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Intreduction

At its 145™ Meeting, the Western Pacific Regional Fishery Management Council directed
staff to develop an options paper for the October 2009 Council Meeting that provides
available data for the consideration of a total allowable catch (TAC) on the Cross
Seamount for both tuna and monchong.

The principal reasons for considering a TAC include concerns expressed at Council

meetings by fishermen and the general public that Hawaii’s non-longline pelagic fisheries
(NLPF} tend to land juvenile bigeye tuna, especially from the Cross Seamount and that
this may be detrimentally depleting fish that would recruit to the"Hawaii-based longline
and nearshore small boat pelagic fleets. Although one stud
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Non-Longline Pelagic Fishing in Hawaii

The following description of non-longline pelagic fishing in Hawaii has been freely
adapted from Glazier et al. (2009). Troll fishing and deep-sea offshore handline fishing
has long been a critically important aspect of life in the Hawaiian Islands. Indeed, use of
handlines to capture various tuna species is the most enduring form of fishing in the
Central and Western Pacific. It has, however, undergone a series of changes over the
course of its history.



Ika-Shibi Fishing

Tka-shibi is a nighttime small-boat tuna fishery that was developed in the nearshore
waters of Hawaii Island during the second decade of the twentieth century. Captain and
crew (typically one or two) deploy a parachute-type sea anchor to keep the vessel in a
relatively stable and slow drift, typically above or near favored drop-offs such as the 600
and 1,000 fathom curves, and around ko ‘g, fish aggregating devices (FADs), or other
features. 7ka is the Japanese word for squid and shibi is the Japanese word for tuna.

The summer months have been particularly productive for the ika-shibi fishery in years
past, though some years involve a winter bite as well. Production and-use of chum lines
by cooperative captains is common. Lunar phase is consid nportant by many
ﬁshermen Underwater 25-50 watt lamps and sometunes 2 bove-water lamps

this fishery often anchovy or sardine) is intermf
water column during the course of the operation. =

Palu Ahi Fishing |

Palu ahi is a daytime small-boat tuna fishery developed in the Pacific Islands over the
millennia. In Hawaiian, "palu" refers to chopped and/or mashed bait. Historically, the
material was wrapped around a smooth stone or sometimes placed in a bag and lowered
to depth over a specific target, usually reef formations catled ko'a, where ahi (ahi ko'a) or
other species were known to congregate. Some informants assert that pelagic and other
spectes would be "trained” to come to and feed at such features, and that at the
appropriate time a number would be captured by handlining methods. The type of palu
and the manner of its preparation were critical in the traditional context. In more recent



years, the daytime palu ahi has been conducted most typically on the leeward Kona Coast
of Hawai‘i Island, often around FADs or ko'a. Some modern captains use parachutes for
slower drift; others do not. The palu ahi method may also be called "bust bag" or “drop
stone™ in local vernacular.

In the case of the "drop stone" technique, a hook baited with “6pelu, whole or part, is
wrapped with leader and chopped “6pelu or other palu around a flat-sided beach cobble or
similar stone. When the bait is lowered in a cloth or canvas bag to the proper depth, the
mainline is jerked, thereby releasing a double-curl slipknot securing the bag. The contents
are spilled, ideally incurring a feeding reaction by the tuna. The stone falls off onto the
bottom while the chum and leader spread out. While this gear isfi hed in as little as 10
fathoms at nearshore ko'a and as deep as 80 fathoms at offs buoys, range of depth
can vary extensively, depending on the nature of the target ture Appropriate depth

depth recorder.
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A distinct handline fishery was developed in the early 1970's when enterprising
fishermen took advantage of aggregated populations of fish at Cross Seamount and
weather buoys in the far offshore zone (Figure 1). Pelagic resources at the Cross
Seamount were first pursued by a couple of operators in the mid- 1970s. Crowding in
historically used areas and perception of diminishing resources originally led to
exploration in the far offshore zone. Activity at the seamount slowly increased as word of
success gradually spread through a network of prospective participants. While only four
to six operators fished the area through the 1980s, as many as 14-20 captains and crew
were making the voyage when the fishery ultimately reached a peak level of participation
the early 1990s. The peak in production from this fishery occurred between 1995 and



2000 when aimost 1.5 million Ibs was landed each year but has since declined sharply to
less than 400,000 1bs, and few handline operators now frequent these areas
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The full range of handline methods are used at the seamount, including the drop stone
and make dog palu a 1i techniques during the day, and night-time methods similar to
those used in the ika“shibi fishery. Strategic timing and speed of drift in the localized
current pattern is typical. Locally caught squid or frozen scad are used for bait, and
frozen anchovy or other fish are typically used for palu. Most captains also troll while
steaming to the grounds. Hydraulic line haulers are sometimes used to haul fish aboard.
More recently, a few of the long-term operators in this fishery have pioneered the use of
‘short-lines’ or longline-type gear < 1 nm in length, which is not regulated as a longline
under current federal regulations.



