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SPINY IDB.STER FISHERIES OF '!HE WFSl'ERN I?J!CIFIC 

Section 1.0 ~ 'IO s:ima: rx:x::::aMENl' 

The Fishery Managenent Plan for the Spiny u::>tster Fisheries of the 

Western Pacific Region (FMP) , is the Council• s c::a,servation and management 

regime for spiny lobster stocks in the o.s. Fishery conservation Zone (E'CZ) 

around Jl.merican Samoa, Guam, and Hawaii. 'lhe EMF prop:)Ses o:::inservation and 

management measures for the fishery around the Northwestern Hawaiian Islands 

NAY 18 19m 

~I) and establishes only permit and rep::,rting requirements for ccmnercial 

fishing in the E'CZ portions around the main Hawaiian Islands, Guam and Jl.merican 

Samoa. '!he Natialal Marine Fisheries service and the U.S. Coast Guard, in 

cooperation with state, territorial and federal agencies, are respc:nsible for 

implementing the FMP after approval by the Secretary of COmnerce. 

The Source Oocunent c:ontains detailed technical discussioo, tables, 

figures and ai;:pendixes n:,t found in the EMF. '!he mP concentrates on material 

specifically required by the FCMA, NEPA, and Executive Order 12291. 'Ihe Spiny 

u::>bster FMI? has been prep:1red to reduce duplication by including all statutory 

and administrative requirements within one docunent. 'Ihe bulk of the docunent 

is reduced to facilitate public review and understanding by limiting technical 

infocnatioo and analysis to the Source Docunent. The Source Document also con

tains related materials su::h as the~ Biological Opinion for the Draft FMI?, 

draft "Detei:minations of Consistency' with State and Territorial Coastal Zone 

Managenent Plans, and a sunnary of a:mnents, and responses t o cannents on the 

draft EMP. 



- 2 -

'rtle Source Docunent reproduces the full text of Section 7.0 

{Description of the Fishery) fran the Final FMP with additional discussion con

sidered useful in providing background informatioo on the fishery. The addi

tional material is indicated by the sub-heading ".Additional Discussion". '!he 

Source Docunent has been sent to all organizations and individuals who c:x:mnented 

on the Draft FMP. 

'rtle resp:msible agencies for planning and for implementing spiny 

lobster fisheries management rreasures are the Western Pacific Fishery Management 

Council and U.S. Department of carmerce, National Cceanic and Atmospheric 

Administration, National Marine Fisheries Service (NMFS) • For further 

information, contact: 

Western Pacific Fishery Management council 
1164 Bishop Street, suite 1608 
Honolulu, Hawaii 96813 
Telei;:hone: (808) 523-1368 

Western Pacific Program Office 
National Marine Fisheries Service 
P. 0. Box 3830 
Honolulu, Hawaii 96812 
Telepoone: (808) 946-2181 
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Section 7.0 DES:RIPI'ION OF '!HE FISHERY (with Additional Discussion) 

7.1 Description of the Stocks 

7.1.l Species Identity 

'!he target species taken in the spiny lobster fishery are: 

Spiny J:Qbsters: 

Panulirus marginatus -
{local name - ula) 

Panulirus p:nicillatus -

Panulirus !2· -

NWHI, main Hawaiian Islands 

NWHI, main Hawaiian Islands, Guam 

American Samoa, Guan and Hawaii 

'!he incidental species taken by lobster trapping are slipper 

lobsters and Kona crab. 

Slipper J:Qbsters 

~llaridae !2· -
(l ocal name - ula ey:ai;a ) 

NWHI; possibly other areas 

Kona Crab 

Ranina ranina - °tll"1Hl and other areas 

7.1.2 Morp10logy 

Spiny lobsters are non-clawed, decai;xxl crustaceans with two 

horns and antennae projected forward of the eyes. 'Ihe walking legs are 
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slender and al:xJut equal in size. Spiny lobsters have a large, spiny 

carapace covering the anterior part of the l:cdy, and a powerful al:danen 

or tail which terminates in a fl.exible fan (see Figures 4.1 and 4.2). 

7.1.3 Incidental Species 

Slipper l.ol:sters (family Scyllaridae) are caught in asso

ciation with spiny lobsters. '!heir appearance is markedly different, 

but their similarity as a food item suggests that cannercial. use may 

expand in the future. Despite the absence of biological information on 

this species, slipper lobsters are included in the managenent unit so 

that reports of incidental catches in the lobster fishery will be 

assured. 8'wever, no restrictions ai catch of slipper lobsters are 

propcsed. 

Kena crab (family Raninidae) are also caught in association 

with spiny lobsters. 'llley are included in the management unit as inci

dental species to i;rovide catch infocnation which may be used for 

future management cx:,nsiderations. 

7.1.4 Distribution 

Spiny lobster species ocx:ur throughout the Pacific islands. 

P. marginatus is endemic to Johnston Island and the NWHI, and is the 

dc:minant species in the NWHI fishery to date. In the~, this spe

cies generally oo:urs in waters between 5-100 fathals (fm) in depth in 

the NWHI. Around Oahu, P. i;:enicillatus are found in greater relative 

abundance in waters deeper than 5 meters. Spiny lobsters of both spe

cies have been found within the lagooos of atolls in the NWHI as well 
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as CX1 the seaward side of the reefs. Distribution by species around 

Guam and American Samoa is unknown, but various species occur in l:oth 

areas. 

Spiny lobsters are nocturnal predators which occupy dens or 

crevices during the day. 'Ihe range and availability of spiny lobsters 

vary greatly throughout the NWHI. variation also oo::urs within the 

main islands of Hawaii. ~ble 7 .1 shows density figures obtained £ran 

research cruises prior to ccmnercial exploitation in the ?Hn. 

Size variation occurs throughout the NWHI chain, with the 

smallest lobsters occurring at Necker Island (Table 7.2). Comparative 

biological data are also available on lobsters fran oahu, Midway and 

Kure Islands (MOrrisr Ma;innis; Mac:OOnald & Thatpson). 

Additional Discussion 

In sane lobster species, there is generally a biological 

npecking ordern, whereby the larger and stronger lobsters occupy the 

best habitat. '!bus, snal.l.er lobsters would appear to be rrore i;rme to 

predation. 

Observations on the distribution of l obst ers in the N>mI are 

av~able fran N-1FS research cruises and £ran cxmnercial vessels. 

Numerous observations have been made for Necker Island, Maro Reef, 

Midway Islands, Pearl and Hemes Reef, and Laysan Island. 'llle range 

and availability of spiny lobsters vary greatly throughout the NWHI, 

with sp3tial, tenporal and size variation. 
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!=;ince Necker Island is the most heavily fished area in the 

NWHI, it provides the greatest anctmt of infoonation on which to base 

density and sustainable yield estimates. Unfortunately, there is a 

clear indication in the size data that the lobsters fran Necker Island 

are ai the average i::maJler than lobsters fran elsewhere in the NWHI. 

'Ibis was evident even in the early stages of sampling and exploitation, 

and thus cbes ~ simply represent a reductioo in the average size 

usually associated with intensive fishing effort. Because the Necker 

Island p::,pulation is of Sllall.er average size it is difficult to make 

size limit management decisions affecting the entire mm on the basis 

of the Necker Island fishery. 
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TABIE 7.1 THE :EOSI'rION OF 'lBE ISI:ANDS, BANKS, AID REEFS, 'lOTAL NtNBER OF 
IDBSI'ERS CWraT, N[M8ER OF '!RAP-NIGHTS OF EFFORT EXPENDED, AID 
CATCB/'IRAP-NIGHT OF ALL LOBSTERS m:IDDm:; LEGALS ( 8. 25 CM OR 
M'.JRE IN CARAPJICE LENG'lH), SUBIEALS, Am mmcrED FEMALE'S IN 'lBE 
NORTHWESTERN HAWAIIAN ISLANDS. CATCH DATA ARE FOR OCTOBER 1967-
00VEMBER 1978. 

B::>sition Total Catch (No. ) 
catch/ 

ratitude U>ngitooe Trap- Trap-
(N) (W) Catch Night Night 

Middle Bank 22"42' 161"02' 0 40 o.oo 
Nihoa 23·03' 161·ss• 255 178 1. 43 
Nihoa (west bank) 22·58' 162·14' 161 218 0.74 
Necker Island 23"34' 164· 42' 7,937 1,680 4. 72 
French Frigate Shoals 23· 46' 166· 18' 140 359 0.39 
st. Rcgatien Bank 24• 25' 167• 15' 41 59 0.69 
Gardner Pinnacles 25• 01• 167" 59' 307 209 1.47 
Raita Bank 25• 35' 169"35' 169 92 1.84 
Maro Reef 25· 29' 170· 35' 2,684 663 4.04 
raysan Island 25°42' 171" 44' 575 341 1.69 
Pioneer Bank 26· oo• 173"25 1 0 24 0.00 
Lisianski Island 26• 02' 174•00' 9 179 0.05 
~name Bank #8 26· 17' 174·34' 0 24 0.00 
sallronBank 26· 56' 176· 28' 2 48 0.04 
Pearl and Hennes Reef 27· 48' 175·51' 232 236 0.98 
Midway Islands 20· 12• 177· 22' 576 280 2.06 
Kure Island 28· 25' 178" 25' 158 240 0.66 

Total 13,214 4,835 2.73 
It is quite evident that spiny lobsters are distributed throughout the 

entire ™1iI chain fran Nihoa to Kure. 'lbe data also show that the shelves 
surrounding Necker and Maro Reef were the m::::st productive during the survey 
period. Nacker, because of its proximity to oahu where the lobster fleet is 
based, received cn,siderable trapping effort fran the cx:mnercial boats only 
m:mths after the Crarwell obtained catch rates as high as 17. 80 lol:sters/ trap
night in sane areas around the island during the October-~vember 1976 cruise. 
During our surveys, we expended 1,680 trap-nights at Necker and caught 7,937 
lobsters or an average of 4.72 lobsters/trap-night. 

Maro Reef, which was found to be alioost as productive as Necker, was first 
visited and fished with significant anounts of effort during cruise 'IC-77-02 
(Part III) in May-Jt.me 1977. In the course of our surveys, we expended 663 

trap-nights and caught 2,684 spiny lobster or an average of 4.04 
lobsters/trap-night (Table 1). Curiously, Maro Reef is unlike Necker with 
conditions. Dives made at Maro Reef during 'lC-77-02 (Part III) indicated that 
the bottan there was nmtly sand and coral r ubbl e aoo had virtually none of the 
habitat features usuall y as9ociated with lobsters. '!he substrate at Necker, on 
the other hand, is largely coral with pa:tions of it consisting of sandstone and 
sandy patches. 

source: UChida et al 
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TABLE 7.2 

: • NIHOA ISLAND · • • • • r·-..·•.-.-
2,a MAl.ES / \ / 

•: Z39FElolAI.ES • , • ...-~ ."'-~ 

30 NECKER ISLAND /\\ 
4,110& MAI.ES i 

~ ,.m~ ~', 

2° FRENCH FRIGATTE ~·· · -....-,_;;:,--...;:a--~-----i 
10 SHOALS ....,__ ,.,-_ 

IIOMAI.ES ~ a..... 
O 97 fEMAI.ES 1.•• -..._:!~-

20 GARDNER PINNACLES //\ 
IHM~ES I -~ 

~ IO 101 FEMALES J .,......--·,.\~ 
W O • ~,---1 

g 30 
RAITA BAl',K /it, ~ FEMALE 

Cl: 20 148 MALES \ 
"- 85 FE~tS MALE 

~ 10 ~'- , 

~ 01--------.,C..---,,------=~---~-i w zo •• , 
a. MARO REEF _,...•· ..___ 

1,760 N~ES ,., '---. 
IO 1,,!I& FEMALES _. •, .. 
0 -

10 LAYSAN ISLAND ~_.--... ,::-,a_. 
~36 MAl.£5 • '• ...... 

O 396 FEMAI.CS ....,..._ • ---. --....,.~ ._ ,_ 

10 PEARL & HERMES REEµ,,..-:.-::-.:_~ 
210 MAI.£$ •#' ,,....------ ,,~ 

0 
,~ FEMAUS ,.. , , .. .,,-~ '> ... , 

20 

10 

MIDWAY ISLAl'm 
629 MAI.ES 
277 FEMAl.ES 

,--, 
I \~ 

\ . ..._." 
01--------:::.-i;..... _____ .... ~--__;;:i._,..._,..__-f 

30 , •• 
KURE ISLAND I ' 

to • 102 1,1ALES ; " 

•:....__;...6...;.4-FE..:.MAL~ES--'---• • .J ~• 
40 

I 
44 

'P rp 8P 9:' l<i° 11.0 I~ I~ 110 
« N ~ ~ ~ ~ ITT ITT ~ 

CARAPACE LENGnt CLASS Cmm) 

Percentage frequency distributions of carapace lengths of 
male and female spiny lobsters sampled in waters of the 
Northwestern Hawaiian Islands, October 1976-November 1978. 
This data is presented for comparative purposes. There 
may be a sampling bias against smaller sized lobsters . 

Source: Uchida, et tl 
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7.1.5 Relative Abundance 

P. marginatu.s is IIDre abundant in catches than 

P. }.:enicillatus in the Midway Islands, cauposing about 98% of the 

diver-caught lobsters. However, the t\.tlO species were caught in 

approximately equal nt.lnbers in oahu trap samples. Because 

P. marginatus is the preponderant species in the NMtI fishery, biolc:r 

gical information in the J:MP. concentrates on this species {Brock; 

Mad)Onald & Thatlpson) • 

'!here are certain unkncwns about the lobster p:,pulations of 

the NWHI that are quite important. First, there is almost no 

information on density dependence factors. '!hat is, it is un:knam 

whether or to what degree fishery reroval.s of lobsters will generate 

changes in egg production, larvae survival, gra,,th rates, or juvenile 

survival. Also, we do not know whether a change in the density of !:_ 

marginatus may result in increased relative abundance of 

P. ?aj.cillatus, which apparently is less catchable by trap; 

(Mad)Onald); and if this oo::urred, the extent to which changes in 

reproductive capacity and yield :i;;er recruit might result is unknown. 

Also unkrxJwn is the extent to which density rates derived fran samples 

are representative of actual density for the full anDunt of lobster 

habitat (i.e., 0-100 fm.) at the respective islands. Finally, we do 

not know the extent of migration undertaken by lobsters fran shallow to 

deep waters as they gra,, fran year to year, or even in a season, as 

appears to occur in the Gulf of Mexico and South Atlantic (South 

Atlantic Cot.mcil) ; or fran lagoons to seaward sides of reefs. section 
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11.1 identifies high priority research needs so these factors can be 

detemined. 

Additional Discussion 

Table 7.1 and the associated notes sumnarize the results of 

trap sampling during the October 1976 - Novanber 1978 period. Table 

7.2 graphically displays the i;ercent frequency of male am female 

lobsters by size class in the samples. Appendix 3 presents recent 

results of a research p:-oject at Kure Island, where i;x:,pulation size 

structure, seasonal recruitment of puerulus larvae, and amual grCMth 

rates were studied. Cbservations suggest that lobsters on average are 
• 

smaller at Necker Island than at Kure Island for all age classes, ani 

for males and females. 'llley also suggest that trap samples generally 

bias against smaller size classes of lobster: that is, smaller lobsters 

are apparently more nmierous than trap samples indicate. E\lrther, they 

indicate that lobsters of all sizes and t::oth sexes occur within 

lagc:ons, occasionally in fairly dense concentrations. 

7.1. 6 Life History 

In the genus Panulirus, the mature male spiny lobster 

deposits a spermatcphoric mass on the mature female's th:>rax. 'lhe 

viable spematozoa are released when the fanale , scratches and breaks 

the mass. 'llle ova are released fran the ovid11ct, fertilized, and 

attached to the setae of the female I s pleopods. '!he female spiny 

lobster is then technically termed ovigerous or "berried". 

Spiny lobsters are considered to be very fecund. A female 
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P. marginatus may release fran 150,000 to 575,000 ova per spawn, and 

may spawn four or five times a year arot.md the main Hawaiian Islands; 

and may release fran 91,000 to 852,000 ova bNo or three times a year 

around Midway Islands. 

Iabsters in the warmer waters of the mm south of Maro Reef 

and throughout the main islands of Hawaii are found to l:e nberried" 

year-round, and reproduction is apparently continoous. Ql the other 

hand, in the oooler waters at the northern end of the chain, a distinct 

seasonality occurs, with reproduction apparently occurring na.tly in 

the sunmer ncnths. 

After hatching, the larvae (or I;tlyllosana) float to the sur

face and are pl.anktonic. 'lhe duration of the planktonic stage differs 

between species and areas of the war ld. 'lhe mechanisms by which larvae 

are retained within the various areas of the Hawaiian Archipelago are 

not yet understood. Ole study indicates, however, that no genetic dif

ferences rould be detecnined 1:etween lobsters at different islands, 

suggesting that there is a single stock in the tw1HI (Shaklee). 

'lhe [ilyllosana stage is follcwed by the puerulus stage when 

the lol:::ster can swim horizontally, apparently allowing the arwnal to 

enter near-shore areas for sut:sequent settling. 'lhe animals settle to 

the i:d:tan in sheltered areas and begin to take on their adult form. 

'lhe relationships concerning egg production, larval survival and 

settling, and ncrtality are unknown {Mo'.;innis; Mad)Jnald & Thanpson) • 

'!be planktonic larval stage can take up to one year fran 
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hatching of the eggs. 'lhe puerulus stage may take less than six 

ronths, after which grc.wth slows. Although sane fenale lobsters are 

sexually mature as early as 5 cm (2 in.) CL, it may take two years fran 

the settling out process for m:st lobsters to becane reproductively 

active. Iobsters are thought to live up to ages of 20-30 years, with 

sane reaching a carapace length of 14 cm (5.5 in). 

Becent evidence indicates that growth up to 7. 0 en ( 2. 75 in.) 

CL can cxx::ur within 2 years of the onset of the puerile stage which is 

ioore rapid than in a variety of other lobster fisheries. Figure 7.1 

provides infocnation on grcwth rates of tagged lobsters at Kure Island 

' (MaCOOnald, 1980). 
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FIGURE 7. l PRELIMINARY RESULTS OF. ANNUAL GROWTH. 
Craig D. MacDonald, Zoology Department, University of Hawaii. 
Panulirus marginatus-Kure Atoll 
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Additional Discussion 

Observations on berried lobsters in aquaria indicate an incu

bation p!riod for ~- marginatus and ~- penicillatus of 30 days. A 

fenale _E. marginatus may release £ran 150,000 to 575,000 ova per 

spa.ming and may spawn four or five times a year around the main 

Hawaiian Islands and £ran 91,000 to 852,000 ova up to two or three 

times per year around Mi&lay Islands. ~- penicillatus may release 

120,000 to 440,000 ova per spawning and spawn at least twice a year 

around the ma.in Hawaiian Islands. 

'!he duration of the planktonic phyllosana stage differs bet

ween species and areas of the world. Ebr one species in cal.ifornia 

waters, ~- interr~_!!!, it was determined that the larval stage 

extended for a period of nearly eight maiths (Johnson 1960b). Such 

long larval periods would allow considerable time for wide dispersal of 

the phyllosana - depending on the flo,,, of local currents. Ebr an 

endemic p:::,pu1.atiai such as Hawaiian _E. marginatus, wherein the adult 

benthic p:,pu].ation cannot be restocked £ran recruitment of larvae fran 

outside the Hawaiian Archipelago, there must l::e retention ·of larvae 

within the overall area. In the Caribbean it was fot.nd that young 

lobsters grOJ rapidly to a sexually mature stage, at which p:,int their 

energy goes into reproduction and grcwth slows considerably. 

7.1. 7 Rept'oductive Fotential 

Earlier studies of spiny lobster reproductive i;:ot:ential in 

the NWHI used the frequencies cited in Table 7. 2, Catlbined with data on 
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the relative weight of the egg mass in each size class, to estimate the 

~tion's reproductive p:tential. 'Ihese studies suggested that the 

majority of reproductive effort occurred in size classes above 8.S cm 

CL at oahu and 9. 5 en CL at Midway. 'lherefore it was thought that 

lower carapace length restrictions might imperil the reproductive 

potential of the ix,pul.ation tt'honp;on and MacDonald). 

However, a recent R-1E'S Honolulu Laboratory study shows a 

different relationship between size frequencies and reproductive 

potential. 'lhe key difference derives fran the method by which the 

number of female lobsters in the p:,pulation at each size class is 

estimated. New information on growth rates recently provided by 

MacDonald was used to "back calculate" an estimate of the ~tion 

size distribution fran the sampling frequencies. 'lhe study estimates a 

much larger contribution to total reprcxluctive IX)l:ential for size 

classes below 8. 2S cm CL than had previously been estimated. 

'lhe reason for the difference lies in problems with sampling 

small sized lobsters, which do not enter or do not ranain in trai;:s with 

the same fr equenc ies as larger an imals , and with the rapid growth of 

smaller lobsters. 

Based a, a revised estimate of population size frequencies, 

the relative oontribution of egg production as a function of fenale 

carapace length at three levels of natural mortality is indicated in 

Figure 7. 2. It is estimated that 30%-40% of the eggs prcx:1uced by all 

females a::me fran females with a CL less than 7. 7 cm (Polovina) • 
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Given information on larval. mixing throughout the archipelago 

and the highly fecund characteristics of lobsters, a minimal carapace 

length between 7. S-8. 5 an is cx:,nsidered an adequate prctection of the 

lol:sters' reproductive potential (see SSC Repxt, Section 12..3). 

'lhere are cases of lobster fisheries in other parts of the 

world where reproductive capacity apparently has been maintained even 

with very high levels of fishing effort and low size limits. In the 

AUstralian rock lobster fishery, the minimum size is less than the size 

of first maturity. A high p!rcentage of legal-sized lobsters . 

apparently is caught each year, and in spite of a limited entry program 

effected in 1963, effort levels generally exceed the 1963 level. 

catches, h~ever, have generally been high and stable, since 1968. It 

a:ppears that yield and recruitment have rot differed significantly 

since 1968 except for year-to-year fluctuations (Morgan) • 

'!he fishery off Florida and in the Gulf of Mexioo also 

appears to dencnstrate relatively high and stable recruitment and 

yields in spite of very large increases in fishing effort and probable 

decreases in spawning. Reported catches have fluctuated very little 

since 1969. 'Ihe repxted catch is presumably a g:::iod index of recruit

ment since the fishery takes a.J.nn;t all the available recruits each 

year. It appears that density dependent growth and mxtality effects 

in the juvenile stage al:::sorb mast of the fluctuation in p::stlarvae 

recruitment (South Atlantic Council) • 

'!he fishery at oahu and other main islands presents a a:mpli

cated situation. M: first glance, even a size limit of 8. 25 en appears 
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to have been inadequate to maintain reproductive capacity. Rep:,rted 

ccmnercial landings have declined steadily since 1949, the peak year. 

It must be noted, however, that the main Hawaiian Islands fishery is 

not similar to the NWHI, Australian, or Florida fisheries. 'Ihe main 

islands fishery is essentially a sp::>rt fishery, and SIX)rt catches are 

oot reoorded in a systenatic fashion. At the same time, there is very 

limited ability to enforce the size limit for the large nunber of 

recreational OCCBA divers wlx> take lobster. 'lhe cxmnercial landings 

are made by fishermen using tangle nets (as do sane sut:sistence and 

recreational fishers), traps (often incidental to trapping txx:tanfish), 

and OCUBA, but IlCl'le of these fishers are koown to be dependent on spiny 

lobster catches for their incane (see Section 7. 4) • In practical 

terms, one cannot determine the effect of the size limit rx:iw in force: 

productivity may still be high, but there are no counts of the actual 

harvest. 
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c:::cMJLATIVE PEECENt OF EGG PRODO::TION AS A E"mt:TION 
OF ED1AIE CARAPPCE LENG'IH AT 'IHREE LE.VELS OF NMtlRAL 
r-DRTALI'IY (M) BASED CN REPOODOCTION, FECUNDIT.l, AND 
SIZE EREQtJEN::Y ESTIMATE'S ElCM DATA COLLECTID AT 
SEVERAL IOCATIONS IN 'mE NWHI. 

Source: Polovina 
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hiditional Discussion 

Figure 7.1 includes a line of "no gra-lth". 'Ihis indicates 

that if a tagged lobster did not grow appreciably during the year bet

ween its release and its recapture, it fell along the line of oo 

growth. All lobsters had JtDlted at least once during that year so that 

grGlth was pc:ssible. Spiny lobsters have p:,tentially long lifespans 

during which cxinditions for grGlth may vary tetween years. unless an 

increase in carapace length was measured during a year that was 

favorable for growth, the growth of large lobsters would not be readily 

apparent. 

Size frequencies of lobsters sampled at oahu and Midway 

Islands are shown in Figure 7. 3 and represent a crude measure of the 

reproductive contribution of each size class to the wrole ~tion. 

However, because of sampling bias against smaller lobsters, the 

~lovina estimates were required to make tetter projections of 

reproductive capacity. 

'Ihe estimated relative distribution of female lobsters with 

carapace lengths between 9.0 and 6.S en in the Northwestern Hawaiian 

Islands is indicated in Figure 7.4 which differs significantly fran the 

sampling distribution, as previously noted. 
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FIQJRE 7. 4 ESTIMATm RELATIVE SIZE FREJ;JUEN:Y EOR 
FEMALE'S WI'lR CARAP~ LENGIH ERM 
6.5 to 9.0 CM IN 'lHE ~ 
IW'1AIIAN ISIAN:>S BASED ON ARIDAL 
NATURAL WRTALITY OF O. 4. 
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7.1.8 Size-Weight and cara:eace J:Amgth-Tail Width Relationship; 

'lbe relationships for carapace length and total weight for 

male and fanale E:_ marginatus fran various islands in the Nm! are 

given in Table 7.3. Et>r 7.7 an (3.1 in.} carapace length lobsters, 

linear regression equations predict a total weight of 13. 3 ounces for 

males and 14.5 ounces for females. A tail weight of 4. 6 ounces for 

males am 5. 5 ounces for females is predicted for 7. 7 an CL lobsters, 

while average tail segn.ent widths are 4.7 cm and 5.0 an, respectively. 

