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Introduction 

At its 145111 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-Iongline pelagic fisheries 
(NLPF) tend to land juvenile bigeye tuna, especially from the and that 
this may be detrimentally depleting fish that would recruit to longline 
and nearshore small boat pelagic fleets. Although one et al. (2003) 
suggested that the rate of exchange of big eye between and Hawaii's 
inshore fisheries is relatively low and need not be of concern for either 
species, suspicions about effects on other ' 

tunas which aglsre,gatt;:,o'rl 

monchongiSP~~~:~~~~~~~: 
however, its ;t, 

to maiinta'in 
Cross Selun()U 

us 

analyze establishment of a TAC for seamount 
caught at the Cross Seamount. The intention would be 
of seamount monchong and bigeye tuna from the 

l<;voo".without over-depleting the localized stocks of both 

Non-Longline Pelagiii: Fishing in Hawaii 

The following description of non-Iongline 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. 
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Ika-Shihi Fishing 

lka-shibi is a nighttime small-boat tuna fishery that was developed in the nearshore 
waters of Hawaii Island during the second decade ofthe 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 'a, fish aggregating devices (FADs), or other 
features.lka is the Japanese word for squid and shiM is the Japanese word for tuna. 

The summer months have been particularly productive for the lk~::s.tubl· fishery in years 
past, though some years involve a winter bite as well. of chum lines 
by cooperative captains is common. Lunar phase is by many 
fishermen. Underwater 25-50 watt lamps and lamps 
running from a 12 volt power source attract to the vessels. 
Squid are preferred bait, but 'Cipelu (mackerel ---'-/C,,' 
and may initiate a night's fishing until squid 
this fishery often anchovy or sardine) is ir' lter!JlI1 
water column during the course of the opl~ratioill. 

Three or four long braided pollypror)Y]lme 

(ch1um; III 
attr,(c1;aJ~t:in the 

between 300 and 400 pound test, h~;t,lHi'j;21l/l hooks, and lead-
filled tubular weights, and cleated at ;t~~ii:'i~~:d~I around 10 to 

15 fathoms and sometimes deeper, del)eIi~jngf~~~)~~~W~~lM;~:~; thermocline, or 
other feature. A . often q. the fish to run with 
the bait before the 
breaking cord 

Once the hook is set, is hauled to the boat by hand on the 
main line. Bo~111;skil~.and detect the strength of the fish and allow 
them toJ,U11tfii.~2~~$~to the line or leader. Strikes often occur in 
c!ust\?rS!'\naking for P~~~i'l§ of activity on board. Fish are stunned with bat, 
and·tertmnated by bulletQ;J'J,y run through spinelbrain cavity. Large fish are 
bled, gille1(]Wd gutted andjsome head the fish. Consistent use of ice and icy 
brine has redii~ed bum proBlems characteristic of historic ika-shibi operations. Much 
effort is exerted'tQl;hill the'fish adequately in order to meet wholesaler requirements. 

'i:S:i ." 

PaIn Ahi Fishing'~j.l;: 

Palu ahi is a daytime small-boat tuna fishery developed in the Pacific Islands over the 
millennia. In Hawaiian, ''palu'' refers to chopped andlor 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 called ko 'a, where ahi (ahi ko 'a) or 
other species were known to congregate. Some informants assert that pelagic and other 
species 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 

3 



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 modem 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 falls off onto the 
bottom while the chum and leader spread out. While this gear 
fathoms at nearshore ko' a and as deep as 80 fathoms at 
can vary extensively, depending on the nature of the tar!!e1:ed 
of set may be determined by experimenting or by ide~!ij'Yip 
depth recorder. 

range of depth 
Appropriate depth 

·""'''.h large fish on a 

Make dog is similar in nature, and probably ~~IJI.th:at it 
allows the fisher to retain the weight. The teclhnii ifr'Jramm or III 
Japanese immigrants in Hawai'i, as the phrase sOlmetinles used, 
meaning "wrapped device." The involves use ovoid lead weight - one 

side of which is convex and ~~~!:~~~:~~~:i~2 leader, baited hook, and palu. The gear is wrapped in a cloth SIIIIJlll It is rigged such 
that the lead weight remains tethered to can retrieved. Leaders may 
range from 150 to 300 and 13/0 circle hooks are used in 
both techniques, and pressure on the mainline is 
essential during rp.tr·jp.'V 

Overall skill and MIt'll" pn~paril)[g·the stone or bag, are essential for 
,,·'hon 1 large fish on light leaders; this must 

fishermen may distribute palu around the 
they react with a short line and/or a pole and 

Cross Se:lm,oul~!~~sl~ery 

A distinct handline was developed in the early 1970's when enterprising 
fishermen took of aggregated populations of fish at Cross SeaIllount 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 seaIllount 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 
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2000 when almost 1.5 million lbs was landed each year but has since declined sharply to 
less than 400,000 lbs, and few handline operators now frequent these areas 

