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ABSTRACT 

This document presents a descriptive analysis of the activity of the Spanish surface longline fleet targeting 
swordfish (Xiphias gladius) carried out in 2001 in waters of the SW Indian Ocean (FAO51). Data on catch, effort 
and CPUE is summarized in a 5x5 degree/month format. A total of 10 longline spanish vessels fished in the Indian 
Ocean during the year 2001. The total nominal catch was 1,860.2 tons round weight. Only two of these vessels 
carried out activity in this ocean all year round while the rest of the vessels alternated between these waters and 
other oceans. For descriptive purposes, graphs and plots are presented showing annual catches, annual nominal 
effort, and nominal CPUEs by year and semester in a 5x5 degree square format. The information presented also 
updates previous papers. 
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INTRODUCTION 

The Spanish surface longline fishery targeting the swordfish 
(Xiphias gladius) in the Indian Ocean began fairly recently 
with a total of 5 vessels that started prospecting this resource 
in international waters of the SW Indian Ocean (FAO51) 
from September, 1993 until August, 1994. From 1995 until 
1997, there were one or two Spanish vessels fishing 
sporadically in different areas and during different time 
periods. During the period from 1998 until the year 2000, 
the number of vessels that carried out fishing activity in the 
Indian Ocean increased to between 8 and 11,  although most 
of them have alternated their activity between this ocean and 
others. Only two of these vessels have made continued 
fishing activity in the Indian Ocean over the course of these 
years. In addition, two vessels started a new fishery 
prospecting survey in international waters (FAO51) in 
October 1999 at around  60º E, which lasted until January 
2000. In 2001 roughly 10 Spanish vessels continued their 
activity in waters of the Indian Ocean, but most of these 
vessels alternated between this and other oceans to carry out 
their fishery.  
The basic data for the scientific monitoring of this fleet in 
this ocean since the beginning of the fishing activity have 
been collected by the RIM (Information and Sampling 
Network) of the Spanish Oceanography Institute (IEO). At 
the same time, the observer program on board commercial 
vessels was extended to cover the Indian for compiling more 
complete information  in situ on the activities of these 
periods-areas where fishing takes place and for getting 
biological information of the individuals swordfish caught. 
Most of the basic scientific information comes from fishery 
logbooks designed by the IEO specifically for scientific 
purposes. These logbooks, prepared for long distance 
surface longliners, are voluntarily filled in by the fleet.    
The data combined from the different fleets could be very 
useful in the interpretation of basic aspects of the biology 

and behavior of this species (Xiphias gladius). Several 
studies have highlighted the great spatial and temporal 
variability of this species causing enormous variations in the 
catch rates obtained average weight of the catch (size-sex 
composition), etc. In other hand, some indicators of the 
fishery  can be affected by changes in fishing zones through 
the time or because the effort was concentrated on areas 
having higher or lower population densities with 
geographical expansions of the fishery over time or changes 
in target species. Therefore, these descriptions are essential 
for the correct interpretation of the basic parameters used in 
resource assessment. In future studies, this information will 
have to be added to the standardized CPUE analyses when 
possible, taking in consideration the availability of not 
aggregated data.  

