYFI SH 5.42 37 0.91
Lagocephal us lunaris 4.16 712 0.70
Net una t hal assi na 3.85 2 0. 64
Pent aprion | ongi manus 3.81 190 0.64
Sphyraena sp. 3.12 538 0.52
Di pterygonot us bal t eat us 2.77 867 0. 46
Lethrinus lentjan 2.28 4 0.38
Lei ognat hus spl endens 1.74 139 0.29
Pt erocaesi o chrysozona 1.73 329 0.29
Equul i tes el ongat us 1.39 1266 0.23
Ponmacent rus pavo 1.03 190 0.17
Net uma t hal assi na 1.03 17 0.17
Lapem s curtus 0.99 2 0.17
Thenus orientalis 0.74 2 0.12
Car angoi des ferdau 0. 69 52 0.12
Neni pterus furcosus 0.41 2 0.07
Hydrophi s ornatus 0.33 2 0. 06
Hydrophi s ornatus 0.33 2 0. 06
Scol opsi s bi macul ata 0.29 2 0. 05
Plotosus |ineatus 0.08 17 0.01
Tot al 597. 24 100.01
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R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 47
DATE :04/07/18 GEAR TYPE: BT NO 1 POsITION Lat N 6°12. 99
start stop duration Lon E 81°28. 26
TIME :05:48:00 06:17:55 29.9 (nin) Pur pose : 3
LOG 2859.01 2860.68 1.7 Regi on 10830
FDEPTH: 28 29 Gear cond.: 0
BDEPTH: 28 29 Validity : 1
Towi ng dir: 0° Wre out 130 m Speed 3.4 kn
Sorted 38 Total catch: 83.30 Cat ch/ hour: 167.11
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
JELLYFI SH 50. 99 475 30.51
Cyclichthys orbicularis 24.25 14 14.51
Sillago ingenuua 21.29 518 12.74
Uni dentified 18. 64 2796 11.16
Di odon hol ocant hus 9.48 6 5.67
Sel aroi des | eptol epi s 9.16 291 5.48
Carcharhinus falcifornms 8.99 4 5.38 175
Loligo sp. 5.10 207 3. 05
Abal i stes stellatus 4.53 4 2.71
Sepi a pharaoni s 3.12 6 1.87
Sphyraena jello 2.53 58 1.51
Oreosona atlanticum 2.33 4 1.39
Tetrosonus gi bbosus 1.52 4 0.91
Car angoi des sp. 0.95 70 0.57
Sepia sp 0.87 22 0.52
Sphyraena forsteri 0.87 34 0.52
Decapt erus russelli 0.83 48 0.50 177
Rastrel | iger kanagurta 0.55 10 0.33 176
Hydrophi's sp. 0.48 2 0.29
Sea snakes 0.24 2 0.14
Di pt erygonot us bal t eat us 0.24 0 0.14
Anbl ygaster sirm 0.08 4 0. 05
Starfish 0.08 4 0. 05
Tot al 167.11 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 48
DATE :04/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 6°1.95
start stop duration Lon E 81°30.54
TIME :10:16:54 10:47:10 30.3 (nin) Pur pose 3
LOG : 2890.60 2892.14 1.5 Regi on : 10830
FDEPTH: 268 280 Gear cond.: 0
BDEPTH: 268 280 Validity : 1
Towi ng dir: 0° Wre out 640 m Speed 3.1 kn
Sorted 326 Total catch: 630.17 Catch/ hour: 1249.10
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Cent rophorus granul osus 404. 96 87 32.42 196
Uni dentified fish 342.52 8737 27.42
Peri stedion sp. 163. 09 254 13.06 206
Uni dentified 112.39 4460 9. 00
Uni dentified 39. 60 373 3.17
Uni dentified 36.79 1952 2.95
Uni denti fied 35.32 1758 2.83
Bent hosema sp. 32.11 2755 2.57
Unidentified fish 17.66 1713 1.41
Little brown blotch 17. 66 26 1.41
Deep sea shrinps 10.70 2517 0. 86
Chl or opht hal nus agassi zi 7.61 345 0.61
Unidentified fish 7.49 54 0.60
Cent rophorus sp. 5.11 2 0.41
OPHI CHTHI DAE 4.28 26 0.34
Uni dentified 3.45 2 0.28
Uni dentified squids and crustaceans 1.74 2 0.14
Uni dentified 1.72 79 0.14
Uni dentified crab 1.61 161 0.13
Gephyroberyx darwi ni 1.51 2 0.12
Uni dentified 1.07 54 0.09 0
Unidentified 'l ongsnout’ 0.54 54 0.04
Squi d uni dentified 0.08 2 0.01
Uni dentified black fish 0.04 4 0. 00
Uni denti fied 0.04 4 0. 00
Total 1249.10 100. 00
RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 49
DATE :04/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 6°6. 25
start stop duration Lon E 81°25.81
TIME :12:26:19 12:51:31 25.2 (nin) Pur pose © 3
LOG 2903.10 2904. 48 1.4 Regi on 10830
FDEPTH: 60 61 Gear cond.: 0
BDEPTH: 60 61 Validity : 1
Towi ng dir: 0° Wre out 180 m Speed : 3.3 kn
Sorted 159 Total catch: 252.31 Catch/ hour: 600. 49
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lutjanus rivul atus 147.56 21 24.57 200
Anbassi s sp. 78.17 15634 13.02
Lutjanus |utjanus 56. 38 1121 9.39 205
Lutjanus argentinacul atus 52.69 12 8.78 203
Sphyraena obtusata 37. 47 1442 6.24 199
Loligo sp. 36. 52 816 6.08
Aet hal oper ca rogaa 34.41 10 5.73 201
Naso annul at us 33. 80 12 5.63
Acant hurus dussuni eri 29. 37 29 4.89
Abal i stes stellatus 19.22 17 3.20
Di pt erygonotus bal t eat us 11.53 1802 1.92
Lutjanus erythropterus 9. 09 5 1.51 202
Di agramma pi ctum 7.52 2 1.25
Sepi a sp 6.41 31 1.07
Acant hurus dussuni eri 6.05 12 1.01 0
Lutjanus lutjanus 5.85 117 0.98
Loligo sp. 5.24 100 0.87 198
Decapt erus macrosoma 4.81 95 0.80 204
Cookeol us j aponi cus 4.48 2 0.75
Neot rygon caerul eopunct ata 3.38 2 0.56
Sarda orientalis 3.24 2 0.54
Sel ar crunenopht hal nus 2.88 31 0.48
Neni pt erus bi punct at us 1.28 64 0.21
JELLYFI SH 1.28 17 0.21
Penpheris sp. 0.96 159 0.16
Hydrophi s sp. 0.67 2 0.11
Plastic 0.24 2 0.04
Total 600. 50 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 50 R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 53
DATE :04/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 6°6. 51 DATE :05/07/18 GEAR TYPE: PT NO 1 POsITION Lat N 6°2. 30
start stop duration Lon E 81°17.15 start stop duration Lon E 80°59. 69
TIME :16:21:50 16:44:19 22.5 (nin) Pur pose 3 TIME :13:49:01 14:07:11 18.2 (nin) Pur pose 1
LOG 2926.80 2928.03 1.2 Regi on 10830 LOG 3036.76 3037.92 1.2 Regi on 10830
FDEPTH: 49 51 CGear cond.: 0 FDEPTH: 15 25 Gear cond.: 0
BDEPTH: 49 51 Validity 2 BDEPTH: 39 45 Validity 3
Towi ng dir: 0° Wre out 180 m Speed : 3.3 kn Towi ng dir: 0° Wre out : 90 m Speed 3.8 kn
Sorted 42 Total catch: 270.48 Catch/ hour: 721.60 Sorted 26 Total catch: 172.42 Cat ch/ hour: 569. 68
SPECI ES CATCH HOUR % OF TOT. C  SAWP SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s wei ght nunbers
Saurida nebul osa 257.99 5931 35.75 Rastrel | iger kanagurta 278.06 11643 48. 81 213
Anbassi s sp. 137. 60 98284 19.07 Decapt er us nacr osoma 234.30 31659 41.13 214
Abal istes stellatus 77.64 72 10.76 Di pterygonotus bal t eat us 26.52 5002 4. 66
Loligo sp. 59. 08 912 8.19 189 Her ki ot si cht hys quadri macul at . 12.38 1213 2.17 212
Synodus i ndi cus 32.43 1523 4. 49 Thryssa encrasi chol oi des 11. 05 463 1.94
Di pt erygonot us bal t eat us 28.01 6003 3.88 JELLYFI SH 2.65 0 0. 47
Neot rygon caer ul eopunct ata 26.63 19 3.69 Lutjanus vitta 1.10 20 0.19
Naso tuberosus 14.83 8 2.06 351 Al uterus npnoceros 0.88 86 0.15
Nemi pt erus bi punct at us 14.74 269 2.04 Abl ennes hi ans 0.76 3 0.13
SHRI MPS 12.29 8775 1.70 Anbassis sp. 0.44 198 0.08
Pseudor horbus sp. 8. 60 859 1.19 Aectis ciliaris 0. 44 43 0. 08
Synodus der mat ogenys 8.35 392 1.16 Loligo sp. 0.44 198 0.08
Sargocentron rubrum 5.90 24 0.82 Sepi a sp 0.22 86 0.04
Sepi a pharaoni s 5. 65 24 0.78 190 Plastic 0.22 20 0.04
Di odon hol ocant hus 5.31 13 0.74 Sphyraena obtusata 0.22 66 0.04
Decapt erus russelli 3.93 539 0.54
Upeneus bensasi 2.95 245 0.41 Tot al 569. 68 100. 00
Di odon sp. 2.93 5 0.41
Par anmpnacant hus ni pponensi s 2.21 195 0.31
Sepi a sp 1.96 48 0.27 191 R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 54
Uni dentified 1.52 3 0.21 DATE :05/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 5°58.83
Equul i tes el ongatus 1.47 662 0.20 start stop duration Lon E 81°1.59
Fistularia petinba 1.47 293 0.20 TIME :15:35:55 15:57:05 21.2 (nin) Pur pose 3
Car angoi des sp. 1.47 96 0.20 LOG 3047.08 3048. 25 1.2 Regi on 10830
Si ganus canali cul atus 1.47 24 0.20 FDEPTH: 61 61 Gear cond.: 0
Thysanophrys chiltonae 0.98 24 0.14 BDEPTH: 61 61 Validity 2
Cociella crocodil a 0.98 72 0.14 Towi ng dir: 0° Wre out 185 m Speed 3.3 kn
I cht hyscopus | ebeck 0.49 24 0.07 Sorted 16 Total catch: 46.34 Cat ch/ hour: 131.35
Pt erocaesi o chrysozona 0.49 48 0.07
DACTYLOPTERI DAE 0.49 123 0.07 SPECI ES CATCH HOUR % OF TOT. C  SAWP
Lutjanus |utjanus 0.49 72 0.07 wei ght nunbers
Congresox tal abon 0. 49 48 0.07 Pomadasys ar gyreus 33.81 2486 25.74
TETRACDONTI DAE 0.44 72 0.06 Penpheris sp. 27.41 34257 20. 87
Chronis sp. 0.17 24 0.02 Par amonacant hus sp. 17.87 4470 13.61
Eduarctus martensii 0.12 24 0.02 Neot rygon caer ul eopunct at a 6.07 3 4.62
______ . _ Saurida tunbil 5.96 380 4.54
Tot al 721.60 100. 00 Lol i go duvaucelii 4.91 142 3.74 218
Aet hal oper ca rogaa 4.08 3 3.11
M scel | aneous 3.57 0 2.72 0
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 51 Abal i stes stellatus 3.46 3 2.63
DATE :04/07/18 GEAR TYPE: PT NO 4 PCSITION Lat N 5°59. 01 Sauri da undosquani s 2.68 357 2.04 0
start stop duration Lon E 81°18.63 SHRI MP S 2.38 1400 1.81
TIME :18:51:49 19:22:25 30.6 (nmin) Pur pose 1 Equul i tes el ongatus 2.38 626 1.81 0
LOG 2943.84 2945.60 1.8 Regi on 10830 Cookeol us sp. 2.38 9 1.81
FDEPTH: 5 5 Gear cond.: 0 Nemi pt erus bi punct at us 2.23 1 1.70
BDEPTH: 71 63 Validity 3 GOst or hi nchus aur eus 2.09 298 1.59
Towi ng dir: 0° Wre out © 145 m Speed 3.4 kn Unidentified crab 1.79 774 1.36 0
Sorted 10 Total catch: 10.34 Cat ch/ hour: 20.28 Sepi a sp 1.62 119 1.23
Uni dentified crustacean 1.50 37 1.14
SPECI ES CATCH HOUR % OF TOT. C  SAWP Pomadasys ar gyreus 1.49 179 1.14 0
wei ght nunbers Equul i tes el ongat us 1.04 156 0.79
Sel ar crunenopht hal nus 10. 25 286 50. 56 Anbassi s sp. 0. 60 119 0. 45 0
Di pt erygonotus bal t eat us 5.69 682 28.04 Fi stul aria petinba 0. 45 14 0.34
Loligo sp. 3.02 192 14.89 195 Di odon hol ocant hus 0.40 3 0.30
Decapt erus nacrosona 0.84 18 4.16 194 Saurida undosquani s 0.30 14 0.23
Auxi s sp. 0.33 6 1.64 192 Loligo sp. 0.30 60 0.23
Decapt erus russelli 0.11 6 0.56 193 ANGUI LLI DAE 0.15 23 0.11
Di odon sp. 0.01 2 0. 06 St ol ephorus wai t ei 0.15 9 0.11
Cctopus sp. 0.01 4 0. 05 Bot hus pant heri nus 0.15 23 0.11
Suf fl amen sp. 0.01 10 0. 05 Unidentified crab 0.07 9 0. 06
______ _ _ Bot hus pant heri nus 0.03 31 0.02 0
Tot al 20.28 100. 00 Lutjanus vitta 0.01 9 0.01
Anbassis sp. 0.01 9 0.01
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 52 Tot al 131.35 100. 00
DATE :05/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 5°55. 35
start stop duration Lon E 81°11. 44
TIME :09:58:36 10:27:02 28.4 (nmin) Pur pose 3
LOG 3014.28 3015.83 1.6 Regi on 10830
FDEPTH: 68 68 Gear cond.: 0
BDEPTH: 68 68 Validity 1
Towi ng dir: 0° Wre out 190 m Speed 3.3 kn
Sorted 133 Total catch: 276.73 Cat ch/ hour: 584.01
SPECI ES CATCH HOUR % OF TOT. C SAMP
wei ght nunbers
M scel | aneous 295.74 0 50. 64
Sponges 186. 77 0 31.98
Loligo sp. 42.43 2121 7.27 210
Epi nephel us undul osus 18.23 4 3.12 207
Acant hurus mata 13.97 21 2.39
Di agramma pi ctum 8.02 2 1.37 208
Lutjanus argenti macul atus 4.41 2 0.76 211
Acroteriobatus variegatus 3.10 2 0.53
Naso tuberosus 2.85 4 0. 49
Gymocr ani us gri seus 2.53 6 0.43
Sar gocentron rubrum 1.52 6 0.26
Aphareus rutilans 1.14 11 0. 20
Neni pt erus zysron 0.63 11 0.11
Sepi a pharaoni s 0.61 27 0.11 209
Fi stul aria petinba 0. 40 2 0.07
Chaet odon gar di neri 0.34 6 0. 06
Lutjanus |utjanus 0.32 2 0. 05
Qdonus ni ger 0.27 2 0.05
Uni denti fied 0.23 6 0.04
Scol opsi s bi macul ata 0.15 2 0.03
Apol eni cht hys xant hoti s 0.15 4 0.03
Lutjanus bengal ensi s 0.13 2 0.02
Synodus der mat ogenys 0. 06 2 0.01
Tot al 584. 02 100. 00

