


Directorate of Natural Resources, Fisheries Department Cruise Report ZDLT1-02-2010

2 

Falkland Islands Fisheries
Research Cruise Report ZDLT1-02-2010

Authors: Dr Paul Brickle Dr Vladimir Laptikhovsky

Directorate of Natural Resources
Falkland Islands Fisheries Department
PO Box 598
Stanley FIQQ 1ZZ
Falkland Islands

Telephone: +500 27260
Facsimile: +500 27265

http://www.fisheries.gov.fk

DISCLAIMER
The authors do not warrant that the information in this report is free from errors or omissions.  The authors do not accept any 
form of liability, be it contractual, tortious or otherwise, for the contents of this report or for any consequences arising from its 
use or any reliance placed upon it. The information, opinions and advice contained in this report may not relate to, or be 
relevant to, a reader’s particular circumstances. Opinions expressed by the authors are the individual opinions of those 
persons and are not necessarily those of the publisher or research provider.

© 2010 Falkland Islands Fisheries Department
This work is copyright. No part may be reproduced by any process without prior written permission from the authors.

Printed in Stanley, Falkland Islands, 2010.

Authors: Dr Paul Brickle Dr Vladimir Laptikhovsky

Prepared by: Dr P. Brickle

Reviewers:  J. Barton and Dr A. Arkhipkin

Approved by: John Barton (Director of Natural Resources)

Signed:

Date:    25/03/2010

Distribution: Open

Circulation: Open



Directorate of Natural Resources, Fisheries Department Cruise Report ZDLT1-02-2010

3 

Dr. Paul Brickle
Dr. Vladimir Laptikhovsky
Dr. Pia Schuchert
Andy Black
Helen Ake
Lars Jurgens

Acknowledgements
We thank Captain Jose Vincente Santos Reiriz and the crew of the RV Castelo for all of their help.

© Crown Copyright 2010.

No part of this publication may be reproduced without prior permission from the Falkland Islands 
Government Fisheries Department.

For citation purposes this publication should be referenced as follows:

Falkland Islands Government (2010). Scientific Report, Fisheries Research Cruise ZDLT1-02-2010. 
Stanley, Fisheries Department, Directorate of Natural Resources, Falkland Islands Government.



Directorate of Natural Resources, Fisheries Department Cruise Report ZDLT1-02-2010

4 

Contents

Page

1.0 Introduction 5

1.1 Cruise Objectives 5

1.2 Cruise Plan and Key Dates 5

1.3 Vessel Characteristics 7

1.4 Personnel and responsibilities 7

1.5 Equipment used 7
1.5.1 Trawling 7
1.5.2 Oceanography 7

1.6 Trawl stations and biological sampling 7
1.7 Swept Area Biomass Estimations 11

2.0 Oceanography 12

2.1 Methods 12

2.2 Results 13

3.0 Biological Sampling 17

3.1 Catch and by-catch 17

4.0 Rock cod - Patagonotothen ramsayi 20

5.0 Patagonian squid - Loligo gahi 24

6.0 Hoki - Macruronus magellanicus 26

7.0 Kingclip - Genypterus blacodes 28

8.0 Red cod - Salilota australis 30



Directorate of Natural Resources, Fisheries Department Cruise Report ZDLT1-02-2010

5 

A research cruise was undertaken by 6 FIFD personnel on board the RV Castelo between 30th of January 
and the 22nd of February. The main aim of the cruise was to estimate the biomass of rock cod present on 
their feeding grounds in the western, northern and north western parts of the FICZ. The other objectives 
included a thorough oceanographic survey in order to help explain the distribution of biomass of rock cod 
and the other commercial species encountered.

1.1 Cruise Objectives

• To examine the distribution, biology and biomass of rock cod (Patagonotothen ramsayi) on their 
feeding grounds.

• To examine the distribution, biology and biomass of other commercial species in the survey area.
• To carry out a thorough oceanographic survey of the area studied.