Freezing ck:)es oot significantly affect weight and length, but tail 

width has yet to be verified (Uchida, ~ al) • 

Discriminant analysis was used oo a sample of 1615 lobsters 

to estimate a decisioo rule which will classify a lobster as either 

having a carapace length greater than or equal 7. 7 an (legal) or as 

having a carapace iength less than 7.7 an (sublegal) based on the width 

of the first tail segment. 'lbe decision rule derived classifies 

lobsters with a width of the first tail segment equal to er exceeding 

4.9 cm as legal and lobsters with a width of the first tail segnent 

less than 4.9 an as sublegal. Based oo the sample of 1615 lobsters 

classified under this rule, 94.6% of the sublegals were correctly 

classified and as. 8% of the legals were ex>rrectly classified (Polovina, 

i;:ersonal ccmnunication} • 

For enforcement puqx:se, where the fishers measure the cara

pace length, separate and freeze the tails, and discard the carapaces, 

and where the enforcement agents have only tail width to insure the 
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size limit is observed, the carapace length to frozen tail width rela

tionship must be verified. '!here is a natural variation of the rela

ticnship l:etween legal length lobsters and their tail sizes. 'Iherefore 

the Council chose to allow a tolerance factor related to a revised 

discriminant analysis of percent legals misclassified. '!his factor and 

the exact equivalent tail width will be specified in the regulations. 
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TABIE 7.3 RECATIC'NSBIP OF CARAPK:E ImGIH '10 WEIGHT ~ WIDIH 

Average Average 
cara:eace Islgt_h Tail Width Tail Weight 

an 

7.70 
8 .. 00 
8.25 
9.00 

an oz. 

Male Female Male 

4.7 5.0 4.6 
4. 8 5 .. 2 5.0 
4.9 5.3 5.3 
5.2 5.7 6.5 

Sources: Tail Weight - Uchida, et al 
Tail Width - Council report 

Based a, linear regression estimates 

Female 

5.5 
6.1 
6.3 
8.4 
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7.1.9 Migration and Depth 

Data on migration or m:wanents of lob:lters are inconclusive. 

Spiny lobsters in the mHI undertake sane limited local movement within 

their habitat area, but they do not appear to migrate between islands. 

Some evidence suggests that their m:wement offshore and inshore relates 

to their cooice of depth at various ages. However, even this result is 

tmcertain as adult am juvenile are intermixed at roost depths at Kure 

Atoll (Mac::Oonald & Stimson) as well as within the French Frigate Shoals 

barrier reef (Mac::Oonald) • Migration is not oonsidered a major issue at 

this time. 

7.1.10 stock Strength and Historic Fluctuations 

Most of the habitat in the NWHI has not been fished and the 

stcx::ks have not been affected by fishing, except at Necker Island and 

Maro Reef. Historic fluctuations in the stocks, based on natural 

variatioo and resi;:onse to fishing efforts, are net yet determined for 

the NWHI stocks. 

7.1.ll Maxmnm Sustainable Yield 

Maximun sustainable yield (MSY) fran a stcx::k of fish is the 

largest average catch per ~iod (usually per year) which can l:e taken 

on an indefinite basis fran a stock. 'lbe basis for the concept of M.SY 

is the fact that a stcx::k of fish will have a net gain in :r_::iroductivity 

as the stock is fished dam, at least to a certain point. A "virgin" 

lobster stock may produce htmdreds of millions of eggs, fran which very 
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few juvenile lobsters are recruited and survive to l:eccme large adults. 

Forage may be limiting, or shelter fran predation may be limiting, or a 

canbination of factors will limit survival as density increases • 

Gr0'1th may be very slai, and natural 11'Cttality rates will likely be 

high. Hence, in the unfished p:>pul.ation, there is probably little 

c:crresp:mdence between total egg production and ultimate survival to 

maturity. 

When the stock is fished, however, changes are likely to 

occur in the stock if density dependence factors occur (which usually 

is true with such species as lobster) • First, there will be an imn~ 

diate reduction in the nunber of large, adult lobster and m::st likely a 

decrease in the absolute nunber of eggs prcduced. ASsuning no change 

in hatching and settling rates, there will be a reduction in the nunber 

of puerulus settling on the t::ottan as juvenile lobsters recruited to 

the stock. '!here will probably be a significant increase , however, in 

the survival rate and growth rate of these juveniles, as wn¢ltion 

for forage and for shelter may no longer be limiting. 'lhe net effect 

will be a stock of lobsters which is smaller in nl.Jllbers than before the 

start of the fishery, but which is nonetheless ncre prcducti ve (i.e. , 

annual growth is greater than nrctality) than the unfished stock (where 

annual growth equalled natural ll'Crtality). It is this growth inc:renent 

which is being fished. 

In theory me can manage a fishery to generate maximum 

sustainable yield by controlling the time, location, and marmer of 

fishing. In m::st established fisheries, the MSY for the stock can be 
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derived (albeit qualifiedly) by a,e or I'IDre a:,nventional stock 

assessment methods. 'Ihese methods use a a:mbination of data fran the 

fishery (catc::h, effort, size distribution, sex ratio of catch, etc.) 

am research data (natural rrortality, fecundity, grCMth rates, etc.) to 

estimate p::tential yields. In sane cases, MSY estimates can te quite 

reliable. 

'Ibis is not the case for the spiny lot:ster stock of the ~. 

'!he fishery is relatively new and the history of the fishery is uneven. 

'!he fishery has operated (so far as is krom) only at Necker Island and 

Maro Reef. While z.:MFS sampling results are available for all islands, 

the level of sampling has oot been sufficient to generate precise esti

mates of lobster densities and size, age and sex distribution of 

lot:sters at all locations. 

Preliminary analyses have been c:x::n:lucted to assess p::tential 

yields, notwithstanding the inability to derive a reliable and precise 

estimate of MSY. Polovina and Tagami used a simplified Allen's method 

with a::mnercial catc::h and effort data fran Novenber 1976 through April 

1979 to estimate PJPUl_ation size and catchability, ass uming the ratio 

of the rate of natural m:xtality to the recruitment rate is c:cnstant . 

'!his produced an estimate of acout 132,400 "legal" (i.e., larger than 

8.25 en CL) lobsters in the m:st heavily fished i;xrtion of Necker 

Island locster habitat at the start of the period of analysis. FUrther 

analysis indicated that the [X'PUlation had declined to 68,571 "legal" 

lot:sters by April 1979. 'Ihe analysis concluded that a yield in the 

range of 10,000 - 21,000 legal size lobsters per year may be 
r 
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sustainable with a CPOE of 3.00 lobsters per trap night fran the area 

stooied. 'Ihis can also be expressed as 13.3 - 27.5 "legal" lobsters 

per km2 per year. 

B::>lovina and Tagami also raised the l,X)SSibility that 

sustainable yields ooul.d be much higher with lower carapace length size 

limits. A Beverton-Holt equilibrium yield equation was used to esti

mate yield-per-recruit at several levels of fishing effort and several 

minimllll carapace lengths. 'Ihis study determined that in the majority 

of situations, a minimun carapace length of 6.75 an achieved the maxi

mum yield pee recruit. In the worst case, a 6. 75 an size 1:imit would 

result in a 15% decrease in yield per recruit cx:mpared to the 8.25 an 

size limiti and in the best case, there would be a 1671 increase in 

yield per recruit. 'Ihe authors cautioned, however, that there is 

insufficient infa:mation to CXllclude that the level of recruitment will 

remain unchanged if the minimun size were reduced to 6. 75 an CL. 

(Polovina and Tagami) • 

Extral,X)lation of the Necker Island-Region I estimates of the 

MSY range to the entire mHI lobster habitat area provides a range of 

p::ssible MSY estimates for the full area as follows: 

High: 

15,821 km2 x 13.3 lobsters/km2/yr = 210,000 lobsters/yr 

15,821 km2 x 27.5 lobsters/km2/yr = 435,000 lobsters/yr 

'Ibis range can be adjusted to account for differences in the 

distribution of lobsters by island based on catch sampling rates (see 

Table 7. 4) • This results in tqe following l0t1er range of pcssible MSY 



values: 

I.ow: 

High: 
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200,000 lobsters/yr. 

378,000 lobsters/yr. 

Yield per recruit analysis deronstrated that sustainable 

yield fran the fishery muld be ccnsider ably higher with a reduction in 

the size limit of "legal" lobsters below 8.25 en CL. The precise 

magnitude of the impact of different carapace lengths cannot be ccnclu

si vely determined, but over the set of c::anbinations analyzed, it 

api;:ears that a 15% increase in yields would be sustainable at a 7. 7 en 

CL size limit, canpared to the 8.25 en CL size limit (Polovina and 

Tagami) • '!!le increase is in total weight of harvest, and since the 7. 7 

en CL lobster weighs less than the 8. 25 en CL lobster, the gain in 

ntJnl:er of lol::sters harvested cnuld be greater. 

In sumnary, a precise estimate of MSY for the stock of the 

NWHI cannot be determined at this time. '!he council has concluded, 

hcwever, that l-'5Y in the NilHI is likely to be within the ranges of 

i;:ossible MSY levels previously discussed (435,000 to 200,000 lobsters). 

Inasmuch as the ranges given are based on an 8.25 en CL minimum size, 

and yield per recruit analysis suggests there would be higher yields at 

lower size limits, the range of MSY estimates is probably on the con

servative side. It must be emphasized that these ranges do net repr~ 

sent· qootas or production targets for the fishery in the short-term or 

long-teIJn. Harvests abJve or below the ranges can be expected. 

Analysis of catch and effort data and research results will be needed 
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to determine nrire precise estimates of rm. 

~ere are insufficient data to derive even prelmdnary esti

mates of MSY for spiny lobster stocks in the other three areas of 

fishery. 



t] 

- 38 - [ 

TABLE 7.4 DERIVATION OF "HIGEi" POINT OF RANGE ASSX:IATED I I 
WI'lH MSY AF1'ER AO.JUS'IMENT EUR ~ 

(1) (2) (3) ( 4) 

f] Samplin~ Weighted 
~** Area Catch Rate MSY~ Total MSY 

Middle 0 0 172 0 
l 1 Nihoa 1.43 8. 4 695 5838 

West Nihoa 0.74 4.3 402 1729 ll 
.trench Frigate Shoals 0.39 2.3 1,152 2,650 

5't. R:>gatien 0.69 4.0 476 1,904 

Gardner Pinnacles 1.47 8. 5 3,008 25,568 

P.aita L84 10. 7 714 7,640 

Necker 4.72 27. 5 1,913 52,608 ) 
Maro 4.04 23.5 2,888 67,868 

Iaysan 1.69 9. 8 556 5,449 [) 
Pioneer 0 0 436 0 

Lisianski 0.05 0.3 1,250 375 r 
SalJron 0.04 0.3 159 49 

l. Pearl and Hermes 0.98 5.7 835 4,760 

Micway 2.06 12.0 364 4,368 J Kure 0.66 3.8 66 251 

Other 2.73 15.9 ___!,235 19,637 l] 
15,821 200,694 

* Sample catch rate fran Table 7 .1 ** Km2 fran Table 7.5 
J 

column 2 = Colunn 1 X 27.5 ,ill= "higher" MSY/km2 at Necker J 
4.72 

Colunn 4 = Column 2 X Column 3 
~=Necker sample catch rate J 

D 
LJ 
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TABLE 7.5 AREA. m DEl?IB IN NWHI* 

Km2 
Area 0 - 10 fm 10 - 100 fm 0 - 100 fm 

Nihoa 694.9 694.9 

West Nihoa 402.0 402.0 

Necker 1913.2 1913.2 

French Frigate Shoals 612.9 S38.8 115L7 

St. Bcgatien 476.4 476.4 

Gardner Pinnacles 7.6 3000.4 3008.0 

Raita 15.9 697.9 713.8 

Maro 500.5 1887.6 2388.l 

Iaysan 73.4 482.2 555.6 

Pioneer 436.1 436.1 

Lisianski 328.2 922.2 1250.4 

Pearl and Hermes 407.8 426. 7 834.5 

Midway 95.9 268.4 364.3 

other Areas 1632.1 1632.1 

'lOTAL 2042.2 13,778.9 15,821.1 

* Area by depth is not a precise calculation, especially since 
the contours of the~ are still being explored and 
charted. The data :i;:rovided is the Council's best estimate. 
One km2 is an area 1000 m. x 1000 m. or al:x:)Ut .39 tunes as 
large as one square mile. 
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Additional Discussion 

Attainment of the theoretical r-FY for a stock depends on the 

ability to exercise full control over fishing practices. R:>r example, 

there will normally be a trade-off possible between size and m.mi::>ers of 

lobsters caught. 'lbe fishery can take a small ntmlbet' of larger 

lobsters, or a large nunber of smaller lobsters. 'ttle magnitude of the 

trade-off in terms of total poundage yield and nunbers of lobsters will 

de~ en growth, natural ncrtality, and reproductive rates of the 

exploited stock. A qualitative canparison of the trade-off in an 

exploited stock, assuming JOOSt lobsters reaching the size limit are 

harvested each year, is as follows: 

Choice 

Large minimun size 

Snail minimum size 

Fewer lobsters available to fishery 

Greater yield pee lobster caught 

More spawners protected 

Ioss of lobsters to predation, disease, 
old age 

Added opportunities for spawning 

More eggs per average spawn 

Fewer spawners to be caught 

Larger nunber of lobsters available to fishery 

5maller yield per lobster 

Fewer spawners protected 

Less loss to natural IOOrtality 

Fewer opfXXtunities to spawn 
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Fewer eggs per average spawn 

More spawning lobsters tote caught 

New data on the lobster p::,pulation at Kure Atoll have bea::me 

available in recent roonths, but the extent to which these are represel'l

tative of all the ?ml is unknown. E'br example, on average, lobsters 

at Necker Island are snaller than lobsters at Kure Atoll and sane other 

Nm! locations . 'lhis may reflect differences in environmental 

conditions, in density and distribution of lobsters, or sane can

bination of factors. 5'tudies are underway to determine these 

differences. 

other estimates of M.SY for P. marginatus can be obtained by 

examining prodtJCtion rates for the closely related species, E:_ ~ in 

the western central Atlantic. 

'lhe Puerto Rican fishery has shown an M.SY density of 118. 5 

pounds of lobster/)cm2, and ~at in the Bahanas ranged fran 72. 4 to 96. 2 

pounds/)cm2. (An 8. 25 cm CL lobster in Hawaii weighs about one p::,und.) 

'lbe State of Hawaii Fisheries Developnent Plan used such canparison to 

estimate ~ in the mHI at l. 4 million lobsters annually. (Hawaii 

EDP). 

Experience at oahu indicates that lobster stocks subjected to 

heavy :Eressure need not experience catastrophic declines if properly 

managed, even though the repxted cx:mnercial lobster catch has fallen 

substantially over the 25 years following world war II (P!J.hafS roore 

than offset by increased recreational and sul:sistence catches). 
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Although evidence on spiny lobster life history and reproductive beha

vior is still sketchy, the best evidence suggests that the i;:opul.ation 

in the mBI can be adequately protected if its reproductive p:tential 

is maintained at a sufficiently high level . 

7.1.12 ~es RelationshiJ.-6 

'lhe 1'HII fishery fer spiny lobsters is based alloost exclusi

vely on R:_ marginatus while catches of ~ p_nicillatus remain 

incidental. It is entirely p:ssible, however, that the relative .inq;x:,r

tance of~ p.nicillatus will increase as a direct result of increased 

exploitation of~ marginatus if these species are ooupetitors far food 

and shelter. A shnilar inter-action may oa:ur with slipper lobsters 

(MaCOOnald & Thanpson; MacDonald & Stimson). 

Both species exhibit the same depth distribution fran shore 

to approximately 100 fm throughout the Hawaian Archipelago and they are 

very likely to deroonstrate similar shelter preferences. In view of the 

apparently similar ecological requirements, a reduction in the nunber 

of me species may result in i;:reenpt:ing of resources by the other with 

a subsequent increase in its relative abundance. '!here is evidence to 

suggest this has happened to the spiny lobster species at oahu and that 

a similar shift is liable to oa::ur throughout the island chain as 

fishing pressure intensifies in the ~I. 

If interspecific mup!tition largely determines the p::,pula

tioo size of _E. r;;enicillatus in Hawaii, _f. ~icillatus can be expected 

to increase in ea:manic impxtance in the NWHI as the fishery grCMS. 
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In that eventuality, however, the a:incept of single species maximum 

sustainable yield will no laiger be applicable to determining optimuu 

harvesting levels and an understanding of biology of!· penicillatus 

sufficiently detailed to be directly c:anparable to what is knam of!• 

marginatus will be required. The inter-species role of slipper 

lobsters (family Scyllaridae) and Kona crab (family Raninidae) are not 

yet krown. 

Habitat 

7.2.l Condition of Habitat 

Iol::sters are fotmd throughout the Hawaiian Archipelago which 

c:anprises a group of islands, reefs and shoals extending southeast to 

northwest for al::out 1500 nautical miles. '!he nain Hawaiian islands to 

the southeast are volcanic a::mes, while extending to the northwest are 

the NMlI catp:ising 26 islets, reefs and stx>als. M:>st of the islands 

lie in tropical water, although the norther1mnst, Midway and Kure, 

experience a:x:>ler winter temperatures. Reef building coralline algae 

and ca:al flourish throughout the archipelago. 

In rrost of the areas covered by the nanagement plan, the 

envirament is characterized by very little :i;x,lluti<?11 or disturbance 

fran industrial or agricultural activity; by absence of cx:incentrated 

human habitation; and by absence of intens i ve fishing of aey kind. 

'!here are no kIDwn threats to the CXJndition of this habitat through 

construction, dmq;,ing, dredging, or other activities. 

Because the inshore or shallow-water areas are either located 
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along the sides er on surmits of steep undersea nountains, shallow 

areas are limited in the Hawaiian Archipelago. Ebr the same reason the 

habitat within depths where spiny lobsters are usually found is 

limited. 'Ihe total bottan area of the ~ in depths less than 100 

fathans is about 15,800 km2 {see Table 7. 5). 

N:lt all areas within this total are equally suitable fer 

spiny lobsters. 'Ihe species is noanally found in abmdance only where 

there are nt.111erous lx>ulder and ooral formations offering cracks, 

crevices, and other types of shelter. Specific sites where densities 

are high are only beginning to be identified. 

Additiooal. Discussion 

Observations made off the west coast of oah u indicated the 

presence of at least three well-defined subnarine terraces: {l) the 

Lualualei Terrace, deeper than 180 m, {2) the Mamala Terrace at depths 

of 70 to 120 m, and {3) the Penguin Bank Terrace shallower than 70 m. 

vertical and near-vertical rock escarpnents, in many places over 35 m 

high, separate the Mama.la Terrace fran the Lualualei Terrace. Between 

the Penguin Bank Terrace and the Mama.la Terrace a broken line of reef 

rock outcrops fran 5 to 10 min height and generally aligned parallel 

to the shore extended up al::ove the level of the terraces. 01 the 

shelves in depths less than 12 m large sand "channels" and intercon

nected sand I:Btches were present. Presumably, rore or less similar 

formations are present around the other islands in the Hawaiian chain : 

'!he Hawaiian Archipelago is l ocat ed near the northern edge of 

u 
B 
n 
·i 

J 
u 
[l 

l > 

l 
l 
l 
I 



IJ 

u 
0 
! 

J 

- 45 -

the Pacific North Equatorial CUrrent, which is a westerly ccmp::,nent of 

the large anti-cyclonic circulatory pattern that daninates the north 

Pacific Ocean. As the water flows past the islands it breaks up 

downstream of the islands into large, semi-permanent eddies, sane 

cyclonic and others anti-cyclonic. Closer to shore the semi-permanent 

currents and eddies are acted up::,n and sanetimes c:mpletely daninated 

by strong tidal currents. 

In the near shore or reef habitat, in addition to the chemi

cal caup:sition of the water and the anr:>unt: of light, which ordinarily 

varies with depth, the envircnnent is influenced by wave action and the 

nature of the sea floor and the adjacent land. '!he effect of land is 

primarily that of the volume and character of the freshwater runoff 

fran lam into the sea. As for temperature, the inshore habitat does 

not experience a wide fluctuation, at least in the southern part of the 

Hawaiian chain: the inshore shallow-water temperature ordinarily ranges 

fran about 24" to 2TC. 

Midway Island and Kure, which is the JOOSt northerly located 

atoll in the world, lie outside of the area usually defined as the tro

pics and experience colder winter temperatures than the rore southerly 

located islands in the Hawaiian Archipelago. In spite of their 

northerly location, however, reef building ca:alline algae and corals 

flourish and the groove and buttress structures typical of tropical 

reefs are well developed. 

'!he deeper cent.hie habitat may be subjected to greater fluc

tuations in temperature and chemical canp:JSltioo of the water. 'lhe 
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thickness of the mixed layer is influenced by the velocity and duration 

of the wind. Curing periods when the trade winds tend to l:.e less 

vigorous the isothermal layer may l:.e only alx:lut 30 to 45 m thick and 

the water temperature at that depth may l:.e as high as atx:>ut 

2s· or 21·c. 
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7.2.2 Areas of Concern 

'!he spiny lobster grounds around the main Hawaiian islands 

ItXJStly lie within the State's jurisdiction. In the Nm!I, while ~he 

extent of waters under state jurisdiction is disputed (see Section 

7.3.2) the fishery is largely within the ECZ. This jurisdictional 

relationship is a IX)int of concern to the Council, which seeks to 

ina-ease inter-jurisdictional OX>peration. 

'!he unpact of the spiny lobster fishery on the habitat of 

endangered species and d:her elements of the flora and fauna of the 

NWBI is also a concern of the Council. '!he HJ»m refuge is an ooshore 

reserve tut the offshore area, whether in State or ECZ waters, provides 

an area for interaction between a fishery and. wildlife. '!he prOPJSed 

management measures seek to achieve long-teon protection of this 

environment. 

7.2.3 Protection Programs in Effect 

'Ihe State of Hawaii and the Territories of Guam and .American 

Sam::>a retain jurisdiction over fishing within their territorial seas, 

and over all fishing by vessels registered under the laws in the 

respective jurisdictions, so long as their regulations are not in 

conflict with Federal regulations to implement a EMP. The State of 

Hawaii has regulatory measures for the spiny lobster fishery in waters 

under State jurisdiction which prohibit use of spears, taking lobsters 

smaller than 3.25 inches (8.25 cm) carapace length, taking berried 

lobsters, er taking lobsters during the m::xlths of June, July and 
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August. Icbsters must be landed woole. In the territorial sea of the 

NWHI spiny lobsters may be taken during the closed season with a spe

cial permit: but the minimun size limit still applies. A special per

mit is also required to land frozen tails, but lobsters taken in the 

FCZ are currently regarded as nimports" to Hawaii and are not subject 

to State fishing regulations. A state imp:>rt license is required. 

Guam prohibits the capture of lobsters under one i;cund, or 
t 

berried lobsters during May, June and July. 1merican Samoa has no 

regulations. 

7.2.4 Tern and Midway Islands 

'!he status of propcsed fishery support services at Midway 

and Tern Islands is uncertain at this time, but suo:ess in developing 

these islands as fishery stations "WOul.d change the nature of o:nmercial 

(am perhaps recreational) fishing effort in the mm:. Midway Island 

has been used as a refueling and transfer station for albacore tuna 

trollers in the Northern Pacific fishery. 

Fishery Managenent Jurisdiction 

7.3.1 B:>undaries 

Seaward l:oundaries of the FCZ in the Western Pacific have 

been defined by the Department of State for JOOSt areas. '!he only i:or

tion of the l:oundary net yet established is the :et:z around American 

Sanca. Ebwever, a treaty defining this boundary has been prop:sed for 
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ratification by the u.s. Senate. 

legislation is pending in Congress to include the 

Catm:mwealth of the NOrthern Mariana Islands as a voting member of the 

Council. An amendment to the 1:CMA to include the ECZ of the Pacific 

islands of Wake, Howland, Baker, Jarvis, Johnston, Palmyra, Midway and 

Kingman Reef within the Council's jurisdiction is also being 

considered. 

7.3 .. 2 Status of the NorttMestern Hawaiian Islands (NWHI) 

Hawaiian Islands National Wildlife Refuge CIIDMR) 

'lhe HINtJR is administered by the u.s. Fish and Wildlife 

Service (EWS) of the Department of the Interior. 'lhe refuge islands in 

the NWHI include: (l) Nihoa Island, (2) Necker Island, (3) French 

Frigate Shoals, (4) Gardner Pinnacles, (5) Maro Reef (entirely sub

merged except for a single rock extending about 2 feet above high 

water), (6) r.aysaz:i Island, (7) Lisianski Island, and (8) Pearl and 

Hemes Atoll. Kure Atoll and Midway Islands are not part of the HINWR. 

Offshore waters are not included in the HINWR.. 

Conmercial fishing is prohibited within the l:.oundaries of 

the Refuge. '!he EMP' s reccmnended are~ restrictions for lobster 

fishing (prohibition of fishing within lagoons and in waters shallower 

than 10 fathcms around all of the NWHis) are fully consistent with U.S. 

Fish and Wildlife Service regulations governing uses of the refuge. 



- 50 -

Midway Islands 

'!be Midway Islands, lying at the northwest end of the NWHI, 

is a "possession" of the United States, administered by the U.S. Navy. 

Dltry to Midway is strictly prohibited unless authorized by the 

Secretary of the Navy. Midway is not a i;:art of the State of Hawaii nor 

of the Hnlm. 'llle plan rea::mnends that cx::mplementary management 

measures be adopted by the Navy to oontrol fishing by Navy personnel 

within the S-mile Naval Defensive Sea Frontier around Midway Islands. 

State of Hawaii Seabird Sanctuary 

Kure Atoll, the northernmost island of the NWHis, is a State 

Seabird Sanctuary administered by the Hawaii D:!partment of Iand and 

Natural Resources. State regulations govern fishing in waters under 

State jurisdiction around Kure, including recreational fishing for 

lobster by Coast Guard personnel at the IDRAN station at Kure. 

B:>undaries of State of Hawaii 

With the exception of Midway, each of the tfflis is a i;:art of 

the State of Hawaii.y As such, they are l:ounded by a territorial sea 

which is under the jurisdiction of the State. 

'!be extent of the State's territorial sea is a matter of 

Y See Appendix 6 for State of Hawaii pcsition on jurisdictional 
authority. 
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sane a:ntroversy between the State and the Federal government. 

