
Fishingfor tuna underJouling logs i s  apop~ilur- ìi-hcl. When ìhere is a Zack of 
natural floating logs, fishermen seed art$cial logs. 

he association of fish with 
living and non-living things 
drifting or swimming in the 

sea is a well known phenomena. 
Tunas especially the three main 

tropical tuna species (yellowfin, 
. skipjack and bigeye) are directly 

associated' to th i s  behaviour 
pattern. For these species, fork 
length between 35-40 cm (juveniles 
of all species) and 150-180 cm 
(yellowfin and bigeye adults) are of 
concern. As tunas smaller than 30 
cm are rarely caught, it  is not 
known if the associations do exist 
for fishes of this size. 

The association of tuna with 
dolphin is best known and well 
documented. I t  is  apparently 
restricted mainly to the Eastern 
Pacific ocean and  concerns 
especially the large yellowfin tuna. 

Tunas gather  often around 
whales and whale-sharks. This 
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association occurrs worldwide, 
more or less according to regions. 

Another worldwide association is 
between t u n a  and  drifting or 
floating objects. Most of the drifting 
objects are logs of natural origin. 
Therefore a log school is often used 
a s  a general indicator for tuna 
schools. However, these objects vary 
from natural to man-made objects 
such as plastic refusal, wooden 
planks, fishing nets, and even 
buoyant carcasses of whales and 
other large dead animals. Schools 
not associated to logs or large 
animals a re  often called free- 
swimming schools or in short, free 
schools. Following the same idea, 
denominations such a s  whale 
schools, dolphin schools are also 
commonly used. 

Even vessels, when drifting at .  
sea can gather tuna, very similar to 
the gathering of tunas under logs. 

Long ago, fishermen have used 
the fish behaviour pattern to their 
benefit and since industrial pole- 
and-line and purse seine fisheries 
started, fishing near log schools 
have been performed on different 
scales according to fisheries and 
oceans. 

More recently, for different 
reasons purse seiners worldwide 
tend to increase their catch around 
log schools. And the advantage of 
log school fishing is that fishermen 
can seed artificial logs at sea which 
act like natural logs. This fishing 
technique is presented below. 

Fishing technique 
There is no appreciable 

difference in the fishing operation 
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of purse seiners catching tuna 
schools associated with floating 
objects and those free swimming 
schools or schools associated with 
whale-sharks, whales, etc ... 
boat approaches it to find out if 
t u n a s  a re  present and  if s o ,  
evaluate the characteristics of the 
school (tuna sizes, species com- 
position and school size) by sight, 
echo-sounder or sonar. The evalua- 
tion can also be made from a small 
boat launched by the purse seiner. 

If it is decided that a set should 
be made, the purse seiner is moved 
to a certain distance from the object 
in order to have it in the center of 
the circle that can be surrounded 
by the net. From that moment, the 
traditional fishing operation takes 
place. The auxiliary skiff is 
launched, which carries one end of 
the net, and the purse seiner at full 
speed circles the object until it 
reaches the skiff. The end of the net 
with the skiff is joined with the other 
net-end on board the purse seiner. 
The bottom line is drawn for closing 
the net to be hauled on board until 
the catch is concentrated in a pocket 
in order to scoop it. Before that, the 
small boat ties the object to her side 
and pulls it out of the net. According 
to the fishing results, the captain 
will take one of t he  following 
decisions: 
- leave the object and resume 

searchkg for new schools; 
- haul the object on board with the 

idea of locating it in another 
appropriate area where tuna can 
be expected to gather under the 
object; 

- attach a radio beacon to the 
object with the idea of returning 
to it at some other time and 
resume searching; 
remain next to the object so that 
i t  cannot be used by other 
vessels, and proceed to fish again 
at the right moment generally at  
dawn. 