MATERIAL AND METHODS 

The basic data used in the scientific monitoring of the 
Spanish fleet in the Indian Ocean were taken from the 
fishery log books voluntarily filled in by the fleet. 
These log books provide basic data (catch, effort, 
position, etc.). In addition, the individual weights of 
each fish caught is reported. This information is 
combined with other data taken from other sources, 
such as, landings, transfers, etc., and biological data 
provided by the on-board scientific observers for 
scientific purposes. 
Taking advantage of the commercial fishery operations, we 
decided to also carry out opportunistic tagging on the 
swordfish and other by-catch species. This was done by both 
the skippers and the on-board scientific observers.   
In 2001 only one scientific prospecting survey was carried 
out on board a commercial vessel, following the same 
protocol as applied in previous observations, based on a 
census of the catches taken in and on computerizing this 
information into related data bases. General information 
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regarding the basic characteristics of the vessel, the trip, and 
the set is recorded along with biological data for the overall 
swordfish catch and each individual specimen, sometimes 
including species associated with this catch, as well. This 
information is analyzed specifically and is included in the 
preparation of the basic tasks 5ºx5º squares. 
The standard size (lower jaw-fork length LJFL) is measured  
on board recording to the lowest centimetre,  before 
processing the catch into dressed weight (emptying the body 
cavities and gills, removing the fins, tails and head) to be 
stowed. The dressed weight is obtained based on the size 
using the size(LJFL)-dressed weight (DW) relationship 
(TURNER 1987). A conversion factor is later applied to 
obtain the round weight (RW) (MEJUTO et al. 1988). The 
size distributions are calculated from the individual sizes 
after grouping into 5 cm size classes. The label of each size 
class represent the lower bound of each class.  
All the information was processed using the standardized 
methodology recommended for these types of long distant 
fleets (MIYAKE 1990), in the same final format as reported 
within the ICCAT and the IATTC. So, as in previous years, 
the basic data were processed in a final format of 
5ºx5º/month and sent to the IOTC with information on 
catches (number and round weight), catch-at-size by class 
(LJFL: 50-350 cm), nominal effort (thousands of hooks) and 
number of fish sampled. 

The overall annual nominal CPUE was calculated 
using the overall catch and effort data, as well as the 
mean nominal CPUE from each stratum of 5ºx5º area 
and month. 
Archview © software was used to prepare descriptive plots 
which include the nominal fishing effort, catch levels (in 
number and round weight) by 5ºx5º squares. In addition,  the 
nominal  CPUEs (in number and round weight) by 5ºx5º 
squares and semester (S1: January + February + March + 
April + May + June; S2: July + August + September + 
October + November + December) were also plotted. 

RESULTS AND DISCUSSION 

A total number of 10 Spanish vessels carried out fishing 
activity in the Indian Ocean (10º-30º S/30º-70ºE) during 
year 2001. Eight boats were fishing seasonally, alternating 
their fishing operations between the Indian and other oceans. 
The vessels ranged from 27 to 42 meters in length and their 
technical characteristics averaged 210 TRB and 693 HP. 
The gear used at the beginning of the fishing activity in 
waters of the Indian Ocean was the “traditional” historical 
Spanish longline style. However, during the year 2001 the 
boats have been changing to the “american” style longline, a 
slightly modified version of the “Florida style” longline 
(HOEY et al. 1988). The mean number of hooks used per 
set was 1151, which are more hooks than reported in the 
standard Florida Style gear and considerably fewer than the 
number of hooks used in the “traditional” Spanish longline 
style.  
Figure 1 gives a summary of the nominal fishing effort and 
catch rate per thousands of hooks obtained with the 
“traditional” Spanish longline gear, combining data for the 