22N 

21N 

19N 

18N 

17N 

Figure 1. Location of Cross lSe:~moll, 
offshore non-Iongline pelagic t.ot ....... 

or about 160 nautical 
miles south of Honolulu, ~tt11,ecb,an(iJirle fishery at the 
feature have been lorlg(:t;alilli~;;\\'i;tat ~'C __ .ll boats in Hawai'i. While 
many have been in oC:(~asiOIJallly up to 60 feet in length, some 
have been as smalras~2fe(~t. ~''''lJLl\.;cll1y designed and built for this 

h~::~~t~f~~~i~~\~~~~!~;~~'Jmpartml~ntled fish boxes, and 
11 is part of the Navigator Seamount 

if~{~~¥~&IT][i~ of about 4,000 meters to about 330 
an'~;!'~.n,(ls to influence current flow in the area. Both 

~g~7elsat(~\here and have been the primary subjects of pursuit 
land small and medium size class tuna at relatively 

~':"JLi1llU 2000). 

The full range of are used at the seamount, including the drop stone 
and make dog palu during the day, and night-time methods similar to 
those used in the 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-terru 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. 
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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. 

Flagbuoy 

Figure 2. Deulo,vm 
monchong. SOl~rc:e:fl 

Flagbllcy #1 

50 branchliHes 

¢= 
Clm1'l1t airection 

Sub-smfacc flfJafs 

Cllmml directioll 

Figure 3. Deployment of short line gear on the Cross Seamount to target bigeye 
tuna. Source: Itano (2004) 
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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. 

Defmitions 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 liJ;te that exceeds 1 nm 
in length, is suspended horizontally in the water column either!ll'itBor~d, floating, or 
attached to a vessel, and from which branch or dropper lines .• ~\ltt hooks are attached; 
except that, within the protected species zone, longline gea,f·m~~.fl type of fishing gear 
consisting of a main line of any length that isJj~rizontliltYiin the water column 
either anchored, floating, or attached to a vessel, 'which bil'!fi~h •. or dropper lines 
with hooks are attached." '2i@.!~ 

\;j"/S" 

fishing is d:l'~d as The State's definition also uses the I mile th"",ll" 
"Fishing using a horizontal mainline, less than one 
from the ocean surface with floats, which leadeJiS 
The State also defmes vertical line tislVIl,g. 
suspended from the surface with float, 

. in length and suspended 
hooks are suspended. 

'erticalline mainline, 
hooks are attached 

and ending with a terminal weight." 

The one mile threshold 
shortlines) by small 
them to the TPnniTPr 

use of 'kaka-lines' (i.e. 
waters, without subjecting 

ekisting .v"'<>""~'~ . limited entry program. 

~ul)J.11itt(:d by fishermen as a requirement ofthe State 
(CML) program. Fishermen operating on the 

oiihook and line gear, including tuna handlining, ika-
.,. longlines, trolling, and shortline gear. Some of these 

gears are ",,!JV.L< 

category, . h"'h"" 
volume of the 

~mlr"j"H·.tJ:·im the State of Hawaii's CML database, along with another 
, mix of different gears and which coutributes a significant 

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 effort and catch composition 
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The total volume offish caught from the Cross Seamouut 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 Seamouut 
to the total commercial NLPF catch has ranged between 6-14 percent. 

16.00% 

14.00% 

.<: 12.00% .s 
OJ 

" LL 10.00% 
0-
..J z 8.00% .... 
0 - 6.00% " II> 

" ~ 4.00% II> 
0-

2.00% 

0.00% 

Figure 4. Percent 
total excludes 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Year 

Sea.mount (MIll NLPF catch 
ve.!!SeIIS). Source NOAA Fisheries 

)liiltcat.9h... 1999-2008 is given in Table 1. 
whi"h"forrns almost two thirds of the catch, with 

f~~5~~~~("::~~ landings. Over the ten year time series 
01 of the total catch; however the catch of seamouut 
increa.Sinlg in the Cross Seamouut catch (Figure 5) and over 
, almost four percent of the total catch 
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S ecies 
Swordfish 
Shortbill Spearfish 
Striped Marlin 
Billfish (Misc.) 
Mako 
Kaku 
Shark (Misc.) 
Others 

700,000 

600,000 

500,000 

g, 400,000 
.<: .... --J:l .. 300,000 0 

200,000 

100,000 

0 

Catch (1999-2008 
3,003 
2,917 
2,248 
2,146 
1,316 
1,032 

762 
1,379 

-.-.bigeye 

.-.-- yellowfin 
-&-total 

-II- monchong 

Percent of catch 
0.0673% 
0.0654% 
0.0504% 
0.0481% 
0.0295% 
0.0231% 
0.0171 % 
0.0003% 