Once the object is located, t he ,  

- 

Objects can also be hauled on 
board when currents drive them 
near  coasts and  especially in 
shallow waters as purse seiners 
have nets with a depth up to 200 ni 

Fish Aggregating .Deuice (FM1 on board a purse seiner: 

and therefore cannot fish in these 
waters. 

Log school characteristics 
Tuna schools associated with 

logs and purse seine fishing on log 
schools worldwide have similar 
characteristics. 

Intensive studies conducted in 
the Eastern Pacific have clearly 
demonstrated that neither the size 
(for logs greater than 1 m.), nor the 
color, the shape, the nature or the 
time of the object a t  the sea has an 
influence on its attractiveness to 
tunas.  Everywhere, log school 
tunas are  mostly skipjack Ion 
average two thirds) followed by 
yellowfin and bigeye. Almost 
everywhere, bigeye is generally 
more abundant in log schools than 
in free schools. 

Yellowfin and  bigeye t u n a  
juveniles are more dominant. On 
the average, log school catch per set 
is larger chan catch per set from free 
schools. However, log school tunas 
generally fetch lower price than that 
of free schools. Furthermore, the 
by-catch larger on log schools. This 
by-catch mostly consist of coastal 
fish which drift with the log from 
coastal waters, minor tunas such 
as frigate tuna and kawakawa, 
wahoo, rainbow runner, dorado, 
sharks  and rays, trigger-fish, 

billfish, etc ... This by-catch involves 
extra work in cleaning the net and 
sorting the catch of unwanted 
species in the limited time available 
before the catch in the net begins 
to deteriorate in  high sea-  
temperatures. 

Apart from a large catch on the 
average at log schools, there are 
other advantages. For instance, 
hardly 10% of purse seine sets on 
log schools yield no catch while 50% 
of s e t s  on free schools are 
unsuccessful. As  tuna biomass 
under logs is higher at dawn, most 
sets are conducted early in the 
morning. Then, by mid-morping, 
the vessel can load its good catch, 
more or less saving its fishing day. 
The rest of the day can then be used 
to search for free schools and other 
possible catch or find new logs for 
fishing, the next morning. 

The same log can be fished 
around for several days in a row but 
of course catch per set tends to 
decrease but it is not rare that such 
logs would yield several hundred mt 
of tuna. 

This fishing technique h a s  
undergone several improvments as 
some purse seiners rely more and 
more on log schools for their catch. 

In the early eighties, fishermen 
started to attach buoys with radio 
beacon to logs. A log found during 
the day or fished early morning 
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In Fonteneau (1992) P.S. = Purse seine I 
which seems promising for future 
catches is then radio located by the 
vessel. In the early stages these 
radio beacons were designed to emit 
signals continuously which made 
them too easy to be found by foreign 
purse seiners. Consequently, they 
made sleepers that is, a radio signal 
from the tuna boat to emit signals 
for only a short time. This made it 
more difficult to be located by other 
purse seiners. However, in most 
fisheries, radio beacon and log 
stealing among vessels is common 
practice. In practice, some purse 
seiners work with more than twenty 
of these buoys. 

A s  natural logs are  limited, 
artificial logs are made and seeded 
in areas wherethe current is known 
which is heading more or less in the 
same direction for a lengthy period. 
Obviously for a given vessel to 
manage several logs at the same 
time, it is most advisable to have 
all logs drifting more or less in the 
same direction, at the same speed. 

Log school fishing 
around the world 

The development of purse seine 
fishing on log schools was different 
among fisheries and  oceans.  
Catches on log schools a re  
significant in all oceans but are 

particularly important in the  
western part of the three main 
oceans (Indian, Pacific and Atlantic) 
where they account for more orless 
50% of the total purse seine catch. 