Hawaii's 1978 Legislature called for a 1t0ratorium on Federal 

"encroacbnent" on the State's territorial waters. '!he dispute includes 

not only the extent of Federal ccntrol of waters in the mHI but also 

concerns the waters between the islands of the Hawaiian Arc::hipelac;;p, 

which Hawaii oonsiders inland waters under the jurisdiction of the 

State. N::> resolution of this dispute is anticipated in the near 

future, and its relevance to the spiny lobster fishery is limited. '!he 

State of Hawaii and the Council are c:x:operating in developing 

a:mp].emmtary rranagement and a:,nservation measures for the entire 

region so this EMP can be effective. 

7.3.3 Environmental Protection 

Marine Mamnal Protection 

'lbe Marine Manmal Protection Act of 1972 (t+iPA) imp:lses a 

mratoritJn on the taking of marine mamnals and includes provisions pro-

hibiting harassment of marine mamnals. Permits may be granted for the 

incidental "take" of marine mamnaJ.s in ccmnercial fishing oi;erations, 

provided these are not endangered marine mamnals-. Non-endangered 

marine manma.ls found in the areas in which lobster fishing occurs 

include the ix,ttlencsed dolphin (Tursiop; trancatus) and the Hawaiian 

spinner dolphin (Stenel.l.a lonqi.rostris) . 

Endangered SJi!ci es 

'lbe Endangered Species Act of 1973 CESA) prohibits the taking 
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or harassment of arrJ species declared as endangered. 

As indicated earlier, several species listed as endangered or 

threatened under the F.sA are resident in or occasional visitors to the 

NWBI, including the spem whale (Physter catodon), hl.Dpback whale 

(Meqap:era novaeangliae), Hawaiian monk seal (MOnachllS schauinslandi), 

hawksbill turtle (EretJoochelys imbricata) , leatherba.ck turtle 

(Demochelys coriacea) , and green sea turtle (Chelonia ~) • Of these 

species, only the Hawaiian m:>nk seal and green sea am leatherback 

turtles are believed to 1:e p:ssibly impacted by lobster fishing. 

'!he p::,tential impacts of lobster fishing on llCnk seals are: 

injury or natality fran entanglenent in traps or other lobster fishing 

gear; harassment fran increased frequency of contact with fishing 

vessels in the~; and adverse impacts (direct and indirect) fran 

possible decreased availability of lobster as a food source. 

Injury or rrortality fran gear entanglement has not been 

repxted to date. NJ incidents of any injury have been recorded or 

repxted either by fishers or by observers of canmercial operations in 

the NWHI. 

Harassment has not been a :i;:roblem to date. '!he nunl:>er of 

vessels involved in the fishery, and the nunber of fishing trips within 

the mm:, have teen low. M'.lSt: of the fishing until 1980 occurred at 

Necker Island where the count of m:nk seals has increased in recent 

years (NMFS). Also, nest of the fishing has oocurred in the FCZ, rrcre 

than three miles fran shore. 
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'!he p::tential for adverse impacts en rocmk seals fran a 

reduced supply of spiny lot::sters cannot be determined with cxinfidence. 

Menk seals apparently feed on a variety of focxl sources, one of which 

is spiny lotster. 'lhe impxtanc::e of spiny lotster relative to other 

sources is unkrom. under this EMP, however, there 3~s to be rela

tively low risk of any impacts. 

There seems to l:e little likelihood that rem:>val of spiny 

lobsters will result in adverse impacts on m::nk seals but the Council 

rea::mnends that R-1E'S continue and even accelerate food habit studies to 

address this issue. 

'!he green sea turtle ooul.d be adversely affected by gear 

entanglenent if tangle nets, explosives or chemicals are permitted; 

they would net be permitted in the NWBI under the EMP. '!here is a 

major breeding oolony of green turtles at French Frigate Shoals. 

Predation oo hatchlings oould occur if they are attracted to lx>ats with 

lights on at night in the M-mI. '!here ooul.d be an occasional entangl~ 

ment of a turtle in lotster traps or lines. '!he plan p:ovides for 

rep::,rting of such incidents if they occur. 

'!he four species of endangered birds in the NWBI are the 

I.aysan duck (Anas wyvilliana laysanensi), I.aysan finch (PSittirostra 

cantans cantans), Nihoa millerbird (Aa:oceliaj.a familiaris kingi), and 

Nihoa finch (PSittirostra oontans ul.tima) • These will not l:e affected 

by the fishery oi;:erating under the FMP • 

'!he long-term, curul.ative impacts of expanded fisheries in 
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the NWHI canrv:,t be determined with any confidence. Fi.13hery yield 

potentials al::ol1e pr:esent harvest levels have been estimated to range 

fran 60 to 104 million i;ounds per year for all Hawaiian fisheries, 

including open ocean tuna fisheries (Hawaii Fisheries Developnent 

Plan). '!he same source indicates planned growth of the fleet could 

result in 105 new vessels by the year 2000. M:Jst of the increase would 

be for tuna fisheries and quite far fran the NWHI. 

Concern also has been expressed that as general t-HiI fishery 

expansion ocx:ms, there will be increased risk of interactions with 

marine manmals and turtles fran unauthorized landings on the mHI for 

energency or other purpc:ses. 'Ihis is beyond the cx:,ntrol of the Council 

under this (or any other) rMP. 'Ihe Council's authority is limited to 

the particular fishery being managed under a FMP, and to only that }:'.2rt 

of a fishery in the ECZ. '!he Council notes, h01ever, that U.S. Fish 

and Wildlife service and State of Hawaii regulations «:PVerning landings 

on and use of NWHI resources are very strict. The Council believes 

current o::ntrols are sufficient to protect against harassment, 

disturbance, or other events unfavorable to t-HII species. 

Additional Discussion 

In resp::,n:se to a request in 1975 for a::mnents and reccmnen

dations a:ncerning a 1'1-tFS proposal to designate the rrcnk seal as 

"depeleted" under the MMPA, the Marine Marrrnal COnnission (t-M:) 

rea:mnended that NMFS designate the monk seal as depleted under the 

r-t-1PA and as "endangered" under the ESA. 'Ibis was done by ~ in 1976. 
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Areas which historically represented major breeding and 

hauling out habitat (e.g., Kure Atoll, Midway Islands, Pearl and Hennes 

Reef, Lisianski Island, Ia.ysan Island) have experienced substantial 

p::,pulation declines (NMFS, 1980). At Laysan, sane Slr60 monk seals 

died in 1978 of unknam causes. }.r. French Frigate Shoals and Necker 

Island, a1 the other hand, population increases have occurred. 'ttlere 

is apparently little interisland roovement of seals of all ages, 

suggesting ~ a geographic shift in abundance has oc:::c:urred. 'ttlis may 

be due to 1"" survival of yet.mg in the western island p:,pul.ations and 

high survival of yotmg at French Frigate Shoals and p:::::ssibly Necker 

Island (mFS, 1980). 

One study indicates that pups make daily sorties fran the 

beaches for three m:::>nths after weaning, presumably to feed. 'ttley are 

seen in waters in close p:oximity to shore. After four m:Jnths, pups 

begin spending up to ten days at a time away fran their hane island. 

Females, a1 the other hand, have been observed to leave an island imne

diately after weaning for at least 20 days. They leave in an emaciated 

condition and return in relatively good condition. After a one to four 

day stay, they leave for about 20 more days, reappearing well 

nourished. '!hey are assumed to be feeding during these tri:E;S. 

Iobsters are known to occur within lagoons as well as on the 

seaward banks of reefs and islands. 'Ihese would not be subject to 

exploitation under Fish and Wildlife Service and State regulations in 

the HINWR. Second, both in the ECZ and in waters under State 

jurisdiction, the fishery 'NOUld not be J;Elnitted within 10 fathans, 
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which i;robably includes the majority of the seals' foraging areas. 

'!bird, the plan is designed to protect the reproductive capacity of the 

lobster stocks. 'I.here would be a shift in size distribution of 

lot:sters in areas subject to fishing, but there likely will be an 

increase in the survival rate of juvenile lobsters (a ramal density-

dependence response to a fishery) • Absolute lot:ster p:,pulation levels 

probably would decrease where the fishery occurs, but not in other 

areas, sane of which will be in waters deeper than 10 fathans. It 

should be kept in mind that many parts of the FCZ and State waters may 

have fishable lot:ster concentrations but have not been fished yet by 

fishecnen. Other areas may have concentrations insufficient to attract 

fishing effort but sufficient to provide forage for monk seals and 

other i;redators. Finally, it may be that a fishery rem::wing ate 

bianass caup:xlent wiJ.l. provide roan for increases in nmtbers of other 

c:arq;x:c,ents. :Rem:Jval of P. marginatus may pcovide space and food for 

the less trapable P. penicillatus or for Scyllaridae or for other 

marine species equally edible by nonk seals. 

A single leatherback was found entangled in a lobster trap 

line near Kure Atoll in 1980 but was released alive. In fact, the 

vessel owner/operator personally jumped into the water to release the 

turtle by hand with no apparent injury to the turtle. TUrtles have 

been reportedly been taken oo foreign loogllne fishing gear in the 

Pacific. '!here is p:,tential for future harm to or disturbance of indi

vidual turtles exists under any future outcane, regardless of this EMP. 

Turtle hatchlings have been observed being attracted to b:lats with 

lights oo at night (J. Naughton, pers. cam\.). Whether this would 
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occur with subsequent risk of mxtality fran predation is unkrnm. 

It seens unlikely that this FHP will generate investment in a 

large nlJl'ber of new vessels directed primarily at the lobster fishery. 

Success (or failure} of vessels n011 in the lobster fishery may generate 

optimism (or pessimism} about future developnent prospects in the NWBI 

in general: but the range of harvest potentials under the measures pro

posed in this plan is, in the Council's view, sufficiently ccnservative 

that there will not be a substantial increase in the nunber of vessels 

in the lobster fishery and that Il0nk seal or sea turtle . harassment or 

taking would be unlikely. 

PrOP?5als for Designation of Critical Habitat 
for the Hawaiian Monk seal 

under the authority of the ESA, the ?ME'S has proposed the 

designation of critical habitat for the Hawaiian IOOnk seal in the NmI. 

'rtle draft EIS for this action p::oposes that all beach areas, lagoons 

waters, and surrounding water areas out to a depth of either (a) 10 

fathans, (b) 20 fathats, or (c) three nautical miles around Necker 

Island, French Frigate Shoals, I.aysan Island, Lisianski Island, Pearl 

and Hermes Reef, Midway Island and Kure Atoll be designated Critical 

Habitat under the Act. NJ restrictions on h\J'llan activity were 

proposed. 'lb a:mpl.ement the critical habitat designation, the N-tE'S 

propa;ed to establish a ncnk seal recovery team to i;repare a canpreherr 

si ve research and management plan for the Hawaiian rronk seal (Rea:!Vary 

Plan). 'rtle recovery team has teen named, but the Recovery Plan has not 

yet teen subnitted to ncr adopted by NMFS. 'lhe 1'm'S also indicated it 
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would continue to work with the State of Hawaii and the U.S. Fish and 

Wildlife Service in carrying out the Tripartite Cooperative Agreement 

for the Survey and Assessment of the Living Resources of the 

Northwestern Hawaiian Islands. 

'!he 10-fathan alternative for ncnk seal critical habitat 

would cover approximately 1260 1<m2 acoxding to the draft EIS, while a 

20-fatlnn isobath seaward extension of a rrcnk seal critical habitat 

would eno::mpass about 4,095 km2 or over 25 percent of the total spiny 

lobster habitat. '!he ~nautical-mile alternative (2523 1<m2) would be 

only sixty percent as large as the 20-fathan option. 

11.dditional Discussion 

It is important to bear in mind that mtE'S did not propose 

any specific o:ntrol.s an fishing or other activities under any of the 

Critical Habitat alternatives. As the DEIS notes, "'!he designation of 

Critical Habitat is not equivalent to the establishment of a wilderness 

area er wildlife sanctuary, and does not autanatically close an area to 

all or 1lD3t hllllan uses" (p. 13). '!he Critical Habitat designation 

essentially requires cnly that Federal agencies exercise even mre care 

in their actions by engaging in Section 7 consultations if those 

actions may affect sane <XlllfX.)llent of the area designated as Critical 

Habitat. 

Section 7 Consultation 

'!he Council requested consultation with ~ under Section 7 
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of the ESA to determine whether the actions prop::,sed in this EMP will 

jeopardize the continued existence of any threatened or endangered spe

cies cc will adversely 1ooc:Ufy any Critical Habitat. A biological opi

nion has been :i;repared and is included in this Source Doclm!nt. 

'!he biological opinion ooncludes that there is insufficient 

information to deoonstrate ooncl.usively that the proposed action will 

not jeopardize the continued existence of the llDlk seal and sea turtle 

p:,pul.ations of the lffll. Implementation of the EMP, hc:Mever, is pre- . 

ferable to the "no action" alternative because the EMP offers safe

guards that reduce the p:,tential of adverse impacts. '!be biological 

opinion made several recarmendations regarding research, mnitcring, 

and establishment of a provision for o::ntrolling fishing to investigate 

the o:>urses of any seal or turtle 11¥%tality • . 

'!he biological opinion (as well as other reviewers) also 

indicated the importance of c::anplementary management in waters under 

the jurisdiction of the State of Hawaii. '!here has been considerable 

progress in drafting State regulations to cx:mp].ement FCZ regulations, 

and the Hawaii Department of Iand and Natural Resources has expressed 

its intent to proceed with such regulations. 

7.3.4 Coastal 1.0ne Management (C2M) 

'!he Coastal zone Management Act (C2MA) of 1972 eno:>urages 

states to establish i;:olicies and p::ograns for the a::,nservation of 

coastal resources balan ced by the needs of ecx:>nanic developnent. 

Conservation and the rational use of living resources in the offshore 
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cx,astal :zone (territorial sea) are airong the objectives of the National 

C7MA. Pran:rt:ion of danestic fisheries, the developnent of unutilized 

or underutilized fishery stocks, and fisheries management acaxding to 

sound conservation principles are the major objectives of the E01A. 

While the geogratflic area of management authority and application dif

fers under each statute, the C7MA and the FOtA embody unanimity of 

objectives with regard to fishery resources. 

Section 307 (c) (l) of the C7l-1A requires that all Federal 

activities which directly affect the coastal zone 1:e cx:mducted in a 

manner which is a:nsistent with approved State coastal zooe management 

programs to the maximl.Jll extent i;racticable. 'lbe State of Hawaii and 

the Territories of Guam and ~erican Samoa all have federally approved 

State C2M programs. '!his fishery managenent plan, therefore, must 1:e 

reviewed to determine if the measures prop:sed will or are likely to 

affect the CXJaStal zone, and if so, whether the ptopc:sed measures are 

cx,nsistent with each State's program. 'lbe source Docunent, provides 

the full text of these determinations of cx,nsistency, and copies of the 

plan are 1:eing sent to each C1M program director for cx,ncurrence. 

Hawaii: Full Text 

A federally approved C1M program has been in effect in Hawaii 

since 1978 and was set into law by Chapter 20~ of the Hawaii Revised 

Statutes. Hawaii C:zM Program Objectives and p:>licies which are appli

cable to lobster fishing and associated activities include: 

l. Coastal EcosystatS - Protect valuable coastal eo:::isystans 
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fran disruption and minimize adverse impacts on all coastal ecosystems. 

a) Improve the technical basis for natural 
resource management; 

b) Preserve valuable coastal eo::>systens of 
significant biological or ec:onanic importance. 

2. F.conanic Uses - Provide i;:ublic or pd vate facilities and 

improvements impor:tant to the State's eamany in suitable locations. 

Permit o::iastal dependent devel.opnent outside of presently designated 

areas when: 

a) utilization of presently designated locations 
is not feasible; 

b) Adverse enviraimental effects are minmti.zed; and 

c) Important to the State•s eoonany. 

3. Managing cevel.opnent - Improve the developnent, review 

process, cxmnunication, and public i;mticipation in the management of 

coastal resources am hazards. 

Although the C7M plan does not explicitly refer to the FCZ in 

either the main Hawaii islands or the mHI, the spirit of the EOtA 

suggests that such axisiderations should be addressed. 

A significant problem which would arise if there were 

conflict between the Council's implementation of the FCMA and the 

State•s actions under the C7M Act cx::ncerns the definition of jurisdic

tional authority; that is, the question of the limits of the terri

torial sea, generally considered to be the "three-mile limit", and the 

State of Hawaii claim for archipelagic status and jurisdiction 

throughout the Hawaiian Islands (see Section 7. 3. 2} • However , since 



- 62 -

the council is working with the Hawaii Division of Fish and Game to 

develop regulations which are consistent and canplenentary, there is 

no ,Eroblem in this regard. 

The EMP and the managenent measures selected by the council 

are CCllSidered consistent with the p,licies outlined in Hawaii's C2'M 

Program. In particular: 

l. Coastal Ecosysters 

a) Technical basis: 'lhe EMP prOp:)ses a thorough 
information-gathering scheme to obtain base-line data on 
lot:ster resources in the NWHI, the offshore areas in the 
NWHI, and in the offshore areas of the main Hawaiian 
islands. Cbservers which may accanpany lobster vessels 
may be able to provide much more detailed observations 
of the ecological interrelationships in the NWHI than 
has been pcssible to date. 

b) ,Preserve emsysters: 'llle R:MA requires that biological 
overfishing be avoided. The various management measures 
propa;ed for the NWHI would provide protection for the 
reproductive p::tential of spiny lobsters and would pr~ 
JIDte the recovery of Hawaiian m:>nk seal and leatherback 
and green sea turtle populations. Conservation and 
managenent measures would be applicable to all vessels 
in the ECZ. State laming laws are currently not 
applied to Hawaii-registered fishers by the State of 
Hawaii for lot:ster caught outside the territorial sea, 
nor to any out-of-state vessels. 

The EMP includes extensive measures to i;rotect the endangered 

Hawaiian mnk seals, including gear restriction (only trap; will be 

allowed); prohibition of fishing in waters shallower than 10 fathans, 

which goes beyond existing State of Hawaii fishing regulations; and a 

2<Mnile closure in the ECZ around Laysan Island, which would provide an 

excellent biological and ecological baseline in the NWHI. '!he EM1? also 

reo:mnends that biological research be undertaken on lobster resources 
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in the ?Hi!, including aigoing nari.toring of the resource through catch 

and effort data and through experiments with larval collectors. 

Although neither the Hawaii State Plan nor the cm Program 

make specific provisions for the priority of the fishing industry 

within marine resource management and developnent, the Hawaii Fisheries 

Developnent Plan prepared in 1979 sets priorities for developing the 

?EI fishery, including the lobster fishery, which is cx,nsidered to be 

the leading edge of cannercial developnent for the State of Hawaii 

fisheries i;rogram. 

2. Et:onanic uses: Permit Coastal Developnent 

3. 

a) Although the EMP may be viewed as a stimulus for 
cc:mnercial fisheries developnent in the NWBI, ~ 
cially with a snaller carapace length restriction 
than existing State of Hawaii regulations, it also 
will serve to direct such developnent l!Ma.Y £ran the 
apparently fully exploited stocks near the main 
Hawaii islands. 

b) F.hvironmental imp!cts are reduced through a variety 
of the nssures incorporated in the EMP. 

c) The l!MP is consistent with State of Hawaii ec:cnanic 
developnent g:>als. 

Managing Developnent: Camlunicate Impact and Increase 
Public Involvement 

The EMP attenpts to integrate the relevant sut:stantive 
material ai the fishery and its managenent to provide 
for improved p.lblic review of the proposed regulations. 
By integrating envircnnental, eaJnC'ltlic, social and 
fisheries requirenents into a single, concise dcc\Jnent, 
the Spiny !Dbster EMP provides the public with a cx:mpr~ 
hensive review of the p::tential impacts of the proposed 
regulatory regime, as well as alternative pJlicies, in a 
form nnx:h less tulky and UBieildy as c:::mpared to m:::st 
govermient axunents. The draft EMP was sent to ncre 
than 300 individuals, organizations, and government 
agencies for review and cc:mnent. 
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In sunnary, the measures propcsed in this plan are !:el.ieved 

to be fully cx:insistent with the State of Hawaii C1M Program. '!he plan 

prOI\Otes the achievanent of optimun yield in the fishery fran both 

biological and econanic viewpoints, while preventing overfishing and 

protecting the environmental canponents of social importance in the 

NMil. NJ direct impact a, the coastal zone is anticipated as a result 

of this plan. '!here may be sane indirect effects if expansion of the 

danestic fishery occurs and additional nr.orage and p:ocessing facili

ties in the shoreside area of the coastal zcne are required; but this 

is anticipated in the State's Fishery Developnent Plan, whether or not 

the EMP is implement ed.. 'ttle FMP does not take or imply a p::sition 

vis-a:-vis Hawaii's claim over "archipelagic" waters. 

'!his "Determination of Consistency" has been prepared for 

review and concurrence by the Hawaii Department of Planning and 

F.conanic Developnent. 

f } 

r 
l l 
I t 
I 
{ 

J 

11 

□ 
u 
n 
ll 



:J 
0 
u 
..J 

. l 
J 
J 
J 

1979. 

- 65 -

Guam: Full Text -
'lbe Territory of Guam C7M Program was api;roved in August, 

'!he seaward l::oundary extends to the outer limit of the o.s. 

territorial sea, i.e., three miles out to sea. Principal. activities 

under the first year implementation grant include master plan implemen

tation for a cxmnercial port; preparation of a Fisheries Managenent and 

Developnent Plan; and increased management of fish and wildlife 

resources. 

'lbe daninant managenent p:>licy in the c~ program is to 

achieve ea:manic developnent within the limits of Guam's natural 

resource base. 'lbe State Plan states: "All living resources within 

the territorial waters of Guam, particularly cx:irals and fish, shall be 

protected fran over-harvesting and, in the case of marine manmal.s, fran 

any taking whatsoever". 

'lbe CI:MP notes the need for ioore effective administration of 

natural resource related laws, programs, and p:>licies through improved 

coordination tetween territorial and Federal agencies. 'Ihe cn-tP called 

for providing technical and financial assistance to the Marine 

Fisheries Advisory Council in pre:paring a Fishery Developnent and 

Managenent Plan (since cx:mpleted in draft). Participation in the 

Western Pacific Fishery Management Council is viewed as a mechanism to 

pranote the full and proper utilization of Guam's fishery resources. 

Guam has internal laws, regulations, and procedures to establish 

appropriate regulations for taking and landing spiny lobsters. 
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'!he measures prOJ.X:Sed in this l:MP are cx:msistent with the 

Guam C2M policies and requirements and lobster fishing regulations. 

'!be EMP' s recarmended managanent measures which require all ccmnercial 

vessels fishing for spiny lobsters within the ECZ of Guam to obtain 

permits and subnit catch reoxds are expected to increase the data base 

for ooastal zone planning in the territorial sea. 

Given the information available at this time, Guan• s 

regulations appear sufficient to prevent overfishing. The Council •s 

EMP establishes pecnit and data subnission requirenents for o::mnercial 

lobster fishing so that a data base can be built to oonitor the 

fishery. The Council is ready to work with the Government of Guam to 

insure that timely action can be taken if landing records deronstrate 

future management . problems requiring a o:x>perative approach. 

'!his "Determination of Consistency" has been prepared for 

concurrence by the Territory of Guam Bureau of Planning. 
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American San'Oa: EUll. Text 

The Territory of Pmerican saiooa C2M Program was approved by the u.s. 

Office of Coastal zone Management on September 9, 1980. The seaward b:>Undary 

extends three miles out to sea fran land, excluding Rose Island. Principal 

activities under the C7M plan include p:,licies for: 

i} shoreline developnent 

ii} coastal hazards 

iii} fisheries developnent 

iv) slope erosion 

v) major facility siting 

vi) agricultural developnent. 

The program will be implemented by the Developnent Planning Office of the 

Government of .American Samoa. 

Because the Spiny U>bster EMP does not anticipate camnercial develop

ment of lobster resources in American Samoa in the near future, shoreside deve

lopnents which might oo=ur fran a grc::wing fishery do not :i;:ertain to the EMP. 

H01ever, the objective of encouraging developnent of Samoa's fisheries does per

tain to the general coocerns of the Council. 

The C2M Program IXJtes that while the tuna canneries which are the major 

source of employment in American Samoa, drawing their fish fran Korean and 

Taiwanese vessels, the small local c:x:mnercial fishing indllStry has experienced a 

signficiant decline in the past four years. FUrthermore, offshore sp:>rt fishing 

is seen to te extremely limited at this time, despite fishable coocentrations of 
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J;X>pular spo rts fish. Approxilnat ely 40% of l!merican Samoa's households catch fish 

for their own use at sane tune during the year, using the near-shore waters in 

the traditional manner. 'lhe major impediment to the ccmnercial and sports 

fisheries is said to be limited infrastructure in terms of docking, equipnent, 

and c:x>ld storage facilities. 

'!'he American Samoa Office of Marine Resources is developing a cx:mpre

hensive fisheries develo pnent plan which is supported by the C2M program. 

Several surveys are currently underway to assess fishery resources and fishing 

activity patterns in American Sanca. 

'!he measures i;ropcsed in this EMP are CXX1Sistent with the American 

Sam:>a C2M policies and requirenents. '!he EMP's reo:::mnended management measures 

which would require all cxmnercial vessels fishing for spiny lobster in American 

Sam:Ja I s FCZ to re:port their catch are expected to increase the data base UF0[l 

which future fisheries managanent and developnent can be based, not only in the 

FCZ but also in the territorial sea . 'lhe Council is ready to work with the 

Territory of American Samoa to insure timely action can be taken if landing 

records de!IDnstrate the developnent of a a::mnercial lobster fishery requiring 

managanent to prevent over-fishing. 

'!his "Determination of Consistency' has been ~epared far ooncurrence 

by the Territory of l!merican Samoa's Developnent Planning Office. 

7.3.5 Surveys and Research 

'lhe Honolulu Iaboratory of the 1'NE'S, the Department of rand 

and Natural Resources of the State of Hawaii, and the U.S. Fish and 

Wildlife Service are in midstream of a five-year program to investigate 
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the marine resources of the Northwest Hawaiian Islands. 'Ihe University 

of Hawaii is also ax>perating in the program. 'Ihe study program is 

scheduled to cx:nclude in 1983. 

A critical element of the research p:ogram is work underway 

at Kure Atoll and planned at French Frigate Shoals by MaCOonaJ.d. 