1993-2000 period. An example of these data based on the 
geo-referenced information for the year 2001 is also 
provided. Figure 2 gives a summary of total nominal effort, 
total landings in number of specimens and kg of round 
weight for the year 2001. Figure 3 represents the nominal 
annual CPUE (in number and kg of round weight) and the 
nominal CPUE in weight per semester (S), obtained with the 
“american” style gear during the year 2001. The highest 
nominal catch rates can be observed in longitudes above  60º 
E during the second half of the year (S2).  
The catch rates per thousand hooks obtained for the 
“traditional” Spanish longline style was relatively low in 
almost all the 5ºx5º squares, despite the fishing effort carried 
out during the 1993-2000 period (figure 1) (GARCÍA-
CORTÉS & MEJUTO 2000). This low CPUEs contrast with 
the high catch rates reached during year 2001 as a result of 
the change in the type of longline used. (Figure 3) 
Table 1 and figure 4 summarize the information available on 
the Spanish fleet for the year 2001, included by month and 
annual totals. The swordfish catch harvested by the Spanish 
fleet in 2001 was 1,860.2 tons. The 9,877 specimens 
sampled (size or individual weight) accounted for 30.6% of 
the individuals caught by this fleet in 2001. The size 
distribution ranged 95-300 cm LJFL and the overall mean 
weight of the catch was 57.6 kg (RW). The nominal fishing 
effort amounted to 1.7 million hooks, with a sampling 
coverage related to the fishing effort of 86.7% and a 
nominal CPUE (overall) of 18 individuals and 1,050.5 kg of 
round weight per one thousand hooks set (table 1).  
The mean nominal CPUE in weight (including experimental 
fisheries) for the squares into the region FAO51 as a whole 
was 993.5 kg per thousand hooks (CI90%: 921.9-1,075.2). 
In general terms, this CPUE in number and weight shows 
levels that are somewhat higher than those found in the SW 
Atlantic and SE Pacific areas (MEJUTO et al. 2000; 
MEJUTO & GARCÍA-CORTÉS in press). The monthly 
values obtained of the nominal CPUE for the year 2001 
show a slight increase in the last two months of the year 
(figure 4). 
Figure 5 shows the annual landings (tons RW) made by the 
Spanish surface longline fleet, the mean weight  (kg RW) 
and the annual fluctuations observed in the overall nominal 
CPUE (kg RW) in the Indian Ocean during the 1993-2001 
period. The highest CPUE observed in year 2001 may be 
attributed to the fact that the fleet ceased to use the 
“traditional” style longline gear, replacing it with the new 
“american” style longline which offers greater catchability 
per hook (HOEY et al. 1988; WARD et al. 2000). A similar 
effect on the CPUE was also seen in other oceans when the 
CPUE is measured in relation to the number of hooks set. 
These differences, however, seem to disappear or diminish 
substantially when the CPUE is measured per number of 
sets done or per milles set (MEJUTO & GARCÍA-CORTÉS 
in press). 
Taken into consideration and following the 
recommendations of the Report of the 2nd Session of the 
WPB (ANONYMOUS, 2001), it seems to be recommended 
to explore the not aggregated information available and to 
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undertake the first steps of standardizing the CPUE owing to 
the great importance of this indicator in stock assessment, 
even though the activity of this fleet is recent and it is a 
relatively minor player in the fishery. 
The number of fishes tagged by scientific observers from 
1993 until 2002 amounted to 134 swordfishes, 9 billfishes 
and 182 sharks. The number of fishes tagged voluntarily by 
the fleet was 22 swordfishes, 2 billfishes and 30 sharks. Out 
of a total of 384 fishes tagged, only 5 sharks, which had 

been tagged by the scientific observers,  have been 
recaptured. The recovery rate for shark species as a whole 
was 2.3%. 
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Table 1. Monthly summary of the activity of the Spanish surface longline fleet (EU) for swordfish (Xiphias gladius)  in the Indian ocean 
(FAO51) during 2001, using the new ‘american’ longline style. 