1.2 Cruise Plan and Key Dates

The vessel departed Port William at 1810 on the 30th January and navigated over night towards XUAG 
for the first trawl and CTD. The first CTD was deployed at 0700 but there were problems with the 
oceanographic winch caused by the rollers seizing. Other issues with the CTD communication cable 
caused further delays in the oceanographic survey. These were remedied by having the PV Protegat 
deliver their cable on the 2nd February. For the rest of the period the RV Castelo conducted 4 – 5 bottom 
trawls per day. Only one day of bad weather interrupted the programme resulting in only one trawl being 
conducted that day. The trawl was damaged on three occasions and had to be repaired each time. These 
trawls were not used in the biomass estimation. The third trawl of the day on the 19th February (501) was 
badly damaged when it came fast on the bottom at 1410 after about 10 minutes after shooting. The vessel 
remained stationary as the net was hauled. After approximately 10 minutes of hauling the net, it became 
clear that something was very wrong. Half the net was onboard but the lengthening piece and codend 
were left in the water, being dragged by one of the net’s strengthen ropes. After some careful 
manoeuvring the crew managed to get it onboard. It was thought that the port door hit a reef. Dragging 
the doors up then ripped the net from the baiting, belly and the selvedge down to the lengthening piece. 
The panels on the baiting, belly and selvedge were replaced with material on board meaning we were able 
to continue fishing the following day.

The rest of the cruise continued without incident and we retuned to Stanley on the 22nd February.

Figure 1 illustrates the positions of the trawl and oceanographic stations respectively.
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Figure 1: Maps illustrating the postions of trawl stations (a) and oceanographic stations (b).

a

b
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1.3 Vessel Characteristics

1.4 Personnel and responsibilities

The following Fisheries Department staff participated in the cruise:

Dr Paul Brickle Chief Scientist
Dr Vladimir Laptikhovsky Trawl/Oceanographic surveys
Dr Pia Schuchert Trawl survey
Helen Ake Trawl survey/data management
Andy Black Trawl survey
Lars Jurgens Trawl survey

1.5 Equipment used

1.5.1 Trawling

At all trawl stations, a standard bottom trawl equipped with Oval-Foil Doors was used. The cod end 
contained a 40-mm liner and the trawl was equipped with MarPort ITI sensors. The typical vertical 
opening was between 3.2 and 4.9 m.

1.5.2 Oceanography

The oceanographic equipment used on ZDLT1-02-2010 was the same as was used on previous surveys 
and included:

1. CTD SBE-25 with Sea Tech fluorometer and oxygen sensor.

1.6 Trawl stations and biological sampling

During the ZDLT1-02-2010 cruise the station numbers ranged from 351 to 517 (Table 2). The catches at 
all stations were weighed using an electronic marine adjusted balance (POLS, min 10 g, and max 80 kg).

Finfish and skates were measured (LT, LPA and WD) to the nearest cm below and the sex and stage of 
maturity were recorded for all specimens sampled. Individual weights were recorded with POLS and 
Meral balances.

Cephalopods were analysed for DML, sex, maturity and weight with statoliths extracted from sub 
samples.

Table 1: Vessel Characteristics
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Table 2: Trawl and oceanographic stations conducted on ZDLT1-02-2010
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1.7 Swept Area Biomass Estimations

For each species being assessed density was calculated as kg/km2 for each trawl station by using the 
ship’s speed and duration and either trawl horizontal opening or trawl door spread. It was considered that 
trawl horizontal opening was more appropriate for Patagonotothen ramsayi and Loligo gahi. On the 
contrary, door spread was considered more appropriate for the larger finfish species being assessed 
namely Macruronus magellanicus, Salilota australis, Micromesistius australis and Genypterus blacodes. 
A conservative catchability coefficient of 1.0 was assigned to all of the species assessed due to the lack of 
data on the catchablilty of the trawl.