Current efforts are fOC\JSing on growth and reproductive rates, nor

tality rates, population structure, recruitment, and mvement patterns 

at Kure. Similar work at French Frigate Shoals should help demmstrate 

differences and similarities between lobsters at the two locations. 

Data fran cx::atinuation of this work, in canbination with data fran 

other surveys and ccmnercial fishing, should provide a reasonably sollnd 

basis for recognizing any significant changes in stock or habitat 

conditions. 

Description of Fishery Activities 

7.4.l Main Hawaii Islands 

'Ihe spiny lot:ster fishery in the main Hawaii islands has been 

primarily an incidental or recreational fishery since rt:>rld War II. 

'l'tle cxmnercial catch has declined fran a high of 43,632 :r;ounds in 1949 

to 6,317 p::>unds in 1976. Probably this is offset by an increase in 

recreational catch. 'Ihe a:mnercial catch is a small percentage of 

Hawaii's total fishery, and m::st if oot all is caught within the terri

torial sea. 

'l'tle main islands fishery also includes a sut:stantial 
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recreational and sut:sistence catch, but the extent of these fisheries 

is unkna,m at this t:iine. 

Additional Discussion 

Although lobster fishing is cx,nducted around the eight major 

islands, the bulk of the c:annercial catch (80%) is made around Oahu, 

where the bulk of the htmall p::,pulation resides. '!he bottan area bet

ween O and 100 fathan;; lies primarily within the territorial sea, indi

cating the rapid fall off of Hawaii's coastline. '!he incidental nature 

of the spiny lobster ccmnercial fishery is shewn by the lcw total catch 

of lobster (10,000 lbs.) which have been trapped in MJ.Y one year in 

recent periods. 

Nets, traps and s:tiBA are used in the lobster fishery and 

catches are allrost entirely within three miles of soore. Trap catches 

are aPEBrentlY incidental to attenpts to catch various species of fish. 

Most net fishermen drop nets in depths fran l to 5 fathans along Oahu• s 

windward (northern) shore while trap fishing occurs along the leeward 

shore in depths fran 5 to 30 fathans. It> full-time a:mnercial fisher

men are known to concentrate on spiny lobster in local waters. 

A three mnth fishery feasibility study was axiducted by 

Chany in the sumner of 1975 off the east coast of the island of Hawaii. 

'!he limited results of the study indicated that a cxmnercial trap 

fishery for spiny lobster ~uld not likely be eronanically feasible. 
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Table 7.6 CCM-!m:IAL CM'CH OF SPiffi' IDBS'IER 
STME OF HAWAII DIVISION OF FISH AND GH-tE 

Year l:Ounds Caught value - --
1948 42,370 27,848 
1949 43,632 26,869 
1950 34,012 17,770 
l95l 17,230 10,149 
1952 18,052 11,088 
1953 17,938 11,230 
1954 14,999 8,369 
1955 16,136 10,677 
1956 U,732 7,371 
1957 14,392 8,966 
1958 9,192 5,964 
1959 12,339 7,975 
1960 10,473 7,049 
1961 12,642 8,542 
1962 7,890 5,232 
1963 10,277 7,834 
1964 9,846 7,895 
1965 8,158 6,639 
1966 5,481 4, 397 
1967 4,415 3,676 
1968 4,751 4,296 
1969 9,250 9,678 
1970 5,398 6,205 
1971 6,140 7,893 
1972 5,349 8,153 
1973 5,577 8,229 
1974 
1975 

4,467 7,415 

1976 6,317 11,357 
1977 85,839 199,065 
1978 33, 719 99,087 
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7.4.2 Northwestern Hawaiian Islands 

A research cruise of the OOM ship B/V 'l'CMnsend Crcm,,,ell 

during 1975 revealed the presence of high a:ncentrations of lobsters 

near Necker Island and a few other areas in the NWHI. 

Utilization of these resources l:egan gradually in 1976 with a 

few vessels venturing into the fishery on an experimental basis. Early 

emi:nasis was on the fresh, woole lobster market, but this market 

api:eared to have limited capacity. 

Between 1976 and 1980, six firms have fished for lobster in 

the ~1ll. vessels have increasingly utilized on-board processing as a 

means to overo:::me the limitations of the fresh market and to take 

advantage of the international market for frozen lobster taiis · (see 

Sections 7.5.2 and 7.6). Participation in the fishery has been limited 

due to the distance fran port to the fishing grounds (500-1500 miles 

each way) and the uncertainty concerning yield i;otentials. 

Catch data for the NWHI fishery are extremely limited because 

the small m.1mer of firms in the fishery imp:ses oonfidentiality 

restrictions a1 the p.lblishing of this data. Council estimates, based 

on a variety of sources, indicates this fishery gra,, fran 72,000 i;:ounds 

($208,800) in 1977 to 200,000 - 400,000 lobsters ($680,000 -

$1,360,000) in 1980. estimates of fishing effort are unavilable. 
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Estimate of ~ Iobster Landings 

Whole-Weight 

72,000 
45,000 

100,000 
400,000 

Ex-Vessel 
~ 

$2.90 
$3.00 
$3.20 
$3.40 

Revenue 

$ 208,800 
$ 135,000 
$ 320,000 
$1,360,000 

Sources: MS: State of Hawaii Division of Fish 
and Game: direct interview by Council staff. 

American Sanna and GlJalll 

'!here is no docmiented canmercial fishery far spiny lobster 

in American Samoa or Guam. Sport and subsistence fishing in inshore 

and reef waters takes place but catch is believed to q! small. 

Interest has been expr:essed in developing the spiny lobster fishery in 

these areas, but the locally-based fishing industries are small and 

undevelo:p!d at this time. 

F.ccnanic Characteristics of the Fishery(revised text) 

7.5.1 Harvesting and Processing Sector 

The traditional camiercial lobster fishery in Hawaii was 

simply an incidental fishery associated with fish trapping. Volumes of 

lol:lSter sold prior to the opening of the NWHI fishery were very small, 

in the range of five to ten thousand p:>unds during the past ten years. 

'lhe lol:sters were sold whole, and usually alive, through the fresh fish 

market and directly to retail outlets and restaurants. '!he NWHI fishery 

represents a fundamental transformation in Hawaii's camnercial lobster 
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fishery. 

m-m'. Fishery 

Six vessels cx:mprise the fleet participating in the NWHI 

spiny lol::ster fishery at the beginning of 1981. 'lhese vessels are 

primarily in the 65-100 foot class. Five of the vessels have on-tx>ard 

processing and freezing capabilities. Four of the vessels entered the 

industry in 1981 fran fisheries on the West Coast of ,the United States. 

On the other hand, the largest vessel which has participated in the 

NWHI fishery to date left Hawaii for other fisheries at the end of 

1980. 

over the six years since lobsters have been a:mnercially 

exploited in the NWHI, the fishery has been characterized by volatile 

participation. '1\-lelve vessels have participated in the fishery; saae 

for only ooe trip, others at a regular basis throughout the annual 

fishing seasons. Qily one vessel has operated in the fishery the 

entire period. Table 7. 6 describes the entry and exit of firms by 

tracking individual vessels over the six year :E;eriod and showing their 

level of participation in the fishery. 
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AmUAL mmY AN:l EXIT OF FISBIOO VESSErS .EOR 'lHE Nm! 
IDB5'IER FISHERY, 1976-1981.a 

Year 
1976 1977 1978 1979 1980 1981 

----- -------------~----
* * * -----

-- ---

* 

-~-----1 regular lobster fishing 
, ______ _ 

* 

----------

oo:asional lobster fishing 

participation only in Hawaiian fisheries other than 
lobster 

no i;:articipation in Hawaiian fisheries 

b In Hawaii April , 1981 prepared to fish throughout the season. 
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Participants in the NWHI fishery first attempted to sell their 

catch in the fresh fish market. Record landings were made in 1977, when 

72,000 p:Junds of woole live lobsters were landed (Table 7. 6). The 

market became saturated, hc:,,,,ever, and retail prices fell. '!he whole 

lobster market apparently was limited. Several vessels stopped fishing 

for lobsters in the NWHI, and others spread their effort to a variety 

of species. 

In 1978 and 1979, several vessels attempted to fish for 

lobsters and process then at sea. 'nle target market was the frozen 

lobster tail exi;ort market, where i;rice is generally established by 

international market forces. 'lbtal landings in 1978 were about 45;ooo 

p:Junds (in woole lobster equivalent weights), and an estimated 100,000 

PJunds in 1979. 

'lhree vessels carrying as many as 2500 traps were fishing in 

the NWHI lobster fishery during the sumier of 1980. 'Ihe canbined hold 

capacity of .these vessels was about 340,000 PJunds. All three vessels 

had processing and freezing capacity. Fishing occurred not only at 

Necker Island but at Maro Reef, a!:x:>ut 350 miles farther up the NWHI 

chain. 'lbtal 1980 harvests are unknom, since catch data are being 

maintained on a confidential basis; but unofficial estimates range fran 

200,000 to 400,000 lobsters, pr imar ily landed as frozen tails. 

'!he six vessels in the spiny lobster fleet availab.le for the 

NWHI during 1981 have a!:x:>ut 3400 traps and a canbined freezer capacity 

for 1. 3 million lobster tails. 'Ibis represents a major increase during 

the p;!St two years and indicates that despite the rapid turnover of the 
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fleet, interest in the fishery continues. 

7. 5.2 Markets 

Virtually all of the lobster trapped in the NWHI are pro

cessed to frozen tails for the restaurant industry. M::>st vessels sell 

to wholesale food brokers woo in turn sell the processed product to 

markets in Hawaii, the mainland U.S. and Japan. One firm has begun to 

specialize in exporting frozen seafood to the Mainland u.s. and to 

Ja:i;:an, and other fishing interests may be attracted to the processing 

and exporting sectcr as Hawaii's overall fishery develops. It appears 

that the Hawaii seafood market systen can readily absorb the entire 

production fran the fishery. 

'!be price of frozen lobster tail is determined in an inter

natic;,nal market by the nature of the product. '!he cost of transp::,rting 

frozen tails for international trade is relatively small1 and, the pro

duct produced internationally is fairly hanogenous, at least as cxn

sumers perceive the final product. '!hose firms producing frozen tails 

face a perfectly elastic demand for these product. Unlike the firms 

landing live lobster now and in past years, firms can sell all the fro

zen tails they can produce without lowering the price. 

In recent years the world price of frozen lobster tails has 

been increasing al:out 18% per year . In 1980 food brokers paid aoout 

$8. 50 per p::nmd (6-8 ounce tails) for imp:lrts fran AUstralia and New 

Zealand. 'rtle 1981 (April} wholesale price is $10. 00 per ];Ound (NMFS, 

Fishery Market News Re:i;:ort N-46) • Firms operating in the NWHI fishery 
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should receive this price during 1981 if their product is equivalent to 

Australia and New Zealand imPJrts. '!hey should receive even rrore if 

they incur the extra c:sts of marketing the product directly to 

restaurants. 

Hawaii's consurrers, including tourists, purchased approximately 

245,000 p,unds in frozen lobster tails (or equivalent dinners), wcrth 

about $2. 5 million ex-warehouse in 1980. '!he tails are mostly 

impJrted, with AUstralia and New Zealand l:eing the prime sources. 

until recently, danestic production has been a small percentage of the 

local market. 'llle current wholesale price is aoout $3/p:,und for whole 

lobster. 

Only ooe vessel nc:w serves the live, whole lobster market in 

a part-time operation. It is unlikely increased production of frozen 

tail will result in a lo,,er price in Hawaii, even if vessels produce 

more lobsters than are demanded in Hawaii. Firms will c::cntinue to 

~ their catch to Japan or ship to the mainland U.S. to receive the 

world i;:rice rather than drive the price do,,n at heme by increasing 

local supplies of frozen tails. 

'!he market for spiny lobsters in P.rnerican Samoa, Guam and the 

Northern Mariana Islands is not knc,,,m, but based on an equivalent per 

capita a:>nsumption, the market would t:e 44,000 p:>unds, worth $452,000 

retail. 

'rtle ~I lobster fishery has developed outside the a:nfines of 

the local fresh fish mrket by opening the expxt market in frozen 
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seafood products. BOth established and new entrepreneurs are involved 

in this marketing endeavor, which is indirectly suppxted by the State 

of Hawaii. 

7.5.3 anp].oyment 

current employment in the spiny lobster fishery fluctuates 

with the entry and exist of vessels. During 1980 approximately 30 

people were employed on the vessels, Il05t of which pcoc:essed their 

catch on board. 'lt>tal employment in the fleet for 1981 is estimated to 

be up to 50 workers, with an additional 10-15 en-shore. Fa.med ina:me 

in 1980 was about $500,000 with total revenue alx>ut $1.4 million 

(}.dams, pers. cx:mn.} • 

7.5.4 Ea:>nanic Feasibility 

'Ihe chronology of the NWHI fishery, with peak Earticipation 

follc:wed by sllMlpS and then renewed interest, indicates the ease of 

entry into the fishery but the difficulty in maintaining a persistent 

presence. 'Ihe ecDncmic rewards fran the fishery have yet to be 

deterinined. Only the marketers and the lone vessel selling whole 

lot::sters have been consistently involved in the fishery. 

'Ihe State of Hawaii Fisheries Developnent Plan estimates a 

catch rate of 938 :EXJunds per day, or alx>ut 2.0 p,unds per trap night 

would pcovide an 80 foct multi-purpa;e vessel with a t11e1rginally profi

table operation. Based oo historic catches in the NWHI, a a::mpranise 

catch rate of 2.5 :EXJunds per trap night would create a ncnthlyoperating 
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profit of $1,265, at 1978 pr ices. 

'!be fishery remains volatile largely due to the sensitivity 

of the firms profitability to catch rates. '!his can be seen by at a 

grai;n of minimum feasible catch rates for different mean lobster sizes 

and different discx:,unt rates (Adams). In Figure 7. 7, over a wide range 

of discx:,unt rates, say fran 0.05 to 0.15, the minimum feasible catch 

rate is between 1.0 and 2.5 lobsters per trap-night for 4 different 

lobster sizes. '!his is developed fran a 1978 prq:osed investment pr<r 

ject to harvest and process frozen lobster tails in the NWBis. Ebr 

assessing the eo:lnaai c viability of such an investment, the results 

also stx:M that the econanic success of a sustained investment in the 

fishery will be relatively sensitive to the catch rates. Ebr example, 

for a 0. 375 p:mnd lobster tail, the internal rate of return fran the 

propcsed project falls fran 10% to 5% if the average catch rate decli

nes fran 2. O to 1. 7. In the multi-species case, the relative sen

sitivity of profitability to catch r~e will not change very much as 

long as lobster sales are the primary source of revenue as the case has 

been. 



J 
fl 
n 
n 
n 
n 
f} 

n 
ll 
u 
D 
L1 

0 
0 
u 
0 
J 
u 
u 

FIGORE 7.7 

- 81-

MINIMM FF.ASIBrE CMC8: RATE BY DIOCOONl' RATE 
AND AVEIUG: IOBSIER TAIL SIZE. 

Source: .!!dams. (See source Docmient:) 
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7.5.S Fisheries Developnent 

'!he State of Hawaii has embarked on an ambitious fishery 

devel.opnent program. '!he State's Fishery Developnent Plan was approved 

by the Governor in 1979, and was endorsed by the legislature in 1980, 

when IIDre than $500,000 was appropriated for fishery devel.opnent 

projects. It is estimated that annual Hawaii fishery landings could 

increase as much as 60 to 104 million p:::>unds over current yearly lan

dings (Fisheries Developnent Plan). A large pxtion of this increase 

(especially high seas tuna) would likely cane fran fisheries in and 

even ceyond the ECZ around the NWHI. 

'!here are, ha,,ever, sane serious o::mstraints to developnent 

of fisheries in the ~I. 'lhe foremost is distance, with the asso

ciated time and fuel costs just ~ing to and returning fran the NWHI. 

'!he 1000--3000 mile round trip may take S-10 days of transit time for 

each trip. 

Viewed in this cx:,ntext, the spiny lobster fishery has played 

an imp:::>rtant role in ~I fishery developnent to date. A few, large, 

multi-fishery vessels have been able to use the spiny lobster fishery 

to cover the early cc:sts of exploring the NWHI to locate other har

vestable resources. '!hat is, revenues have oovered the operating 

costs of lobster fishing operations so that exploratory fishing far 

other species a:>ul.d ccntinue even if not at an imnediate i;:rofit. '!be 

relative certainty of catching at least sane lobsters has been an indu

cenent to overall increases in ~I fisheries. 
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In the future, however, the spiny l ob;ter fishery is expected 

to stabilize near its current levels of production unless new, high 

productive grounds are discovered. A major fishery targetting i:ri

marily on spiny lot:ster is not anticipated in the long-tem. Most 

spiny lot:ster harvesting in the Nm! will probably be done by multi

fishery vessels which spend all.y part of their t:ime and effort fishing 

for s¢ny lobsters. 

.Additional Discussion 

Vessel Profitability 

'!he essence of eoonanic caisideration for harvesting spiny 

lobster in the NWHI is the p:ofitability of the vessels. '!here has 

been considerable apprehension concerning the feasibility of lobster 

fishing in the mm:. 'lhese questions can not really be answered p:ior 

to experience. However, analysis of appropriate factors can be useful 

in assessing the relevance of ea:,nanic CX11Siderations to the managanent 

objectives of the spiny lot:ster plan. 

Given the pdstine nature of the NWBI it is not surprising 

that initial catch rates in the region have been am::,ng the highest in 

the world. However, even under fairly extensive fishing i:ressure and 

declining average size, the Necker fishery, which is ITCSt a,nvenient to 

landing live lot:ster in Honolulu, still provides high catch rates. 

'!be question is, hew do catch rates relate to c:osts of 

operation, and hor,,, does c:ost relate to the ex-vessel price fishers can 

obtain? 'lhis also relates to the fishing strategy of the vessel 
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involved. If we assume that onboard processing merely extends the 

range of operation (a fairly heroic assumption) , then we can make a 

projection of catch based ool.y on harvesting capability. '!he state of 

Hawaii Fisheries Developnent Plan provided the following~ forma 

financial statement for an BO-foot mul.ti-purp::se vessel which roul.d 

operate in the NWHI. (Figure 7. 7). 'lbe nonths concentrating on lobster 

provide an actual loss of $1,256 per ID:Jnth, but still cover variable 

c:osts by $7,236 per Il'Cnth, indicating a viable fishing strategy in a 

multi-species fishery during m::inths when other species are net 

available. 

A major operating exi;:ense is the cost of fuel in transit to 

the fishing grolll'lds, especially as exploitation of the fishery mves 

<May fran Honolulu. At present it takes 6 days to run to the fishing 

grounds. '!he State of Hawaii is attempting to obtain use of Tern and 

Midway Islands as fisheries bases. success in this regard would 

sul::stantially change the c:x:st structure of the lobster fishery, with 

greater effort :i;ossibl.e at lower operating CDSts. 
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FIQJRE 7. 8 Pro Forma. Financial Statement 
MJnthlyl 

80-Fcxlt Multipurp:>se vessel 

GOSS REVENCJE2 

Mixed species (shrimp, lobster, bottanfish) 

LESS: 

Eb0d and Fuel Expenses 
fuel3 

. food4 

Other Operating ExpensesS 
maintenance and repair 
gear replacement 
moorage 
miscellaneous 

Fixed Expenses6 
insurance, hull at 2.5% 
insurance, P&I 
depreciation@ 15 years 
cost ·of capital (10% on 25% equity) 

Crew Expense 

m:x:ME ~ TAXES 

.Assunptions: 

lassllres 11 mnth operations 

$7,019 
1,223 

1,910 
455 
80 

1,273 

1,500 
455 

4,000 
2,930 

pro foona based ai mixed fishing strategy 
individual species pro focna also available 

$29,472 

8,242 

3,718 

8,885 

8,492 

$ 135 

2catch: 4 month shrimp: 
3 month lobster: 

assorted fish: 
4 mo. bottanfish: 

56,160 lb@ $0.65 = $36, 504 
12, 832 lb @ l. 75 = 22,456 

675 lb@ 3.00 = 2,025 
9,000 lb@ 0.40 = 3,600 
6,515 lb @ 1.30 = 8,599 

19,845 lb@ 0.75 = 14,884 

~evised B:I estimates prorated over 3 species 
.::;,ll/persayday fer a 6 person crew for 24 days 
5based on shrimp c:x:sts 
6$660,000 vessel with 15 year useful life: $30,000 delivery o::st 
450 traps 

source: Hawaii Fisheries Developnent Plan, 1979 , p. 25 
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7.6 Socio-cultural Framework 

'!he subsistence and recreational fisheries of American Samoa and Guam 

are important, but spiny lobster is not a major c:anponent of these fisheries. 

Spiny lobster is an important recreational catch in Hawaii's main island waters. 

'l\io social aspects of the NWHJ: spiny lobster fishery are especially 

impxtant. First, as noted, the NWHI represents a chance for Hawaii's fishing 

industry to expand. Although spiny lobsters are net likely to be a major can

p:::x,.ent of Hawaii's overall fishery in the long-teen, it does repr:esent a leading 

a:mJ:X)nent of current fisheries developnent. '!he ™BI fishery is a sharp depar

ture fran the main islands cx:mnercial fishery, which has been in decline since 

world War II. However, several of those involved in the local fishery are also 

involved in developing the NWHI fishery, thus extending Hawaii's link to the 

sea. Ebr IICSt residents and visitors to the state this is witnessed in the wide · 

availability of fresh fish in local markets. 

Sec:cnd, the NWHI are a significant natural resource, where the impact 

of industrial society has been minimal. Al.though incidental intrusion into the 

area's erology occurs fran a variety of sources, a o::mnercial fishery would have 

a ntte sustained impact on the ec:x:system than many other activities. Bew 

society weighs the value of a region like the NWHI relates to the social charac

teristics of the cx:mnunity. '!he management plan attanpts to balance ea:manic 

and ecological ca1cerns. 

7. 7 Native Hawaiian Fishing Rights 

Unlike the native Americans in the oontinental united states, where a 

series of treaties and agreenents has provided f ormal legal ground for alloca- J 

J 

~ 
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tion · of fishing rights to native Americans, no such treaties were fomed in 

Hawaii. ~aditional. Hawaiian society was significantly affected in the quarter 

century J::rior to annexation of Hawaii by the United States in 1900. Eormal 

agreenents between the two goverrments concerning fishing rights were net inca:

porated into the Organic Acts relevant to Hawaii's :i;olitical integration into 

the united States. 

BoWever, there is a growing o:,ncern about the manner in which Hawaii 

was amexed and Hawaiian land ceded to the united States govermient. '!he rela

tionship between ancient Hawaiian land and water rights, including the extent of 

allocation by traditional. leaders such as the Konohiki, and the developing cx:m-
• 

mercial fisheries is not kn:::7.m. 'lhere does not appear to be an interaction l:et-

ween the ECMA in the Western Pacific region and native Hawaiian rights, but 

further research may be required en this issue. 

'!his plan will not affect any native Hawaiian, Samoan, or Chancrran 

cultural or religious practices so far as can be determined at this time. 
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16.0 CD1MENTS AND RESIONSES 

16. l SlJllllaI'y of Extent of Camients Received 

'lhe Council received 37 reviews of the draft FMP. 'lbe Environmental 

Protection Agency, Region IX, categorized the draft .FMP/EIS in category ID-1. 

This neans, first, that there is no objection to the proposed action as 

described in the draft~ and, second, that the draft oocunent adequately 

described the enviraunental impacts of the proposed action and of alternatives 

to the action. Eight letters subnitted through the State of Hawaii Office of 

Environmental Quality Control (OEQC) essentially indicated the originating 

agency had ro carment at the draft plan. '!he OECC offered several srn:stantive 

cannents which are discussed in later sections of this sumary. 'rtle Hawaii 

Department of Land am Natural Resources (bi:NR) presented several substantive 

cx::mments as well as a large nunber of much appreciated editorial corrections. 

The Hawaii Department of Planning and ~onanic Develoi;:ment (DPED) o:mnented 

principally with respect to consistency requirements of the EMP in relation to 

the Hawaii Coastal ZOne Management (CZM) Program. These state agency amcerns 

have been addressed in subsequent discussions. 

'lhe Council received technical cannents fran individuals at the 

university of GIJaJn and at the Office of Marine Resources, Government of American 

Samoa. '!be Environmental Center of the University of Hawaii at Manoa offered 

cxmnents on several substantive issues (e.g., determinations of MS? and OY, 

minimun size limit). 

Federal agencies c:anmenting on the draft FMP included the U.S. Fish and 

Wildlife Service, the Department of the Interior, the Marine Manmal Comti.ssion, 
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the Honolulu District of the U.S. Army Engineers, and the Headquarters and 

Fourteenth District offices of the u.s. Coast Guard. '!he National Marine 

Fisheries service provided review cx:mnents on the plan as well as a Biological 

Opinion under section 7 of the Endangered species Act of 1973 (ESA) • 

'l\io individuals woo formerly worked on aspects of the EMP offered 

carments. R:>ur organizations with environmental protection and ccnservation 

concerns offered o::mnents as well. '!he cxmnents fran the Center for 

Environmental E::iucation were extrenely detailed and reflected in-depth analysis. 

More than 60 pages of material were subnitted, which have been extremely useful 

in revision of the EMP. 
t 

Finally, public hearings were held in Honolulu, Pago Pago, and Agana. 

for ~lie ccmnent. 

It has not been p:ssible to include copies of the ccmnents received in 

the Source oocunent er EMP. '!he cost of ooing so is prohibitive. we have 

attE!!OFted in the fol.l.aiing pages to identify the substantive and technical can

ments and to indicate either the changes made in the EMP in response to the can

ments or the reasons why changes in the EMP were deened not necessary. The 

Council believes this presents a qualitative response to c::x:mnents and is within 

the framework encouraged by Council on Environmental Quality (CEO) regulations 

governing preparation of environnental statenents. Individuals or organizations 

who want a full set of a::mnents may order a set by writing to the Council. 

16.2 Sunnaries of the COIIIlents and Resp:,nses Received 

1. Center for Environmental Education (CEE) Cover Letter: Pr~es 

that a very conservative harvest approach be adopted in view of uncertainty to 
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provide a greater margin for safety; agrees a EMP is needed but must assure 

rninimun disturbance of ncnk seals and must assess long-term implications of the 

FMP in terms of future developnent and impacts on the NWHI. 