Eastern Pacific 

In the Eastern Pacific ocean.'log 
school catches have fluctuated over 
the years. During the period 1980- 
90, catches reached a maximum of 
32% of the total catch in 1982 and 
a minimum of 8% in 1985 (based 
on data from the IATTC observer 
programme). These fluctuations are 
mostly related to prices paid by 
canneries and  to the supply 
situation of yellowfin. When 
canneries pay a much higher price 
for large yellowfin than for small 
yellowfin or skipjack, the fishermen 
have an incentive to fish on tuna 
schools associated with dolphins 
where large yellowfin tuna are  
predominant instead of fishing on 
log schools. , 

However, since the beginning of 
the eighties the fishery is under 
constant pressure by environ- 
mental groups in order to decrease 
dolphin mortality associated with 
sets on large yellowfin schools. 
Despite considerable progress by 
fishermen their target is for zero. 
nlortality level. As it becomes more 

and more difficult for purse seiners 
to set on dolphin schools to meet 
the low mortality target for 
dolphins, they started to leave the 
area since the beginning of the 
eighties while for those who 
remained, they tend to set more 
often on log schools. As a result, log 
school catches in this fishery are on 
the increase in recent years and this 
trend is expected to continue in the 
future. 

Western Pacific 

Western Pacific tuna fishery by 
far the largest, was dominated for 
many years by the Japanese pole- 
and-line fishery whose operations 
extented from the South of Japan 
to the waters of Indonesia and Fiji. 
Japanese purse seiners started t o  
operate in 'the early seventies but 
their number remained low until 
1980, when they replaced pole-and- 
line vessels with purse seiners. At 
the same time, US purse seiners 
started to move in from the Eastern 
Pacific a s  they were forced to 
leave because of the dolphin issue 
there. These vessels started to 
fish mainly in the north of Papua 
New Guinea and Solomon Islands 
where natural logs are abundant 
and thus. fishing there became 
common practice. The log school 
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catch largely dominated  the total  
catch. A striking d i f f e r e n c e  
between the Japanese and the U S  
f isher ies  w a s  that it was a l m o s t  
exclusively log school fishing by t h e  
J a p a n e s e  while the U S  v e s s e l s  
concentrated o n  log and free school 
fishing. I n  order to secure their 
a n n u a l  catch exclusively with log 
school fishing, the Japanese soon, 
started to develop artificial logs. 

t 

. 

In the second half of the eighties, 
though the total  log school catch 
continued to increase by weight, it 
decreased as a percentage of the 
total  catch.  Several  factors  were 
attributed: purse seiners of different 
flags o ther  than U S , a n d  J a p a n ,  
entered the fishery; the fishing zone 
w a s  extended eastwards to areas 
w h e r e  natural l o g s  w e r e  l e s s  
abundant ;  sets o n  free-swimming 

schools  became more  successfu l  
due to improvments in gear and 
setting techniques. 

Eastern Atlantic 

In the Eastern Atlantic ocean, 
purse seine fishing started in 1964. 
Yellowfin was the target species. 
Although fishing on logs probably 
took place in the late sixties this 
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Hauling the net. 

mode of fishing was ra ther  
incidental, and remained poorly 
reported in log books until 1987. 

In 1983 and 1984, low catch 
rates of yellowfin were responsible 
for the departure of a large part of 
the fleet for the Western Indian 
Ocean. Vessels that remained in the 
Eastern Atlantic tended to set more 
often on log schools. During the 
period 1988-1990, an  average of 
18% of the French and Spanish 
total catch was made on logs. In the 
nineties, this proportion increased 
for several reasons: 
- Many fishermen on board purse 

seiners fishing in Lhe Atlantic, 
have spent some time fishing in 
the Indian Ocean where log 
fishing *was very common. 
Therefore they are not reluctant 
to set on logs. 