40,000 

35,000 

30,000 

25,000 

20,000 

15,000 

10,000 

111-___ • 5,000 

0 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Year 

<;y'>~, '0F;i>,;'iL "'j;~;;~~T'>:~6;' 

Figure1S);Time series of)oJal cafcl!j;:bigeye, yellowfin and seamount monchong from 
":Z:;:\<",-, \i'e'i\, ::",y 

Cross Selhnount ':';:;,; i'-
,,""" '~,~frj 

Figure 5 sho~~'~'e;ten yeai"iime series of total catch and principal species from the Cross 
Seamount. The totaIcfltgll"trajectory declined from around 600,000 lbs in 2000 to about 

'\-"><:0'/ . 

200,000 in 2003, ovef.iWhich time yellowfin catches also declined. The increasing catch 
trend after 2003 has;\jeen strongly driven by the increasing volume of big eye 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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Figure 6. Number of fishermen reporting landings fiii'" , he cross seamount, 1999-
2008, Source NOAA Fisheries. \, •. , 

\5:\ --'> ~"!:;:;:,:; 
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About 38% of the total cfMil,trom the CrossSeamouritcomes from a mix of gears 
lumped uuder the 'h~R)::i(F,g£t~~~ry (Table 2),:The gearst:sed in the hybrid category 
comprise various he4~i!nes, pci\e;and line, shd111ines and verticaIlines. Tuua handline 
gear used in isolation'fttlmothe~gears was most,c6mmon between 1999 and 2004, 
although over the entirefiwy,§ecie§jJlli~R~.ll[.tl'Pe contributed to over 33% of the catch. 
However is sialyomm(jnlydeployed as part ofthe hybrid category of 

b~g~·to be deployed earlier tills decade and now accouuts 
cat'6~~:wthough the percentage is likely higher due to the 

cat,egory. Together, hybrid, handline and shortlines form 
Cross Seamouut over the entire time series (Table 2), 

~Iributedto 62% and 30% of the total catch between 2004 and 

for 
use 
about 
and hybrid 
2008. 
Table 2. Fishing 
Fisheries 

on the Cross Seamount (1999-2008). Source NOAA 

Gear Catch (lb) Percent oftotal catch 
Hybrid mix of gears 1,696,629 38.04% 
Tuna handline 1,490,474 33.42% 
Short line 758,115 17.00% 
lka-sillbi 233,109 5.23% 
Troll 44,437 1.00% 
PaIu-am 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 t a from 2004-2008 
and 1999-2008 from the Cross Seamount. 

Species Average 2004-2008 (lbs 
Monchong 18,642 
Bigeye 390,403, 

-<~'i\ 'll; 
A5~:zK:i:~ bi!" 

TAC from equilibrium surplus productiori<ffiMels,;'i; n;,~ 

Another approach is to examine the 
estimate a maximum sustainable . 
fraction thereof as the allowable catch. 

i;Z~~1~~)~~;~ 
<iti()us.hip betweeri.¢lltch and fishing effort and 

from these'1lata.and use the MSY or a 
";j~C> 

Estimation of the M\Il~S~Y~~~~~f~~;~~.~:tl by the two principal 
sources of fishing e .. and the reporting of how many 
shortline segments Ho'we1,er. the data from the Cross 
Seamount "c'ilt£l1[eport;s,w'ere tplsenerate nominal annual numbers of 

sets of the shortlines li:~~~~.'.i~~§;~~~d~~lsi\~~:~ or fleets. A simple equilibrium 
0.7,7., .. -,-I'H_- in Figure 7, although the data points 

l?,(l"diSIJla) reasons. The fitted curve produced a MSY of 
7Q'(m1:J's. of seamount monchong was also caught by 

gelll;{:at(:h data are combined with the shortline data, 
nui'nbl~r of hybrid sets to the shortline sets and adding the 

Z-.DUV<> (Figure 8), the estinJated MSY is 21 ,000 Ibs. 

Similar exercises with the bigeye tuna data using the handline catch and 
effort (Figure 9: 1 shortline catch and effort (Figure 10: 2003-2008) and 
hybrid catch and (Figure 11: 2002-2008). The MSY for all tuna handlining 
(includes tuna handline, ika-shibi and palu-alJi) (Figure 9) was 285,000 lb. 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 Ibs (Figure 11). 
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Figure 7. Catch versus fishing effort from 2UIJ3-21 
monchong from Cross Seamount· with an 
Points for years 2003-2005 can not 
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Figure 8. Catch versus fishing effort from 2003-2008 for shortIine and hybrid gear 
catches of monchong from Cross Seamount fitted with an equilibrium production 
model. 
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Figure 9. Catch versus fishing 
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R2 = 0.8169 
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bigeye tuna from Cross Seamount 
Data for 2003 not shown for COllfi(len 