Resp.>nse: 'Ihe Council is aware of and sensitive to the risk of 

reaching wrong conclusions based on incanpl.ete data. '!his risk is acknowledged 

in Section 6. 'Ihe Council believes there is sufficient margin for error and is 

prepared to act quickly to amend the FMP if new information daoonstrates the 

need for such changes (Section ll. 3) • The Council believes that the rninimun 

size, area closure and gear restJ:ictions will protect 110nk seals and sea 

turtles. we also believe, however, that expansion of other fisheries will not 

l:e dependent on the expansion of the spiny lobster fishery. '!he FMP has been 

revised to indicate that the spiny lobster fishery has been able to cover sane 

exploratory fishing a:sts in the i;:ast and may do so to sane extent in the future, 

but that expmsion into other fisheries will require locating fishabl.e cxn

centrations of other species. Finally, the Council notes that restricting the 

fishing activities of vessels in other fisheries in the NWBI is l:eyond the scope 

of the Spiny IJ:>bster mP, which can only address the spiny lobster managenent 

1.ll'lit; and that controlling vessel landings on islands in the NWHI is the respon

sibility of the U.S. Fish and Wildlife Service and State of Hawaii. 

2. Daniel Gcx:ldrnan (for CEE) : hJrees that the plan would reasonably 

guarantee the c:::ontinued presence of viable p:,pulations of spiny lobster rut 

questions the derivation of MSY and OY and the degree of protection for m::.t1k 

seals; through technical analysis and criticism of determination of MSY, conclu

des that the MSY range of estimates is 1IK)St likely on the high side, and since 

OY was set equal to M:iY, the OY range is overoptimistic; raises concern aoout 
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the arount of time it might take to replenish the population if overfishing 

occurs; suggests evaluation of the role of larger lobsters relative to p:,pula

tion dynamics, given their greater fecundity; also proposes exploring the ben~ 

fits of an extended schedule for harvesting the nnon-renewable" surplus of large 

lobsters to reduce risk of overfishing; argues that extrap,lation of Kure Atoll 

gr~h data to all ma! lobster p::,pu].ations may lead to underestimating size of 

first reproduction, which would mean that a lower size limit takes even a larger 

portion of total reproductive p:::tential than indicated in the EMP; questions 

whether the 16% of habitat nc:losed" to fishing has been ana1yzed to determine 

the proportion of lobster population protected; propases alternatives for the 10 • 
fathcm and I.aysan 2CHnile closures to protect roonk seals; propases a 9. 0 an CL 

size limit; and prOIXJSes that research on density dependence factors be the 

highest priority research effort. 

Rese:ise: Mr. Goodman's critique of the MSY derivation was excep

tionally thorough and many p::,ints are well taken. '!he discussion of t-SY has 

been changed o:xisiderably to address those :i;:oints. Section 7.ll discusses MSY 

for the entire stock throughout its range as well as changes in p:,tential yield 

if fishing practices (e.g. , size limits) vary. '!he definition of OY for the 

fishery as it would be managed notes that OY ~uld likely be less than !-6'.i for 

the stock. Area closures requiring release of berried lobsters will rerove 

sul:::stantial p:)rtions of the p:,pulation al:x:>ve 7.7 cm CL frau the exploitable 

bianass, thus protecting reproductive capacity and maintaining forage for IOOnk 

seals and other predators. It is emi;nasized that the sequence of harvests which 

may occur - that is, the range of OY in early years and in the long term - is 

neither a qtDta nor a harvest. It is meant only as a l:asis for cx:mparing what 
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actually happens to what was estimated to happen. If there is considerable 

difference, the Council and ™E'S will try to find out why. 'Ihe alternative 

controls prop:sed (9. 0 cm CL, additi onal refugia, 20 fathan closure) would 

essentially preclude a fishery if recent experience and current information on 

lol:ster distribution, abtn:lance, and PJPU,lation characteristics are represen

tative of conditions throughout the mBI. Discussion of these alternatives is 

included in Section 10. l. S. Research on density dependence factors and the role 

of larger animals is proposed in Section ll.1.1. 

3. Vladimir Kaczynski and Robert L. Stokes (for CEE) : Setting O'l 

equal to MSY (and alx>ve ~ in the first two years) doesn ' t satisfy ECMA 

requirements to define O'l in terms of a set of objectives and the national 

interest: national standards require consideration of efficiency and allocation 

objectives, but this EMP fails to provide the data and tools for determining 

appcopriate harvest aoo effort levels; suggest that year-to-year management for 

spiny lobster is much mxe relevant because the species can be overfished so 

easily: the present and future capacity and intent of the fishery is not clearly 

defined: prop::lSe greater need to a:msider overcapitalization problems and to 

establish controls over "inputs" to the fishery; instituting limited entry now 

would a'fJOid need for painful process of reducing excess effort later: society 

would benefit by assuring that output (harvest) is achieved at lower co.st than 

with open access fisheries: note that available excess capacity fran Alaska 

could easily DDVe to NWBI when Alaska fisheries are closed; risk of oligopoly or 

ncnopoly effects would be limited since frozen lobster tails prices are set on 

the international market. 

Resp:,nse: 'Ihe description of the fishery (Section 7) has been revised 
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considerably since these cx:mnents (and sane others) indicated the earlier 

description apparently led to confusion. 'Ihe plan's objectives clearly incor

i;orate social and ec:manic factors which were imp:rtant in decision making. 'lhe 

new discussion of O'l further elab::>rates oo this matter. 'lhe council notes, 

however, that the eni;:hasis of the cxmnenters reflects a strong devotion to 

limited entry principles. As indicated in Section 10.1.5, the Comcil con

sidered l::ut. rejected the application of limited entry in the NWBI spiny lobster 

fishery at this time. IJttis is not due to lack of ooncern for ecx:>nanic 

efficiency, but to the inability to deucnstrate that an effective and fair 

limited entry program, consistent with ECMA requir~, would have the desired 

eff,iciency effects without adverse social effects. E'\lrther research and fishery 

data are needed to evaluate the benefits and ccsts of alternative limited entry 

programs in the context of multiple-fishery participants. 'Ihe plan proposes 

that such research be undertaken. Meanwhile, the discussion of O'l danonstrates 

that, in the long term, O'l will likely be less than the MSY for the overall 

stock; but in the first couple of years, O'f. will exceed MSY with attendant net 

present value benefits. 

4. CEE: (unnamed auth:>r}: 'lhe EMP underestimates the ptecarious sta-

tus of the Hawaiian rronk seal; fears extinction of the genus unless ncst prudent 

protective actions are taken; have to address overall, cunulative effects of the 

rMP; evidence of seal diving patterns is cited to supi;xxt argunent for 20-fathom 

(or 3-mile) clcsure, since 10-fathan closure is often close to shore and may not 

protect forage; propc::ee that all boats be required to carry observers and that 

log l:xx)ks record all fishing, ma1k seal, and sea turtle interaction; EMP also 

understates risk of entanglement in or injury fran gear~ raised a:lncern that 

lobster reproductive capacity may not be protected, which may adversely affect 
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that the EMI? could be mxe effective than the~ to protect Ita1k seals; 1:MP 

should require rep:rts by fishermen on all injury to or m:rtal.ity of ncnk seals 

and turtles, with penalty for failure to rep:>rt. 

Resp:,nse: 'nlrtles have been repcxted to be attracted to or 

disoriented by fishing vessels which are or may be lit at night but this appears 

to be unavoidable. Entanglement risks have been discussed in the EMP (Section 

7.3.3). Diving experiments to date suggest that neither seals nor: fish will 

attack released lobsters except when other materials (e.g., discarded bait) are 

simultaneously thrown overl:x>ard. '!here is unknown risk that bait will introduce 

emtic p!d:hogens to the NWHI. Tiger sharks are aoniverous, oppxtunistic 

- --- -
feeders, and the reduction in owrall lobster p::,pul.ations is not expected to 

affect feeding patterns. It is acknc:Mledged that vessels may oocasionally rtm 

aground, but the risk of such events will not be affected by this EMP~ 

Catt>ining the EIS/EMP/RA CCJllPOrlents in one doculent has resulted in reduced bulk 

of the docunEnt and, we believe, has facilitated plblic review. 'lhe language 

concerning DSA-ECMA relationships has been changed (Section 4). Rep%ting 

requirements include descri?:ion of incidents of m:::nk seal or turtle 

interaction. 

7. Greenpaac::e: criticizes lack of qootas given the uncertainties of 

stock respx15e to harvests; more attention should be given to the risks of the 

yield-per-recruit analysis as basis for selecting size limit and area closures 

to manage the fishery; did net address the critical nature of IlOlk seals' 

i;redicanent; CtJlllll.ative effects of management strategy not dealt with,~ 

cially in ccntext of Hawaii fishery developnent plans for mill ; should address 

20-fathan closures as an alternative: possible food source importance has not 
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been adequately recognized, especially considering pct.ential timelag between 

exp;!nded fishery and observable impacts on seals, and the long t:ime required for 

recovery of lobster stocks; risk of vessel groundings also understated; implied 

opp:sition to arr:/ fishery expansion, noting if the fishery is to be permitted, 

then there should be independent (i.e., non-government) observers, qootas, and __ 

measures to release lobsters at the b:Jttan; questiooed whether Council perce~ 

tioo of "socio-cultural" values included the value of protecting an area fran 

exploitation or p:,llution. 

Res:e,nse: Infocnation availab]~ -to the Council indicates that the 

size limit in canbination with area closures and required release of berried 

lobsters offers sufficient protection against overfishing, although there is 

sane risk given the limited data avail able. Qootas were not established because 

there is no factual basis fa: setting qi.x,tas, because enforcement would be very 

expensive, and because qu:,tas often lead to inefficient effort patterns (Section 

10.1.5). Mditional. infOIInation on the status of m:::,nk seals has bec-..n incor

porated into the plan. '!be Cllm.llative effects of the fishery in relation to 

other l:IHiI fishery pct.entials are discussed in Section 7.5 . 2. 'Ihe Council~ 

sidered 20-fathan closures but found no data indicating a need for such closures 

in the ECZ. t-MES did not propose any activity restrictions, including fishery 

controls, within arr:/ of the Critical Habitat options. Diving behavior has been 

discussed in Section 7. 3. 3. It is probably correct that su!:stantial time would 

pass to discover the effects of lobster ECP\,llation reduction on ncnk seals if no 

research were being done en this aspect. 'Ibat is why the EM!? recc:mnends that 

such research be given high priority by NEMS. vessel groundings will neither be 

generated by nor CXXltrolled under the l1MP, which affects fishing in the ECZ. 
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·.'lhe risk -of groundings ~obably is less with area clcsures (cxmpl.emented by 

state action) than with no plan at all. '!he EMP provides authority for NMFS to 

place observers on fishing vessels when needed. "Independent" ocservers are not 

needed for data collection. '!here is no information on which to base requir~ 

ments for specific release mechanisms for s~legal and berried lobster. '!he 

language has been m:xlified concerning FMP-ESA relationship; (see Preface). 

Infomation on "other" lobster fisheries is rxM included in Section 7. 1. 7. '!he 

intrinsic resource values of the tl'lHI are not questioned by the Council; 

however, a balanced use of productive fishery resources for the long-tem is not 

in catfl.ict with those values. 

a. Hawaii Office of Environmental Quality Coritrol: a!a:mnended 

clarification of MSY estimates, analysis of enforcement, State regulations, 

i;:ossible indirect arx1 cunula.tive biological impacts, criteria for evaluation of 

impacts, role of lobsters in ecosystem, and relationship to State Fishery 

Developnent Plan; and offered corrections to in Table 7.5. 

Resp:Jn.se: Changes have been made where appq;xx iate. 

9. Hawaii Department of rand and Natural Resources {two sets of 

a:mnents) : Agrees the EMP peDnit and repcrting requirements and research reo::m

mendations will provide quantitative and qualitative data to revise liMP if 

necessary to assure lal~tem sustainability of resource; the carapace .. 

length/tail width relationship needs to be corrected; applicability of plan to 

FCZ areas other than around NWBI should be clarified; proposes that measures 

identical to State regulations be adopted fer ECZ around main islands of Hawaii; 

suggest m:xiification of language ooncerning waters under State jurisdiction; 

indicates willingness to adopt State regulations oonsistent with EMP for State 
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waters in~; and identified a large nunber of editorial corrections. 

Respse: '!be supp::rt and cx,operation of the Department is re<Xlgnized 

and appreciated. '!he fishery management tmit description has been clarified as 

suggested, as has the relationship between ECZ measures and State and 

Territorial measures in all canponents of the fishery. '!be plan notes that 

State or Territorial measures will cx:,ntinue to have force and effect over their 

vessels in all areas. '!be language ccncerning waters under State jurisdiction 

has been oodified. 'lhe technical, editorial corrections have been useful • 

10. Hawaii Department of Planning and Ec:onanic Developnent: A 

"Determination of Calsistency" with Hawaii's Coastal zone Management Program 

should be prepared; the p:::sitiai of the State of Hawaii relative to jurisdiction 

over archipelagic waters should be clearly described; spiny lol::ster management 

should not be viewed in isol.atiai; further quantitative analysis is needed of 

the number of vessels, am::>unt of effort, possible waste disposal problans, ar.d 

magnitucle of impacts on bottan habitat; the EMP should m:xe clearly describe the 

informatiai needed to assure long-term protectiai of the species and the 

habitat. 

Respse: A "Determination of Consistency" is included in Section 

7.3.4, and a copy of the plan has been sent to the Department with a request for 

concurrence. '!be p:sitiai of the State ai archipelagic waters jurisdiction 

has been clarified. A discussion of the lol:ster fishery in relation to other 

ocean fisheries has been added to Section 7. 5.5. Quantitative analysis of 

imp!cts cannot be ccn:iucted with available data. Infcxmation needs are m:>re 

clearly described in the revised Section 11. 
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U. 'lhe folla1ing agencies in Hawaii had either oo objections or no 

Department of Health 

Department of Accotmting and General Services 

Department of 'n:anspxtation 

Department of Agriculture 

University of Hawaii water Resources Research Center 

Maui County Planning Department 

Hawaii Cotmty Planning Department 

12.. University of Hawaii (Manoa) Envircnnental Center :- 1:Urther analy

sis of the risk of overfishing with a 7. 7 en CL size limit is needed; suggests 

that a 8. 25 cu CL size limit without requiring release of berried females may be 

equally effective; questions enforceability of size limit if State regulations 

differ fran R:Z regulations; further evaluation of biodegradable panels and 

escape gaps is needed; relatia1Ship of lobster fishery to other fisheries and 

dewloi;::ment: should be discussed; EMP fails to assess the harvest level which 

would produce maximtm net econanic yield7 suggests further a::,nsideration of 

limited entry; EMP should address need for research natural areas and whether 

this need is provided for by present organizations. 

Resp:,nse: '!he discussia1S of MSY, O'l, and lobster biological data 

p:ovide the basis far: catcluding that the 7. 7 an CL size limit, in cx:mbination 

with area clasures and ?XJn-retention of berried lobsters, provides sufficient 

protectia, for rep:oductive ea:i;:acity. 'l'be 8.25 cu CL size limit may yield about 

equal p::>undage, but the lobsters would be larger; the la'ier limit is expected to 

yield a larger mnber of lobster tails with higher market value at a l.Gler 
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production cx::st per unit. 'ttlere is insufficient information to determine the 

level at which maxinun ea:manic yield accrues. State c:coperation is anticipated 

so enforcenent will rx,t be a problem. Besearch on the effectiveness of escape 

ports and rot-out panels is propcsed, and the EMP can be amended if appropriate. 

As IlCted atove (ccmnent #3), limited entry was not deemed appropriate for the 

fishery at this time. 'l.'bere is substantial research being done l'lOi in the NWHI, 

and the Iaysan closure will provide a baseline study area. N:> new research 

areas need to be set aside in the Council's view. 

13. Office of Marine Resources, American Sam:)a: 'lhe species list 

should include species (by local and scientific names) of lol::ster in 1\merican 

Samoa and Guam as well as Hawaii; specie$ cacq;.osltion of NWHI cannercial catches 

should be repxted; catch repxts should be species specific1 tail 

width/carapace length ratio should be checked; ECZ tx>tmdary discussion far 

American Samoa should be clarified. 

Resp.,nse: 'lhe recc:mnended changes were made. 

14. University of Guam Marine Laroratory: 'lhe EMP should be clarified 

with respect to applicability of peen.it and repxting requirements for vessels 

and individuals fishing in the liCZ around Guam, .American Samoa, and the main 

Hawaiian Islands. 

Response: 'lhe EMP has been changed to indicate that only carmercial 

fishers in the ECZ around these areas must obtain petJttits and report catches 

under this plan. 'Ibey must continue to observe the other requirenents of State 

or Territorial regulations in the adjacent territorial sea. 
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15. Dr. Tim Smith: MJnitored stock closures (e.g., is~by-island 

closures based al sane criterion) have been too quickly dismissed; in view of 

the imJ;recision of data al stock abundance and EXJPUl,atial dynamics, such clo

sures are necessary to assure that the management measures will protect repro

ductive capacit~n the definition of MSY as that which w4J. be achieved under the 

management measures proposed is circular and misleading; notes that multi

fishery lxlats can a::ntinue to exploit lobsters even at very lCM catch rates; is 

concerned that lobster EXJPUl,ations will be reduced to and maintained at very low 

levels at the nearest islands unless qu::,tas are imposed. 

Resp:,nse: '!here are insufficient data to set island qu:,tas, and 

enforcement of localized qtX)tas ~ul.d be inordinately expeilSive. '!he EMP notes 

that ~ cannot be determined with precision, but that OY will likely be less 

than f.SY for the stock in the long term. Reproductive capacity is expected to 

be protected by the size limit in canbination with area closures and non

retention of berried lobsters. If catch rates and research data deroonstrate 

that greater cx:ntrol is needed, the EMP can be cll\ended. 

16. Roy Mendelssohn: ~ed the Council undertake discriminant 

analyses to det ermine the appropriate tail width equivalent for the 7.7 cm CL 

size limit. 

Resp:,nse: '!he analysis was carried out and the results have been 

inc:orpzated into Section 7.1.8. 

17. U.S. Marine MaJmlal Camdssioo: JIJ]rees that the EMP is preferable 

to no plan to :Erevent overfishing and provide for protection of nr,nk seals and 

other endangered or: threatened species, but questioned effectiveness of proposed 
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plan in that regard; OY determination and description of fishery need revision 

to address potential for overcapitalization and for monk seal interaction; pro

p:,sed change in language concerning EMP-ESA relationship; believes the EMP 

understates the degree of decrease in llalk seals' pop.tlation; more oanplete 

discussion of possible direct and indirect effects of the fishery on IID1k seals 

is needed, e.g., subtle changes due to reduced food supply, disturbance £ran 

groundings or unauthorized landings, or increased monk seal reliance ai fish 

which may carry ciguatoxin; the lotster fishery should be described I11Xe clearly 

in relation to other fisheries in lffil; suggests evaluation of J;hased decrease 

in minimum size limits, or island-~island differences in management to test 

resp:,nses; insufficient basis for concluding that gear restrictions, area 

closures, and size l.ilnit will preclude entanglement and prevent adverse effects 

of food supply reduction, especially if ccntrols apply cnly in ECZ; suggested 

consideraticn of tying limited entry to size, area and season restrict i ons; pro

p:,sed improvement of reporting requirements; proposed change in OY by including 

8.25 an CL and 20 fathan closures to give greater weight to ecological factors; 

rea::mnended that research needs above and beyond tmS and others' planned acti

vities be identified; observers should be placed on all vessels until it can be 

concluded the fishery p::ses no direct threat to IOOnk seals; and the plan should 

include an "orientation program" to help fishecnen understand ESA and ~A. 

Res:e,nse : 'lhe EMP has been revised to distinguish between lv5Y for the 

species, asst:ming o:mtrol over fishing so lv5Y can be achieved; and OY for the 

fishery, representing the am:,unt that can safely be harvested under the .manag~ 

ment measures chc:sen. O'.l will m::st likely be less than~ due to area cl.0s ures 

and release of egg-bearing lobsters. Area closures also maintain foraging areas 

for trenk seals. 'lhe language on EMP-ESA relationship; was changed. Information 
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on the status of ncnk seals was added. Direct and indirect effects have been 

addressed, although we have not speculated at length on all !X)Ssibl.e outccmes or 

events but have focused on reasaiably foreseeable caxlitions. 'ttle descriptiat 

of the fishery includes infocmation on related fisheries and devel.opnent 

prospects. A phased size limit decrease does not appear t;o be necessary. '!be 

proposed gear restrictions will minimize the risk of any such incidents without 

precluding fishing activities. Limited entry in o::mbination with size, area and 

season restrictions was not odginally a::msidered; this alternative -is -one of 

many that can be looked at if fishery and research data indicate the EMP is oot 

achieving the stated objectives. 'lhe Council believes its decisions reflect 

careful weighing and b:ll.ancing of ecx:>logical, biological and econanic factors, 

and that the MC rea::mnendations ~ beyond what is needed for ea>logical 

purpcses. Research programs of tiME'S have not been assessed for "adequacy"; the 

Council has, however, proposed that certain research be given high i;:ciority, 

including JrCnk seal research. 'Uie Council believes it \olOul.d be t.n'lise to 

require that all vessels carry ot:servers; rather, observer placement should be 

viewed as aie of several pc:ssible ways to obtain the necessary information. It 

is no:e aa;iropriately the resp,nsibility of ~ to develop orientation programs 

regarding ESA and M>tPA i=covisions. 

18. U.S. Fish and Wildlife Service: 'lhe management :E3=ogran appears to 

provide safeguards for protection of the lobster breeding stock; regulations 

should state that waters in the Hawaiian Islands National Wildlife Refuge are 

closed to ccmnercial fishing; several detailed cxmments were included. 

Resp:,nse: 'lhe draft regulations of the plan i;ertain only to fishing 

in the ECZ. 'lbe plan acknowledges State of Hawaii and Fish and Wildlife Service 
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authorities in their respective areas of jurisdiction. we have addressed the 

detailed ccmnents by changes in the EMP. 

l9. U.S. Department of the Interior (5an Francisco): In the absence 

of good growth and reproduction data, an 8.25 cm CL restriction to ccmplement 

State controls appears reasonahl.e; agrees tangle nets and other gear :r;otentially 

damaging to endangered species should not be permitted7 subsistence fishing by 

native 1.X'P'.llations may represent a significant historical/cultural activity; 

native fishing rights should be researched further; EX)tential relationship to 

the Native American Religious Freedan Act should be addressed. 

Res:e,nse: State waters and FCZ waters will have similar measures in 

force under this plan. we have no i.nfacmation at native fishing i;ractices in 

Hawaii, Guam, and American Sanca with respect to FCZ waters. '!here is no 

resriction prop:lSed ca1cerning subsistence or religious uses of spiny lobster. 

20. U.S • .Army Engineer District, Honolulu: Urges that the EMP con

sider ~itional research and interim regulations to minimize ghost fishing7 

review need for minimun tail width measure1 describe events in the fishery since 

1976 IOC1re clearly; rep:,rting requirements should include identification of sites 

and frequency of trap losses; and 112ny technical, editorial ccmnents. 

Resp:x,se: '!here is insufficient information to danonstrate a i;roblem 

with ghost fishing at this time, but the Council has prop:>sed research on this 

as~. '!he EMP indicates the regulations will specify the method far deter

mining the appropriate tail width standard. '!he description of the fishery has 

been improved. Bep:,rting of trap lesses is na,, required. 
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21. U.S. Coast Guard (two letters): '!he plan should prohibit 

mlesting of berried lobsters; vessels landing their . catch outside Honolulu 

should be required to repcrt to~ through the 14th coast Guard Dist_rict prior . 

to such landing so catch can be inspected; the FMP should require filling in 

logtxx:>ks within 24 hours of catching lobsters if at-sea inspections are to be 

meaningful; area closures should be defined (as prop:sed) by reference to 

National Ocean survey Charts. 

Resp:rJSe: '!he ai;propriate changes have been made. 

22. Envirannental Protection Agency, Region IX: '!he Draft EMP/EIS was 

classified in c:ategxy IO-l, meaning EPA had no objection to the p:opased 

action, and that the draft~ statement adequate1y set forth the envirormen

tal impact of the p:op:::,sed action and alternatives reasonably available. 

Resp:rJSe: '!he Council. acknowledges the EPA categxization. 

23. Natiaial. Marine Fisheries Service: EUrther discussion of the ade

quacy of the 7. 7 cm CL size limit to prevent overfishing is needed; the manage

ment unit needs to be defined ncre clearly; efficiency c::cnsiderations and enfor

cement: a:sts need to be discussed further; the need for the plan should be 

dem:instrated; infa:mation on the like1ihood of State cooperation would be 

useful; the fishery a:,uld be described m:ire clearly, especially with respect to 

markets fa: lobsters in Bawaii7 C2M ca,sistency should be discussed; the 

discussions of M.SY and OY need clarification; sane citations are erroneous or 

need cJ.arification; long-term yields and eamanic returns indicated in the EMP 

should be reviewed; stripping of eggs fran a berried lobster should p:obably be 

prohibited; data needs should be described clearJ.y, while detailed regulations 

l1 
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by 1'li1FS can specify the proper format; questioned whether the tail width 

measurenent would be equally precise for live and for frozen lobsters; 

Biological Opinion concluded there is insufficient information to deoonstrate 

that the plan will net jeopardize the o::mtinued existence of endangered or 

threatened species, but agree that the EMP is preferable to no action; prop:lSes 

that procedure for restricting the fishery in the event of incidental mxtality 

be included in the plan; and reo::mnended certain minor technical change. 

Res:e,se: Further discussion of the size limit has been added. The 

definition of the management unit has been clarified. 143ditional information on 

the ~I fishery has been presented to address the efficiency concern. 

Enforcanent costs are discussed mxe clearly. 'lhe need for the plan is cl.early 

described. '!he State of Hawaii has indicated its intent to pranulgate cx::mple

mentary regulations. '!he lobster markets are described m:xe cl.early. C2M con

sistency determinations have been added, and the plan will be sent to each C2M 

agency with a formal request for ooncurrence. 'lhe relationship between M5Y and 

OY has been described m:xe clearly. 1:t>tential yields and ecorx:mic returns are 

discussed m:xe clearly. '!he pl.an would prohibit 11stripping" berried lobsters. 

