
42 SPC Fisheries Newsletter #123 – October/December 2007

SETTING LONGLINES DEEP
TO AVOID BYCATCH
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INITIAL TRIALS USING THE DEEP
SET TECHNIQUE

In 2006, a deep-setting longline
experiment was conducted in
Hawaii in coordination with the
Secretariat of the Pacific
Community (SPC), the Pacific
Islands Fisheries Science Center
(PIFSC), and the University of
Hawaii Joint Institute for Marine
and Atmospheric Research
(JIMAR). Current commercial
tuna longline setting techniques
were altered to test a method
developed by SPC to eliminate
all shallow set hooks (less than
100 m depth) from tuna longline
sets. By eliminating all shallow
set hooks, researchers hoped to
maximise target catch of deeper
dwelling species such as bigeye
tuna, reduce the bycatch of tur-
tles and other protected species,
and reduce the incidental catch
of many species of marketable,
but less desired fish (e.g. billfish
and sharks). The technique was
first tested in Mooloolaba,
Australia on a commercial tuna
longliner (Beverly and Robinson
2004). The technique worked
well and the results were prom-
ising. Sets on one fishing trip in
2004, using the deep-setting
technique, caught more bigeye
tuna than sets using the boat’s
normal configuration.

However, because of the small
amount of data (only 6000
hooks were fished in all) the
results of these trials were con-
sidered to be anecdotal only.
One of the recommendations
from the project in Australia
was that more testing was need-
ed to get a more robust data set
and to ascertain whether or not
the technique could reduce the

catch of bycatch species. Just
after the first trials in Australia,
the deep-setting technique won
the First WWF Smart Gear
Competition as the best bycatch
reduction method (Bazilchuk
2005); and SPC produced a
brochure in 2005 for fishermen,
giving details on how to set a
longline deep using the deep-

setting method (SPC 2005).
Figure 1 depicts one basket of
deep-set gear (from Beverly and
Robinson 2004) while Figure 2
depicts deep-set gear being set
from a longline boat.

In 2006, a vessel was contracted
from the Hawaii-based tuna
longline fleet to perform 90
longline sets (45 sets using the
deep-setting technique and 45
control sets using standard
methods). In the experiment,
fishermen were allowed to keep
and sell their catch and choose
their fishing areas, and setting
and hauling times. A deep set
was achieved by attaching
paired 3 kg lead weights direct-
ly below paired floats on long
portions of the mainline, there-

1 Secretariat of the Pacific Community.
2 NOAA: Pacific Islands Fisheries Science Center.
3 University of Hawaii: Joint Institute for Marine and Atmospheric Research

Figure 1 (top). One basket of deep-set gear.

Figure 2 (bottom). Deep-set gear being set
from a longline boat (note position of lead weight).
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by sinking the entire fishing
portion of the line below the tar-
get depth of the shallowest
hook (100 m). Except for addi-
tional lead weights, floats and
floatlines, which the project pro-
vided, only very slight modifi-
cation was required of the exist-
ing longline fishing gear and
methods. The vessel alternated
between the deep-setting tech-
nique on one day’s set and their
standard technique (control) on
the next day’s set. A control set
deployed 2000 hooks in 27-hook
baskets and a deep-set deployed
2000 hooks in 30-hook baskets. A
researcher accompanied the ves-
sel on all trips. The researcher
documented catch by gear type
and attached temperature depth
recorders (TDRs) during every
set to determine fishing depth of
the gear.

RESULTS OF DEEP-SET TECHNIQUE
TRIALS IN HAWAII

The deep-set technique was eas-
ily integrated into daily fishing
activities with only minor
adjustments in methodology.
The main drawback for the crew
was the increase in time to both
deploy and retrieve the gear. The
deep-set technique added about
30 minutes to deployment oper-
ations and approximately 2
hours to hauling operations.
Catch totals on the deep-set
gear were greater for both big-
eye tuna (Thunnus obesus) and
moonfish (Lampris guttatus);
whereas catch of less valuable
incidental fish (e.g. striped mar-

Figure 3 (top). Percentages of
catch (% total number of fish

caught) from 45 deep sets and
45 control sets in the Hawaii

tuna longline fishery.

Figure 4 (middle). Average
hook depths for control

baskets and deep-set baskets.

Figure 5 (bottom). Percent
revenue for bigeye tuna and

other species for both gear
types and for total gear.

lin, Tetrapturus audax) and wahoo,
Acanthocybium solandri) was
lower. Figure 3 shows percent-
ages of catch of 14 species on
both gear types (Beverly et al.

unpublished). TDRs placed on
the gear verified that the deep-
set method achieved the goal of
ensuring that all hooks sank to
below 100 m. The first and last
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hooks of each deep-set basket of
gear consistently fished at just
below 100 m (average 1st hook
depth for all sets was 105 m),
but control set gear consistently
fished from about 40 m of
depth. The average middle
hook depths (assumed to be
maximum depths of gear) of
each basket were 251 m for
deep-set gear and 211 m for con-
trol set gear; thus, the deep-set
method does not dramatically
change the general vertical sag
profile of a basket of gear, but
simply shifts the whole profile
down about 60 m at the first
hook and 40 m at the middle
hook (Fig. 4). The deep-set
method effectively placed all of
a set’s hooks at depths where
bigeye tuna were more likely to
be encountered. The results
have shown that the deep-set
technique does work and would
be practical to incorporate into
existing fishing practices in
Hawaii’s tuna longline fleet
without jeopardising catch rates

of bigeye tuna. In fact, the rev-
enue from the deep sets was
about 6% higher than the rev-
enue from the control sets,
based mostly on the increased
catch rate for the higher valued
bigeye tuna (Fig. 5).
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