Positions were assigned to the mean position between the trawl start and end positions and a calculated 
density value was assigned to them. These data were then gridded in Surfer V 8.02 using the Kriging 
Algorithm with a 23 km search ellipse (23 km X 23 km). A blanking file was created in order to select the 
survey area and a contour map of iso-densities was created. The total fishable biomass was calculated 
using the ‘Grid Volume Computations’ facility within Surfer resulting in three estimates determined by 
the Trapezoidal Rule, Simpson's Rule and Simpson's 3/8 Rule.

As the first season Loligo gahi pre-recruit occurred simultaneously and contiguously the aim was to 
merge the two data sets in order to arrive at a fuller biomass estimate of rock cod in the fishery. The 
biomass estimate for the combined surveys will be reported in a separate rock rod stock assessment 
document.
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2.1 Methods

A  logging CTDO (SBE-25, Sea-Bird Electronics Inc., Bellevue, USA) was deployed from the surface to 
1-20 m above the bottom to obtain profiles of temperature (ºC), salinity (PSU), and dissolved oxygen (ml 
l-1). The CTD was deployed for the first one minute at about 8-10 m depth to allow for the polarisation of 
the oxygen sensor. It was then retrieved to 1 m depth and deployed again either to depth of about 640 m 
or to the bottom whichever was shallower. The speed of deployment was c. 1m/s and was monitored by 
the use of a wire counter. For each station, vertical profiles of temperature, salinity and density were 
constructed using the Seasoft software. Profiles for each transect and iso-surfaces were constructed using 
the VG gridding method included in the Ocean Data View package v. 3.4.3-2009 (Schlitzer 2009). 

Oceanographic data were collected at 78 oceanographic stations. These stations were conducted either 
before or after each trawl (Figure 2).

Figure 2: Oceanographic stations conducted on ZDLT1-02-2010
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2.2 Results

The survey aimed to assess the oceanographic situation over the northern and western parts of the 
Falkland shelf and to reveal environmental factors influencing distribution and biology of the Falkland 
rock cod, Patagonotothen ramsayi. Surface temperatures ranged from 7.30ºC to 10.85 ºC, surface salinity 
from 33.49 to 33.92 psu, and densities from 25.73 to 26.52 kg/m3. T-S curves are shown in Figure 3. The 
oceanographic situation was characterized by an unusually strong development of the western branch of 
the Falkland Current that is seen by the distribution of isohalines 33.90-33.95 (Figure 4). The same 
isohalines north of the islands denote a border of the main eastern branch of the Falkland Current.

Figure 3: T-S curves encountered on the Falklands shelf on ZDLT1-02-2010

Figure 4: Distribution of salinity at a horizon of 150 m on ZDLT1-02-2010
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There were two zones of maximum water productivity. The first was situated along the border between 
the western branch of the Falkland Current and waters of the Argentine drift (Figures 5 and 6). The 
second zone occurred north of the islands and was situated between a warm water eddy and a cold water 
inflow of the main branch of the Falkland Current (Figures 6 and 7).

Figure 5: Distribution of chlorophyll a at the surface during ZDLT1-02-2010

Figure 6: Distribution of salinity at the surface during ZDLT1-02-2010
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Figure 7: Surface temperature during ZDLT1-02-2010

The distribution of the bottom salinity and temperature is shown on Figures 8 and 9. An intensification 
of the Falkland Current provoked negative mean monthly temperature anomalies compared to the period 
1971-2000, which are shown in Figure 10. 

Figure 8: Distribution of salinity at near bottom layers during ZDLT1-02-2010
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Figure 9: Distribution of temperature in near bottom layers during ZDLT1-02-2010

Figure 10: Sea surface temperature anomalies during February 2010
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3.1 Catch and by-catch

Bottom trawling was conducted at 90 stations. However, three trawls (Stations 465, 478, and 501) were 
not used in the biomass estimates as they were damaged and were aborted early. The bottom time was c. 
60 minutes with the exception of the aborted trawls.