Operators have used shortline gear as configured in Figure 2 to target bigeye tuna but
have also adapted this gear to target seamount monchong (Figure 3). This innovation has
also contributed to concerns about the offshore handline/mixed gear fishery because
bigeye tuna continue to be subjected to overfishing across the Pacific, and seamount
monchong are likely to be a more limited resource, with stronger site fidelity than the
more cosmopolitan tunas.

Flag buey #1 Havd floar Flag buoy €2

tuna. Source: Itano (2004)



Informal discussions with fishermen operating on the Cross Seamount indicate that over
time the configurations of the shortline to catch seamount monchong and bigeye tuna
have evolved beyond those shown in Figures 2 and 3.

Definitions of shortline gear

The Code of Federal Regulation defines longline gear as follows but does not explicitly
define shortline gear.

“Longline gear means a type of fishing gear consisting of a main line that exceeds 1 nm
in length, is suspended horizontally in the water column either aiichored, floating, or
attached to a vessel, and from which branch or dropper lin hooks are attached;
except that within the protected species zone, longline ge: ns. a type of fishing gear

milé in length and suspended
balted hooks are suspended.

The State also defines vertical hne fishi 1
suspended from the surface with float, |
and ending with a terminal weight.”
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category, ‘hybri
volume of the Cross'Sg mount catch.
For this options paper, the fishery data from the Cross Seamount from 1999-2008, were
analyzed to establish catch limits for bigeye tuna and seamount monchong. The catch
data were disaggregated to daily catches by individual fishermen, fishing gears employed
and species landed. Catch and effort were summarized annually for shortline gear, the
hybrid combination, and handline gear.

Results

Catch, fishing qffbrt and catch composition



The total volume of fish caught from the Cross Seamount between 1999 and 2008 was
4,460,000 Ibs, which represents about 9.3% of the total combined NLPF catch from the
Main Hawaiian Islands (MHI) over this ten year period (Figure 4). In the latter half of the
time series, i.e. from 2004 to 2008 (Figure 4) the contribution from the Cross Seamount
to the total commercial NLPF catch has ranged between 6-14 percent.
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Table 1. Species € ition of Cross Seamount between 1999-2009
Species Catch (1999-2008) | Percent of catch
Bigeye Tuna 2,940,483 65.9258%
Yellowfin Tuna 1,201,121 26.9292%
Monchong 123,367 2.7659%
Mahimahi 79,086 1.7731%
Aku 25,794 0.5783%
Blue Marlin 21,546 0.4831%
Walu 19,857 0.4452%
Ono 15,432 0.3460%
Tuna (Misc.) 14,089 0.3159%
Thresher Shark 3,788 0.0849%




Species Catch (1999-2008) | Percent of catch
Swordfish 3,003 0.0673%
Shortbill Spearfish 2,917 0.0654%
Striped Marlin 2,248 0.0504%
Billfish (Misc.) 2,146 0.0481%
Mako 1,316 0.0295%
Kaku 1,032 0.0231%
Shark (Misc.) 762 0.0171%
Others 1,379 0.0003%
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geye, yellowfin and seamount monchong from

time series of total catch and principal species from the Cross

: ‘trajectory declined from around 600,000 Ibs in 2000 to about
200,000 in 2003, over which time yellowfin catches also declined. The increasing catch '
trend after 2003 hasbeen strongly driven by the increasing volume of bigeye tuna from
the Cross Seamount and to a lesser extent from the increased volume of monchong.

The fishery dynamics of the Cross Seamount have varied over the ten year time period.
The number of fishermen reporting landings from the Cross has ranged from seven to
fifteen, with a mean of nine. Overall, fisherman participation has shown a declining trend

(Figure 6).
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Table 2. Fishing gea

Fisheries ”
Gear Catch (Ib)  Percent of total catch
Hybrid mix of gears 1,696,629 38.04%
Tuna handline 1,490,474 33.42%
Short line 758,115 17.00%
Ika-shibi 233,109 5.23%
Troll 44,437 1.00%
Palu-ahi 31,003 0.70%
Miscellaneous 206,522 4.62%
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Estimating allowable catches

TAC from average catch

One approach to estimation of allowable catch for the Cross Seamount can be based on
average catches over the ten year time series (1999-2008) or only the most recent years
(2004-2008) (Table 3).