Data sul:mission requirenents are identified, with mFS to specify fomats and 

procedures in cooperation with State and Territorial agencies. Tail width is 

not expected to change with freezing. '!he EMP acknowledges the authority of the 

Secretary of Ccmnerce to deal with emergencies in the fishery under the ESA and 

ECMA. 

24. Office of the Chief Eoorx:mist, DeJ,mtment of catmerce: cannended 

Council for willingness to o:msider and pcop:::se new measures as new information 

l:ecame available; urged Council to consider approac:h for rapid EMP adjustment to 
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further improvements in data base: suggested expanded Executive SU11nary in lieu 

of short Regulatory Analysis (RA) and EIS sections; prop::sed c:cnsideration of 

perfor:maiice standard rather than gear design standard to protect na1k seal; 

ccsts need clarification. 

Resp:>nse: 'lhe plan indicates the Council• s willingness _ to act rapjdly 

to amend the plan as new infor:mation becanes available, but the EMP process is 

very loog and cunbersane. Jmendments can :i;robably not l:e implemented in less 

than six mart:hs except in near-emergency situations. 'lhe EXecutive Surmnary has 

been expanded, but RA and EIS sections have been retained and improved. Costs 

have been clarified. 
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DATE 

ll/26/BO 

12/3/80 

12/8/80 

12/8/80 

12/8/80 

12/ll/BO 

12/ll/80 

12/ll/80 

12/12/80 

12/17/80 

12/17/BO 

12/17/80 

12/18/80 

12/18/80 

12/26/80 

12/30/80 
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List of Reviewers 

PEROON/OR;ANIZATION 

Jake Makenzie 

Rey Mendelssohn 

PUbl.ic Hearing 

SUSllnU Ono 

Hideto Kono 

PUblic Hearing 

Douglas Perkins 

Richard wass 

Dale Coggeshall 

Kisuk Cheung 

RJlll-1 B.E. 'lhanp;on 

Kelley Dobes 

Public Hearing 

Eileen Coaley 

Harry Akagi (8) 

R.W. Christiansen 

u.s. Environmental Protection Agency, 
Region IX, San Francisco, California 

Center for Coastal Marine Studies, 
University of California at Santa Cruz 

Honolulu, Hawaii 

Chairman and Member, BOard of Iand and 
Natural Resources, State of Hawaii 

Director, Department of Plarming and 
F.conanie Develcpnent, State of Hawaii 

Pago Pago, American Samoa 

Pago Pago, American Samoa 

Office of Marine Resources, 
Goverriment of American saiooa 

Pacific Islands Administrator, U.S. Fish 
and Wildlife Service, Honolulu, Hawaii 

Chief, Engineering Division, Army 
Engineer District, Honolulu, Hawaii 

Ccmnander, 14th Coast Guard District, 
Honolulu, Hawaii 

Greenpeace Foundation, Honolulu, Hawaii 

Agana, Guam 

Office of General Counsel, s.w. Region, 
Te.tmi.nal Island, California 

Acting Director, Office of Envil.amient al 
Quality Control, Honolulu, Hawaii 

Chief, Fisheries Law Enforcement Branch, 
U.S. Coast Guard, Washington, D. C. 



DATE 

11/30/80 

12/30/80 

l/2/81 

l/5/81 

l/5/81 

l/6/81 

l/9/81 

l/19/81 

l/19/81 

l/2l/81 

l/2l/81 

l/23/81 

2/11/81 

Z/11/81 

Z/18/81 
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PJ:anf/ORGH1!1.ATIOO 

Patricia Port 

Sustm1 Ono (2nd) 

Tim smith 

Mits Bataoka 

Steven Amesbury 

Doak cox 

Courtenay M. Slater 

Marilyn Milberger 

Thanas Groans 

Ernest K0saka 

John R. 'l\iiss 

Steven L. Montganery 

Jeff Polovina 

Terry L. Leitzell 

Alan Ford 

Regional Envircnnentat Office, U.S. 
Department of Interior, san Francisco, 
California 

Chairman and Member, Board of rand and 
Natural Resources, State of Hawaii 

MttE"S southwest Fisheries center, 
La Jolla, California 

Fisherman, Honolulu, Hawaii 

Marine Labxatory, university of Guan, 
Agana, Guam 

Directac, Envircnnentat Center, 
University of Hawaii, Honolulu, Hawaii 

Chief B:orx:mist, U.S. Department of 
Camierce 

Hawaii Audub:ln Society, Honolulu, Hawaii 

EXecutive Dir 'ector, Center foc 
Envircnnental ~ucation, washingtoo, 
o.c. 

o.s. Fish and Wildlife Service, 
Honolulu, Hawaii 

EXecuti ve Director, Marine MaJnnal. 
Ccmni.ssion 

Conservatia1 Council for Hawaii, State 
Board Member and Representative, National 
Wildlife Federation, Honolulu, Hawaii 

~ southwest Fisheries Center, 
Honolulu, Hawaii 

Assistant Administrator for Fisheries, 
OOM-?M:'S, Washingtoo, D.C. 
(Biological Opinion) 

Regional Director, H'S Southwest Region, 
Tecninal Island, California 
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s .. UNITED STATES DEPARTMENT DF COMMERCE 