120



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 55
DATE :05/07/18 GEAR TYPE: BT NO 1 POsSITION Lat N 5°54. 90
start stop duration Lon E 81°0.43

TIME :17:48:19 18:08:59 20.7 (nin) Pur pose 3

LOG 3058.31 3059. 39 1.1 Regi on 10830

FDEPTH: 73 74 CGear cond.: 0

BDEPTH: 73 74 Validity 2

Towi ng dir: 0° Wre out 195 m Speed : 3.1 kn

Sorted 10 Total catch: 9.82 Catch/ hour: 28.51
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunbers

Equul i tes el ongat us 8.21 1399 28.81
Abal i stes stellatus 4.09 3 14.35
Par anonacant hus ni pponensi s 2.18 604 7.64
Sar gocentron rubrum 2.15 9 7.53
Priacanthus hanrur 2.03 6 7.13
Rhi nobat os annul at us 1.83 9 6.41
Cctopus sp. 1.09 29 3.83
Goni cht hys sp. 0.73 232 2.55
M xed debries 0.70 0 2.44
Uni dentified 0.52 6 1.83
SHRI MP S 0.52 2525 1.81
Nemi pterus bi punct at us 0. 46 6 1.63
Neni pterus randal | i 0.44 9 1.53
Trachi nocephal us nyops 0.32 17 1.12
Synodus der mat ogenys 0.29 15 1.02
Loligo sp. 0.28 17 1.00 215
Anbassis sp. 0. 26 136 0.92
Uni denti fied 0.23 38 0.81
Sel ar crunenopht hal nus 0.23 6 0.81
Sepia sp 0. 20 6 0.71 217
Parascol opsi s eri oma 0. 20 3 0.71
Suf fl amen sp. 0.17 29 0.61
St rophi don sat hete 0.15 6 0.53
Fistularia petinba 0.15 3 0.51
Uni dentified crab 0.15 136 0.51
Neni pterus furcosus 0.15 12 0.51
Uni dentified 0.12 3 0.41
Starfish 0. 09 38 0.31
Par abot hus pol yl epi s 0.09 12 0.31
Parapercis sp. 0.09 3 0.31
Neni pt erus zysron 0. 09 3 0.31
Sepi a pharaoni s 0.07 6 0.24 216
Decapt erus russelli 0. 06 3 0.20
CALLI ONYM DAE 0. 06 3 0.20
PARALEPI DI DAE 0.03 6 0.10
Uni dentified 0.03 46 0.10
Pteroi s antennata 0.03 3 0.10
Rogadi us pristiger 0.03 3 0.10
TETRACDONTI DAE 0.01 3 0.03
OGCOCEPHALI DAE 0.01 3 0.02
Tot al 28.51 100. 00

R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 56

DATE :05/07/18 GEAR TYPE: BT NO 1 PCSITION Lat N 5°56. 14

start stop duration Lon E 80°50. 57

TIME :22:18:43 22:38:56 20.2 (min) Pur pose 3

LOG 3095.28 3096. 32 1.0 Regi on 10830

FDEPTH: 65 64 Gear cond.: 0

BDEPTH: 65 64 Validity 2

Towi ng dir: 0° Wre out 170 m Speed : 3.1 kn

Sorted 37 Total catch: 66.22 Cat ch/ hour: 196.59
SPECI ES CATCH HOUR % OF TOT. C  SAWP

wei ght nunber s

Anbassi s sp. 54. 64 78056 27.79
Soft corals 31.57 0 16. 06
Di agramma pi ctum 30. 28 9 15. 40
Lutjanus lutjanus 15.38 148 7.82 219
Loligo sp. 13. 96 297 7.10 221
Sepi a pharaoni s 4.99 18 2.54 220
Nemi pt erus zysron 4.19 68 2.13
Neot rygon caerul eopunct ata 3.80 9 1.93
Sar gocentron rubrum 3.06 15 1.56
Pseudor honbus sp. 3.03 59 1.54
Par anonacant hus ni pponensi s 3.03 0 1.54
Synodus der mat ogenys 3.03 95 1.54
Scol opsi s bi macul ata 2.70 15 1.37
Penpheris sp. 2.43 546 1.24
DASYATI DAE 2.08 3 1.06
Cyclichthys orbicularis 1.90 12 0.97
SHRI MPS 1.82 1576 0.93
Krill 1.82 1820 0.93
Gst or hi nchus aur eus 1.82 181 0.93
Priacant hus hanrur 1.43 3 0.72
Bot hus pant heri nus 1.21 238 0.62
Plotosus |ineatus 1.21 484 0.62
Lutj anus nmdras 0.89 48 0. 45
Par apercis pul chella 0.74 24 0.38
Coral - mxed 0.61 59 0.31
Uni dentified 0.61 59 0.31
Uni dentified crab 0.61 59 0.31
Sepi a sp 0.61 303 0.31
Upeneus bensasi 0.56 9 0.29
Nemi pt erus bi punct at us 0. 50 6 0. 26
Scol opsi s vosneri 0.48 6 0.24
Saurida undosquani s 0.48 24 0.24
Scor paena sp. 0.30 3 0.15
I cht hyscopus | ebeck 0.24 3 0.12
Trachi nocephal us nyops 0.21 3 0.11
Rhi nobat os annandal ei 0.18 3 0.09
Rogadi us serratus 0.12 3 0. 06
Nemi pterus randal | i 0.09 3 0.05

Tot al
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R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 57
DATE :06/07/18 GEAR TYPE: BT NO 1 POCsSITION Lat N 5°54.97
start stop duration Lon E 80°44.55
TIME :01:31:49 01:55:04 23.2 (nin) Pur pose 3
LOG 3112.34 3114.27 1.9 Regi on 10830
FDEPTH: 64 64 CGear cond.: 0
BDEPTH: 64 64 Validity 1
Towi ng dir: 0° Wre out 185 m Speed 0.0 kn
Sorted 48 Total catch: 47.53 Catch/ hour: 122.71
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Sepi a sp 44.30 132 36.10
Loligo duvaucelii 33.15 485 27.01 222
Neni pt erus bi punct at us 10. 59 173 8.63
Cookeol us sp. 5.01 21 4.08
Saurida tumbil 4.75 103 3.87
Neot rygon caerul eopunct ata 4.75 3 3.87
Nemi pterus tanbul oi des 4.13 93 3.37
Anbassi s sp. 3.30 4131 2.69
Abal i stes stellatus 2.79 3 2.27
Decapt erus macrosoma 1.86 3 1.51 224
Trachi nocephal us nyops 1.60 23 1.30
MONACANTHI DAE 1.50 287 1.22
Sargocentron di adema 1.08 5 0.88
Lutjanus lutjanus 0.72 8 0.59 223
Fistularia petinba 0.72 18 0.59
Starfish 0.62 103 0.50
Lagocephal us spadi ceus 0.57 10 0. 46
Lept uracant hus saval a 0.52 5 0.42
Bot hus pant heri nus 0.34 8 0.27
M scel | aneous 0.23 5 0.19
Soft corals 0.18 0 0.15
Tot al 122.71 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 58
DATE :06/07/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 5°54. 63
start stop duration Lon E 80°30.28
TIME :05:06:39 05:27:46 21.1 (min) Pur pose 3
LOG 3138.53 3139.82 1.3 Regi on 10830
FDEPTH: 40 41 Gear cond.: 0
BDEPTH: 40 41 Validity 1
Towing dir: 0° Wre out 130 m Speed : 3.7 kn
Sorted 251 Total catch: 261.38 Cat ch/ hour: 742.57
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
H mantura gerrardi 201.99 9 27.20
Acant hurus mata 133.41 65 17.97 230
Lethrinus ol ivaceus 131.70 31 17.74 225
Lutjanus erythropterus 83.58 51 11. 26 226
Car angoi des ful voguttatus 38.75 230 5.22 229
Drepane punctata 17.05 9 2.30
Epi nephel us undul osus 16. 70 3 2.25 234
Neot rygon caer ul eopunct at a 16. 19 9 2.18
Abal i stes stellatus 15.45 14 2.08
Car angoi des ful voguttatus 14. 46 14 1.95 236
Rachycentron canadum 8.52 3 1.15
JELLYFI SH 8.44 62 1.14
Sepi a pharaoni s 6.94 11 0.94 232
Acroteriobatus variegatus 5.34 6 0.72
Fistularia petinmba 4.89 85 0. 66
Di odon hol ocant hus 4.60 9 0.62
Lethrinus lentjan 4.38 6 0.59 227
Tetrosonus gi bbosus 4.32 17 0.58
Lethri nus mahsena 3.95 6 0.53 228
El agatis bi pinnul ata 3.95 6 0.53
Loligo sp. 3.68 523 0.50 233
Decapt erus macrosoma 3.68 838 0.50
Lutjanus argenti macul atus 3.10 3 0.42 235
Let hri nus nebul osus 2.87 3 0.39
Par upeneus i ndi cus 1.34 3 0.18
Iniistius pavo 1.05 3 0.14
Alectis ciliaris 0.97 17 0.13 231
Soft corals 0.79 0 0.11
Pterois sp. 0.23 3 0.03
Starfish 0.16 51 0.02
Nemi pt erus bi punct at us 0.11 3 0.02
Tot al 742.57 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 59
DATE :06/07/18 GEAR TYPE: BT NO 1 POSITION Lat N 5°56. 45
start stop duration Lon E 80°22.52
TIME :07:29:41 08:01:30 31.8 (min) Pur pose 3
LOG 3152.84 3154.50 1.7 Regi on 10820
FDEPTH: 44 39 Gear cond.: 6
BDEPTH: 44 39 Validity 1
Towi ng dir: 0° Wre out : 155 m Speed 3.1 kn
Sorted 76 Total catch: 91.89 Cat ch/ hour: 173.28
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunber s
Neot rygon caerul eopunct ata 56. 95 40 32.86
Loligo sp. 32.58 14810 18. 80
Car angoi des mal abari cus 26. 85 81 15. 50 240
Sepi a pharaoni s 18. 05 47 10. 42 237
Di odon sp. 4.86 2 2.81
Neni pt erus bi punct at us 4.51 30 2.60
JELLYFI SH 3.75 2 2.17 239
Fistularia petinba 3. 60 68 2.08
Decapt er us macrosoma 3.02 45 1.74 238
Acroteriobatus variegatus 2.64 2 1.52
Di odon hystrix 2.56 2 1.48
Abal i stes stellatus 2.21 2 1.27
Arothron sp. 2.17 2 1.25
Priacanthus hanrur 1.77 6 1.02
Seriolina nigrofasciata 1.77 2 1.02
Psettodes erunei 1.70 2 0.98
JELLYFI SH 1.51 0 0.87 0
Tetrosonus gi bbosus 1.24 6 0.72
Saurida nebul osa 0. 60 2 0.35
PEMPHERI DAE 0.32 9 0.18
Fistularia petinba 0.30 15 0.17 0
Lutjanus |utjanus 0.17 2 0. 10
Trachi nocephal us nyops 0.08 2 0.04
Par abot hus pol yl epi s 0. 06 2 0.03
Tot al 173.28 100. 00



RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI O\ 60
DATE :07/07/18 GEAR TYPE: BT NO 1 PCSITION: Lat N 5°55. 24
start stop duration Lon E 80°10.77
TIME :01:50:32 02:14:06 23.6 (nin) Pur pose 3
LOG 3245.91 3247.32 1.4 Regi on 10820
FDEPTH: 78 75 Gear cond.: 0
BDEPTH: 78 75 Validity 1
Towi ng dir: 0° Wre out 230 m Speed 3.6 kn
Sorted : 85 Total catch: 86.09 Catch/ hour: 219.14
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Acant hurus mata 53.76 48 24.53
Epi nephel us undul osus 31.62 8 14. 43
Lol i go duvaucelii 30.50 1087 13.92 253
M scel | aneous 23. 62 0 10.78
Lutjanus rivul atus 22.04 3 10. 06
Lutj anus eryt hropt er us 11.53 8 5.26 241
Sepia sp 7.94 46 3.62
Sponges 7.13 0 3.25
Lethrinus ornatus 5.01 36 2.29 243
Lutjanus sp. 4.02 15 1.84
Lutjanus |utjanus 4.02 20 1.84 244
Neni pterus randal | i 2.47 33 1.13
Epi nephel us areol atus 2.34 8 1.07 242
Gerres aci naces 1.91 5 0.87
Abal i stes stellatus 1.58 3 0.72
Cookeol us sp. 1.27 10 0.58
Di odon hol ocant hus 1.27 8 0.58
Fi stul aria petinba 1.02 18 0. 46
JELLYFI SH 0.87 64 0.39
Starfish 0.81 193 0.37
Soft corals 0.78 0 0.36
Neni pt erus bi punct at us 0. 66 10 0. 30
Trachi nocephal us nyops 0.59 23 0.27
Par upeneus ci nnabari cus 0.53 5 0.24
Scol opsi s sp. 0.53 8 0.24
Synodus j acul um 0.28 8 0.13
Atule mate 0.25 8 0.12 245
MONACANTHI DAE 0.25 31 0.12
Acant hocepol a indica 0.18 3 0.08
Upeneus sp. 0.15 8 0.07
Ophi ur oi dae 0.15 10 0.07
Equul i tes el ongatus 0.03 5 0.01
Tot al 219.14 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 61
DATE :07/07/18 GEAR TYPE: BT NO 0 POsSITION Lat N 5°58.16
start stop duration Lon E 80°13.57
TIME :03:25:09 03:56:06 30.9 (nin) Pur pose 3
LOG 3254.84 3256.68 1.9 Regi on 10820
FDEPTH: 59 56 Gear cond.: 0
BDEPTH: 59 56 Validity 1
Towi ng dir: 0° Wre out : 160 m Speed : 3.6 kn
Sorted 137 Total catch: 136.95 Catch/ hour: 265.57
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Abal i stes stellatus 81.37 97 30. 64
Sepia sp 58. 84 268 22.15
Epi nephel us undul osus 28.93 6 10. 89
Neot rygon caer ul eopunct at a 22.84 12 8.60
Loligo sp. 12.37 419 4.66 250
M scel | aneous 11.95 0 4.50
Priacant hus hanrur 10. 20 33 3.84
Neni pt erus bi punct at us 4.63 64 1.75
Sauri da nebul osa 4.05 149 1.53
Sphyraena obtusata 3.49 138 1.31
Argyrops spinifer 3.12 4 1.18
Fistularia petinba 2.87 111 1.08
Lutjanus argenti macul at us 2.11 2 0. 80 251
Upeneus ol uccensi s 1.86 16 0.70
Neni pterus zysron 1.65 16 0.62
JELLYFI SH 1.57 12 0.59 252
Nar ci ne atzi 1.45 2 0.55
Par upeneus i ndi cus 1.36 4 0.51
Tetrosonmus gi bbosus 1.24 6 0.47
Granmat obot hus pol yopht hal nus 0. 95 39 0. 36
Lagocephal us lunaris 0.91 41 0.34
Cyclichthys orbicularis 0. 89 4 0.34
Soft corals 0.85 0 0.32
Gymocr ani us gri seus 0.83 2 0.31
Uni dentified fish 0.81 0 0.31
Sponges 0.58 0 0.22
Anbassis sp. 0.54 301 0. 20
Uni dentified crab 0.43 68 0.16
Scol opsi s bi macul ata 0.43 2 0. 16
Saurida tumbil 0.39 2 0.15
Di odon hol ocant hus 0.37 2 0.14
Gymnot hor ax punct at us 0.33 2 0.12
Fishing gears 0.31 0 0.12
Epi nephel us areol atus 0.21 2 0.08
Car angoi des sp. 0.17 2 0.07
POVACANTHI DAE 0.14 8 0. 05
Chaet odon gardi neri 0.14 2 0. 05
Uni dentified crab 0.10 12 0. 04 0
Trachi nocephal us nyops 0.10 4 0.04
Rogadi us pristiger 0.10 6 0.04
Al ectis indica 0. 06 2 0. 02
Uni dentified crab 0.01 2 0.00 0
Tot al 265. 57 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 62
DATE :07/07/18 GEAR TYPE: BT NO 0 POCsITION Lat N 5°55.03
start stop duration Lon E 80°24. 12
TIME :06:20:18 06:51:49 31.5 (nin) Pur pose : 3
LOG 3272.46 3274.11 1.6 Regi on 10820
FDEPTH: 63 60 CGear cond.: 0
BDEPTH: 63 60 Validity : 1
Towi ng dir: 0° Wre out 160 m Speed 3.1 kn
Sorted 49 Total catch: 49.30 Catch/ hour: 93.90
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Sepi a pharaoni s 42. 44 116 45.19 246
Cyclichthys orbicularis 19.35 920 20.61
JELLYFI SH 6.32 0 6.73
Rhi nobat os annandal ei 5.35 4 5.70
Pseudor honbus el evatus 3.12 1101 3.33
Eupl eur ogr anmus gl ossodon 2.08 2 2.21
Nemi pterus bi punctat us 1.90 38 2.03
Fistularia petinba 1.68 2 1.78
M xed debries 1.52 0 1.62
Abal i stes stellatus 1.47 2 1.56
Tetrosonus gi bbosus 1.41 8 1.50
Loligo sp. 1.41 46 1.50 249
Fistularia petinba 0.91 82 0.97 0
Starfish 0. 80 200 0.85
Priacanthus hanrur 0.72 2 0.77
Urchin 0.72 67 0.77
Sphyraena jello 0.61 34 0. 65
Dactyl optena orientalis 0.50 2 0.53
JELLYFI SH 0.34 2 0.37 248
Neni pterus zysron 0. 30 8 0.32
Sorsogona tubercul ata 0.23 11 0.24
Sauri da nebul osa 0.21 2 0.22
Sand dol | er 0.15 19 0.16
Soft corals 0.11 0 0.12
Uni dentified crab 0.11 17 0.12
Unidentified fish 0.04 6 0. 04
Par anpnacant hus ni pponensi s 0.04 8 0.04
JELLYFI SH 0.04 2 0.04 247
Tot al 93. 90 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 63
DATE :07/07/18 GEAR TYPE: BT NO 0 POsSITION Lat N 5°52.86
start stop duration Lon E 80°22.69
TIME :08:01:51 08:25:19 23.5 (nin) Pur pose : 3
LOG 3279.82 3281.02 1.2 Regi on 10820
FDEPTH: 72 64 Gear cond.: 0
BDEPTH: 72 64 Validity : 1
Towing dir: 0° Wre out 0175 m Speed : 3.1 kn
Sorted 44 Total catch: 43.71 Catch/ hour: 111.80
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Lutjanus |utjanus 28. 64 97 25.62 261
Epi nephel us undul osus 25.37 8 22.69 262
Lutj anus |unul atus 24.14 97 21.60 348
Loligo sp. 12. 46 455 11.14 260
Sepia sp 5.49 15 4.91 259
I ago omanensi s 3.79 3 3.39
Fistularia petinba 2.20 36 1.97
Starfish 1.53 384 1.37
Nar ci ne atzi 1.33 3 1.19
Acant hurus nata 1.28 3 1.14
Lutjanus argenti macul atus 1.28 3 1.14 263
URCHI NS 1.07 59 0. 96
Cyclichthys orbicularis 0.97 3 0.87
Soft corals 0.77 0 0.69
M xed debries 0. 66 0 0.59
JELLYFI SH 0.41 59 0.37
Uni dentified crab 0.10 31 0.09
Pseudor honbus triocel | atus 0. 08 3 0.07
POVACENTRI DAE 0. 05 5 0. 05
Uni dentified fish 0.05 41 0.05
I cht hyscopus | ebeck 0. 05 3 0. 05
Sphyraena jello 0.03 5 0.02
Rogadi us pristiger 0.03 3 0.02
Par anmpnacant hus ni pponensi s 0.02 3 0.01
Tot al 111.80 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 64
DATE :07/07/18 GEAR TYPE: BT NO 0 PCSITION Lat N 6°2. 43
start stop duration Lon E 80°7.62
TIME :11:19:36 11:49:21 29.8 (nmin) Pur pose 3
LOG 3300.70 3302. 46 1.8 Regi on 10820
FDEPTH: 55 52 Gear cond.: 0
BDEPTH: 55 52 Validity : 1
Towi ng dir: 0° Wre out 160 m Speed 3.5 kn
Sorted 63 Total catch: 145.75 Cat ch/ hour: 293.84
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunber s
Pent aprion | ongi manus 213.02 6950 72.50
Pl astic 32.26 20 10.98
Car angoi des mal abari cus 15. 36 8 5.23
Loligo duvaucelii 9.33 185 3.18 258
Cookeol us sp. 6.13 14 2.09
Arothron stell atus 5.79 2 1.97
Sphyraena jello 1.36 141 0. 46 254
Saurida tumbil 1.13 2 0.38
Bot hus pant heri nus 1.13 46 0.38
Saurida tumbil 1.13 38 0.38 0
Decapt erus russelli 1.13 93 0.38 257
Pterois sp. 1.01 4 0.34
Lutjanus |utjanus 0.98 4 0.33 256
Uni dentified crab 0.85 10 0.29
Nemi pterus randal | i 0.75 10 0.25
Fistularia petinba 0.75 10 0.25
Alectis ciliaris 0.73 10 0.25 255
Tetrosonus gi bbosus 0.48 2 0.16
Acant hurus - juvenile 0.19 18 0. 06
Unidentified fish 0.19 28 0. 06
Penaeus monodon 0.16 2 0.05
Fi shing gears 0.00 2 0.00
Tot al 293. 84 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 65 R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 68
DATE :07/07/18 GEAR TYPE: PT NO 1 POsSITION Lat N 5°53. 95 DATE :08/07/18 GEAR TYPE: PT NO 4 POsSITION Lat N 6°12.59
start stop duration Lon E 79°57.60 start stop duration Lon E 79°50. 31
TIME :14:14:59 14:48:56 34.0 (nin) Pur pose 1 TIME :00:18:40 00:39:05 20.4 (nmin) Pur pose 1
LOG 3321.00 3321.91 0.9 Regi on 10820 LOG 3388.27 3389.34 1.1 Regi on 10820
FDEPTH: 30 30 CGear cond.: 0 FDEPTH: 5 5 Gear cond.: 0
BDEPTH: 0 0 Validity 3 BDEPTH: 84 325 Validity 3
Towing dir: 0° Wre out : 95 m Speed : 1.6 kn Towing dir: 0° Wre out 130 m Speed 3.1 kn
Sorted 38 Total catch: 97.70 Catch/ hour: 172.61 Sorted 20 Total catch: 19.81 Cat ch/ hour: 58.24
SPECI ES CATCH HOUR % OF TOT. C  SAWP SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s wei ght nunber s
SHRI MPS 125.51 100410 72.71 Acant hocybi um sol andr i 20.23 3 34.73
Pronet hi cht hys pronet heus 28.71 2049 16. 63 Auxi s thazard 13.64 317 23.42 273
Cyclichthys orbicularis 5. 05 562 2.92 Acant hurus - juvenile 9. 00 2999 15. 45
Uni dentified squids and crustaceans 2.52 0 1.46 Decapt erus nacarel | us 5.26 212 9.04 271
Goni cht hys sp. 2.52 1007 1.46 Loligo sp. 4.88 479 8.38 272
Unidentified fish 2.33 87 1.35 JELLYFI SH 2.70 0 4.64
Sel ar crunenopht hal nus 2.13 9 1.24 Di odon hystrix 0.59 62 1.01
Trachi pterus sp. 2.05 4 1.19 Bal i stididae juvenile 0. 47 97 0.81
BALI STI DAE 0.78 106 0. 45 Uni dentified crab 0.35 26 0.61
Krill 0.39 9673 0.22 NEM CHTHYI DAE 0.24 59 0. 40
Avocettina sp. 0.19 67 0.11 Chaet odon sp. 0.24 62 0.40
Uni dentified 0.10 87 0. 06 Lept ocephal us 0.24 6 0. 40
Par anonacant hus ni pponensi s 0.10 9 0. 06 Pomacentrus sp. 0.18 12 0.30
DACTYLOPTERI DAE 0.08 28 0.04 Fistularia commersonii 0. 06 29 0.10
Astronesthes sp. 0. 05 9 0.03 Cookeol us japoni cus 0. 06 12 0.10
Lol i go duvaucelii 0. 05 9 0.03 MONACANTHI DAE 0. 06 15 0.10
PALI NURI DAE 0.03 18 0.02 DACTYLOPTERI DAE 0. 06 3 0.10
Sudi s sp. 0.03 18 0.02 Trichiurus sp. 0. 00 3 0.01
Unidentified fish 0.02 9 0.01
______________ Total 58.24 100. 00
Tot al 172.61 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 69
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 66 DATE :08/07/18 GEAR TYPE: PT NO 8 POsSITION Lat N 6°19. 49
DATE :07/07/18 GEAR TYPE: PT NO 4 POSITION Lat N 6°3.39 start stop duration Lon E 79°47.87
start stop duration Lon E 79°55. 33 TIME :04:17:22 05:00:27 43.1 (nin) Pur pose 1
TIME :18:07:10 18:26:14 19.1 (min) Pur pose 1 LOG 3416.75 3420.01 3.3 Regi on 10820
LOG 3347.69 3348.61 0.9 Regi on 10820 FDEPTH: 20 50 Gear cond.: 0
FDEPTH: 5 5 Gear cond.: 0 BDEPTH: 100 180 Validity 3
BDEPTH: 65 65 Validity 3 Towing dir: 0° Wre out 300 m Speed 4.5 kn
Towi ng dir: 0° Wre out 120 m Speed 2.9 kn Sorted 8 Total catch: 7.54 Cat ch/ hour: 10.51
Sorted 19 Total catch: 75.80 Cat ch/ hour: 238.72
SPECI ES CATCH HOUR % OF TOT. C  SAWP
SPECI ES CATCH HOUR % OF TOT. C SAWP wei ght nunber s
wei ght nunber s Acant hurus mat a 8.08 6 76.89
Auxi s thazard 143.10 3250 59. 94 266 EGGS 1.64 0 15. 64
Loligo sp. 74.38 98 31.16 265 JUVENI LE FI SHES 0. 36 135 3.45
Lol i go duvaucelii 10.11 145 4.24 264 Fistularia commersonii 0.17 60 1.59
Decapt er us nmacr osoma 8. 00 110 3.35 268 JELLYFI SH 0.17 0 1.59
Sel ar crunenopht hal nus 1.97 a7 0.82 Pomacant hus sp. 0. 06 6 0.53