During the cruise a total of 206,633 kg was caught comprising over 129 species (Table 3). In terms of 
catch weight, the most abundant species were rock cod (Patagonotothen ramsayi), hoki (Macruronus 
magellanicus), red cod (Salilota australis), grenadier (Coelorhynchus fasciatus) and southern blue 
whiting (Micromesistius australis). Together these amounted to 89% of the total cruise catch.

Table 3: Total catch of all trawl stations during research cruise ZDLT1-02-2010
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- Patagonotothen ramsayi
Rock cod was the most abundant species and represented 52.4% (108.2 t) of the total catch. Its catches 
ranged from 0.9 to 16.3 t, mean 1.2 t. A total of 10,093 fish were sampled (including length frequencies 
of discarded fish).

Shallow waters (<100 m depth) were outside of the scope of this survey. Three control hauls that were 
conducted in shallow waters demonstrated that this depth range was mostly inhabited by juvenile fish of 
6-14 cm TL and rock cod abundance was very low (1-3 kg/haul). At shelf break (140 - 300 m) there was 
no obvious relation between fish size and depth, but a weak positive trend (Spearman r=0.29, P=0.0116 
(Figure 11)). Large fish were concentrated in a relatively restricted area west of West Falkland (Figure 
12 and 14), and it was exactly the area where the species is targeted by finfish fleet (Figure 13).

Figure 11: Correlation analysis between trawl depth and LT  for Patagonotothen ramsayi during ZDLT1-02-2010

Figure 12: Mean size of Patagonotothen ramsayi (LT) per grid square during ZDLT1-02-2010
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Figure 13: Total of Patagonotothen ramsayi (mt) per grid square during ZDLT1-02-2010

Figure 14: Length frequency distributions of Patagonotothen ramsayi at different depth distributions during ZDLT1-02-2010
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Fish size in catches varied from 5 to 41 cm with most being between 16 and 28 cm LT (Figure 15). Sex 
ratio was close to equality (Female: Male = 1.075: 1). The population was represented mostly by 
immature fish at Stage I and resting fish at Stage II (Figure 16). However, some spawning fish were 
encountered (four females and one male).

Figure 15: Combined length frequency distribution of Patagonotothen ramsayi during ZDLT1-02-2010

Figure 16: Maturity distribution of Patagonotothen ramsayi during ZDLT1-02-2010
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The minimum stock biomass in the studied area was estimated at 410,091 t ± 116,606 t (294-526 
thousand mt) (GS+ software with Kriging method applied, radius search of 23 km, no anisotropy, K=1). 
Surfer, with the same parameters applied, produced an estimation of 443,382-445,056 t (Fig. 17).

Figure 17: The distribution of density of Patagonotothen ramsayi during ZDLT1-02-2010



Directorate of Natural Resources, Fisheries Department Cruise Report ZDLT1-02-2010

24

- Loligo gahi
The catch of Loligo gahi was 3.3 mt, which represented 1.6% of the total catch but it was the most 
sampled species on the cruise (a total of 13,547 individuals sampled).

Shallow waters (<100 m) were populated by relatively large squid. The smallest squid were found 
between 120 and 160 m, then squid size gradually increased with depth illustrating an ontogenetic 
foraging migration down the slope (Figure 18). Generally squid size varied between 4 and 19.5 cm, both 
males and females were mostly between 7-9.5 cm ML (Figure 19). Most of the squid population were 
immature, at stages I and II, although some maturing and mature animals were occasionally encountered 
(Figure 20). Mature females represented 0.18% of the total sample, mature males represented 0.23%.