Nat:ianal Oceanic and Atmospheric Administration 

SECTION 17 .O 

~~~,~~: 
\ 

.. ,I NATIONAL MARINE FISHERIES SERVICE 
.s Waahingtan,Q.C. 20235 

BIOLOGICAL OPINION ~-..-
r£B 18 19St 

Mr. Wadsworth Y.R. Yee 
Chairman 

F/MM2:CX 

Western Pacific Fishery Management Council 
1161 Bishop Street~ Suite 1608 
Honolulu, Hawaii 96813 

Dear Wads, 

Enclosed is the biological opinion prepared by the National Marine 
Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species 
Act of 1973, as amended, concerning the impact of the proposed Fishery 
Managecient Plan for Spiny lobster Fisheries of the Western Pacific Region 
on the threatened and endangered species of the Northwest Hawaiian 
Islands for which NMFS is responsible. 

The Council does not have sufficient information to insure that the 
proposed plan is not likely to jeopardize the Hawaiian monk seal or the 
green sea turtle population of the Northwest Hawaiian Islands. However, 
if the plan is not adopted and impleciented the spiny lobster fishery may 
continue to grow and will operate without regulation. We believe that 
the potential for adverse impacts to endangered and threatened species is 
ouch greater fr0C1 an unregulated fishery than frOCl a regulated fishery. 
Therefore, we recomi.iend that the proposed plan be adopted and implemented 
in accordance with the reasonable and prudent alternatives set forth in 
our biological opinion. This reccw:mendation is contingent upon 
iaplecentation of the provision contained in the plan for collecting 
inforcation concerning the nature and extent of any interactions between 
endangered and threatened species and the lobster fishery and the use of 
the lobster resource as a diet iteci by endangered aild threatened species. 
This information is necessary to evaluate the impacts of the fishery on 
endangered and threatened species and will enable the Council to fulfill 
its obligations pursuant to Section 7 of the Endangered Species Act. 

We encourage the Western Pacific Fisheries Managecent Council to 
continue consulationwith NMFS in order to evaluate the infomation 
concerning the nature and extent of monk seal/fishery interaction. If 
consultation is not continued, the Western Pacific Fisheries Management 
Council cust reinitiate consultation if new information becanes 

10TH ANNIVERSARY 1970-1980 

National Oceanic and Atmospheric Adminiscration 
A ycung agency with a historic 
tradition of serlica ta the Nation 
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available, if the plan is modified in a way other than considered in our 
biological opinion, or if another species that occurs in the project area 
is listed as threatened or endangered. 

We look forward to continued coopera~ion-in future consultations . 

Enclosure 
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Endangered Species Ac~ 
Section 7 Consultation/Biological Opinion 

AGENCY: Western Pacific Regional Fishe:ry Management Council 

ACTIVITY: Implementation of a Fishery Management Plan for Spiny 
Lobster in Hawaii 

CONSULTATION CONDUCTED BY: National Marine Fisheries Service 

BACKGROUND INFORMATION 

The Western Pacific Regional Fishery Management Council C the Council) has 

developed a Fishery Management Plan (FMP) and Draft Envir0t1mental Impact 

Statement (DEIS) for the spiny lobster fishery in Hawaii. By letter dated 

January 28, 1980, and received February l, 1980» the Council requested formal 

consultation pursuant to Section 7 of the Endangered Species Act CESA) of 1973» 

as amended, for possible impacts of the proposed action on endangered species 

in the project area. On April 4, 1980, the National Marine Fisheries Service 

(NMFS) requested an extension of the consultation period pending receipt of a 

final review draft of the FMP/EIS. On August 11, 1980 the Council requested 

that formal consultation be reinitiated. On October 4, 1980 the Western 

Pacific Program Office, Southwest Region, received frOlll the Council, a draft 

spiny lobster FMP/EIS intended for NMFS review prior to the public hearings 

scheduled in December 1980. Although not specified in the request for 

consultation we have considered the potential il:lpacts of the proposed project 

on the threatened green sea turtle (Chelonia aydas) as well as the impacts on 

the Hawaiian monk seal (Monachus schauinslandi). 
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The documents reviewed during the consultation for development of the 

biological opinion include the Fishery Management Plan; Environmental Impact 

Statement and Regulatory Analysis fo ·: the Spiny Lobster Fisheries of the 

Western Pacific Region, marked for Public Review; the Proposed Regulations for 

the Spiny Lobster Fisheries; the Source Document for the -FMP; and the DEIS for 

the Proposed Critical Habitat for the Hawaiian Monk Seal in the Northwestern 

Hawaiian Islands. 

PROPOSED ACTIVITIES 

!be proposed action is the implementation of a spiny lobster fishery 

management plan which was developed in order to create a management system. for 

spiny lobster fisheries in the Fishery Conservation Zone (FCZ) of the Western 

Pacific Region between 3 and 200 nautical miles (Dllli) off the Hawaiian Islands , 

American Samoa, and Guam. Currently there is no management system for these 

fisheries. However, State or Terrttorial fishing and landing regulations may 

indirectly affect lobster fishing beyond the territorial sea. 

The emph~sis of the proposed management regime is directed at conservation 

of the spiny lobster stocks of the Northwest Hawaiian Islands (?NIU). These 

are the only known stocks of significant ccmmercial potential under the 

jurisdiction of the Council. Currently spiny lobster fishing in American Samoa 

and Guam consists of sport and subsistence fishing in inshore and reef waters. 

Interest bas been expressed in developing the fishery around American Samoa and 

Guam but locally baaed fishing industries are small and undeveloped. 

The species of spiny lobster which forms the basis of the Hawaiian fishery 

is Panulirus marginatus. A second species, Panulirus penicillatus, is taken to 
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a lesser degree. The NWHI are essentially tminhabited and only within the last 

four years have the spiny lobster stocks there come under any intensive fishing 

effort. 

Approximately 84 percent of the spiny lobster habitat in the NWHI lies 

within the FCZ. Although the State of Hawaii requires a special permit to land 

lobster taken in the FCZ, when lobster caught in the FCZ is landed it is 

regarded as an import and not subject to fishing regulations or landing laws. 

The only extant regulation of the fishery in the NWHI is the prohibition 

against commercial fishing within the boundaries of the Hawaiian Islands 

National Wildlife Refuge (HINWR). 

This management plan recommends a management regime to control the catch of 

spiny lobsters in the FCZ of the NWHI by establishing a mirumum carapace length 

(CL) of 7.7 cm (3 inches), gear restrictions on commercial exploitation, area 

closures in shallow waters, prohibition of retention of ovigerous or "berried" 

lobsters, and an area closure within 2.0 miles of La.ysan Island. 

The Council has detemined that the maximWll sustainable yield (MSY) for the 

NWHI spiny lobster fishery is the greatest catch of lobster that can be taken 

annually under the recommended management regime. They believe this management · 

regime will protect the reproductive potential of the spiny lobster stocks. 

Precise estimates of MSY are precluded by an insufficient data base. Good 

estimates of abundance and stock condition of spiny lobster in the NWHI are not 

available. Lobster life history parameters are poorly tmderstood, and the 

survival rates of eggs and larvae to the age of recruitment are unknown. The 

FMP identifies these data deficiencies and provides for the collection data 

relevant to these unknowns. This data gathering program will be used to 
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monitor the he~th of the lobster stocks and assess the impacts of the fishery 

on the loster resource. 

Based on information that is available, MSY under the proposed management 

regime has been estimated to be within the range of 236,000 to S00,000 

lobsters. This estimate does not constitute a management quota, but is 

intended to provide a basis upon which the impacts of the proposed regulations 

can be judged. 

In order to encourage economic development in Hawaii's fishing industry, 

the Council also determined that the range associated with optimum yield (OY) 

should be between 419 1000 to 908 1000 lobsters in the first year of the FMP; 

331 1000 to 717 1000 lobsters in the second year; and 230 1000 to 500,000 (the MSY 

range) lobsters in the third year and thereafter . This would reduce the virgin 

stocks to MSY densities. 

The Council expects that the OY will be harvested on a sustained basis by a 

small number of Hawaii-based multi-fishery vessels, and a number of deep sea 

trolling vessels on a sporadic or incidential basis. 

In addition to conservation of the lobster resources the FMP purports 

protection of threatened and endangered species in the NWHI. Area closures 

will provide forage reserves for monk seals and sea turtle hauling, breeding, 

and nesting beaches . Trap opening sues are regulated to reduce the potential 

for monk seal entrapment, and methods of collecting information to fill 

pertintent data gaps regarding impacts of the fishery on threatened and 

endangered species are identified. 
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Main Hawaiian Islands 

The spiny lobster fishery in the main Hawaiian Islands has been primarily 

an incidental fishery since World War II. The commercial catch has fluctuated 

between 4,145 and. 9,250 pounds since 1966. This represents a small percentage 

of Hawaii's total fishery. As lobster habitat is generally limited by the 100 

fathom (fm) contour and. the 100 fm contour around the main islands is generally 

within three nmi of shore, most of the catch is from within the Territorial Sea 

and is subject to the State regulations. The bulk of this c011UD8rcial catch (80 

percent) is made near oahu, where the majority of the human population. resides. 

Both tangle nets and traps are used in the lobster fishery in the main 

islands. Trap catches are apparently incidental to attempts to catch various 

species of fish. Most net fishermen drop nets in depths fran one to five fm 

along Oahu's windward (northern) shore. Trap fishing occurs along the leeward 

shore in depths frOlll 5 to 30 fm. No full-time commercial fishemen are known 

to concentrate on spiny lobster in local waters. 

The main islands fishery also includes a significant recreational and 

subsistence catch, but their extent is t.mknown. 

Northwest Hawaiian Islands 

A research cruise of the NOAA ship R/V Townsend. Cromwell during 1975 

revealed the presenc e of high concentrations of lobsters near Necker Island and 

a few other areas in the NWHI. 

Major utiliza t ion of these resources began gradually in 1976 with a few 

multi-gear vessels venturing into the fishery on an experimental basis. 

Since 1976, about six fit'llls have fished for lobster in the NWKI. Vessels 

·ve i ncreasingly utilized on-board processing as a means to overcome the 
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limitations of the fresh fish market and to take advantage of the international 

market for frozen lobster tails. 

The vessels currently attempting to exploit th~ resource are approximately 

100 feet in length and utilize on-bo~rd processing and freezing. They use a 

version of the California two-chamb~red trap, deployed on a main line and 
. 

spaced at intervals of 6 to 30 fm. Each main line contains 75 to 150 traps. 

Vessels carry between 500 to 1,200 traps. Traps are set ·each day prior to 

sundown, fished overnight, and retrieved the next morning. 

The traps are rectangular box shapes, framed with steel reinforcing rods, 

and covered with wire mesh of varying sizes. · Entrances to the traps are 

conical, with two entrances to the outside chamber and usua1ly a single 

entrance to the inner chamber. 

Catch data for 1976-1979 in the NWHI given in Table 7.8 of the FMP indicate 

an apparent decline since the 1977 peak of 72,000 pounds. However, can.plete 

data for 1979 have not been published because questions have arisen concerning 

their proprietary nature. The catch in 1980 exceeded 100,000 lobsters (a 

lobster with an 8.25 cm carapace length weighs about one pound). 

No foreign fishing for spiny lobster in the NWRI is known. 

LIST OF THREATENED AND ENDANGERED SPECIES FOUND IN WATERS OFF 'IKE NWHI 

Monachus schauinslandi - Hawaiian monk seal 
Megaptera novaeangliae - Humpback whale 
Chelonia mydas - Green sea turtle 
Dermochelys coriacea - Leatherback sea turtle 

Hawaiian Monk Seal (Monachus schauinslaruli) 

The Hawaiian monk seal population was almost eliminated due to sealing and 

harassment in the nineteenth century. llistorical records indicate Chat monk 
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seals were utilized for oil and pelts during that time. Only the cessation of 

sealing and the monk seal's isolated habitat in the NWHI allowed the species to 

survive. After recovering somewhat since the turn of the century, the monk 

seal is again experiencing a decline in total population. Current population 

estimates indicate there are probably no mora than 1,000 monk seals and 

periodic surveys conducted since the late 1950's indicate that this population 

may be declining. 

The breeding range of the monk seal is restricted to the ten NWRI. They 

have been observed in waters around the main Hawaiian Islands and as far away 

as Johnston Atoll (240 m:u. SW of French Frigate Shoals). There is no evidence 

to indicate that the range has been significantly different from this, although 

Kenyon (1972) postulated that prior to the arrival of the Polynesians, monk 

seals bred on favorable beaches of the main Hawaiian Islands. 

There has been a definite decl;ine in the number of monk seals at the 

westermost islands: Kure, Midway, Pearl and Hemes Reef, Lisiansld., and 

Laysan. The greatest declines have been observed at Pearl and Barmes Reef and 

Midway where means of recent counts have shown a 90 percent decrease from 

counts ude in 1957-1958. At Lisiansld. and Kure the means of counts made from 

1976 to 1979 show decreases fr0111 counts made in the late 1950's of 65 percent 

and 75 percent, respectively. The counts at 1.aysan have shown the least 

decline, about 50 percent. Generally the reasons for these declines are 

unknown. Kenyon (1972) has attributed the decline at Kure and Midway to human 

disturbance. 

While the population as a whole has been declining the counts at French 

Frigate Shoals, Necker, and Nihoa indicate an increase in the number of monk 

seals utilizing these easternmost Islands. The population at French Frigate 
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Shoals has increased by about sixfold and has been stable since 1975. The 

cause of this increase 1s unknown. Im¢gration frOlll disturbed areas does riot 

appear to be an important factor, because data fran tagged seals indicate there 

was no more movement of animals into French Frigate Shoals than into other 

Island populations. Strict use of permits issued by the HINWR has limited 

human activity to Tern Island and neat shore waters. These controls combined 

with the long distances between Tern Island and the other islets at French 

Frigate Shoals have reduced the impacts of human activity and could have 

contributed to the increase of monk seals at French . Frigate Shoals. The counts 

at Necker and Nihoa have increased from O in 1957 and 1958 to 46 in 1977. 'Ihis 

increase is unlikely to continue as there is little suitable beach habitat 

available. 
. 

Coral sand beaches are the preferred habitat for pupping, hauling out and 

nursing. Protected reef and water areas adjacent to reefs and beaches are 

utilized extensively by adult females with nursing pups and weaned pups that 

are learning to feed. Pupping occurs from late December to mid-August with the 

majority of pups born between March and May. Females do not leave their pups 

during the five to six week nurs -ing period, and the pups gain many times their 

birth weight during this short interval. If nursing is interrupted or if 

weaning 1s premature, the probability of pups surviving is thought to decrease 

significantly because they lose a large percentage of their body weight during 

their first year while learning to fend for themselves. 

Observations of mating behavior indicate that the nearshore waters adjacent 

to pupping and hauling beaches are part of the breeding habitat of moak seals. 

When at the breeding islands, monk seals feed on fish and invertebrates 

associated with the coral structures of the inner reef and outer ree.f slopes. 
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Known prey items include octopus, spiny lobster, eels, and various species of 

reef fish. 

A monk seal recovery team has been established for the purpose of 

developing a management plan to pranote the conservation and recovery of the 

monk. seal populations. This plan will include a list of research priorities 

designed to define the position of the monk seals in the NWRI ecosystem, to 

identify causes for the decline of the monk seal population, and to recommend 

management measures to eliminate factors contributing to the decline including 

minimizing monk seal/human interactions. 

Humpback Whales (Megaptera novaeangliae) 

The humpback 'Whale population that winters in Hawaiian waters numbers 

between 500 to 700. They migrate between higher latitude North Pacific summer 

feeding groupds and winter breeding/calving areas around the main Hawaiian 

Islands. Their numbers peak in late January through February and remain fairly 

constant through mid-March. In April they begin migrating out of Hawaiian 

waters and by late May or early June the last whales usually have departed. 

Humpback 'Whales are particularly attracted to broad bank areas and during 

the winter breeding season usually concentrate in waters less than 100 fm deep. 

In the Hawaiian Islands, major areas of concentration are Penguin Bank; the 

waters bounded by the islands of Molokai, Maui, Lanai, and Kaholawe; and the 

nearshore waters of the island of Hawaii between Upolu Point and Keahole Point. 

They are consistently found, although in smaller numbers, in several other 

areas of the main Hawaiian Islands, including Oahu and Kauai. During the 

latter stages of the winter migration humpbacks have occasionally been sighted 

in and around the NWHI, particularly at French Frigate Shoals. 
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Because their distribution is generally restricted to the main islands and 

the occasional visits to the NWHI occur when the population begins the 

northward migration, we do not anticipate any adverse interactions between 

humpback whales and the spiny lobster fishery. 

Green Sea Turtle (Chelonia mydas) 

Green sea turtles have been exploited for food since at least Captain James 

Cook's arrival in Hawaii' in 1778, and probably as early as 600 A.D. with the 

initial occupation of Hawaii by Pacific area Polynesians. Under the strictly 

enforced '"kapu" system that remained in effect until 1819, turtles could be 

eaten only by priests or nobility. The traditional, controlled exploitation of 

turtles by Hawaiians gradually disappeared with the abolition of the '"kapu" 

system, the influx of immigrants, and the discovery of the unexploited and 

uninhabited NWHI. Numerous canmarcial expeditions to the NWHI took place 

during the 1800 1 s and early 1900's to exploit green sea turtles, seabirds, 

guano, pearl shell, monk seals, and sharks. Turtles were taken principally for 

meat, oil, and use as sha-rk bait. When the Japanese chartered fishing vessel 

Ada visited these islands for five months in 1882, at least 410 turtles were 

taken off the beaches and from the adjacent waters. Shipwrecks were another 

factor in the exploitation of Hawaiian Chelonia. The survivors of vessels that 

struck reefs in the NWHI often had to depend on turtles and other marine and 

terrestrial animals for food sources. The 30 stranded crew members of a 

whaling vessel wrecked at French Frigate Shoals in March of 1859 killed and ate 

in excess of 100 turtles before being rescued. 

Even though most the NWHI were declared a preserve for native birds in 1909 

and later redesignated a National Wildlife Refuge in 1940, this refuge status 
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had not served as a signficant deterrent to the exploitation of turtles until 

recent years. In 1946 a commercial fishing base was established at French 

Frigate Shoals. Both turtles and fish were captured in the area and 

transported ta Honolulu by aircraft using the abandoned airstrip on Tern 

Island. One of two fishing companies using the base estimated taking about 200 

turtles from 1946 until they tet:m.inated operations in 1948. During the summer 

of 1959, turtles were again taken at French Frigate Shoals by a commercial 

fishing company based in Honolulu. 

Green sea turtles were known to nest in the main Hawaiian Islands as 

recently as 45 to SO years ago, but there have been no recent documented 

reports of nesting at these islands. There remains, however, considerable 

nesting in the NWHI, primarily on the islets within French Frigate Shoals: 

East, Whale-Skate, Trig, Tern, Gin, and Little Gin Islands. The approximate 

nut:iber of females nesting annually at French Frigate Shoals has ranged from 94 

in 1967 to 248 in 1979, with a annual mean number of 180 for this period. 

Nesting occurs from the middle of May to early August with the peak season 

during late June. The majority of breeding females nest on East (55 percent) 

and Whale-Skate (35 percent) Islands. Preliminary results from. a recently 

completed tagging study at French Frigate Shoals indicated that for the most 

part the females remain in nearshore shallow waters adjacent to the nesting 

beaches during the internesting interval. 

Incubation lasts from approximately two to three months with the average 

just over 64 days. It is unknown if the population of green turtles at French 

Frigate Shoals is stable at the present time. The number of females nesting 

annually since 1973 has fluctuated substantially, and no trends can be 

detected. 
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Although the majority of the Chelonia graz~ng areas thus far identified are 

found in the main Hawaiian Islands, juvenile Chelonia have been observed 

feeding on Caulerpa sp., Codium sp., and small anthozoans that grow on the 

calcareous reef structures near East, Whale-Skate, and Tern Islands at French 

Frigate Shoals. 

Leatherback Turtle (Dermochelys coricea) 

The leatherback is not known to nest in Hawaii, however, they are regularly 

sighted in the offshore waters of the Hawaiin Archipelago. This essentially 

pelagic species of sea turtle feeds mainly on jellyfish with crustacea and 

algae also reported from. stomach contents. Although this turtle bas never been 

highly valued due to its soft shell and reported unpalatability of its flesh, 

1 t bas been heavily e."tploited for i_ts eggs and oil. 

On several occasions leatherbacks accidentally have been caught or 

entangled in fishing gear (lines and nets) around the Hawaiian Islands. During 

August of 1979, at least ten leatherbacks were sighted in pelagic waters 

northwest of Midway between 41°-43°N and l75°-179°W. In May of 1980 foreign 

vessels fishing gill nets for squid in this area were found to have entangled 

at least five and drowned three leatherback.s. During a cruise of the F/V 

Easy Rider Too in October of 1980 a leatherback was found entangled in a 

lobster trap line near Kure Atoll. The turtle was released alive. 

POTENTIAL IMPACTS TO PROPOSED CRITICAL HABITAT 

Critical habitat has not been designated .ri.thin the project area for any of 

the threatened or endangered species for which NMFS is responsible. However, 

critical habitat has been proposed for the QOnk seal. Although Section 7 does 
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not require formal consultation on proposed critical habitat it does require 

the Federal action agency (the Council) to confer with the service (NMFS) on 

any agency action which is likely to result in the destruction or adverse 

modification of proposed critical habitat. We believe that consolidating the 

conference on potential impacts to the proposed monk seal critical habitat with 

this biological opinion will avoid conflicts that might arise if monk seal 

critical habitat is designated. On February 29, 19801 NMFS published the PEIS 

for the proposed designation of monk seal critical habitat and requested public 

comment. The prefen-ed alternative described in the DEIS includes designating 

all beach areas, lagoon waters, and ocean waters out to a specified distance or 

depth offshore around Kure Atoll, . Midway Island (except Sand Island), Pearl and 

Hermes Reef, Lisianski Island, Laysan Island, French Frigate Shoals. and Necker 

Island. 

Three options were presented for defining the seaward limit of critical 

habitat . Option 1 includes all waters out to the 10 f1l1 contour, Option 2 

includes all waters out to the 20 fm contour, and Option 3 includes all vaters 

out to three nautical miles around the islands or barrier reefs of the atolls. 

The selection of the preferred option has been deferred until studies of the 

diving and feeding behavior of monk seals at Lisianski Island are completed. 

These studies will provide information for the evaluation of the relative 

amount of protection provided by each option . 

No specific regulations or restriction of activities were proposed in the 

DEIS. The primary purpose for designating critical habitat is to bring to the 

attention of all Federal agencies operating in the area, the endangered status 

of the monk seal and the importance of maintaining the habitat upon which the 

continued existence of that species depends. Pursuant to Section 4(£) of the 
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ESA, the NMFS will promulgate specific regulation to ~estrict activities which 

adversely impact monk seals. The pr01:1ulgation of regulations is not contingent 

upon the existence of fomally designated critical habitat. 

The definition of critical habitat includes, "those physical and biological 

features essential to the conservation of the species" (emphasis added). 

Therefore, the proposed critical habitat of the monk seal will be modified by 

the presence of fishing vessels, the placement of fishing gear, and alteration 

of the lobster populations. There is insufficient infortiation available to 

fully assess the extent of these modifications. 

The proposed FMP reduces these impacts in the FCZ through area. c;osures, 

gear restrictions, and management measures designed to perpetuate the breeding 

stocks of lobsters. However, there continues to be no management of the 

lobster fishery in state waters and impacts associated with the fishery in 

those waters may be more ,severe as a result of being closer to breeding, 

hauling, and nesting beaches. We urge the Council to work with the State of 

Hawaii toward the development of state regulations for lobster fishing in the 

territorial sea of the NWHI. State regulations should complement the proposed 

regulations in the lobster FMP for fishing in the FCZ around the NWHI. This 

would result in the establishment of a coiaprehensive management regitie for the 

conservation of the NWHI populations of spiny lobster. The impacts of the 

proposed activities are discussed in more detail in the next section. 

Recommendations to monitor these impacts are made to ensure that they do not 

pose a threat to the continued existence of the endangered species considered 

in this biological opinion. 
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POTENTIAL IMPACTS 

Potential impacts of the spiny lobster fishery on endangered marine species 

can be placed into three categories: disturbance, incidental mrtality, and 

reduction of a known food resource. The Council believes that the management 

measures proposed in the FMP would preclude any of these iapacts. We are 

concerned that the available infomation is too sparse to allow a~esuate 

evaluation of the potential impacts of the lobster fishery with or without 

implementation of the FMP. However, the FMP's promise of access to pertinent 

information weighs in favor of its implementation. 

Monk seals and sea turtles may be disturbed by the presence of fishing 

vessels in the vicinity of preferred beaches and by crewman ashore either for 

recreation or as the result of grounding. There is too little information 

available to allow an assesSt:ient of the impacts of such disturbance, but huma.n 

interaction has been implicated in the reduction of monk seal populations at 

Kure and Midway (Kenyon, 1972). 

Additional adverse impacts associated with groundings include oil spills, 

which could result in monk seal and sea turtle mortality and pollution of 

habitat; displacement of animals from preferred habitat as the result of human 

interaction; and introduction of rats, which could decimate sea turtle nests. 

Area closures and landing restrictions proposed in the FMP reduce the threat of 

adverse impacts from disturbance and groundings, but more infomation is needed 

to assess the acceptability of the potential for these kinds of impacts even at 

the reduced levels of risk offered by the FMP. 

Incidental mortality could have severe impacts on the monk. seal population 

and could be a threat to the sea turtle population. Monk seals and sea turtles 

may drown as the result of becoming tangled in lines or getting caught in 
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traps. On several occasions monk seals have been observed tangled in lines or 

netting (Andre and Ittner, 1980; Balazs, 1979; Kenyon, 1980). Although the 

fate of those animals is unknown, these observations identify incidental 

mortality as a potential problem. 

Loggerhead sea turtles and to a lesser degree green sea turtles have been 

identified as the cause of damage to gear and loss of catch in the spiny 

lobster fishery of southern Florida (Higman and Davis, 1977). If we may 

generalize from southern Florida to the NWHI, a similar sea turtle/fishery 

conflict could arise in the NWHI. 

We believe aey incidental IIX)rtality of monk seals is unacceptable and we do 

not know what level of incidental 1110 rtali ty, if any, the green sea turtle 

population could survive. The FMP offers safeguards to help reduce the 

potential of incidental mortality. These include: area closures, which have 

the effect of restricting fishing to areas removed from high monk seal and sea 

turtle densities; gear restrictions designed to prevent monk seals from. getting 

caught in traps; and prohibitions on the use of nets, explosives, and chemicals 

which reduce the potential for incidental take. Based on available 

information, we cannot conclude that these safeguards are sufficient to protect 

monk seals and sea turtles. 

Maximum size restriction for lobster trap openings are proposed to help 

eliminate the potential for lllOnk aeal entrapment. 'Ihe proposed regulations 

restrict the greatest diagonal or diameter of the inner-most opening to a trap 

to no greater than 6.5 inches, and the outer-most opening to no greater than 

10.5 inches. Measurements of cranial circumference, taken from dead IIX)nk seals 

ranged from 15.9 inches to 23.8 inches (Johnson and Johnson, personal 

communication). The smallest measurement is from a pup of unknown age and the 
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largest from an adult. Assuming these circumferences are circular the range of 

diameters would be from S. l to 7. 6 inches. Measurements taken at the zygomatic 

width (widest point) of prepared skulls ranged from 4. 7 inches to 6. 9 inches 

(DeLong, personal communication). These measurements indicate that the maximum 

size restrictions of trap opanings are not sufficient to eliminate the 

potential for entrapment, particularly in view, of the fact weaned pups learning 

to feed and juveniles dispersing from the islands are the an:lmals most likely 

to investigate lobster traps. 

The predator-prey relationship between 1110nk seals and lobsters is poorly 

understood. The lobster fishery bas the potential of reducing the lobster 

populations to levels at which lobsters are no longer available to monk seals. 

Although the spiny lobster has been identified as a prey species for monk seals 

(DeLong, 1978), its relative importance in the monk seal diet is unknown. ~at 

is known of monk seal food babi t:s has been acquired through analysis of 

regurgitations, fecal samples, and stomach contents acquired opportunistically 

from dead anil:Lals. Infot1aation from such analyses indicates monk seals are 

opportunistic feeders supported by a diverse prey base. Therefore, we believe 

that if lobster were to become unavailable to monk seals, monk seals probably 

could adapt by shifdng to other prey species. However, with the available 

information we cannot assess the amount of stress such a shift would place on 

the monk seal population, nor can we evaluate the impact of that stress on the 

monk seal population. 

!be FMP proposes to protect the monk seal from the reduction in 

availability of lobster by maintaining lobster populations at MSY levels. 

Regulations proposed to conserve the lobster populations include the size limit 

(lllinimua 7.7 cm CL), the release of berried lobsters, and restriction of 
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fishing inside the 10 fm contour. This area restriction will provide a lobster 

breeding sanctuary, from which significant amounts of recruitment are expected, 

and as a monk seal forage reserve. 

We are concerned that the Council's estimates of MSY and OY may be too 

high. They base their estimates of MSY and , OY on the assumption that the 

lobster stocks in the NWHI are unexploited. However, the NWHI lobster fishery 

has been active in certain areas of NWHI since 1976. Yearly harvest from 

Necker, Gardner _Pinnacles, and Maro Reef have yielded 2,000 pounds of whole 

lobster in 1976; 72,000 pounds in 1977; 45,000 pounds in 1978; and 15,000 

pounds in 1979 (partial). In 1980 the catch to mid-year was approximately 

100,000 lobsters. These data suggest that fishable stocks at these locations 

may no longer be at unexploited levels. If OY is overestimated the fishery 

could result in a depletion of the lobster resource. Therefore the FMP does 

not insure the availability of lobster to conk seals. 

The FMP contains a proposal to gather data for the purpose of monitoring 

the status of lobster stocks, as well as elucidating some of the lobster life 

history parameters which are poorly understood. This monitoring program should 

identify declines in lobster stocks in time to protect the lobster stocks from. 

depletion and insure that lobster continue to fulfill their role as a prey 

species. 

CONCLUSION 

There is insufficient information available for the Council to be able to 

insure that the proposed activity will not jeopardize the continu~d existence 

of the monk seal and green sea turtle populations of the NWllI. The predator

prey relationship of monk seals and spiny lobster is poorly understood and 
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there is essentially 110 information available on the importance of the spiny 

lobster in the monk seal diet. Of greater concern though, is the lack of 

information necessary to assess the potential for incidental injury, mortality, 

and disturbance of monk sea+s and sea turtles as the result of interaction with 

the fishery. 

We are faced with a .tmique situation in which we believe implementation of 

the proposed activity is preferable to the no action alternative, even though 

we are unable to reach a conclusion regarding the likelihood of jeopardy as the 

result of implementing the proposed FMP. The no action alternative would allow 

the existing fishery to grow at an unrestricted rate and contime to operate in 

an unregulated fashion. The FMP offers safeguards that reduce the potential of 

adverse impacts that may result from. the no action alternative. These 

safeguards include regulations designed to protect the reproductive capacity of 

the lobster stocks; gear restrictions to reduce the potential for monk seal 

entrapment; and area closures, which act as reserves from which recruitment to 

the lobster population can occur. The area closures will also act as buffer 

zones between the fishery and monk seals and sea turtles, assuming the State of 

Hawaii promulgates com.plementary regulations. 

The FMP recODlmends an infon:iation gathering program to collect data for the 

purpose of defining the life history parameters of the lobster, monitoring the 

status of lobster stocks, and assessing the effectiveness of the FMP in 

conserving the lobster stocks. These types of data are necessary for lllOre 

accurate estimates of MSY and may provide indication of the availability of 

lobster to mcnk seals. Without the FMP these data would be difficult to 

collect • 
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We believe these safeguards and the infomation gathering program offer 

some protection to monk seals and sea turtles from the ililpacts of the fishery. 

Therefore, we recommend that the FMP be implemented provided the Council adopts 

the reasonable and prudent alternatives discussed below. This recommendation 

in no way alleviates the Council of its obligation under Section 7(a)(2) of the 

ESA to insure that the activities conducted under the spiny lobster FMP are not 

likely to jeopardize the continued existence of the threatened •and endangered 

species which occur in the NWHI and should not be construed as a "no jeopardy" 

opinion. 

REASONABLE AND PRUDENT AL TERNATlVES 

The Council has the responsibility of assuring that the infotlllation 

necessary for a proper a ssessment of the FMP is collected. This information is 

required in order that we may complete a biological opinion concerning the 

likelihood of jeopardy from the proposed ac tion. Methods of collecting this 

infomation are offered below. 

Studies of monk seal food habits have been conducted by NMFS and will 

continue to be conducted as part of the monk seal recovery plan. We anticipate 

these will be long tem studies because we must rely on observational data and 

fl 

0 
{) 

f l 
I l 
u 
0 
0 
D 
n 

analysis of scats, spewings, and stomach contents of dead animals. The Council 
1

} 

should continue periodic consultation with the NMFS endangered species staff as 

these studies could produce biological reasons for adjusting OY. 

Collection of information on i ncidental mortality and disturbance is of 

high priority and should be addressed in the FMP. The provision of making this 

information available is a key fact or in our recommending iaplementation of the 
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FMP. We offer three methods for collection of monk seal and sea turtle/fishery 

interaction data. This list is not exhaustive and we realize that the Council 

may prefer some other method of collecting this information. 

1. Modification of the proposed observer program: 'I'he FMP recanmends that 

qbservers be placed on lobster vessels at the discretion of the Regional 

.Director, NMFS, Southwest Region, for the purpose of collecting lobster data. 

These observers could be instructed to collect data on disturbance, 'incidental 

injury, and incidental mortality of lllOnk seals and sea turtles resulting from 

interaction with the laster fishery. Observers could also collect 

opportunistic information on moDk seal and sea turtle food habits, 