Decapt erus russelli 0.74 22 0.31 267 Di odon hystrix 0.03 8 0.27
PORTUNI DAE 0.22 9 0.09 Chaet odon sp. 0.00 1 0.01
Par anobnacant hus ni pponensi s 0.09 22 0.04 BALI STI DAE 0.00 1 0.01
Chil onycterus sp. 0. 06 9 0.03 Cookeol us japoni cus 0. 00 1 0.01
Suf fl amen sp. 0. 06 9 0.03
______________ Tot al 10.51 100. 00
Tot al 238.72 100. 00
RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 70
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 67 DATE :08/07/18 GEAR TYPE: BT NO 0 PCSITION: Lat N 6°20.09
DATE :07/07/18 GEAR TYPE: BT NO 0 POSITION Lat N 6°4.83 start stop duration Lon E 79°57.36
start stop duration Lon E 80°3.11 TIME :07:34:43 08:00:48 26.1 (nin) Pur pose 3
TIME :20:16:57 20:41:19 24.4 (min) Pur pose 3 LOG 3436.92 3438.30 1.4 Regi on 10820
LOG 3361.09 3362.20 1.1 Regi on 10820 FDEPTH: 50 50 Gear cond.: 0
FDEPTH: 71 71 Gear cond.: 0 BDEPTH: 50 50 Validity 1
BDEPTH: 71 71 Validity 2 Towing dir: 0° Wre out : 150 m Speed : 3.2 kn
Towi ng dir: 0° Wre out : 175 m Speed 2.7 kn Sorted 36 Total catch: 35.85 Cat ch/ hour: 82.47
Sorted 26 Total catch: 25.78 Cat ch/ hour: 63. 45
SPECI ES CATCH HOUR % OF TOT. C  SAWP
SPECI ES CATCH HOUR % OF TOT. C  SAWP wei ght nunbers
wei ght nunber s Pent aprion | ongi manus 38. 05 2593 46. 14
Neni pterus zysron 10. 93 204 17.22 Sepi a phar aoni s 7.36 23 8.93 277
Sepi a pharaoni s 9. 06 20 14. 27 270 Loligo sp. 6. 14 205 7.45 279
Neni pt erus bi punct at us 5.71 103 9. 00 Neni pt erus bi punct at us 5.02 46 6. 08
Sar gocentron rubrum 5.41 30 8.53 Par abot hus pol yl epi s 4.37 205 5.30
Cct opus sp. 2.90 17 4.58 Car angoi des mal abari cus 3.59 14 4.35 280
Par anonacant hus ni pponensi s 2.78 2503 4.38 Sphyraena forsteri 2.99 53 3.63
Di odon hol ocant hus 2.31 15 3.65 Decapt erus russelli 2.90 518 3.51
Saurida nebul osa 2.26 49 3.57 Auri gequul a | ongi spi na 2.30 35 2.79
Fistularia petinba 2.26 81 3.57 Fistularia petinba 1.47 41 1.79
Neot rygon caer ul eopunct ata 2.26 2 3.57 Saurida tunbil 1.24 12 1.51
Psettodes erunei 1.97 2 3.10 Par amonacant hus ni pponensi s 1.01 216 1.23
Sepi a | ati manus 1.92 54 3.03 Tetrosonus gi bbosus 0.87 5 1.06
Anbassi s sp. 1.72 861 2.72 M xed debries 0.83 0 1.00
Tetrosonmus gi bbosus 1.43 10 2.25 Priacant hus hanrur 0.83 5 1.00
Unidentified crab 1.35 0 2.13 Nemi pt erus j aponi cus 0.74 5 0.89
JELLYFI SH 1.13 111 1.78 Uni dentified crab 0. 60 223 0.73
Squi | 1'i dae 0.98 25 1.55 QCctopus sp. 0.41 5 0.50
Pseudor honbus el evat us 0.84 94 1.32 Sepi a | ati manus 0.39 7 0. 47 278
SHRI MP S 0.69 861 1.09 Sargocentron rubrum 0.32 2 0.39
Par apercis sp. 0.64 25 1.01 JELLYFI SH 0.25 21 0.31
Loligo duvaucelii 0.54 20 0. 85 269 Sand dol | er 0.23 76 0.28
LAGANI DAE 0.44 81 0.70 Alectis ciliaris 0.18 5 0.22 281
Pentaprion | ongi manus 0.39 15 0.62 Starfish 0.18 37 0.22
Rogadi us pristiger 0.39 22 0.62 OGCOCEPHAL | DAE 0. 09 2 0.11
Uni dentified 0.34 1199 0.54 Sel ar crunenopht hal nus 0.05 7 0. 06
Priacanthus hanrur 0.34 30 0.54 0 SHRI MPS 0.05 12 0.06
M scel | aneous 0.32 0 0.50
Equul i tes el ongatus 0.30 86 0. 47 Tot al 82. 47 100. 00
Lagocephal us lunaris 0. 30 10 0. 47
Priacant hus hanrur 0.25 7 0.39
Starfish 0.25 34 0.39
Gstor hi nchus fasci at us 0.20 15 0.31
Decapterus russelli 0. 20 25 0.31
Congr esox tal abon 0.10 2 0.16
Upeneus bensasi 0. 10 7 0. 16
PETRGCSI | DAE 0.10 0 0.16
Zebrias quagga 0.06 2 0.10
GOPHI CHTHI DAE 0. 05 2 0.08
Congr esox sp. 0.05 5 0.08
Uni dentified 0.05 2 0.08
Uni denti fied 0. 05 2 0.08
Monomi t opus conj ugat or 0. 05 5 0.08
Cynogl ossus sp. 0.02 2 0.03
Tot al 63. 45 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 71
DATE :08/07/18 GEAR TYPE: PT NO 4 POCsITION Lat N 6°29. 49
start stop duration Lon E 79°53.68
TIME :09:50:33 10:44:31 54.0 (nin) Pur pose 1
LOG 3450. 09 3453.62 3.5 Regi on 10820
FDEPTH: 0 0 CGear cond.: 0
BDEPTH: 42 38 Validity 3
Towi ng dir: 0° Wre out 130 m Speed : 3.9 kn
Sorted 10 Total catch: 9.60 Catch/ hour: 10.67
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Jel lyfish 8.69 0 81.48
Acanthurus - juvenile 0. 56 278 5.21
Loligo sp. 0.41 41 3.86 274
JELLYFI SH 0.36 1 3.33 275
JELLYFI SH 0.33 1 3.13 276
Gnat hanodon speci osus 0.08 8 0.73
Equul i tes el ongat us 0.07 63 0.63
Par anonacant hus ni pponensi s 0.04 7 0.42
Car angoi des sp. 0.03 1 0.31
Sphyraena sp. 0.02 8 0.21
Fistularia petinba 0.02 4 0.21
Decapt erus russel|i 0.02 10 0.21
BALI STI DAE 0.02 7 0.21
Cyclichthys orbicularis 0.01 1 0. 05
Lagocephal us lunaris 0. 00 2 0.02
Arnogl ossus tapei nosona 0. 00 4 0. 00
Tot al 10. 67 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 72
DATE :08/07/18 GEAR TYPE: BT NO 0 POSITION Lat N 6°28.95
start stop duration Lon E 79°54. 27
TIME :11:22:39 11:52:55 30.3 (nmin) Pur pose 3
LOG 3455.85 3457.43 1.6 Regi on 10820
FDEPTH: 38 43 Gear cond.: 0
BDEPTH: 38 43 Validity 1
Towing dir: 0° Wre out 130 m Speed 3.1 kn
Sorted 102 Total catch: 102.11 Cat ch/ hour: 202.41
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Neot rygon caerul eopunctata 56.25 22 27.79
Epi nephel us coi oi des 36.67 2 18.12 290
Let hri nus nebul osus 30.78 18 15.21 294
Di agramma pi ctum 11. 42 4 5.64
Gnat hanodon speci osus 9.04 2 4. 47 291
Caranx ignobilis 8.89 8 4.39 292
Acroteriobatus variegatus 6.07 4 3. 00
Nemi pterus furcosus 5.03 71 2.49
Anbassi s sp. 5. 00 1921 2.47
Di odon hol ocant hus 3.57 4 1.76
Acant hurus mata 3.17 2 1.57
Loligo duvaucelii 2.23 24 1.10 287
Drepane africana 2.22 10 1.10
Abal i stes stellatus 1.94 2 0.96
Car angoi des sp. 1.88 4 0.93
Di odon hystrix 1.74 2 0. 86
Pent aprion | ongi manus 1.39 89 0.69
Saurida tumbil 1.31 6 0. 65
Sphyraena jello 1.23 236 0.61
Echenei s naucrates 1.15 6 0.57
Sconber onorus guttat us 1.03 2 0.51 289
Arothron i macul at us 0.99 2 0. 49
Arot hron hi spi dus 0.99 2 0.49
JELLYFI SH 0. 95 0 0. 47
Lactoria cornuta 0.75 2 0.37
Car angoi des chrysophrys 0.73 18 0. 36 295
Caesi o xant honot a 0.71 123 0.35
Bot hus pant heri nus 0.67 30 0.33
Pl astic 0.52 0 0.25
Sel aroi des | eptol epi s 0.48 30 0.24
Gerres aci naces 0.44 6 0.22
St ol ephorus i ndi cus 0.44 18 0.22
Tetrosonmus gi bbosus 0. 36 2 0.18
ECHI NODERMATA 0.36 30 0.18
Fistularia petinmba 0. 36 8 0.18
Di pt erygonotus bal t eat us 0.32 105 0. 16
Sepi a acuel ata 0.32 6 0.16
Sar gocentron di adema 0. 20 2 0. 10
M scel | aneous 0.20 0 0.10
Pterocaesi o pi sang 0.16 24 0.08
MONACANTHI DAE 0.12 24 0. 06
Ostorhinchus fasciatus 0.12 18 0. 06
Sponges 0.08 0 0. 04
Ml | oi di cht hys vani col ensi s 0.08 4 0.04
Decapt erus macrosoma 0.05 8 0.02 288
Equul i tes el ongatus 0.04 6 0.02
Tot al 202. 41 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 73
DATE :08/07/18 GEAR TYPE: PT NO 5 POSITION Lat N 6°29.58
start stop duration Lon E 79°41.19
TIME :14:52:12 15:51:37 59.4 (nin) Pur pose o1
LOG 3473.47 3478.83 5.4 Regi on 10820
FDEPTH: 10 10 Gear cond.: 0
BDEPTH: 463 277 Validity : 3
Towi ng dir: 0° Wre out 280 m Speed 5.4 kn
Sorted 771 Total catch: 1575.69 Catch/ hour: 1591.07
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Caranx ignobilis 562. 21 60 35.34 282
Sel ar crunenopht hal nus 421.68 6728 26.50 285
Auxi s thazard 125.29 2210 7.87 286
Suf fl amen sp. 122.63 20438 7.71
Sphyraena jello 88. 90 12 5.59 283
Mobul a nobul ar 81.99 2 5.15
DI ODONTI DAE 57.19 7798 3.59
Goni chthys sp. 52.35 11229 3.29
M scel | aneous 33. 44 0 2.10
Unidentified fish 15. 99 2999 1.01
Eut hynnus affinis 11.05 6 0.69 284
Uni dentified fish 7.75 267 0.49
Pteropl atytrygon viol acea 4.73 1 0.30
Pronet hi cht hys sp 3.39 218 0.21
Lagocephal us gl overi 0.73 73 0. 05
Priacant hus hanrur 0.73 121 0.05
DACTYLOPTERI DAE 0.48 170 0.03
Par anonacant hus ni pponensi s 0.29 48 0.02
SHRI MPS 0.19 194 0.01
Sudis sp. 0. 05 24 0. 00
Tot al 1591. 07 100. 00
RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 74
DATE :09/07/18 GEAR TYPE: BT NO. 0 POsITION Lat N 6°36. 96
start stop duration Lon E 79°45.05
TIME :10:49:07 11:19:38 30.5 (nin) Pur pose : 3
LOG 3570.33 3571.95 1.6 Regi on 10820
FDEPTH: 50 50 Gear cond.: 0
BDEPTH: 50 50 Validity : 1
Towing dir: 0° Wre out : 150 m Speed : 3.2 kn
Sorted 51 Total catch: 51.34 Cat ch/ hour: 100. 90
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Di odon sp. 36. 36 29 36.03
Sepi a pharaoni s 27. 47 55 27.23 296
Sponges - spi ky 15.25 0 15.11
Abal i stes stellatus 10. 89 10 10.79
Lethrinus mahsena 3.30 161 3.27 297
Arothron sp. 3.07 6 3.04
Pterois antennata 1.14 4 1.13
Car angoi des sp. 0.67 2 0. 66
JELLYFI SH 0.51 0 0.51
ECHI NODERMATA 0.43 0 0.43
Nemi pterus randal | i 0.35 6 0.35
MONACANTHI DAE 0.24 43 0.23
Saurida tunbil 0.24 4 0.23
ACANTHURI DAE 0.20 51 0.19
Plastic 0.16 0 0.16
Trachi nocephal us nyops 0. 16 4 0. 16
M scel | aneous 0.12 0 0.12
Uni dentified crab 0.08 8 0.08
Cookeol us sp. 0.08 10 0.08
Bot hus sp. 0.04 2 0.04
Sepi a sp 0.04 4 0.04
Labroi des di m di at us 0.04 6 0.04
Di odon hystrix 0. 04 4 0. 04
Caesi o xant honota 0.04 4 0.04
Tot al 100. 90 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 75
DATE :09/07/18 GEAR TYPE: BT NO 0 POSITION Lat N 6°38. 87
start stop duration Lon E 79°49.51
TIME :13:02:15 13:31:59 29.7 (min) Pur pose 3
LOG 3582.45 3584.09 1.6 Regi on 10820
FDEPTH: 50 51 Gear cond.: 0
BDEPTH: 50 51 Validity : 2
Towing dir: 0° Wre out 150 m Speed 3.3 kn
Sorted 196 Total catch: 196.31 Cat ch/ hour: 396. 06
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Sel ar crunenopht hal nus 78. 96 708 19.94 298
Nemi pt erus bi punct at us 44.81 686 11.31
Sepia sp 44,12 196 11.14
Lutjanus |utjanus 26. 22 478 6.62
Lethrinus ornatus 24.51 208 6.19 299
M scel | aneous 23.77 0 6.00
BALI STI DAE 23.28 3638 5.88
Saurida tumbil 22.55 331 5.69
Pent aprion | ongi manus 15. 44 650 3.90
Upeneus sp. 14.71 478 3.71
Uni dentified crab 12.50 48 3.16
Naso annul at us 11.62 8 2.93
Fistularia petinba 10. 05 184 2.54
Psettodes bel cheri 6.29 4 1.59
JELLYFI SH 4.66 73 1.18
Bot hus pant heri nus 4.41 171 1.11
Rogadi us pristiger 4.41 208 1.11
Decapt erus macrosoma 4.17 48 1.05 300
PORI FERA ( Sponges) 3.19 0 0.80
Gst or hi nchus aur eus 2.94 438 0.74
Sphyraena forsteri 2.45 36 0.62
Sepi a acuel ata 2.21 48 0.56
Sea snakes 2.06 2 0.52
Par upeneus forsskali 1.71 12 0.43
Sar gocentron di adema 1.22 12 0.31
SNAKE 1.21 2 0.31
Equul i tes el ongatus 0.98 748 0.25
Cookeol us j aponi cus 0. 49 24 0.12
Epi nephel us coi oi des 0. 49 24 0.12
SEAVEED 0.24 0 0. 06
Unidentified fish 0.24 48 0. 06
Hal i choeres sp. 0.12 12 0.03
Pl otosus |ineatus 0.01 12 0.00
Tot al 396. 06 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408