Figure 18: Correlation analysis between trawl depth and ML for Loligo gahi during ZDLT1-02-2010

Figure 19: Combined length frequency distribution of Loligo gahi during ZDLT1-02-2010
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Figure 20: Maturity distribution of Loligo gahi during ZDLT1-02-2010

The minimum stock biomass in the area studied was estimated at 14,839 t ± 9,748 (5-23 thousand mt) 
(GS+ software with Kriging method applied, radius search of 23 km, no anisotropy, K=1). Surfer, with 
the same parameters, produced an estimation of 15,198-15,217 t (Figure  21).

Figure 21: The distribution of density of Loligo gahi during ZDLT1-02-2010
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Macruronus magellanicus
Hoki was the 3rd most abundant species in terms of total weight (50,171 kg) and was caught in 85 of the 
90 trawls conducted during the survey. CPUEs ranged from 0 to 10,358 kg/hr (mean = 582.02 ± 
1545.04). Figure 22 illustrates the distribution of hoki density (kg/km2). The greatest densities were 
encountered in the north east of the survey area. The total fishable biomass of hoki calculated for the 
survey area was between 40,484 – 40,692 mt.

Figure 22: The distribution of density of Macrurounus magellanicus during ZDLT1-02-2010

A total of 5,906 individual hoki were sampled for length frequency analysis and otoliths for trace 
element analyses. Hoki ranged in length from 12 – 45 cm LPA (mean = 4.78 ± 4.78) (Figure 23).

Figure 23: Length frequency distribution of Macrurounus magellanicus sampled during ZDLT1-02-2010
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Maturity stages ranged from I through to VII with most individuals sampled in stages I, II and IV. A 
small number of individuals were found in the post spawning stages, VII and VIII (Figure 24).

Figure 24: Maturity distribution of Macrurounus magellanicus sampled during ZDLT1-02-2010
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Genypterus blacodes
Kingclip were caught in 80 of the 90 bottom trawls conducted during the cruise ZDLT1-02-2010. 
CPUEs ranged between 0 – 330.62 kg/hr (mean = 34.85 ± 59.56). Figure 25 illustrates the distribution 
of density (kg/km2) of kingclip encountered during the cruise. The greatest densities were encountered 
in the north and western parts of the survey area. The total fishable biomass calculated for the survey 
area was between 2,426 – 2,436 mt.

Figure 25: The distribution of density of Genypterus blacodes during ZDLT1-02-2010

A total of 1,922 individual kingclip were sampled for length frequency and otoliths. Kingclip ranged in 
length from 32 – 126 cm LT (mean = 64.81 ± 14.52) and their length frequency exhibited a bimodal 
distribution (Figure 26).

Figure 26: Length frequency distribution of Genypterus blacodes sampled during ZDLT1-02-2010
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The majority of individuals encountered were in maturity stages I, II and III. However, some individuals 
were found in a spawning and pre-spawning condition, which was surprising as spawning animals are 
rare in the Falkland Islands (Figure 27). A number of ovaries were collected and fixed in 10% buffered 
formol saline for fecundity studies.

Figure 27: Maturity distribution of Genypterus blacodes sampled during ZDLT1-02-2010
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Salilota australis
Red cod were caught in 71 of the 90 trawl stations conducted during ZDLT1-02-2010. CPUEs ranged 
between 0 – 6984.60 kg/hr (mean = 145.54 ± 778.71). Figure 28 illustrates the distribution of density 
(kg/km2) of red cod encountered during the survey. The greatest densities were encountered to the south 
west of New Island. The total fishable biomass calculated for the survey area was between 11,111 – 
11,186 mt.

Figure 28: The distribution of density of Salilota australis during ZDLT1-02-2010

A total of 3308 individual red cod were sampled for length frequency analysis. Individuals sampled 
ranged between 13 – 85 cm LT (mean = 36.51 ± 13.36) Figure 29.

Figure 29: Length frequency distribution of Salilota australis sampled during ZDLT1-02-2010
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As expected for this time of the year most animals sampled were in maturity stages I, II and III with 
fewer animals in the post spawning stages (Figure 30).

Figure 30: Maturity distribution of Salilota australis sampled during ZDLT1-02-2010