- Artificial logs are easy to build 
and  at low cost,  they a re  
commonly used today to 
increase log school catches. 
Futhermore, in most fishing 
areas,  association between 
tunas  and  logs (natural  or 
artificial) is significant. In some 
areas, logs can even increase the 
tuna biomass which otherwise 
will remain dispersed. This 
si tuation is noticed in  the 
Eastern Atlantic ocean south of 
the equator where new and large 
catches of skipjack are niade by , 

using artificial logs while this 
species was not caught pre- 
viously in this area. 
The increase in the size of the 
boats and gears used is the most 
striking characteristic of the 
development of purse seine 
fishery, though the running cost 
of these large vessels is very high. 
Thus, it is inevitable for them to 
secure stable catches. Yellowfin 
stock fluctuates with seasons 
and from year to year. Most 
yellowfin stocks a re  fully 
exploited if not overexploited. 
Fishing on natural and artificial 
logs ensures regular catches and 
profits even if the price per mt is 
somewhat lower as catches 
mostly consist of skipjack and 
small yellowfin and bigeye. 
Small size tunas were not much 
appreciated by canneries in the 
past ,  bu t  a re  now regularly 
processed. 

Most of these reasons also apply 
to other purse seine fisheries and 
log school catches are expected to 
continue to increase .worldwide. 

Log school fishing 
and stock management 

'This technique has  several 
drawbacks, some of which have 
already been mentioned above. 

Systems* 
for yaur 
Flake Ice! - A wide range of 
machines which can make 
From 150 to 40000' kgs/day 
of quality ice which cools 
better for longer and will not 
spoil your products. 

* Ice making systems : ice-Packs, Ice 
ìenerators, Silos, Conveyors, Ice compactors. 
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In fisheries, indices of abun- 
dance is expressed as catch per unit 
effort which is commonly used to 
explain the exploitation status of a 
given stock. In purse seine fisheries, 
units of effort are usually the fishing 

1 day or the searching day. But what 
is the meaning of these units for a 
fleet that fishes most exclusively on 
logs. If logs (natural or artificial) are 
all set with radio beacons, there is 

.- no searching time and the fishing 
time is not related to the stock 
abundance. Logically, catch per set 
would seem to better represent the 
biomass. Scientists have found 
some difficulties to deal with this 
fishery especially when it comes to 
estimate indices of abundance for 

the exploited stocks. 
This fishing technique concerns 

mainly small size tuna sold at a 
cheaper price. To obtain the same 
turnover, a purse seiner fishing on 
log schools will need to achieve a 
bigger catch than it would have 
needed to fish on free schools. By- 
catch is known to be more extensive 
for log sets than for the other types 
of sets, but information on by-catch 
is sparse. In addi9on this larger by- 
catch will not improve the turnover. 

The predominantly small size 
catch has another consequence: 
same weights from log and free 
schools will be made up of a very 
different number of fish. If one takes 
an  average weight of 20 kg. for free 
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school fish (the average weight 
commonly observed for this type of 
fishing) a 1 mt. catch will on average 
number 50 fishes. While the same 
weight of a log school catch with a 
2.5 kg. average weight will number 
400 fishes: eight times 'more than 
for free school catch. This has direct 
and important implications in terms 
of stock management, while catches 
of small size fish do not pose a 
potential biological problem for 
skipjack, the situation is very 
different for yellowfin and bigeye 
tuna especially when stocks are 
heavily exploited. In this kind of 
fishery, an  increase of log school 
catch will induce a lower yield per 
recruit: the stock will then be not 
only heavily exploited but also badly 
exploited. This applied to yellowfln 
and bigeye stocks while, for the time 
being, there is no alarm of any sort 
for skipjack. 

This technique increases the 
efficiency of purse seiners but may 
be less efficient in terms of stock 
exploitation. Fishermen are well 
informed of this  situation and  
whatever the fishery or the ocean, 
everytime yellowfin, especially large 
fish are available the purse seiners 
go for them. One possible exception 
could be the Japanese  purse  
seiners, whose operations depend 
most heavily on log school catches 
in the Western Pacific and Indian 
Oceans. 

Today, purse seine fisheries 
around the world cannot knake it 
without log school fishing however 
closely the development of this type 
of fishing is monitored by scientists. 

Dr Jean-Pierre Hallier is attached to ORSTOM, 
Dakar, Senegal. 
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