STATI ON: 78

SAVP

323

320

309
308

315
318

322

316

329
311

319

313

314

321

312

317
310

DATE :10/07/18 GEAR TYPE: BT NO 0 POsITION Lat N 7°8.78
RV Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 76 start stop duration Lon E 79°42.90
DATE :09/07/18 GEAR TYPE: PT NO 5 PCSITION Lat N 6°51. 30 TIME :04:50:10 05:19:12 29.0 (min) Pur pose 3
start stop duration Lon E 79°37.04 LOG : 3689.46 3691.26 1.8 Regi on 10820
TIME :18:13:51 19:14:39 60.8 (nin) Pur pose : 3 FDEPTH: 24 25 Gear cond.: 0
LOG © 3614.89 3619.27 4.4 Regi on : 10820 BDEPTH: 24 25 Validity 1
FDEPTH: 10 10 Gear cond.: 0 Towi ng dir: 0° Wre out : 120 m Speed : 3.7 kn
BDEPTH: 119 528 Validity : 3 Sorted : 568 Total catch: 887.93 Cat ch/ hour: 1834.57
Towi ng dir: 0° Wre out : 300 m Speed 4.3 kn
Sorted 1142 Total catch: 886.42 Cat ch/ hour: 874.76 SPECI ES CATCH HOUR % OF TOT. C
wei ght nunber s
SPECI ES CATCH HOUR % OF TOT. C SAWP JELLYFI SH 455. 21 0 24.81
wei ght nunber s Sconber onor us comrer son 228.35 74 12.45
Sel ar crunenopht hal nus 484. 84 3352 55. 43 301 SCARI DAE 144.30 37 7.87
Uni dentified squid 120. 45 252 13.77 Sphyraena jello 139.13 50 7.58
Goni cht hys sp. 107.59 299887 12.30 Phot opectoral i s bi ndus 122.73 13149 6.69
Unidentified fish 28. 25 1195 3.23 Acant hurus mata 99.79 145 5.44
Unidentified 28.25 14125 3.23 Anbl ygaster sirm 65. 45 6136 3.57
SHRI MPS 23.61 13041 2.70 Drepane punctata 56. 49 101 3.08
Loligo parts 18.68 0 2.14 0 Lei ognat hus berbis 55.79 7151 3.04
Synagr ops j aponi cus 9.78 651 1.12 Gazza minuta 55. 04 2948 3. 00
Astronesthes sp. 8. 40 928 0. 96 Tripterodon orbis 49. 50 23 2.70
Loligo sp. 8. 05 201 0.92 302 St ol ephorus commer soni i 32.73 7012 1.78
Uni dentified squid 6.52 163 0.75 0 Secut or insidiator 26.03 3550 1.42
Suf fl amen sp. 5.43 977 0.62 Car angoi des coer ul eopi nnat us 23.19 14 1.26
Sudi s sp. 4.62 492 0.53 Car angoi des ful voguttatus 19. 59 29 1.07
M xed debries 4.50 0 0.51 M scel | aneous 18. 60 0 1.01
Loligo sp. 4.35 814 0.50 0 Bal i stoi des viridescens 15.83 8 0.86
Unidentified fish 3.14 561 0.36 St ol ephorus commer soni i 15. 62 3682 0.85
Unidentified fish 2.19 109 0.25 Scarus rubrovi ol aceus 15. 00 4 0.82
Di odon sp. 2.17 271 0.25 Al ectis indica 14.17 10 0.77
PORTUNI DAE 2.17 109 0.25 Arothron i macul at us 13.80 25 0.75
Lept uracant hus sp. 0.85 2 0.10 Let hri nus nebul osus 13.22 4 0.72
Neni cht hys sp. 0.27 164 0.03 Car angoi des coer ul eopi nnat us 11.82 54 0.64
Fistularia sp. 0.27 217 0.03 Sardinel | a gi bbosa 10. 34 1713 0. 56
H ppocanpus sp. 0.22 54 0.02 Pl ect or hi nchus gi bbosus 9.88 4 0.54
Auxis thazard 0.08 1 0.01 Abal i stes stellatus 8.39 8 0.46
Genpyl us sp. 0. 05 54 0.01 Epi nephel us mal abari cus 8.35 2 0. 45
Uni dentified 0.01 1 0. 00 Lei ognat hus | i neol at us 8.18 1264 0. 45
LEI OGNATHI DAE 8.18 149 0.45
Tot al 874.75 100. 00 Tetrosonus gi bbosus 7.69 35 0.42
Qolithes ruber 6.98 14 0.38
Gnat hanodon speci osus 6.94 2 0.38
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 77 Lutjanus argentinacul atus 5.58 4 0.30
DATE :10/07/18 GEAR TYPE: BT NO. 0 POsSITION Lat N 7°3.85 Anbl ygast er cl upeoi des 5.58 37 0. 30
start stop duration Lon E 79°42.88 Di odon hystrix 5.33 4 0.29
TIME :02:02:05 02:31:40 29.6 (nin) Pur pose © 3 Anbassi s urotaeni a 5.21 2417 0.28
LOG : 3671.81 3673.59 1.8 Regi on 1 10820 Fi shing gears 4.83 0 0. 26
FDEPTH: 32 33 CGear cond.: 0 Atule mate 4.71 21 0.26
BDEPTH: 32 33 Validity : 1 Sardinella albella 3.79 669 0.21
Towing dir: 0° Wre out 120 m Speed 3.6 kn Aet onyl aeus ni chofii 3.43 2 0.19
Sorted : 58 Total catch: 207.59 Catch/ hour: 420.94 M scel | aneous 3.10 0 0.17
GCstracion cubicus 2.77 4 0.15
SPECI ES CATCH HOUR % OF TOT. C  SAWP Car angoi des hedl andensi s 2.48 6 0.14
wei ght nunber s Caranx ignobilis 2.44 2 0.13
Sponges 51.26 0 12.18 Neot rygon caer ul eopunct at a 2.36 2 0.13
Equul i tes el ongatus 49. 23 7026 11.70 Gerres aci naces 1.80 4 0.10
Naso annul at us 34.11 16 8.10 Pterois niles 1.65 4 0.09
Neot rygon caer ul eopunct at a 27.46 22 6.52 Triacant hus sp. 1.55 6 0.08
Sel ar crunenopht hal nus 26.91 1819 6.39 307 Lactoria cornuta 1.45 4 0.08
Abal i stes stellatus 22.83 22 5.42 Di odon hol ocant hus 1.32 4 0.07
Sconber oi des comrer soni anus 18. 27 4 4.34 Gerres obl ongus 1.03 4 0. 06
Acant hurus mata 16. 83 8 4. 00 Saurida nebul osa 0. 95 4 0. 05
Soft corals 14.80 0 3.52 Gymnur a poecil ura 0.70 2 0.04
Bal i stoi des viridescens 14. 48 10 3. 44 Sel ar crunenopht hal nus 0. 66 4 0.04
Pl atax sp. 12.29 2 2.92 Abudef duf bengal ensi s 0. 66 37 0.04
Di agramma pi ctum 10. 87 4 2.58 Ostracion sp. 0.58 2 0.03
Sepia sp 9.85 12 2.34 Sel ar oi des | ept ol epi s 0.56 35 0.03
TETRACDONTI DAE 9.59 1054 2.28 Lethrinus lentjan 0.54 2 0.03
Tripterodon orbis 9.41 4 2.24 Di agramma pi ctum 0.53 2 0.03
Di odon hystrix 8.76 18 2.08 St ol ephorus i ndi cus 0.50 31 0.03
Scol opsi s bi nmacul ata 7.66 103 1.82 Sphyraena forsteri 0.50 2 0.03
Gnat hanodon speci osus 7.54 2 1.79 Neni pt erus bi punct at us 0.45 2 0.02
Loligo sp. 6.29 444 1.49 Scol opsi s bi macul ata 0.33 2 0.02
M scel | aneous 4.74 0 1.13 Priacant hus hanrur 0.29 2 0.02
Ostracion cubi cus 4.06 6 0. 96 Hydr ophi's sp. 0.25 2 0.01
Car angoi des sp. 3.71 474 0.88 Ilisha sp. 0.25 10 0.01
Lactoria cornuta 3.61 10 0.86 Pomadasys macul at us 0.12 2 0.01
Di odon hol ocant hus 3.45 2 0.82
Tetrosonus gi bbosus 3.20 12 0.76 Tot al 1834.57 100. 00
Fi shing gears 3.20 8 0.76
Sphyraena forsteri 3.04 10 0.72
Al uterus scriptus 2.80 2 0. 66
Acroteriobatus variegatus 2.62 2 0.62
Lethrinus nebul osus 2.51 2 0. 60
Lutjanus erythropterus 2.43 2 0.58 306
Di pt erygonotus bal teat us 2.37 740 0. 56
Arothron hispidus 2.27 2 0.54
Fistularia petinba 1.91 24 0.45
Pt erocaesi o chrysozona 1.64 231 0.39
Scol opsi s sp. 1.48 30 0.35
Hydr ophi s ornatus 1.42 6 0.34
SNAKE 1.30 2 0.31
Par upeneus i ndi cus 1.30 10 0.31
Nemi pterus bi punctat us 1.14 12 0.27
Lethrinus ol ivaceus 1.09 2 0.26 303
Lagocephal us |unaris 0.93 30 0.22
Anbassi s sp. 0.83 474 0. 20
Arothron i mmcul at us 0.81 2 0.19
Thenus orientalis 0. 65 2 0.15
Anbl ygaster sirm 0.63 30 0.15 304
Uni dentified 0.51 191 0.12
CRABS 0. 49 2 0.12
Echenei s naucrates 0.34 22 0.08
Sel aroi des | eptol epi s 0. 30 10 0.07
Upeneus sp. 0.30 6 0.07
Cookeol us sp. 0. 30 10 0.07
Sphyraena forsteri 0. 30 114 0.07 0
Anbl ygast er | ei ogast er 0.28 2 0.07 305
Lagocephal us spadi ceus 0. 20 4 0.05
Cephal ophol i s sp. 0. 20 6 0. 05
Trachi nocephal us nyops 0. 10 6 0.02
POVACENTRI DAE 0.01 6 0. 00
Total 420.94 100. 00
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R/'V Dr. Fridtjof Nansen

DATE :10/07/18
start stop

TIME :10:49:57 11:16:18
LOG 3731.93 3733.55
FDEPTH: 26 25
BDEPTH: 26 25
Towi ng dir: 0° Wre
Sorted 258 Tot al

SPECI ES

Sponges

Bal i stoi des viridescens
Lethrinus ol ivaceus
Lutjanus erythropterus
Lactoria cornuta

Naso annul at us

Gerres sp.

Cant hi dernis nmacul ata
Lutjanus rivul atus
Acant hurus mata

Abal i stes stellatus
Cyclichthys orbicularis
Di odon hol ocant hus

Fi stul aria petinba

Epi nephel us undul osus
Par upeneus i ndi cus
Neot rygon caer ul eopunct
Naso annul atus

Arot hron hi spi dus

Di odon hystrix
Gymmocr ani us gri seus
Sepi a sp

Arothron i macul at us
Naso uni corni s
Lethrinus ornatus

Uua nmentalis

Arothron i mmacul at us
Ponacant hus i nper at or
Aprion virescens

Scol opsi s bi macul ata
Ostracion cubicus
Pteroi s antennata

Heni ochus acuni nat us
Rhynchostraci on nasus

Tot al
R/'V Dr. Fridtjof Nansen
DATE :10/07/18

start st op

TIME :15:27:34 16:00: 20
LOG 3761.56 3763.79
FDEPTH: 10 10
BDEPTH: 0 0
Towi ng dir: 0° Wre
Sorted 83 Total

SPECI ES

Auxi s thazard
Chirocentrus dorab
Cubi ceps sp.

Uni dentified crab
Loligo sp.

M scel | aneous
Unidentified fish
Desnoderma pol ystictum
Pronet hi cht hys pronet he
Eut hynnus affinis
Brama dussunieri

Uni dentified fish

Di odon hystrix

Decapt erus macarel | us
CARANG DAE

ACANTHURI DAE

SHRI MPS

Pel ami s platura

Tot al
R/'V Dr. Fridtjof Nansen
DATE :11/07/18

start stop

TIME :15:36:53 16:22:21
LOG 3902. 63 3906.12
FDEPTH: 10 10
BDEPTH: 0 0
Towi ng dir: 0° Wre
Sorted 57 Tot al

SPECI ES

Unidentified fish

Kat suwonus pel ani s

TRI ACANTHI DAE

Uni dentified

Uni dentified squid
Loligo sp.

Coni cht hys sp.

Brama dussuni eri
Unidentified fish
Caretta caretta
Echenei s naucrates
Unidentified fish
SHRI MPS

Pronet hi cht hys pronet he
Decapt erus macrosoma
Sel ar crunenopht hal nus
Abudef duf sp.
Cyclichthys orbicularis
CONGRI DAE

Desnodema pol ystictum
Plastic

Megal aspi s cordyl a
Smal | squi ds uni dent.
Sphyraena barracuda
Sudi s sp.

Eut hynnus affinis

Par acant hurus sp.

Tot al

SURVEY: 2018408 STATI ON: 79
GEAR TYPE: BT NO 0 POsITION Lat N 7°21.24
duration Lon E 79°38.33
26.4 (mn) Pur pose 3
1.6 Regi on 10810
CGear cond.: 0
Validity 1
out 120 m Speed : 3.7 kn
catch: 257.76 Catch/ hour: 586.70
CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
273.14 0 46. 56
50. 49 0 8. 60
32.32 23 5.51 325
19.39 14 3.31 326
16. 66 43 2.84
16.53 16 2.82 0
14.61 16 2.49
14.11 14 2.41
13.43 2 2.29
10. 56 14 1.80
10.33 11 1.76
9.61 7 1.64
9.33 25 1.59
8.92 61 1.52
8.83 2 1.51
8. 65 25 1.47
ata 7.24 7 1.23
5.37 11 0.92
5.33 9 0.91
5.14 7 0.88
5.10 5 0.87
4.96 2 0.85
4.92 9 0.84
4.69 2 0. 80
4. 60 11 0.78 324
4. 46 7 0.76
4.28 11 0.73 0
4.14 7 0.71
2.64 5 0.45
2.59 23 0.44
1.87 7 0.32
0. 96 2 0.16
0.86 16 0.15
0.64 2 0.11
586. 71 100. 00
SURVEY: 2018408 STATI ON: 80
GEAR TYPE: PT NO 5 POSITION Lat N 7°29.13
duration Lon E 79°25.28
32.8 (mn) Pur pose 1
2.2 Regi on 10810
Gear cond.: 0
Validity 3
out 300 m Speed : 4.1 kn
catch: 2381.00 Catch/ hour: 4359.48
CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
2363. 64 48040 54.22 327
1473. 85 32040 33.81
190. 82 15144 4.38
75.91 5165 1.74
48. 49 262 1.11
45.33 0 1.04
42.17 11713 0.97
32.68 104 0.75
us 32.68 1159 0.75
24.25 211 0.56
8.43 51 0.19
8.43 315 0.19
6.32 685 0.15
5.27 104 0.12
1.05 51 0.02
0.07 26 0. 00
0. 05 157 0. 00
0.04 2 0.00
4359. 50 100. 00
SURVEY: 2018408 STATI ON: 81
GEAR TYPE: PT NO. 5 POSITION Lat N 8°13.16
duration Lon E 79°23.85
45.5 (min) Pur pose 3
3.5 Regi on 10810
CGear cond.: 0
Validity 3
out 300 m Speed 4.6 kn
catch: 262.54 Catch/ hour: 346.44
CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
179.99 13845 51.95
38.72 13 11.18 330
30.77 3846 8.88
22.64 769 6.54
19.16 73 5.53
11.03 232 3.18
10.74 8951 3.10
6.10 44 1.76
5.52 15 1.59
4.41 1 1.27
2.77 3 0. 80
2.03 29 0.59
2.03 464 0.59
us 1.45 87 0.42
1.45 29 0.42 332
1.16 44 0.34
1.16 102 0.34
0.87 87 0.25
0.87 203 0.25
0.77 1 0.22
0.58 15 0.17
0.58 29 0.17
0.58 406 0.17
0.48 1 0.14
0.29 29 0.08
0.26 3 0. 08 331
0.03 15 0.01
346. 44 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 82
DATE :11/07/18 GEAR TYPE: PT NO 4 POSITION Lat N 8°25.28
start stop duration Lon E 79°32. 42
TIME :21:27:01 21:51:22 24.4 (min) Pur pose 3
LOG 3947.42 3948.64 1.2 Regi on 10810
FDEPTH: 10 10 Gear cond.: 0O
BDEPTH: 0 0 Validity 3
Towing dir: 0° Wre out 130 m Speed 3.0 kn
Sorted : 0 Total catch: 0.03 Cat ch/ hour: 0.07
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
PORTUNI DAE 0.03 2 42. 86
Di ogeni cht hys sp. 0.01 2 21.43
MYCTOPHI DAE 0.01 12 14.29
Di aphus sp. 0. 00 7 7.14
Loligo sp. 0.00 2 7.14
PASI PHAEI DAE 0. 00 10 3.57
PASI PHAEI DAE 0.00 5 3.57 0
Tot al 0.07 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 83
DATE :12/07/18 GEAR TYPE: BT NO 0 POSITION Lat N 8°40. 19
start stop duration Lon E 79°39.08
TIME :04:59:08 05:23:18 24.2 (min) Pur pose 3
LOG 4011.41 4012.95 1.5 Regi on 10810
FDEPTH: 32 38 Gear cond.: O
BDEPTH: 32 38 Validity 1
Towi ng dir: 0° Wre out 130 m Speed 3.8 kn
Sorted : 66 Total catch: 65.57 Cat ch/ hour: 162.76
SPECI ES CATCH HOUR % OF TOT. C SAWP
wei ght nunbers
Sepi a pharaoni s 36. 10 27 22.18 333
Sponges 34.75 0 21.35
M xed debries 29.79 0 18. 30
Di pt erygonot us bal t eat us 8.54 2135 5.25
Epi nephel us undul osus 7.35 2 4.51 336
Al uterus nonocer os 6.45 5 3.97
Anbassis sp. 5.96 685 3.66
Lethrinus ol ivaceus 5.91 10 3.63 335
Balistes sp. 5.56 2 3.42
Abal i stes stellatus 4.87 5 2.99
Par upeneus i ndi cus 2.83 7 1.74
Neot rygon caer ul eopunct at a 2.73 2 1.68
Iniistius pavo 2.09 12 1.28
Ostracion sp. 1.59 2 0.98
Let hri nus conchyli atus 1.09 2 0.67
Loligo sp. 0.93 84 0.57 334
Chronis sp. 0.89 89 0.55
Di odon hol ocant hus 0.79 2 0. 49
Fistularia commersonii 0.70 15 0.43
Scol opsi s bi macul ata 0.55 17 0.34
Fi shing gears 0.50 0 0.31
Lethrinus ol ivaceus 0.45 169 0.27 0
Cyclichthys orbicularis 0.45 2 0.27
Hol ot huria (Hal odei ma) atra 0. 30 10 0.18
Lutjanus lutjanus 0. 30 22 0.18
Pt erocaesi o chrysozona 0. 20 17 0.12
Hal i choeres zeyl oni cus 0.15 5 0.09
URCHI NS 0.15 7 0.09
Upeneus nol uccensi s 0.15 17 0.09
Sand dol | er 0.10 12 0.06
Car angoi des sp. 0. 10 7 0. 06
Par upeneus rubescens 0.06 2 0.04
Soft corals 0.05 0 0.03
Starfish 0. 05 10 0.03
JELLYFI SH 0.05 7 0.03
Pterois sp. 0. 05 2 0.03
Sel ar crunenopht hal nus 0. 05 17 0.03
Labroi des di ni di at us 0.04 10 0.02
Al uterus sp. 0.03 2 0.02
Aprion virescens 0.03 2 0.02
PEGASI DAE 0.03 5 0.02
Labridae sp. 0.02 2 0.01
I NACHI DAE 0.01 2 0.01
Tot al 162.76 100. 00