MONTH 02 03 04 05 06 07 08 09 10 11 12 TOTAL
HOOKS*1000 23,200 15,210 237,516 81,272 225,299 90,247 123,996 189,514 155,197 208,722 420,607 1770,780
TRIPS 1 1 3 8 13 7 14 6 7 8 7 75
LAND # fish 546 358 3680 1315 3549 1545 1915 2631 2949 4916 8890 32294
LAND kg RW 21772 14274 221759 72853 207622 95870 105317 157435 166467 269267 527599 1860235
# SAMPLED 0 311 718 1226 1667 1437 1325 666 974 954 599 9877
Ave.Weight 39,9 39,9 60,3 55,4 58,5 62,1 55,0 59,8 56,4 54,8 59,3 57,6
CPUEn 24 24 15 16 16 17 15 14 19 24 21 18
CPUEw 938,4 938,5 933,7 896,4 921,5 1062,3 849,4 830,7 1072,6 1290,1 1254,4 1050,5
LJFL cm
T050
T055
T060
T065
T070
T075
T080
T085
T090
T095 63 41 72 44 45 37 20 10 86 67 485
T100 0 0 0 0 1 1 0 0 0 0 2
T105 0 0 0 5 7 1 16 30 17 7 0 83
T110 32 21 58 37 38 26 33 56 12 80 109 502
T115 23 15 51 27 40 12 54 70 12 77 84 465
T120 49 32 127 75 116 34 80 116 165 363 432 1589
T125 31 20 98 43 107 34 59 94 36 106 188 816
T130 50 33 198 86 209 86 122 153 270 454 627 2288
T135 32 21 143 74 159 51 111 137 26 94 202 1050
T140 55 36 350 133 350 147 132 126 282 550 1037 3198
T145 18 12 137 70 166 55 132 151 20 143 269 1173
T150 43 28 334 79 347 165 174 180 428 474 842 3094
T155 21 14 149 55 141 82 115 133 36 138 340 1224
T160 15 10 291 59 286 136 127 116 330 471 804 2645
T165 23 15 92 39 83 35 65 137 30 136 235 890
T170 20 13 250 72 254 113 82 142 313 393 653 2305
T175 8 5 76 41 91 33 58 120 26 75 166 699
T180 15 10 284 67 277 115 78 123 241 401 733 2344
T185 9 6 86 44 72 33 67 69 37 75 175 673
T190 5 3 213 56 206 92 72 119 152 269 547 1734
T195 5 3 94 32 71 44 51 96 34 47 162 639
T200 0 0 226 43 192 93 68 107 174 181 491 1575
T205 5 3 49 27 49 16 26 88 31 32 90 416
T210 12 8 121 32 100 56 41 102 110 82 226 890
T215 6 4 22 19 20 16 23 40 10 17 42 219
T220 3 2 72 23 59 31 30 49 44 63 156 532
T225 3 2 27 12 14 13 12 26 5 15 43 172
T230 0 0 29 14 24 14 23 3 37 40 82 266
T235 0 0 0 3 1 0 8 11 2 10 4 39
T240 0 0 20 0 12 8 4 6 27 18 39 134
T245 0 0 7 2 6 3 3 3 2 7 15 48
T250 0 0 2 1 2 1 1 0 15 14 17 53
T255 0 0 1 1 0 0 0 0 0 0 0 2
T260 0 0 2 3 1 4 0 4 3 6 23
T265 0 0 0 0 2 0 0 2
T270 0 0 1 0 2 10 0 13
T275 0 0 0 0 0 0 0
T280 0 0 0 0 0 2 2
T285 2 1 0 0 0 3
T290 0 1 3 4
T295 0 0
T300 1 1
T305
T310
T315
T320
T325
T330
T335
T340
T345
T350
TOTAL 548 358 3681 1315 3550 1546 1910 2630 2948 4923 8883 32292 
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Figure 1. Nominal effort (in thousand of hooks) and nominal CPUE  in weigth (kg RW) per 5ºx5º square, for swordfish caught by the 

Spanish longline fleet using the ‘traditional’ longline style, for the period 1993-2000 combined. 

 

   
Figure 2. Nominal effort (in thousand of  hooks) and landings in number  and  weight  (kg RW),  per 5ºx5º square, for the swordfish caught 

by the  Spanish longline fleet using new longline ‘american style’, during  the year  2001. 

 

1993-2000 1993-2000 
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Figure 3. Nominal CPUE in number of swordfish and in kg round weight, and nominal CPUE (kg RW) by semester (S) of the 

Spanish longline fleet, using new ‘american’ longline style, during the year 2001. (S1: January-June; S2: July-December) 

 

S1 S2 
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Figure 4. Landings of swordfish in tons (RW), nominal effort (in thousands of hooks), nominal CPUE (kg RW) and smooth size distribution 

of swordfish caught by the Spanish longline fleet using new ‘american’ longline style in the Indian Ocean, during the year 2001.  
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Figure 5. Annual landings in tons (RW), average weight (RW) and overall nominal CPUE in weight ( kg, RW) of swordfish caught by the 

Spanish longline fleet during the period 1993 to 2001 (1997: missing information). Note that the CPUE of 2001 represents a new ‘american’ 
longline style. 

 