1999-2008Sf~J;tllll handline catches of 
an eqnili6i-1ibll eroduction model. 
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Figure 10. Catch versus fishing effort from 2002-2008 for combined shortIine and 
hybrid catches of bigeye tuna from Cross Seamount fitted with an equilibrium 
eroduction model. Data for 2002 not shown for confidentiality reasons. 
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Figure 11. Catch versus fishing 
combined handline, hybrid gear and 
fitted with an equilibrium production 

l~~'~-l'lIlIli fo~jt;1l1tch,es of bigeye tuna by 

A summary of the 
Table 4. 

Cross Seamount 

ailiibriiuna,prmiuc:ticlUmodels is given in 

estimates from equilibrium production models 
hi .... ",. tuna on the Seamount 

Nominal 

TAC from dynamic production models 

Assistance was sought from the NMFS Pacific Islands Fisheries Science Center (PIFSC) 
to make some preliminary investigations ofthe data to see ifthey were amenable to more 
complex analyses than simple equilibrium production models. However, for most of the 

14 



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 taking no action include no increase iv.#'i~it4ministrative 
burden and monitoring requirements for the Cross seamoun~,~~~ery. Also, fishermen 
catches of big eye tuna and seamount monchong would n2~\J3el~t,~~. 

'C:;~\ ""tQ:011l&,. 

Cons: Unconstrained fishing on seamount mC)llcno! .rnlHvlead to iOc€iJiL':ed depletion of 
this stock on the Cross Seamount. Figures 6 and . that in the cllftent fishery 

"'---,\-,--, 
increasing fishing effort does not result in monchong df('gl1;f{owever, 
fishing on this stock for the better part of a in any d9~wards 
shift in the average size of seamount monchong bigeye tuna are 
part of a greater Pacific population, data recrnit to the Cross and 
have a residence time of about 30 et al 2002). This 
means that unconstrained fishing may . 
effect on the transfer and availability of . 
longline fisheries. The size of Ul!;"'l'" 
shows that the maj 
data. 

16 
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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 big eye tuna caught on the C;:;f~ss e'amount, 1999-2008, by 
,\.," 

'('~~~I~~.t:)h 
a combination of fishing gears .. 

Option 2. TAC based on average catch 
;Z:::>;'Y:f'~;"<,, 

Under option 2, the Council would establish a se<lIIib.lJl1t monchon~fud big eye 
tuna based on catch history from the Cross se<lm'JUlitf; 

Pros: Estimation of a TAC is relan'vel 
(5 year) or long term (10 year) catch 

either a short term 

Cons: The value of, ~;~~~~~1~1g~~e 
generate the meao c: nre:viclll years results in a higher 
TAC thao using a 'LI"!;'" pel'10l~, The longer term meao is nearly 25% 
lower thao the mo'r'e'lre,?'~I)t 5-,'ear a'verage aod 20% for bigeye tuna. 

administration, enforcement aod 

.~ ... ____ )ri'llml:s~lrplus production models 

am,ollIlt monchong and bigeye tmla would be set based on 

Pros: The a TAC is based on the response of the stock to changes in 
fishing effort, and absence of aoy life-history data for seamount monchong, may be 
the only way to a TAC other thao from mean catch. Similarly, although bigeye 
tmla 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 aod big eye tuna arguing against equilibriUlll 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 big eye tuna. 

Option 4. TAC based on dynamic surplus production models 

Under option 4, aT AC 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 
fishing effort, and in the absence of any life-history data for 
the only way to establish a TAC other than from mean 
generate MSY s shows a significant increasing catch TT"nl1.1'( 

bigeye tuna arguing against equilibrium conditions 
bigeye tuna on the Cross Seamount are part of a large:rl:J:an·'Pa.cific 
time on the Cross Seamount means that they m3lvtJe 
that there is likely to be an optimum level ot(iat~;R'ii 

to changes in 
IIDt,mcmciilonlg, may be 

the data used to 
monchong and 

""a" y. although 
residence 

tishingand 

Cons: The relatively short time period of the data setsiis:jn:suffiCient an 
equilibrium yield. Moreover, in the not decline appreciably 
with fishing effort. Further it may be catches by shortlines with 
hybrid gear sets as in the case of ... and handline 
sets in the case of big eye tuna. 

Council Action 

The Council may wish-t.!is.eIecf a TAC will be established for the 
Cross SeaQl.Q.unkeither . here or by some other process, 
or theyn;l:1yC.recijIDi#'~lld a at this time (no action), or they may 
recoQl.ti1~nd other opt">' be :l1l@I)Tzed for management ofthe NLPF at Cross 
seafu6'iiitt. 
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