R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 84
DATE :12/07/18 GEAR TYPE: BT NO 0 POsITION Lat N 8°46. 62
start stop duration Lon E 79°32.02
TIME :10:31:01 10:52:46 21.8 (nin) Pur pose 3
LOG 4050.86 4051.97 1.1 Regi on 10810
FDEPTH: 81 60 CGear cond.: 0
BDEPTH: 81 60 Validity 1
Towi ng dir: 0° Wre out 160 m Speed : 3.0 kn
Sorted 89 Total catch: 89.30 Catch/ hour: 246.24
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Sepi a pharaoni s 69. 04 33 28.04 344
M scel | aneous 37.09 0 15. 06
Al uterus nonocer os 33.75 41 13.71
Sponges 24.49 0 9.94
Epi nephel us mal abari cus 19. 25 8 7.82 345
Epi nephel us undul osus 8. 49 3 3.45 341
Acant hurus mata 8.27 8 3.36 342
Bal i stoi des viridescens 5.85 3 2.37
Lethrinus ol ivaceus 5.21 3 2.12 337
Soft corals 4.14 0 1.68
Starfish 3.14 3 1.28
Sphyraena forsteri 3.14 8 1.28 343
Pomacant hus i nper at or 2.98 6 1.21
Fistularia conmersonii 2.81 14 1.14
Naso tuberosus 2.32 3 0.94
Priacant hus hanrur 2.10 6 0. 85
Di pterygonotus bal teatus 2.10 350 0. 85
Hydrophi s sp. 1.76 3 0.72
Gerres sp. 1.65 3 0.67
Epi nephel us coi oi des 1.65 3 0.67 338
Parascol opsi s eri oma 1.16 33 0. 47
Lethrinus ornatus 1.10 3 0.45 340
Al uterus scriptus 1.05 6 0.43
M scel | aneous 0.77 0 0.31 0
Mul | oi di cht hys sp. 0.39 11 0.16
Pelam s platura 0.33 3 0.13
ECHI NODERMATA 0.22 33 0.09
Chaet odon gar di neri 0.22 3 0.09
Par upeneus nmacronenus 0.22 8 0.09
Scol opsi s bi macul ata 0.22 3 0.09
Scol opsi s xenochrous 0.22 6 0.09
Pt erocaesi 0 pi sang 0.22 33 0.09 0
Anthias sp.** 0.22 22 0.09
Nudi branch sp 0.17 22 0.07
Lutjanus |utjanus 0.17 3 0.07 339
Ostorhinchus fasciatus 0.17 33 0.07
TETRAODONTI DAE 0. 06 8 0.02
Pt er ocaesi 0 pi sang 0.03 6 0.01
Fistularia comersonii 0.03 3 0.01 0
Aspi dontus taeni atus 0.03 6 0.01
SEAVEED 0.03 3 0.01
Pl astic 0. 00 3 0. 00
Pl otosus |ineatus 0.00 6 0.00
Acanthurus - juvenile 0.00 6 0.00
Hol ot huria sp. 0.00 0 0.00
Tot al 246.24 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 85
DATE :12/07/18 GEAR TYPE: BT NO 0 POSITION Lat N 8°46. 19
start stop duration Lon E 79°31. 34
TIME :12:14:12 12:45:16 31.1 (min) Pur pose 3
LOG 4057.30 4058.91 1.6 Regi on 10810
FDEPTH: 270 257 Gear cond.: 0
BDEPTH: 270 257 Validity 1
Towi ng dir: 0° Wre out 650 m Speed 3.1 kn
Sorted 20 Total catch: 413.82 Cat ch/ hour: 799.39
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunber s
Uni dentified 476. 10 47610 59.56
Pronet hi cht hys pronet heus 53.39 564 6.68
Ariosoma sp. 47.29 902 5.92
Byt hael urus hi spi dus 45.13 489 5.64
MYCTOPHI DAE 30.83 3854 3.86
SHRI MP S 28.59 6496 3.58
Pl esi obatis davi esi 25.81 2 3.23 346
Cookeol us japoni cus 16.17 301 2.02 0
Chirocentrus dorab 15. 05 37 1.88
Cubiceps gracilis 12.03 1617 1.51
Chl or opht hal nus agassi zi 10. 53 1880 1.32
Peri stedi on cataphractum 10.53 37 1.32 0
Cookeol us japoni cus 6.84 8 0. 86
Lepi dotrigla sp. 5.27 639 0. 66
Peri stedi on cataphractum 3.36 6 0.42
Gephyroberyx darwi ni 3.01 112 0.38
M scel | aneous 3.01 0 0.38
PEMPHERI DAE 2.26 75 0.28
Heptranchi as perlo 1.51 2 0.19 347
‘Undi dentified crab 0.75 75 0.09
Plastic 0.70 2 0.09
Hal i eut aea sp. 0.42 2 0. 05
Chel i doni cht hys queketti 0.39 37 0. 05
Physi cul us sp. 0.31 2 0.04
Puerul us sewel |'i 0.08 2 0.01
Uni dentified crab 0. 04 6 0.00
Tot al 799. 39 100. 00
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R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 86
DATE :12/07/18 GEAR TYPE: BT NO 0 POsITION Lat N 8°42.84
start stop duration Lon E 79°30.21
TIME :14:23:02 14:53:16 30.2 (nin) Pur pose 3
LOG : 4067.93 4069. 64 1.7 Regi on 10810
FDEPTH: 406 423 Gear cond.: 0
BDEPTH: 406 423 Validity 3
Towi ng dir: 0° Wre out 1070 m Speed 3.4 kn
Sorted 49 Total catch: 129.56 Catch/ hour: 257.15
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Neoscopel us sp. 34.50 548 13.41
Shrinmps unidentified 32.79 2469 12.75
Neoharriotta sp. 27.87 4 10. 84
GOPHI DI | DAE 26.91 171 10. 47
Deep sea shrinps 23. 60 1764 9.18
Cent rophorus sp. 23.14 26 9.00
Conger cinereus 19. 59 14 7.62
Pronet hi cht hys pronet heus 10. 80 26 4.20
Pol ymi xi a sp. 8. 36 77 3.25
Peristedion sp. 6.01 40 2.34
Hygophum sp. 5.76 391 2.24
M scel | aneous 5.50 0 2.14 0
Coel orinchus sp. 4.70 157 1.83
JELLYFI SH 4.45 0 1.73
OCTOPODI DAE 4.19 131 1.63
NEPHROPI DAE 3.65 379 1.42
Eugonat onot i dae 2.62 26 1.02
Uni denti fied 1.57 26 0.61
MAJI DAE 1.57 14 0.61
Nezumi a sp. 1.31 65 0.51
Trachyrincus sp. 1.17 52 0. 46
Cyttopsis sp. 1.07 8 0.42
Argyropel ecus acul eat us 1.05 391 0.41
Benbrops caudi macul a 1.05 26 0.41
Sponges 1.05 419 0.41
TRI CH URI DAE 0.79 208 0.31
Loligo sp. 0.52 183 0. 20
Trichiurus |epturus 0.52 14 0. 20
Chaunax sp. 0.28 2 0.11
Uroconger sp. 0.26 26 0.10
PCOLYCHAELI DAE 0. 26 26 0.10
Uni dentified 0.18 40 0.07
Snal | shrinps 0.08 705 0.03
Total 257.15 100. 00
R/'V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 87
DATE :13/07/18 GEAR TYPE: PT NO 5 POSITION Lat N 7°35.69
start stop duration Lon E 78°58.73
TIME :18:18:10 19:04:00 45.8 (min) Pur pose 3
LOG 4172.76 4175.80 3.0 Regi on 10800
FDEPTH: 10 10 Gear cond.: 0
BDEPTH: 0 0 Validity 3
Towing dir: 0° Wre out 300 m Speed 4.0 kn
Sorted 60 Total catch: 252.95 Cat ch/ hour: 331.16
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Uni dentified squids and crustaceans 61. 30 0 18.51
Kat suwonus pel anmi s 54.83 18 16. 56 349
M scel | aneous 49.54 0 14. 96
Brama dussunieri 33.72 211 10.18
Unidentified fish 30. 65 1820 9.26
Trachi pterus sp. 27.62 55 8.34
Auxi s thazard 23.75 287 7.17
Neoepi nnul a orientalis 11.11 326 3.36
Eut hynnus affinis 10.73 58 3.24
PORTUNI DAE 7.66 402 2.31
Decapt erus nacarel | us 4.98 115 1.50
Unidentified fish 4. 60 42 1.39
Loligo sp. 3.06 230 0.93
BALI STI DAE 1.58 306 0. 46
Pronet hi cht hys pronet heus 1.53 77 0. 46
Acanthurus - juvenile 1.15 517 0.35
Naucr at es duct or 0.45 1 0.13
SHRI MPS 0.44 191 0.13
Sphyraena forsteri 0.41 1 0.12 350
Suf fl amen sp. 0.38 96 0.12
Unidentified fish 0.38 632 0.12
Lept ocephal us 0.38 38 0.12
TRI CHI URI DAE 0.34 422 0.10
Gnat hanodon speci osus 0.13 20 0. 04
Di odon sp. 0.12 20 0.03
Neni cht hys sp. 0.12 38 0.03
Sudi s sp. 0.12 195 0.03
Priacant hus hanrur 0.11 20 0.03
Tot al 331.16 100. 00
R/V Dr. Fridtjof Nansen SURVEY: 2018408 STATI ON: 88
DATE :14/07/18 GEAR TYPE: PT NO 8 POsSITION Lat N 6°42.17
start stop duration Lon E 78°59. 67
TIME :13:48:43 14:21:15 32.5 (nmin) Pur pose 3
LOG 4250.35 4252.62 2.3 Regi on 10800
FDEPTH: 10 10 Gear cond.: 0
BDEPTH: 0 0 Validity 2
Towing dir: 0° Wre out 290 m Speed 4.2 kn
Sorted 21 Total catch: 692.67 Cat ch/ hour: 1277.20
SPECI ES CATCH HOUR % OF TOT. C  SAWP
wei ght nunbers
Bal i stididae juvenile 678.13 109374 53.09
Xi phias gl adi us 174. 43 4 13. 66 352
Uni dentified crab 156.73 10313 12.27
Squi d unidentified 80. 04 444 6. 27
BALI STI DAE 71.16 19763 5.57
Uni denti fied 41. 14 2001 3.22
Auxi s thazard 33.91 444 2.65 353
Myctophid sp. A 21.13 12424 1.65
CONGRI DAE 6.67 667 0.52
CARANG DAE 5. 00 555 0.39
Uni denti fied 5. 00 166 0.39
Brama dussuni eri 1.66 55 0.13
EGGS 1.11 0 0.09
Myctiphid 'fully scal ed 0.55 55 0.04
GEMPYLI DAE 0.55 55 0.04
Tot al 1277.20 100. 00



ANNEX V. BIOLOGY SCALES

Sexual maturity

Stage State Description
Ovary and testis about 1/3rd length of the body cavity.
I Immature Ovaries pinkish, translucent, testis whitish. Ova are not

visible to naked eye.

Maturing virgin
I and recovering
spent

Ovary and testis about %2 length of the body cavity. Ovary
pinkish, translucent, testis whitish, symmetrical. Ova are not
visible to naked eye.

1 Ripening

Ovary and testisis about 2/3rds length of the body cavity.
Ovary pinkish yellow colour with a granular appearance,
testis whitish to creamy. No transparent or translucent ova
visible.

Vv Ripe

Ovary and testis from 2/3rds to full length of the body
cavity. Ovary orange-pink in colour with conspicuous
superficial blood vessels. Large transparent, ripe ova are
visible. Testis whitish-creamy, soft.

Ovary and testis shrunken to about %2 length of the body
cavity. Wallsloose. Ovary may contain remnants of
disintegrating opague and ripe Ova, darkened or translucent.
Testis bloodshot and flabby

Stomach content

Scale | Designation Description

0 Empty Stomach empty except for water.

1 Very little content The stpmach isamost empty. Only traces of small
organisms can be found.

2 Some content Stomach not completely full and not dilated.

3 Stomach full Stomach full, but not bloated/dilated.

4 Bloated/dilated The stomach isvisibly gxpanded and tight. Content can be
observed from the outside.
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ANNEX V. ph, ALKALINITY AND ARAGONITE SATURATION STATE

Water samples were collected from the whole water column at the stations on most of the
transects. These were analyzed on board for pH and alkalinity, and the nutrients will later be
analyzed in onshore laboratories. Preliminary calculations are shown here, final results can
only be calculated when nutrient concentrations are known. These variables will be used to
characterize the inorganic carbon components of the waters, which also show the status of
ocean acidification.

Deepwater has low pH because of high content of CO2, which is produced by the degradation
of sinking organic material. The upwelling water along the shelf, consequently had low pH
values, and pH decreased gradually with depth.