Table 3. Average catches of seamount monchong and bigeye tuna from 2004-2008
and 1999-2008 from the Cross Seamount.

Species | Average 2004-2008 (1bs)
Monchong 18,642
Bigeye 390,40

1 number of hybrid sets to the shortline sets and adding the
-2008 (Figure 8), the estimated MSY is 21,000 1bs.

Similar exercises ucted with the bigeye tuna data using the handline catch and
effort (Figure 9: 19 08), shortline catch and effort (Figure 10: 2003-2008) and
hybrid catch and effort (Figure 11: 2002-2008). The MSY for all tuna handlining
(includes tuna handline, ika-shibi and palu-ahi} (Figure 9) was 285,000 1b. Catch and
effort for shortline and hybrid gear catches combined (Figure 10) for bigeye tuna from
the Cross Seamount generated an MSY of 500,000 Ibs, while the combined handline,
hybrid gear and shortlines combined MSY of about 487,000 1bs (Figure 11).
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Figure 8. Catch versus fishing effort from 2003-2008 for shortline and hybrid gear
catches of monchong from Cross Seamount fitted with an equilibrium production
model.
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Figure 10. Catch versus fishing effort from 2002-2008 for combined shortline and
hybrid catches of bigeye tuna from Cross Seamount fitted with an equilibrium
production model. Data for 2002 not shown for confidentiality reasons.
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TAC from dynamic production models

Assistance was sought from the NMFS Pacific Islands Fisheries Science Center (PIFSC)
to make some preliminary investigations of the data to see if they were amenable to more
complex analyses than simple equilibrium production models. However, for most of the
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data sets catch rates do not decline in proportion to effort and hence confound attempts at
dynamic production models.

Options for Total Allowable Catches
Option 1. NO ACTION

Under the no-action option, a total allowable catch not would be set for catches of
seamount monchong and bigeye tuna on the Cross Seamount.

Pros: The advantages of takmg no action include no increase 1

Cons: Unconstrained fishing on seamount monch
this stoak on the Cross Seamount. Figures 6 and

5.49), Although blgeye tuna are
t they recruit to the Cross and
have a residence time of about 30 day
means that unconstrained fishing may d

shows that the maj ori tch is juventiles and there 1s no overall size trend in the
data.
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Figure 12. Average size of monchong caught on the Cross Seamount, 2004-2008, by
a combination of fishing gears. Years prior to 2004 can not be shown for
confidentiality purposes.
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Figure 13. Average size of bigeye tuna caught on the
a combination of fishing gears.

Option 2. TAC based on average catch

Cons: The value of setting a TAC is influénce

generate the mean cat e previous five years (2004-2008) results in a higher

10d; The longer term mean is nearly 25%
¢hong, and 20% for bigeye tuna.

Implementation of a TA
monitoring burde

a TAC is based on the response of the stock to changes in
fishing effort, and in the absence of any life-history data for seamount monchong, may be
the only way to establish a TAC other than from mean catch. Similarly, although bigeye
tuna on the Cross Seamount are part of a larger pan-Pacific stock, their residence time on
the Cross Seamount means that they may be depleted by sustained fishing and that there
is likely to be an optimum level of catch.

Cons: The data used to generate MSY's show a significant increasing catch trend for
seamount monchong and bigeye tuna arguing against equilibrium conditions for this
fishery. Moreover, although the fits to the data appear to be statistically significant, in
most instances the CPUEs do not decline appreciable with effort. Further, its is
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questionable whether it is appropriate to combine catches by shortlines with hybrid gear
sets as in the case of monchong or combine hybrid, shortline and handline sets in the case
of bigeye tuna.

Option 4. TAC based on dynamic surplus production models

Under option 4, a TAC for seamount monchong and bigeye tuna would be set based on
dynamic surplus production models.

Pros: The establishment of a TAC is based on the response of the stock to changes in
fishing effort, and in the absence of any life-history data for seamount monchong, may be
the only way to establish a TAC other than from mean catch: ever, the data used to
generate MSY's shows a significant increasing catch trendfo 1ount monchong and
blgeye tuna arguing against equilibrium conditions for this fishes V: "unﬂa:rly, although

that there is likely to be an optimum level of ca

ufficient to establish an

"do not decline appreciably
ropriate to combine catches by shortlines with
1, shortline and handline

Cons: The relatively short time period of the data st
equilibrium yield. Moreover, in most.i
with fishing effort. Further it may be
hybrid gear sets as in the case of moncl
sets in the case of bigeye tuna.

Council Action

d by which a TAC will be established for the
‘described here or by some other process,
at this time (no action), or they may

d for management of the NLPF at Cross

The Council may wishto
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