Alkalinity is more related to the salinity of the waters, and a layer was found around 50m
depth, consisting of warm high saline water with lower akalinity than the surrounding
waters.

Saturation state of calcium carbonates is an indicator used for monitoring development of
ocean acidification in seawater. A saturation state value below one for a calcium carbonate
mineral, means the water is under-saturated for the mineral. Under-saturation predicts that
over time the mineral will dissolve. Aragonite saturation state was well above one in the
waters studied, but in the below 250m depth the values were rather low, as is expected in
upwelling waters. For some marine organisms that construct shells of aragonite, saturation
state below 2 has been shown to slow down the process of shell formation.
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ANNEX VI. PRIORITY SPECIES AND BIOLOGICAL SAMPLES COLLECTED

Main species and their priority analysis.

Length Sex and
Main Groups | Main Families Typical Species and . Stomach | Genetics | Contaminants
. maturation
weight
Ariidae(sea cat fishes) Arius dussumeiri X X
Balistidae(Triggerfishes,
durgons) Canthidermis maculatus X X
c idoe Jack Alectisciliaris X X
arangidag(Jacks, Alectis indicus X X
Trevellies, Scads, -
) Alepes djedaba X X
Queenfishes, Runners,
Alepes melanoptera X X
Pampnos)
Atule mate X X
Lethrinus lentjan X X X X
Lethrinus mahsena X X X
- Lethrinus nebulosus X X X X
Lethrinidae - -
Lethrinus olivaceus X X X
Lethrinus ornatus X X X
Demersal Lethrinus rubrioperculatus X X X
Lutjanus bohar X X X
Lutjanus argentimacul atus X X X
Lutjanus ehrenbergii X X X
Lutjanidae Lutjanus erythropterus X X X
Lutjanus fulviflamma X X X
Lutjanus gibbus X X X
Lutjanus lutjanus X X X
Cephalopholis sonnerati X X X X X
Epinephelus areolatus X X X X
Serranidae Ep! nephelus Ianc.eol.at.us X X X X
Epinephelus longispinis X X X X
Epinephelus malabaricus X X X X X
Epinephelus undulosus X X X X
Carangoides armatus X X
Carangoides fulvoguttatus X X
Carangoides gymnostethus X X
Carangidae(Jacks, Carangoides malabaricus X X
Trevellies, Scads, Caranx heberi X X
Queenfishes, Runners, Caranx ignobilis X X
Pampnos) Caranx sexfasciatus X X X X
Decapterus macarellus X X X X
Decapterus macrosoma X X X X
Decapterus russelli X X X X
Chirocentridag(Wolf Chirocentrus dorab X X X
herrings) Chirocentrus nudus X X X
Amblygaster clupeoides X X X
) Amblygaster sirm
Pelagic it — X X X
Dussumieria acuta X X
Cluneidas(Herti Escual osa thoracata X X
upa ae( ermngs, Herklotsichthys quadrimaculatus | x X X X
shads, gizzard shads, -
) ] Hilsa kelee X X X X
sardins, sardinellas,
Nematal osa nasus X X
sprats, menhadens) _
Sardinella albella X X X X
Sardinella fimbriata X X
Sardinella gibbosa X X X X
Sardinella longiceps X X X X
Th st
Engraulididae(Anchovies) Y53 my aa - X X X
Thryssa setirostris X X X
Scombroidae(Albacores, | Acanthocybium solandri X X X
bonitos, kawakawas, Auxis rochei X X X
mackerals, seerfishes, Auxis thazard X X X
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Main Groups

Main Families

Typical Species

Length
and
weight

Sex and
maturation

Stomach

Genetics

Contaminants

tunas, wahoos)

Euthunnus affinis

Katsuwonus pelamis

Rastrelliger kanagurta

Scomberomorus commer son

Scomberomorus guttatus

Scomberomor us koreanus

Thunnus albacares

Thunnus obesus

Thunnus tonggol

XX X|X|X|X]|X]|X|X

Sphyraenidae(Barracudas)

Sohyraena barracuda

Sohyraena obtusata

Sohyraenajello

Rays

Rhinobatidae

Rhinobatos sp.

Dasyatidae

Dasyatis kuhlii

Dasyatis zugei

Himantura sp.

Myliobatididae

Aetobatus sp.

Rhinoptera sp.

Gymnuridae

Gymnura sp.

Scates

Rajidae

Crabs

Portunidae

Portunus pelagicus

Portunus sanguinolentus

Lobsters

Palinuridae

Panulirus homarus

Panulirus longipes

Panulirus ornatus

Panulirus penicillatus

Panulirus polyphagus

Panulirus versicolor

Puerulus sewdlli

Scyllaridae

Scyllarus batei

Shrimps

Penagidae

Penaeus indicus

Penaeus merguiensis

X XXX X XXX X[XIX]X|X|X|X[X[X[X[X[X]|X|X|X]|X|X|[X[X[X[X]|X]|X]|X

XA XXX XXX XXX X]X|X|X|X[X[X[X[X[X|X|X|X]|X|X|[X[X[X[X]|X]|X]|X

Penaeus monodon

Penaeus semisulcatus

Seacucumber

Holothuroidae

Bohadschia marmorata

Holothuria scabra

Holothuria spinifera

Octopus

Octopodidae

Octopus sp.

Cuittlefish

Sepidae

Sepia sp.

Squids

Loliginidae

Loligo sp.

XX | X|X|X|X|[X]|X

XX | X|X|X|X|[X]|X
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ANNEX VII. OVERVIEW OF SAMPLING PROCEDURES IN THE FISH LAB

Catch sampling

Trawl catch

* Totalor subsample
on deck in baskets

* Record total catch
weight

N
Sortsample
accordingto
species
* Record total weight
per species
* Record total number
pyink
o specls * Select max 25-30 whole round
- fish and freeze down in plastic
Sorted species bag P
5am ple * NB Plastic bag with printed
station form and surface water
* Measure length (max
100 fish) temperature
* Measure weight
=
| ength measured

s
fish X{

25 numbered
specimens

v

Dorsal finsclips of
25 fish
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ANNEX VIII. SIGHTING RECORD OF THE MARINE MAMMALS
Date Time | GPS L ocation Ship Bearing | Distance Species Scientific name Group size Behavior What
point L atitude Longitude | heading Min | Max | Best did you see
24.06.2018 163 | 05 54.556 080 22.873 110 100 50 | Brydeswhale Balaenoptera edeni 1 1 1 Blow
165 | 0553.541 080 31.015 110 170 2000 | Bluewhale Balaenoptera musculus 1 1 1 Blow
166 | 0553.455 080 32.103 110 160 3000 | Brydeswhale Balaenoptera edeni 1 1 1 Blow
25.06.2018 10.16 168 | 07 34.001 081 55.155 330 330 20 | UID 4 6 5 Body
27.06.2018 8.23 172 | 1004.732 080 48.852 140 140 30 | UID 2 2 2 All
11.50 10 01.223 080 47. 435 240 340 250 | Short finned pilot whale Globicephala macrorhynchus 8 12 10 | Swim All
12.01 173 | 0957.861 080 46.157 240 300 340 | Short finned pilot whale Gl obicephala macrorhynchus 9 15 10 | Swim All
28.06.2018 9.08 174 | 0928978 080 56.509 90 105 1500 | UID 20 30 25 | Swim Dorsal fin
12.10 176 | 0931.241 081 28.001 260 240 150 | Short finned pilot whale Gl obicephala macrorhynchus 25 35 30 | Swim/rest All
01.07.2018 9.31 182 | 07 50.981 08150.738 250 295 2500 | Spinner dolphin Senella longirostris 18 25 20 | Swimming flank
02.07.2018 10.37 189 | 07 28.125 081 57.343 240 170 600 | Spinner dolphin Senella longirostris 3 5 3 | Swimfast All
17.47 191 | 07 15.701 082.01.266 180 230 800 | UID 5
03.07.2018 8.32 192 | 0645.372 081 54.385 150 140 200 | Spinner dolphin Stenella longirostris 18 25 20 | Feeding All
5.50 193 | 0641.426 082 05 550 270 100 1800 | Bluewhae Balaenoptera musculus 6 6 6 | feeding/resting | Blow
04.07.2018 6.37 194 | 06 18.677 081 42.670 300 50 2500 | Bluewhale Balaenoptera musculus 2 2 2 | Feeding Blow
6.52 195 | 0620.289 081 41.965 300 90 1800 | UIBW 1 1 1 | Feeding Blow
7.09 196 | 0620.073 081 40.298 240 60 2500 | Bluewhale Balaenoptera musculus 2 2 2 | Feeding Blow, dorsal fin
7.17 197 | 0619.048 081 39.543 240 80 1000 | Bluewhae Balaenoptera musculus 1 1 1 | Feeding Blow, fluke
05.07.2018 6.15 198 | 0532.504 081 19.216 330 230 2800 | Bluewhale Balaenoptera musculus 1 2 1 | Feeding Blow, fluke
6.15 198 | 0532.504 081 19.216 330 240 2500 | Bluewhale Balaenoptera musculus 1 2 1 | Feeding Blow, fluke
6.45 199 | 0536.943 081 17.455 340 50 5800 | Bluewhale Balaenoptera musculus 1 3 1 | Undefined Blow
6.58 199 | 0536.943 081 17.455 340 360 3000 | Bluewhale Balaenoptera musculus 2 1 3 | Feeding Blow
6.58 200 | 05 38.496 081 16.919 340 180 1400 | Bluewhae Balaenoptera musculus 1 1 1 | Feeding Blow
7.08 200 | 05 38.496 081 16.919 340 180 4000 | Bluewhae Balaenoptera musculus 1 1 1 | Undefined Blow, Fluke
7.08 201 | 0540.443 081 16.249 260 140 2000 | Bluewhale Balaenoptera musculus 1 1 1 | Feeding Blow
8.04 202 | 0541.040 081 16.072 260 130 5100 | Bluewhale Balaenoptera musculus 1 1 1 | Undefined Blow
15.15 203 | 0555.477 081 12.087 250 340 4000 | Bluewhae Balaenoptera musculus 1 1 1 | Undefined Blow
06.07.2018 8.11 204 | 0551.468 080 41.820 200 260 1500 | Bluewhae Balaenoptera musculus 5 6 8 | Feeding Blow, Dorsal fin, fluke
8.40 205 | 0549.674 080 38.726 290 290 1700 | Bluewhae Balaenoptera musculus 4 5 6 | Feeding Blow, Dorsal fin
8.42 206 | 0549.643 080 37.457 280 10 1300 | Bluewhale Balaenoptera musculus 1 1 1 | Undefined Blow
8.56 207 | 0549.623 080 36.164 270 300 2500 | Bluewhale Balaenoptera musculus 1 1 1 | Feeding Blow, dorsal fin
207 | 0549.623 080 36.164 270 290 6500 | Bluewhale Balaenoptera musculus 1 1 1 | Undefined Blow
9.13 208 | 0549.639 080 33.389 270 350 4500 | Bluewhae Balaenoptera musculus 1 2 1 | Undefined Blow
9.19 209 | 0549.656 080 32.345 270 360 300 | Bluewhale Balaenoptera musculus 2 2 2 | resting Blow
14.32 210 | 0553.236 080 22.149 210 170 4800 | Bluewhae Balaenoptera musculus 4 5 6 | feeding/resting | Blow
210 | 0553.236 080 22.149 210 190 5200 | Bluewhale Balaenoptera musculus 3 4 4 | feeding/resting | Blow
14.44 211 | 0551.433 080 21.404 210 270 6000 | Bluewhale Balaenoptera musculus 4 5 6 | feeding/resting | Blow
211 | 0551.433 080 21.404 190 270 3500 | Bluewhale Balaenoptera musculus 3 4 4 | feeding/resting | Blow
211 | 0551.433 080 21.404 130 230 3500 | Bluewhale Balaenoptera musculus 2 2 2 | feeding/resting | Blow, dorsal fin
211 | 0551.433 080 21.404 105 290 2500 | Bluewhale Balaenoptera musculus 2 2 2 | feeding/resting
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Date Time GPS L ocation Ship Bearing | Distance Species Scientific name Group size Behavior What
point || atitude Longitude | heading Min | Max | Best did you see
211 | 0551.433 080 21.404 255 290 5000 | Bluewhale Balaenoptera musculus 1 1 1 | feeding/resting
14.52 212 | 0550.310 080 20.868 280 310 6250 | Bluewhale Balaenoptera musculus 3 4 3 | feeding/resting | Blow
16.36 215 | 0538.182 080 10.209 260 280 100 | Bluewhae Balaenoptera musculus 1 1 1 | resting Blow, dorsal fin
17.15 216 | 0534.049 080 05.730 240 330 100 | Bluewhae Balaenoptera musculus 2 2 2 | Undefined Blow
18.30 217 | 0528.243 079 58.154 240 220 800 | Bluewhale Balaenoptera musculus 6 8 8 | Undefined Blow,fluke
07.07.2018 8.26 218 | 0557.725 080 13.992 10 260 1500 | Bluewhae Balaenoptera musculus 1 1 1 | feeding Blow
13.03 220 | 0552 787 080 22.627 160 100 5800 | Bluewhale Balaenoptera musculus 1 1 1 | Resting Blow
13.12 221 | 0552.826 080 23.254 260 160 3000 | Bluewhale Balaenoptera musculus 5 6 6 | resting Blow
222 | 0552.961 080 22.104 290 200 5750 | Bluewhale Balaenoptera musculus 12 16 14 | resting/Feeding | Blow, Fluke,
08.07.2018 07.03 224 | 0612.378 079 46.189 270 350 900 | Bluewhae Balaenoptera musculus 3 3 3 | Feeding Blow
224 | 0612.378 079 46.189 270 350 800 | Bluewhale Balaenoptera musculus 2 2 2 | Feeding Blow
227 | 0621.238 079 46.830 320 280 750 | Bluewhale Balaenoptera musculus 1 1 1 | Feeding Blow
12.36 229 | 06 20.047 079 57.361 200 200 500 | UID 90 120 100 | Swim Dorsal fin
09.07.2018 09.40 231 | 0639.442 079 39.893 90 95 700 | Bluewhale Balaenoptera musculus 1 1 1 | Feeding/resting | Blow, Dorsal fin
231 | 0639.442 079 39.893 90 360 2500 | Bluewhale Balaenoptera musculus 4 4 6 | Feeding/resting | Blow
231 | 0639.442 079 39.893 90 70 1500 | Bluewhae Balaenoptera musculus 1 2 1 | Feeding/resting | Blow
231 | 0639.442 079 39.893 90 170 3500 | Bluewhale Balaenoptera musculus 5 6 5 | Feeding/resting | Blow
231 | 0639.442 079 39.893 90 200 1000 | Bluewhae Balaenoptera musculus 2 2 2 | undefined Blow
231 | 0639.442 079 39.893 90 200 800 | Bluewhale Balaenoptera musculus 1 1 1 | undefined Blow
12.14 232 | 0639.111 079 42.592 90 290 3000 | Bluewhale Balaenoptera musculus 4 6 4 Blow
232 | 0639.111 079 42.592 90 30 1500 | Bluewhae Balaenoptera musculus 1 1 1 Blow
13.29 233 | 06 38.858 079 43.857 300 310 3800 | Bluewhale Balaenoptera musculus 3 3 3 | Rest Blow, Fluke
233 | 06 38.858 079 43.857 300 310 7200 | Bluewhale Balaenoptera musculus 1 1 1 Blow
15.02 234 | 0638.705 079 43.467 300 310 4000 | Bluewhale Balaenoptera musculus 3 3 3 Blow, Fluke
16.20 236 | 06 38.618 079 45.075 340 290 3500 | Bluewhale Balaenoptera musculus 3 4 3 | resting Blow
10.07.2018 15.15 238 | 0720434 079 35.927 80 40 400 | Bluewhale Balaenoptera musculus 2 2 2 Blow, Fluke
238 | 07 20.434 079 35.927 80 130 800 | Bluewhale Balaenoptera musculus 1 1 1 Blow
17.07 239 | 07 19.499 079 38.420 350 310 2000 | UIBW 1 1 1 Blow
240 | 07 20.608 079 38.350 360 270 800 | Melon headed whale Preponocephala electra 20 28 25 Blow
11.07.2018 10.57 242 | 07 40.296 079 34.841 80 120 2000 | Bluewhale Balaenoptera musculus 1 1 1 | resting Blow
12.03 243 | 07 40.197 079 37.046 360 1800 | Bluewhale Balaenoptera musculus 2 2 2 Blow
243 | 07 40.197 079 37.046 350 500 | UIBW 2 2 2 Blow
13.04 244 | 07 48.080 079 37.032 360 360 1200 | Bluewhae Balaenoptera musculus 2 2 2 Blow
13.37 246 | 07 47.956 079 37.873 20 250 1500 | UIBW 2 2 2 Blow
14.30 249 | 07 56.070 079 38.017 280 230 800 | UIBW 1 1 1 Blow
14.50 250 | 0750.381 079 34.627 280 230 250 | UIBW 1 1 1 Blow
17.10 251 | 08 00.655 079 36.923 90 90 1000 | Bluewhae Balaenoptera musculus 2 2 2 Blow
12.07.2018 9.07 253 08 39.324 079 38.529 60 30 400 | UIW 18 25 20 Blow
12.36 267 | 0839.254 079 39.261 170 250 1200 | UIW 3 5 3 Blow

UIBW - Unidentified baleen whale, UIB - Un identified whale, UID — Un identified dolphin

134




ANNEX IX. OVERVIEW OF SAMPLES AND INSTITUTIONS

Port of Type of Institution |Contact person EpEaie
Gear/equipment |Analyses  [Samples Preservation . . . Status Dateof |[Storage
offloading |transportation |address (e-mail, phone no) finalize
Niskin bottles on Chemical Nutrients 0.2ml Simonstown |Airfreight Institute of Padmini Dal padado, Processed. Results IMR dB
CTD chloroform Marine padmini.dalpadado@hi. |include at the
(keep cool) Research, P.O.|no survey report.
Box 1870
Nordnes,
Bergen
Norway
Phytoplankton net Species phytoplankton |4% Colombo By car NARA Prabath Jayasinghe Processed. Results NARA dB
identification |taxonomy formal dehyde University of |Rasika Wanigatunga include at the
[/lugol Kelaniya survey report.
WP2 (180 um) 30 m | Dry weight [Zooplankton  |dried Colombo  |Airfreight Institute of Padmini Dalpadado, Processed. Results IMR dB
1/2 split Biomass Marine padmini.dalpadado@hi. |include at the
Research, P.O.|no survey report.
Box 1870
Nordnes,
Bergen
WP2 (180 um) 30 m |Species Zooplankton  |4% Colombo By car NARA Udesika Wimalasiri Processed. Results NARA dB
/2 split identification |Taxonomy formaldehyde include at the
survey report.
WP2 (180 um) from | Dry weight [Zooplankton  |dried Colombo  |Airfreight Ingtitute of Padmini Dal padado, Processed.Results IMR dB
max 200 m 1/2 Split Biomass Marine padmini.dalpadado@hi. |include at the
Research, P.O.|no survey report.
Box 1870
Nordnes,
Bergen
Norway
WP2 (180 um) from |Species Zooplankton  [4% Colombo By car NARA Udesika Wimalasiri Processed. Results NARA dB
max 200 m 1/2 Split |identification |Taxonomy formaldehyde include at the
survey report.
MultiNet (Mamouth), | Species zooplankton 4% Colombo By car NARA Udesika Wimalasiri Processed. some NARA dB
1 x 405 pm), oblique |identification |taxonomy formaldehyde Resultsinclude at
tow from max 100 m (depth related) the survey report.
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Expected

Gear/equipment |Analyses [Samples Preservation i Of. Vi . Institution Contqct person Status Dateof |Storage
offloading |transportation [address (e-mail, phone no) finalize
MultiNet (Mamouth, |Species Ichthyoplankton|4% Colombo By car NARA Ishara Rathnasuriya Processed. Some NARA dB
1 x 405 pum), oblique |identification |egg formaldehyde Resultsinclude at
tow from max 100 m the survey report.
MultiNet (Mamouth, |Species Ichthyoplankton|4% Colombo By car NARA Ishara Rathnasuriya  |Processed. Some NARA dB
1 x 405 pum), oblique |identification |larvae formaldehyde Resultsinclude at
tow from max 100 m the survey report.
MultiNet (Mamouth, [Abundance |plastic particles [Frozen Colombo By car NARA Ashoka Weerakoon Processed. Results NARA dB
1 x 405 pm), oblique |and chemical include at the
tow from max 100 m |composition survey report.
Mantatrawl (375 Species Neuston 1% Colombo By car Institute of Padmini Dalpadado  |Processed. Results NARA dB
um): surfacetow for |identification [community formaldehyde Marine include at the
15 mins identification Research, P.O. survey report.
Box 1870
Nordnes,
Bergen
Norway
Mantatrawl (375 Abundance |Microplastics |Photographed | Colombo  |Airfreight Institute of Bjorn Einar Grgsvik  |Samplesto be
pum): surface tow for |and chemical and packed dry Marine Ashoka Weerakoon analyzedin
15 mins composition Research, P.O. connection to the
Box 1870 science plan
Nordnes,
Bergen
Norway
Surface water pump |Abundance |Microplastic  |Frozen -20 Colombo By car NARA Ashoka Weerakoon Processed. Results NARA dB
inlett (2 m) 405 um  |and chemica |samples include at the
composition survey report.
Surface water pump | Species Neuston 4% Colombo By car NARA Ashoka Weerakoon NARA dB
inlett (2 m) 405 pm |identification |community formaldehyde
identification
Trawl samples Species Jellyfishwhole [Dried + frozen |Simonstown [Airfreight University of |[Mark Gibbons Samplesto be
identification |individual Western Cape, analyzedin
Cape Town, connection to the
South Africa science plan
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Expected

Gear/equipment |Analyses [Samples Preservation i Of. Vi . Institution Contqct person Status Dateof |Storage
offloading |transportation [address (e-mail, phone no) finalize
Trawl samples Genetic Jellyfisharm  [96% Ethanol + |Simonstown [Airfreight University of | Mark Gibbons Samples to be
analyses? frozen Western Cape, analyzedin
Cape Town, connection to the
South Africa science plan
Trawl samples Morphomethri | Jellyfish the rest|4% Simonstown |Airfreight University of | Mark Gibbons Samplesto be
c analyses formaldehyde Western Cape, analyzedin
Cape Town, connection to the
South Africa science plan
Trawl samples Genetic Finclips of 96% Ethanol Colombo By car NARA Sisira Haputanthantri  |Processed. Not 30.04.2019 INARA dB
analyses priority species compl eted.
(stock (see Annex 1V) Expected to
identity) complete
30.04.2019
Trawl samples Diet analyses |Stomachs (see |Frozen -20 Colombo By car NARA Sisira Haputanthantri | Processed. Not 30.04.2019 INARA dB
Annex V) completed.
Expected to
complete
30.04.2019
Trawl samples Morphomethri [whole Frozen — 20 Simonstown |Airfreight SAIAB/FAO | Peter Psomadakis to
c analyses specimens, decide
Difficult sp. and|/4%
Peter’s priority |formaldehyde
taxa
Trawl samples Taxonomy whole Frozen -20 Simonstown |Airfreight Institute of Rupert Wienerroither, |Samplesto be
(course) specimens for Marine analyzed during a
morphometric Research, P.O. taxonomic course,
analysis Box 1870 Bergen
(Taxonomic Nordnes,
course, Bergen) Bergen
Norway Fiskeridynamikk
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Expected

Gear/equipment |Analyses [Samples Preservation i Of. Vi . Institution Contqct person Status Dateof |Storage
offloading |transportation [address (e-mail, phone no) finalize
Trawl samples Museum Whole 4% Simonstown |Car Ingtitute of Peter Psomadakis
collection specimen formaldehyde Marine FAO
Museum Research, P.O.
coollection Box 1870
Nordnes,
Bergen
Norway
Trawl samples Museum Fin clipsor 96% Ethanol  |Simonstown |Car SAIAB/FAO |Peter Psomadakis Under Processing.
collection other flesh 31.12.2019
Norway FAO
sample museum
collection from
each specimen
Trawl samples Museum Whole 4% Colombo By car NARA K.G.S. Nirbada Processed. Not 30.04.2019 INARA dB
collection specimen formaldehyde completed.
Museum Expected to
coollection complete
30.04.2019
Trawl samples Museum Fin clipsor 96% Ethanol Colombo By car NARA Kasun Dalpathadu Processed. Not 30.04.2019 INARA dB
collection other flesh completed.
sample museum Expected to
collection from complete
each specimen 30.04.2019
Trawl samples chemical Food safety freezed dried/ [Simonstown [Airfreight Institute of NIFES
composition/ [samples vacum packed Marine
nutritional Research, P.O.
value Box 1870
Nordnes,
Bergen
Norway
Radioactivity |Priority species Colombo By car NARA Thiruchenduran Processed. Not 30.04.2019
(see Annex 1V) Somasundaran completed.
Expected to
complete
30.04.2019
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Expected

Gear/equipment |Analyses [Samples Preservation i Of. Vi . Institution Conta}ct person Status Dateof |Storage
offloading |transportation [address (e-mail, phone no) finalize
Trawl samples chemical Food safety Frozen -20 Colombo By car NARA Thiruchenduran Processed. Not 30.04.2019
composition/ [samples (see Somasundaran completed.
nutritional Annex V) Expected to
value complete
30.04.2019
Trawl samples Species Sharks Simonstown |Airfreight Institute of Diana Zaera
identification Marine
Research, P.O.
Box 1870
Nordnes,
Bergen
Norway
Trawl samples Species whole Frozen + photo | Colombo By car NARA Prabath Jayasinghe Processed. Not 30.10.2019
identification |specimens of completed.
sponges Expected to
complete
30.10.2019
Trawl sediment pipe |granulomethri (Trawl cylinder |Frozen Colombo By car NARA Prabath Jayasinghe Processed. 30.04.2019
c analyses sediment Granuar anaysis
completed.
chemical Processed.
analyses Chemical anaysis
not compl eted.
biological Processed.
analysis Granualr anaysis
completed.
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Annex X. Chlorophyll a measurements  vs Fluorescence
measurements

Plot comparisons of the chlorophyll a measurements from the Turner Designs 10 AU

Fluorometer vs the Fluorescence measurements from the AquaTracka 11l Fluorometer.
mg/m® = g/l

Transect 1

Transect 4
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Transect 6

Transect 8

Transect 10
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Annex XI. Nansis results vs results from the StoX software

Throughout the report the data reported has been worked up in the standard way used during
al Dr Fridtjof Nansen surveys. However, a new biomass estimation software (StoX) was
tested during the survey and Sri Lankan participants was trained in the use of this.

An alternative method of estimating biomass from acoustic trawl survey

A new software, StoX (Johnsen E. et al, 2018, in progress), was tested for the first time
within the Nansen program during this survey. This estimation software for acoustic-trawl
and swept area calculations has been implemented on several stocks throughout the North
Atlantic region. The approach for acoustic abundance estimationsis slightly different than the
method used in Nansis. Instead of using post-stratifications, a predefined strata-system is
used. This allows for the calculation of variance through boot-strapping of the acoustic and
trawl data. The primary sampling unit is the acoustic transect rather than the individual
integrator values.

Alternative software for estimation of swept area biomass from bottom trawl survey

Swept area abundances were calculated also using the StoX software in addition to the
standard estimates from Nansis. The two programs use almost identical methodology and the
estimates are therefore very similar as shown in the Result section of the report.

Comparison of acoustic estimates using the Nansis and StoX methodol ogy

As expected, a comparison between the official estimates from Nansis and the results from
StoX, showed very similar abundance indices for the Pell and Pel2 acoustic species groups.
The relative abundance between the two methods in the 6 regions, showed the same
distribution pattern between the two methods. The difference observed can mainly be
attributed to a more conservative area calculation in Stox (Table XI.1). Also the biomass for
different regions were given in Figure XI.2.

Table XI.1. Calculated total biomass (ton) using Nansis and Stox.

Species group Nansis StoX
PEL1 21000 17300
PEL2 101000 73000
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Comparison of swept area estimates using Nansis and StoX

Biomass all demersal by strata. Nansis vs StoX
18000
16000
14000
12000
10000
8000

6000

4000
2000 I I
, mn

NW_20 NW 10 SW_20 SW 10 S_20- S_100- SE_20- SE_100 CE_20- CE_100 NE_20- NE_10

-100M SOOM -100M SOOM 100M 500M 100M -500M 100M -500M 100M 500M

W StoX 846 4002 5566 0 4740 0 5680 0 3313 0 2807 13907
B Nansis 967 4326 7894 0 6901 0 8173 0 4003 0 4485 16210

Biomass ton

B StoX M Nansis

Figure X1.1. Swept area biomass estimates from Nansis and StoX for all demersal species by regional
depth strata.

The two bottom trawl swept area estimates from Nansis and StoX software show very similar
results, with total demersal abundance of 53000 and 41000 tons for Nansis and StoX,
respectively. Differences are mainly due to the differently applied depth strata definitions and
thereby the area and abundance. We did not have access to high accuracy bottom contour
data for the Sri Lankan shelf. Due to this, the strata boundaries had to be adjusted manually
where echo sounder recordings showed different depth than the map data.

As for the acoustic-trawl estimates, the variance estimates from StoX, revealed that the
estimate is subject to considerable uncertainty and therefore needs to be understood as indices
and not absolute estimates of abundance. As described before, this was to be expected.
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Pelagic biomass (Pell + Pel2). Nansis vs StoX
70000
60000
50000
40000

30000

20000
10000 I
0 = - —1 |
NW SW S SE CE NE

M Nansis 23500 57800 22700 6927 5550 5270
m StoX 24050 35545 14615 3932 3760 8300

Biomass (t)

Region

W Nansis ®StoX

Figure X1.2. Comparison of acoustic biomass estimates by region for pelagic fish (Pell+Pel2) between
Nansis and StoX.

The variance estimates from StoX confirmed the explanations and conclusions given
elsawhere in this report, that the estimates are subject to considerable uncertainty and
therefore needs to be understood as indices and not absol ute estimates of abundance.
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