distribution, moveaents, etc., and they could contribute to the data base used 

for assessing the status of the monk seal and sea turtle populations. 

2. Implementation of a voluntary observer program: Under this program 

observers would be placed on board lobster vessels at the invitation of the 

vessel owners or operators. The inforination items collected would be identical 

to those collected by the discretionary program just described. However, the 

Council should recognize that info:cmation collected by a voluntary program may 

be biased by an inability to design a randoa sampling scheme. Furthermore, 

there is also the possibility of underestimating levels of interaction because 

those vessels that voluntarily carry observers are generally the vessels that: 

are more likely to abide by the ESA and the FMP. 

3. Design and initiate an independent research project: This method could 

be utilized to gather all the information that would be provided by a 

discretionary observer program without concern for introduction of bias. This 

method would be more expensive than the other methods because it woul.d require 

chartering commercial lobster vessels for the purpose of observing 1110nk seal 
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and sea turtle/fishery interactions. 

As discussed in the potential impacts section incidental mortality of monk 

seals is expected to have severe impacts on the health of the monk seal 

population. Therefore, our final reasonable and prudent alternative is that 

the Council include in the proposed regulations, provisions for restricting 

lobster fishing at any or all of the NWRI for the purpose of investigating and 

identifying the cause(s) of any incidental 1:10rtality. These restrictions 

should apply until such time as the cause(s) of the mortality has been 

identified and eliminated. 

Consultation must be reinitiated should new or additional information 

reveal impacts of the proposed activities that may affect listed species or 

their habitats; the proposed activities are modified,..- by other than the 

adoption of the above reasonable and prudent alternatives or a new species· 

within the geographical boundaries of the proposed action is listed. 

Nothing in this biological opinion should be construed as authorizing any 

"take" of endangered or threatened species pursuant to Section .10 (a) of the 

ESAnor immunizing any actions frOCl the prohibition of Section 9 (a) of ESA. 
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A!'PENOIX l 

To: 

From: 

AUG 2 5 1980 
U.S. DEPA$1TM:::'JT OF COMMERCE 
Nation.al Oceanic and Atmosphe.-ic Administration 
NATIONAL HARINE FISHERIES SERVICE 
Southwest Fisheries Center 
Honolulu Laboratory 
P.O. Box 3830 
Honolulu, Hawaii 96812 

August 19, 1980 

W~Ye Chai~ma~PPFMC . ... ~,,,'!!JI-____ -
R r ~om a, Director> Honolulu 

F/SWC2:RSS 

Laboratory 

Subject: Spiny Lobster FMP--Consideration for a change in 
minimum carapace size 

The Council is scheduled to revie~ and possibly approve 
the Spiny Lobster FMP at its next meeting scheduled to be held 
in Pago Pago, American Samoa, on 16-17 September 1980. The 
proposed regulation in this draft: FMP calls for a minimum cara
pace size of 8.25 cm to separate "legal" from "illegal" sized 
lobsters. I believe the selection of this minimum carapace 
length was ba~ed on a number of considerations. These included: 

1. Concern that a minimum carapace size of less than 8.25 
cm would substantially reduce the reproductive capacity of the 
lobster population. This conclusion was based on a study of a 
limited amount of data showing the relationship of fecundity 
with carapace size. 

2. Based on limited data. the study of growth of the 
Hawaiian spiny lobster suggested a very slow growth rate. How
ever, sufficient data were not available to construct a va1id 
age-growth relationship. · 

3. Information of the size at first ma·turity for female 
lobsters was lacking. 

Recently scientists of the Honoluli : ~aboratory have re
examined the 8.25 minimum carapace size • limit issue. Huch of 
the impetus for this re-examination came from extensive discus
sions held with Dr. Bruce Phillips of CSIRO. Australia. Dr . 
Phillips, who is an authority on the Australian spiny lobster, 
recently spent J weeks in Hawaii t:o work with members of my 
staff. 

I believe the results of this reassessment are sufficient 
to recommend that the Council reconsider the 8.25 cm minimum 
carapace size limit. I believe the data support the establish
ment of a minimum size limit less than the recommended 8.25 cm. 
Briefly my comments and views that led to this recommendation 
are as follows: 

n 
11 

l l 
[l 

[J 

ll 
0 
0 
11 

l l 
l l 
l 1 

LI 
J 

] 

J 

.l 



[J 

D 

.J 
J 

2 

1. A concern that a substantial ·reduction in reproductive 
potential would occ~r if the minimum carapace size were to be 
set less than 8.25 cm. is based on a discussion provided in 
section 7.1.5 of the 8th draft FMP (March 1980). I believe the 
interpretation of the data in this section is in error. The 
data provided in Figure 7.l are used to construct other ~igures 
in this section. The error is in assuming that the histogram 
of catches by sex for the Midway and Oahu samples represent the 
population-at-large. This is not the case. A sampling bias 
must be in effect since a unormal" population should have sub
stantially more smaller (younger) animals than larger (older) 
animals. If one makes an .adjustment for this bias it ~ay be 
that · the contribution to the reproductive capacity by lobsters 
smaller than 8.25 cm may be substantial. 

2. A comprehensive study has not been undertaken on the 
reproductive profile of the Hawaiian lobster, especially the 
size at first maturity. Th~ available dat~, however, suggest 
that a notable amount of spawning does take place even at the 
8.0 cm size class. Appendix A provides an analysis of the 
available data comparing the spawning potential of females as 
a £unction 0£ ca ·.r.apace .••size.; · 

3. While results from one fishery cannot be applied to 
another without some justification, it is heartening to note 
that the Western Australia spiny lobster fishery has been suc
cessfully managed with a minimum carapace size of 7.6 cm. The 
feature that is all the more remarkable for this fishery is 
that ~he minimum size is lower than the size at first maturity 
(egg bearing) . · This mea~s the lobsters are subjected to fish
ing pressure even before they reach the egg-bearing age. 

4. Dr. Phillips expressed a view that the data for the 
Hawaiian lobster population are inadequate to establish a mini
mum carapace size that will provide for a reliable measure of 
reproductive capacity; however, he felt tnat the minimum size 
could be set below 8.25 cm . if it could be demonstrated that 
spawning took plac~ below the 8.25 cm level. Dr. Phillips 
stressed the point that whatever mini~u~·size is selected in 
the final decision. effort should be maae to maintain this 
minimum size limit over a sufficient time period, e.g., 4-5 
years. This is to assure a means of m~asuring the impact of 
the minimum size on the population. During this period data 
should be collected from the fishery to monitor the changes in 
catch rates, reproduction, and growth rates. 

5. I understand that Dr. Craig MacDonald has collected 
data over the past year from Kure Island that suggest a much 
more rapid growth than has been postulated heretofore. If this 
is true, some of the concerns which led to taking a conservative 
approach in the current FMP may not exist. I believe the 
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Planning Team and the SSC were concerned with the long time 
interval between spawning and age at first · maturity. It was 
feared that the animals would be subjected to intensive fish
ing effort over a number of years before the animal reached 
the s~ze at first maturity. 

In summary, I would like to recommend that the Council 
ask the Spiny Lobster Pl~nning Team and the ' SSC to review the 
minimum carapace size issue ~gain before the Council's American 
Samoa meeting. Dr. Polovina and other members of my staff will 

available to ·work with the Planning Team and the SSC. 
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AN ESTIMATE OF T·H~ .RELATIONSHIP BETWEEN FEMALE SIZE AND 
TUEIR CONTRIBUTION TO TOTAL POPULATION EGG PRODUCTION 

By .J. Polovinc1 
Southwest Fisheries Center 

Honolulu Laboratory 
National Marine Fisheries Service 

. P .- 0 • Bo;,: 3 8 3 0 
. Honolulu, Hawaii 96812 

This report ·presents the most recent data available concern
ing the reproductive potential of the spiny looster in the North
western Hawaiian Islands •. Tnis upaates the data in the spiny 
lobster FMP. 

To determine . the cont~ibution to · egg production as a function 
of carapace length we need the following three relationships: 

i) The ratio of the ··nuu(&er of Berried females to total females 
in the population as a function of carapace length and season. 

ii) The nuT11ber of eggs produce;d by an "average" female as a 
function of carapace length ~ 

iii) The proportion of females in the population as a function 
of carapace length. 

An estimate of the first relationship, tne number of berried 
females to total females by carapace size, is dete~minea £roe 
sampling data presented in Ta&le l. The relationsh~p &etween the 
number of eggs produced and female carapace lengtn is obtained 
from work done at NMFS (Victor Ronda} ·and is presented in Taole 2 
and Figure 1. The proportion of fema 'les in the population by cara
pace size is estimated by back · calculating fTom the upper tail of 
the sampling distribution &ased on an annual natural mortality of 
.4 and a growtn curve recently obtained &y Craig MacDonald (Fig. 2}. 

For a given m:onth, tne numb.er of .egg-s produced by al.l the 
females in a given carapace length inte~val is obtained from the 
product of the female population size (N) times the proportion of 
the population in the size interval i (Pi) times the proportion of 
berried females in· the size interval i (B1) times the number of 
eggs produced by an average female in the size ~nterval i (e 1 ). 
If the n,1mber of eggs produced by the population of females in 
carapace size interval i is denoted Ei then tnis can be e~pressed as; 

If we then sum the E1 values over carapace size classes less than · 
or equal the m-inimum carapace s:f.ze then ve obtain an estimate of 
the total number of eggs produced by all females of carapace len._ .1 

less than or equal the mini~um caraP,ace length. 
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Since the total £~male population size is not known, the 
absoluate numoer of eggs cannot oe estimated. However, for a 
giv~n carapace length the pToportion of the eggs proauced by 
females with carapace length not exceeding tne given carapace 
length relative to the total number of eggs produced by al .l 

. females less · than say 8.25 cm carapace length can . be computed. 
This computation has been performed for carapace lengths of 
7.5, 7.75, and 8.0 cm ooth for selected oanks separately as 
well as for the banks · pooled (Figs. 3, 4). 

An interpretation of Figure 4 in terms of the effect on 
population egg production of a re .daction from a ,nini'lllul!l cara

' pace length of 8.25 cm to 7.8 cm, for example, in a heavily 
fished situation where the vast majority of eggs come from 

·females below the minimum carapace length voold be to estimate 
th~t the 7.8 cm restriction results in an egg production wnich 
is 72% of the egg~ produced with an 8.25 c~ carapace length 
minimum. 

However> in the dynamic .situation of actually reducing the 
minimum carapace length two additional £actors uay oecome 
important. First egg production of females below say 7.8 cm may 
increase as may survival of these eggs_due to a reduction in 
density. How~ver, this trend is opposed by an ' increased gro~th 
rate again due to the reducea density which i.f size of reproduc
tion is age specific will ' increase · the carapace length at first 
reproduction and reduce the number of females oelow 7.8 c~ which 
have reproductive potential. 

While based on the estimates in this report it appears that 
a reduction of the mir.imum caTapace length from 8.25 cm to 7.8 
cm will not destroy the reproductive potential of tne stock> 
however> the condition of the stock must be constantly monitored 
to observe the impact of the - dynamic factors. · 
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Table 1. Percent of berried females to total females (sample 
size) oy caTapace length. 

Carapace lenS?th (cm) 
-<6. 5 6 .5-7 7-7.5 7.5-8 8-=-8 • 5 . 8.5-9 9-9.5 

Necker 36.4% 31.57. 22.8% 32. 9 % 51.3% 33.3% 
11-12/76 \ (55) (203) (254) ( 15 2) (39) (6) 

Necker 18.2% 21.6% 21 . 9% 21.SZ 26.5% 23.8% 12.5% 
s: 8-9/77 (ll) (97) (465) (.705) (460) . (.18S) (.40} 
0 . 
..-1.,::, QJ 
~ s:: ~ I 

Id as cd 
Maro 33.3% 6.5% 27 . 1% 25.4% 30.1% 28.1% cJ . '0 

0 8/77 (9) (31) (85) (142) (163) (89) 
~ 

I Midway 14.3% 27.3% 20 . 0% 23.5% 26.9% 20.0% 16.7% 
I 7/77 (14) (11) (20) (34) (26) (75) . (60) 

+ • • • I • • • . . . . . . . . . . ' . . . . .. 1' • • ~ •• • • ~ . .. . . . 

Total 16.0% 27 . 3% 23.9% 22.5% . 27 . 6% 27.7% 21.67. 
(.25) (1721 (719) .. 1078) (780) (462) (195) 

. . 

~9·.s 
.. 

6.7% 
(15) 
L;.... 

':, ~ . 

32.7% 
·c101> 

. 

15. 3!·. 
(333 ·: 

18. 9:;: 
(449) 

- ·· 



TABLE 2. CARAPACE l.l~NCTII AND THE f$TINA'rlm NllMRlm OF f:CCS CJ\RRrnn RY 
sr JNY 1.ou:;·nm • l'J\NUI. mus HJ\llC:HlA'rtJS • CAUGHT AT Nf.CKl:-:It IS LAUD 
AND MARO RElff 

Carap.ice Length 1-:st im.itcd Cl1rap:icc J.c:ngth Estim.ited 
(mm) No. of EJ;g!. (rn111) No. of Eigs 

56.7 129,266 85.6 ' 13),350 
58.6 96,602 86.J 339,289 
58.8 91.,osJ 86.6 235,00J 
~0.9 60,101 86.7 JJ0,095 
61.8 136,5J'• 86.7 242,887 
63.0 160,196 86.8 193,560 
64.7 166.897 87.2 228,322 
67.9 171,607 87.5 178,780 
67.9 11.3,005 88.J 199,581 
68.9 105,767 s·s.s 246,068 
71.5 161,370 89.0 257,692 
71. 6 166,050 89.9 303,233 
7J.4 202,428 91.4 161,562 
77.8 2J7,7J0 93. r. 389.552 
78.0 1911 ,075 96.8 315,518 
81.2 201,21,7 99.4 282,183 
82.4 2~0,533 104.6 454,362 
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Figure 1.-Relnticnship between the number of eggs carried and 
cnrnpace length int.he spiny lobster, Panulirus marginatus . 
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Figure 2.--Estimated relative size frequency for females with carapace 
length from 6.5 to 9.0 cm in the Northwest~~n Ha~aiian Islands based 
on annual natural mortality of 0.4. 
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Figure 3.-The contribution to the total egg p~oduction of females vi. t h 
carapace length not exceeding 8 . 25 cm of females by carapace length. 
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Figure 4.--Relative contribution to egg production as a function of 
carapace length for entire Northwestern Hawaiian Islands. 
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APPENDIX 2 

POPULATION ESTIMATES AND YIELD-PER-RECRUIT ANALYSIS FOR THE 
SPINY LOBSTER, PANULIRUS MARGINATUS, AT NECKER ISLAND 

Jeffrey J. Polovina and Darryl T. Tagami 

Southwest Fisheries Center Honolulu Laboratory 
National Marine Fisheries Service, NOAA, Honolulu, Hawaii 96812 

Data from coumercial fishermen and research sampling for.lob
ster fishing at Necker Island are examined. The abundance of 
lobster appears to be very heterogeneous with the greatest 
abundance in the northwestern part of the Necker bank. Esti
mates of virgin population size and catchability for this 
region are 125,000 legal lobsters and 3.94 x 10- 5 per trap
night, respectively. The estimated range of sustainable yield 
from the northwest region based on the minimum legal size of 
8.25-cm carapace length and the present population size is 
10,000-21,000 legal lobsters per year. Yield-per-recruit 
analysis indicates that substantially greater yields may be 
possible if the minimum legal size is reduced from 8.25 cm. 
However, this latter result is based on strong assumptions 
about recruitment which can only be confirmed by field tests. 

Necker Island 
spiny lobsters 

sustainable yield 
yield per recruit 

Commercial spiny lobster, Panulirus marginatus, fishing began on a 
regular basis off Necker Island in the Northwestern Hawaiian Islands in 
November 1976. Seven commercial fishing vessels from Honolulu reported 
lobster catches during the period November 1976 through April 1979 . 
Some of these vessels trapped in the area frequently while others 
trapped only occasionally. 

This report analyzes and summarizes commercial and research data for 
the!• marginatus fishery off Necker Island during the period from Novem
ber 1976 through April 1979. Estimates of virgin population size, catch
ability, and sustainable yield are obtained and yield-per-recruit 
analysis is performed. The commercial data consist of monthly totals of 
the number of legal lobsters caught and the effort expended (Table 1). 
A legal lobster is defined as a lobster with a carapace length equal to 
or exceeding 8.25 cm. These data ':Jere collected by National Marine 
Fisheries Service (NMFS) observers aboard commercial vessels or were 
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TABLE l. TOTAL MONTHLY CATCH (IN NUMBERS) AND EFFORT (IN TRAP-NIGHTS) n IN THE COMMERCIAL FISHERY FOR LEGAL LOBSTERS AT NECKER ISLAND, 
OCTOBER 1976-APRIL 1979 

Region I Region II Total 0 Date Catch Effort Catch Effort Catch Effort 

1976 D 
Oct. 107 73 107 73 
Nov. 616 156 616 156 

0 Dec. 984 276 984 276 

1977 

Jan. 10~030 1,656 1,599 1, 081 11 ,629 2,737 [l 
Feb. 
Mar. n Apr. 
May 15,588 3 ,48 0 67 53 15,655 3,533 
June 7,132 1,936 461 122 7,593 2,058 
July 9,727 2,447 24 75 9,751 2,522 

f l Aug. 5,404 1,832 678 534 6,082 2,366 
Sept. 10,524 2, 944 293 120 10,817 3,064 
Oct. 2,901 916 58 120 2,959 1,036 

l I Nov. 1,885 600 1,885 600 
Dec. 2,485 824 2,485 824 

1978 
f I 

Jan. 1,314 254 203 92 1,517 372 
Feb. 978 300 978 JOO { j Mar. 3,687 1,482 54 60 3,741 1,600 
Apr. 3,022 719 398 112 3,420 831 
May 3,160 687 3,160 1687 
June 2,940 1,260 3,849 1,724 LI July 2,167 603 2,167 603 
Aug. 2,014 585 2,014 585 
Sept. 202 246 202 246 

LI Oct. 1,574 606 1,373 401 2,947 1,007 
Nov. 116 56 5,222 2,349 5,338 2,405 
Dec. 7,040 3, 139 7,040 3,139 

LI 1979 

Mar. 1,563 658 1,563 658 

Li Apr. 1,925 958 -- 1,925 958 

1Two stations with no positions . 
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reported in cacch reports submitte d by che vessels' owners . The unic of 
effort is measured as one baited trap fished on the lobster growid for 
1 night, henceforth referred to as a trap-night. The research daca 
consist of total number and effor t , as well as length and sex observa
tions, f or lobsters caught at sampling sites from the RV Townsend 
Cromwell. 

The island of Necker is surrounded by a large bank (Figure 1). The 
commercial catch by position indicat es Chat the fishermen have primarily 
trapped in the northwest region of this bank, indicated as Region I in 
Figure 1. There were 90,368 legal l obsters trapped in Region I from 
January 1977 through April 1979; only 17,470 legal lobsters were trapped 
on Che resc of the bank (Region II) during the same period (Table 2). 
The catch per unit effort (CPUE) in Region II (Figure 2) shows consider
able variation, and some of the 1D0re recent values for CPUE approach 
those for Region I (Figure 3). However, because of che lack of a longer 
series of catch and effort data for Region II, chis report will focus 
only on Region I. By isolating Region I for scudy, we are making the 
assumption that the lobster population in this region is closed. This 
may not be an unreasonable assumption for adult lobsters because tagging 
experiments by m-IFS indicate minimal migration. However, in the case of 
larval recruit111ent this may not be the case and for che long term, che 
assumption of a closed population in Region I may not be valid . 
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Figure 1. Necker bank 



TABLE 2. THE ANNUAL CATCH (IN NUMBERS OF LOBSTERS), EFFORT EXPENDED (IN 
!RAP-NIGHTS), AND CATCH PER UNIT EFFORT FOR LEGAL LOBSTERS AT 
NECKER ISLAND BY COMMERCIAL VESSELS FROM JANUARY 1977-APRIL 
1979 

Year Catch Effort Catch Per Unit Effort 

Region I 

1977 65,676 16,635 3.95 
1978 21,201 6,798 3.12 
1979 (1/1-4/30) 3,491 1,616 2.16 

Region II 

1977 3,180 2,105 1.51 
1978 14,290 6,153 2.32 

Combined (Regions I and II) 

1977 68,856 18,740 3.67 
1978 35.~91 12,951 2.74 

., 
40 

H 

)0 

w 
2 ' ~ 

"" ~o ... 
I~ 

,o 
~ 

0 

1977 1918 

Figure 2. Catch per unit effort (in legal lobsters per trap-night) 
from Region II at Necker Island 

RELATIVE ABUNDANCE 

Catch per unit of effort provides a measure of relative 
abundance. Changes in CPUE over time can result from changes in popula
tion structure and size, as well as changes in fishery methods and gear. 
In the case of the lobster fishery at Necker between November 1976 and 
April 1979, the changes in fishing methods and gear have been minimal . 
A graph of CPUE for legal lobsters from Region I on a monthly basis is 
presented in Figure 3. Considerable month-c o-month variati on as well as 
a declining trend is apparent. 

One reason for some of the month-to-month variation in CPUE is that 
::he monthly CPUE is computed by pooling thu cnt:ch and effort for all the 
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Figure 3. Catch per unit effort (in legal lobsters per trap-night) 
from Region I at Necker Island 

vessels reporting trips to Necker during the month. These vessels are 
not always the same vessels but a subset of the seven commercial vessels 
which comprise the fleet. 

Catch per unit effort computed on an annual basis has declined each 
year from 1977 to 1979, although the 1979 figure should be treated vi.th 
caution because it is based on only an effort of 1,616 crap-nights and 
may change when more 1979 data are available (Table 2). 

A regression of CPUE against month, weighted by effort, indicates 
that at the 5% level the decreasing trend in CPUE for 1977 is signifi
cant while the trend in 1978 is not significant. The CPUE for January 
1977 and January 1978 represents a sharp increase from the preceding and 
following months indicating a possible seasonal trend which should be 
examined as more data become available. 

The percentage of legal lobsters in the total lobster catch provides 
an index of the proportion of legal lobsters in the population to the 
total lobster population. A decrease in this index could mean that the 
number of legal lobsters in the population has been reduced and/or the 
number of sublegal lobsters in the population has increased due to 
increased reproduction, survival, or immigration. We found that the 
percentage of legal lobsters in the catch for the RV Townsend Cromwell 
decreased from 54.2% in November 1976 to 23?. in May 1979 (Table 3). 

POPULATION ESTIMATES 

The primary approach we selected to estimate population size was a 
method proposed by Allen (1966) (see Appendix 1). Basically, this 
method consists of a least squares procedure which estimates population 
size and catchability by minimizing the sum of squares between the actual 
catch and the predicted catch based on effort. 



TABLE 3. TIIE AMOUNT OF EFFORT EXPENDED (IN TRAP-NIGHTS) AND PERCENTAGE 
OF LEGAL LOBSTERS CAUGHT AT NECKER ISLAND BY THE RV TOWNSEND 
CROMWELL 

Date 

Oct.-Nov. 1976 
May 1977 
Oct. 1977 
Mar . 1978 
Oct.-Nov. 1978 
May 1979 

Sept.-Oct. 1977 
Mar. 1978 
Oct . 1978 

Effort 
(Trap-Night) 

Region I 

145 
32 

116 
57 

104 
48 

Region II 

234 
61 
52 

Percent Legals 
in Catch 

54.2 
40. 0 
42. 0 
35.0 
37.1 
22.8 

62.6 
81.0 
67.0 

We used the monthly commercial catc:h and effort data from November 
1976 through Apri~ 1979 to estimate population size and catchability. 
Allen's model asswnes natural mortality and re cruitment operate in the 
population. In its most general fem, this model assumes that the rate 
of natural mortality is constant whilt? recrultment mny v.iry over time. 
This most general form requires that the user supplies estimates of the 
natural mortality rate and the recruitment races. We do not have any 
size and age data which might allow us to estimate these parameters and 
consequently, we used a simplified version of Allen's model. We assumed 
chat the ratio of the rate of natural mortality to the recruitment race 
(e-M/1-Wi) in Appendix l is constant. Given effort, we then estimated 
this constant as the value which gave the best fit of predicted catch to 
actual catch. We feel the assumption that the ratio, rate of natural 
mortality to recruitment rate into the fishery is constant, may not be 
too unreasonable for the 2-year period of our study. If it takes 6 or 
more years for a lobster to grow from larval stage to legal size, and if 
the majority of the mortality occurs during the early years of life, 
then, even an intense reduction of the population of legal lobsters in 
1977 will not have a major effect on the ratio of natural mortality race 
to recruitment rate until 6 years later . 

The plots of actual monthly catch and predicted monthly catch 
estimated by Allen's method are presented in Figure 4. The fit of the 
model co the data is good . .Based on this method, we estimate that there 
were 132,406 legal lobsters in Region I at the beginning of November 
1976. This number declined to 68,571 legal lobsters by April 1979. A 
plot of the mo~thly estimated population si?e is given in Figure 5. As 
could be expected from the catch and CPUE data, the population size of 
legal lobsters dropped severely during 1977 and decreased very slowly 
during 1978. 
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As an independent check on the results obtained by Allen's method, 
we used Leslie's method of population estimation. This method is used 
to estimate population size and catchability in situations where there 
has been intensive fishing of a closed population over a short period of 
time. Since this method applies to fishing over a short period of time, 
we assume that natural mortality and recruitment are negligible. 

We noticed from Table 1 that trapping was very intense from May 
through August 1977. We used these data to estimate the population 
size of legal lobsters at the beginning of Nay 1977 and the catchability 
by Leslie's method. The estimated population size and catchability 
obtained from Leslie's method is in agreement with the estimates 
obtained by Allen's method (Table 4). 

TABLE 4. A COMPARISON OF THE ESTIMATES FROM THE LESLIE AND ALLEN METHODS 

Leslie 

127,000 
3.58 X 10-S 

Allen 

125,000 
J,94 X 10-S 

NMay is an estimate of the number of legal lobsters in Region I 
beginning May 1977. 

q is the catchability coefficient. 

Lobster yield-per-recruit analysis 

We can e."Cplore the relationship between size at entry into the 
fishery (minimum carapace size) and yield with the Beverton-Holt equi
librium yield equation. We will assume that over the range of minimum 
legal sizes of interest, the nwuber of recruits to a given size is con
stant, that the lobster growth can be approximated by a von Bertalanffy 
equation, and that the lobster weight can be expressed as: 
weight 2 a (length)b, We then write the yield per recruit into the 
fishery Y/R as: 

where Fis the fishing mortality, K is the growth coefficient for the 
von Bertalanf fy curve, W is the asymp to c:ic lobster weight, Z ,. F + !t, 
M is the natural mortality, Cm =- tmin - t 0 , where !:min is t.he minimum 
age of entry into the fishery and t 0 is the age of zero length in the 
van Bertalanffy curve, and B(X, b, Z/K) is the incomplete beta function 
evaluated at X • e-Ktm, b • the allometric coefficient, and Z/K. 

We will evaluate Y/R at several levels of fishing effort and 
several minimum carapace lengths. We selected fishing effort (f) at 
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the following levels (trap-nights): 2,500, 5,000, 7,500, 10,000, 12,500, 
and 15,000. Based on these values off we can estimate Fas F • qf 
where q • 4 x 10- 5 from Allen's method. We selected the following 
values for the minimUlll legal carapace length: 6.75, 7.25, 7.75, and 
8.25 cm. The value of tm corresponding to these lengths can be esti
mated from the von Bertalanffy curve. We determined Wco to be 3,580 g 
and the coefficient bin the weight-length relationship as b • 2.6 from 
data in McGinnis (1972). There is not any one data set for lobster 
growth which appears sufficiently reliable. Results from tagging and 
modal analysis by the N?-tFS estimates K • 0.26/yr and r- • 12.5 cm. 
Observations by McDonald of an 18-cm carapace curve suggests L» could be 
as high as 18. We, thus, performed the yield-per-recruit analysis for 
the following sets of Kand Lexi values: (Ka 0.05, Lexi• 18), (K • 0.1, 
Lexi• 15), (K • 0.2, Leo• 12). We used the relationship: 

F + M (L= - I) • ._.aa--~ 

K l - 1min 

where lmin is the minimum carapace length, I is the mean carapace length 
of the population above lmin• and F and Mare the fishing and natural 
mortality, respectively (Beverton and Holt, 1956). 

We are able to estimate the ratio M/K by taking a length-frequency 
distribution from a sample of the population taken from Necker Island in 
November 1976--before any substantial fishing effort was applied to the 
region. This sample, consisting of 744 lobsters, estimated M/K at 
approximately 3.5 for 1- • 12 cm. For the yield-per-recruit analysis, 
we used values for M/K as 2, 3, and 4. 

From the results of the yield-per-recruit analysis, we determined 
the carapace length, from among the set 6.75, 7.25, 7.75, and 8.25 cm, 
which gave the greatest yield (Table 5). In the mnjority of situations, 
a minimum carapace length of 6.75 cm achieved the maximum yield per 
recruit. Only when Mand M/K are low and I..., is large is the yield per 
recruit achieved with a minimum carapace length greater than 6.75 cm. 

TABLE 5. CARAPACE LENGTH (IN CENTIMETERS) AT WHICH THE MAXIMUM 
YIELD PER RECRUIT (INGRA:-~) IS OBTAINED 

Fishing Effort 

2,500 5,000 7,500 10,000 12,500 15,000 

M K • 0.05, L» "" 18 7.75 8.25 8.25 8.25 8.25 8.25 
- "' 2 K = 0. 1, r- - 15 6.75 6.75 6.75 7.25 7.25 7.75 K K • 0.2, La, - 12 6.75 6.75 6.75 6.75 6 . 75 6 . 75 

M 
K .. 0.05, La, "" 18 6.75 6.75 7.25 7.25 7.75 7.75 

- ::,r 3 K • 0.1, L» - 15 6.75 6.75 6.75 6.75 6.75 6.75 
K 

K • 0.2, L» - 12 6.75 6.75 6.75 6.75 6.75 6.75 

M 
K • 0.05, L.» - 18 6.75 6.75 6.75 6.75 6.75 6.75 

- -4 K "' 0 .1, La, .. 15 6.75 6 . 75 6.75 6.75 6.75 6.75 
K K a 0.2, 1- = 12 6. 75 6.75 6.75 6.75 6.75 6.75 



An examination of the yield-per-recruit results suggest that: an 
adoption of a 6.75-cm minimum carapace length could, in the worst case 
(K 2 0.05, L» = 18, M = 0.1, and F = 15,000), result in a 157. decrease 
in yield per recruit from the minimum carapace length of 8.25 cm, and at 
best: (Ka 0.2, L., = 12, Ma 0.8, F = 1,500), achieve a 1677. increase in 
yield per recruit over an 8.25-cm minimum carapace length (Table 6). 
Clearly, these results should be interpreted cautiously because we have 
no evidence co suggest chat t:he level of recruitment will remain 
unchanged when the minimum carapace length is lowered to 6.75 cm. How
ever, the magnitude of the possible increase in yield which may be 
achieved with a reduction from t:he existing minimum carapace length 
should serve as impetus for further study and testing. 

TABLE 6. YIELD PER RECRUIT (IN GRAMS) AS A FUNCTION OF FISHING EFFORT 
(IN TRAP-NIGHTS) AND MINIMtlM LEGAL CARAPACE LENGTH (IN CENTI
METERS) FOR SELECTED GROWTH AND MORTALITY PARAMETERS 

6.75 
7.25 
7.75 
8.25 

6.75 
7. 25 
7.15 
8.25 

6.75 
7.25 
7 , 75 
8.25 

CONCLUSION 

2,500 

124 
90 
64 
44 

210 
194 
177 
160 

318 
321 
321 
319 

5,000 

216 
157 
112 

78 

JOS 
285 
262 
239 

339 
351 
358 
362 

Fishing Effort 

7,500 10 ,000 

M K = 4, K • 0.2, L., = 12 

287 34J 
210 252 
150 180 
105 126 

M Ka 3, K = 0.1, Lu= 15 

355 384 
334 364 
310 340 
284 313 

335 
351 
363 
371 

327 
347 
361 
372 

12,500 

388 
286 
205 
144 

402 
383 
360 
332 

321 
342 
349 
371 

15,000 

425 
314 
226 
159 

415 
397 
373 
346 

315 
338 
356 
370 

The analysis of commercial catch and effort data indicating the 
decline in CPUE from 3.95 in 1977 to 3.12 in 1978 strongly suggests that 
a population size of 65,676 legal lobsters is not sustainable with a CPUE 
of 3.90 . This is further supported by the decline in the percentage of 
legal lobsters per trap from the Cromwell sampling data. The fact that 
we do not: reject the hypothesis that CPUE did not decline during 1978, 
based on the test of the slope of the regression line, suggests that a 
yield of 21,201 legal lobsters per year may be sustainable with a CPUE of 
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Allen's population estimation procedure 

A method developed by Allen (1966) was used to estim.~c c population 
size at time t (Nt), catchability (q) given effort ac time t (Xt), and 
catch (Ct). Mis the natural mortality and Wi is the proportion of the 
new recruits in the exploited stock for the 1th season. The essen
tial relationships of this model are given below: 

Year 1 

Year 2 

Initial population 

Survival to beginning 
of next season 

Expected catch 

Initial population• N2 

Survival to beginning 
of next season 

Expected catch 

• (N - C )e-M 
1 1 

[
(N - C )e-M 

1 1 
,. l - W 

2 

Continuing in this way we 
population equals 

can show that at the beginning of year t the 

N = .;;;;.e_-<_c_-_1)_H ~ 
t t 1 

TI (1-W) 
. 2 i 1"" 

where 

-(t-l)H 
A~ ..ae;..._ __ _ 

t 
rt (1-W.) 

1=2 
1 

and 

i 
C. IT (1-W . ) 

1j=2 J 
C -l lt (1-Wj) 

t j •2 
t-1 ] 

e 
-(i-l)M •• ' -(t-2):-t 

e 

t-1 c . 
\ ..2:. f(C)t-l = C1 + L 

i=2 '\ 



about 3. 00. We can use the result of Allen's model to compute the 
surplus production which can be harvested without reducing the popula
tion size. This value is obtained by multip l ying the population size 
of legal lobsters by the ratio of the natural mortality rate to the 
recruitment rate for legal lobsters and subtracting the initial popula
tion size. We estimated the population size at the beginning of 1979 
to be 67,766 legal lobsters and the ratio of the monthly rate of natural 
mortality to recruitment to be 1.0116. Consequently for 1979, we esti
mate that slightly over 10,000 legal lobsters can be harvested for the 
year without reducing the population size of legals. Thus, based on the 
data presented here, the annual surplus production of legal lobsters in 
1979 is estimated to be between 10,000 and 21,000. 

Finally, due to the results of our theoretical yield-per-recruit 
analysis, it · is suggested that future research undertake field trials to 
ascertain the impact of a lower legal size on yield per recruit. 
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APPENDIX 3 

University of Hawaii at Manoa 
Department of Zoology 

Edmondson Hall • 2538 The Mall 
Honolulu, Hawaii 96822 

March 19,. 1981 

MEMORANDUM 

TO: 

FROM: 

SUBJECT: 

Mr. Svein Fougner, Executive Director, m>RFMC 

Craig D. MacDonald,. Member,. Spiny Lobster Plapn~ng Te~&;;.~ 
/?, -,P/H. .? 

t'4-ar.v· '/ ""tFc:- 7'-update of research results at Kure Atoll /' 

This memo is to update information on growth (refer to my memo 
Sept. 8,. 1980) and introduc~ new information on the demography and 
variation in year-class strength of the spiny lobster, Panulirus marginatus, 
at Kure Atoll. These results are strictly preliminary as data are still 
being collected, certain assumptions need to be tested, and more highly 
resolved analyses remain to be undertaken. 

Annual Gt'owth 

The updated estimates of growth are based on the recapture of 128 
tagged lobsters between June 1979 and January 1981. The interval bet.Teen 
release and recapture of each of these lobsters was l yr.+ l wk. Both 
sexes were sampled over a wide range of carapace lengths and these data 
afford a relatively precise estimate of annual growth (Figure 1). 

The departure from linearity in the relationship between annual growth 
increment and initial carapace length (Figure 18) among lobsters greater than 
about 11 cm carapace length (CL) indicates that the von Bertalanffy growth 
model strictly may not be the most appropriate model to describe growth in 
this species. For practical purposes, however, it is most useful to do so 
because it is fundamental to the Beverton-Holt yield equation in exploitation 
population dynamics. Since the age relationship inferred from the progression 
of several modes in seasonal size distributions at Kure agrees well with the 
size-age relationship generated from the von Bertalanffy growth model, the 
violation of assumptions inherent in these data apparently does not seriously 
bias parameter estimation. This is particularly true for estimates of 
growth in animals less than about 9 cm CL which '!Jill be the primary focus 
of the industry as fishing-down occurs. Note also that the estimates of 
asymptctic carapace length for both sexes are realistic. These updated 
results indicate that growth was somewhat slower than originally estimated 
and are presented in Figure 2 and Table 1. In Figure 2, the horizontal 
line indicates the 7.7 cm CL recommended minimum size for both sexes and the 
arrow indicates the size at sexual maturity of females in relation to the ages 
inferred. 

AN EQUAL OPPORTUNITY EMPLOYER 



-2-

Demographic Factors 

Estimated values for several important demographic factors that 
pertain to management of the spiny lobster fishery are listed in Table 1 . 
AU of these values rely upon parameters estimated by fitting the von 
Bertalanffy model to the annual growth data. Estimates of the instantaneous 
mortality coefficient (M) are based on the assumption that mortality is 
constant across all sizes. This assumption remains to be tested. since 
lobsters cannot be individually aged> estimates of natural mortality must 
be derived indirectly through growth or directly by calculating death 
rates or survivorship from the multiple recapture of tagged animals. This 
latter method will be used as a check on the estimates of natural mortality 
presented in Table 1 . '!he values of estimates presented in Table 1 compare 
well with published accounts of corresponding estimates in other species of 
spiny lobsters. 

Variation in Year-Class Strength 

Differences between years in the absolute strength of recruitment by 
puerulus larvae were significant (Figure 3). During June-October 1979, a 
total of 306 pueruli were collected. During the same period in 1980, a 
total of only-121 pueruli were collected with approximately equal effort. 
This represented a 60% reduction in the strength of larval recruitment in 
1980 relative to 1979. 

Significant differences between years in year-class strength were also 
indicated by the relative abundance of one-year old (4-5 cm CL) lobsters 
(shaded bars, Figure 4). These lobsters were sampled by divers in June and 
September in both 1979 and 1980. Size classes of 5 cm CL and greater are 
considered to be fully represented. Lobsters in the 4-5 cm CL classes in 
1980 were recruited as puerulus larvae in 1979. In both June and September 
1980, the relative year-class strength of one-year old lobsters was reduced 
by 50% over the previous year. These results signify that year-to-year 
differences in the strength of larval recruitment may persist at least 
through the first year post-settlement and may be further manifested in 
year-to-year differences in fishery yields unless density-dependent factors 
dampen population fluctuations during the second and third year post-settlement. 
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Table 1. - Preliminary estimates of von Bertalanffy growth parameters 
and demographic factors of the ~piny lobster, Panulirus 
margioatus at Kure Atoll. 

~stimate 

Growth constant (k) 
Asymptotic length (Le») in cm. 
Instantaneous mortality coefficient (M) 

{M • \ <:".1.7 I)] 
Annual mortality rate(%) 

(1-e-M) 
Average individual lifespan (yrs) 

* (1/M + age at 1') 
Age at entry to fishery (yrs) 
Age at proposed minilllum size (yrs) 
Age at sexual maturity (yrs) 

*R.' = 4.6 cm 

Males 

0.241 
13.8 
0.1530 

14.2 

1.1 

2.3 
2.9 

Females 

0.398 
12.1 

0.3089 

26.6 

4.2 

1.7 
2.3 
1.8 
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-- APPENDIX 4 
:t!:. The EAST -VViEST CENTER 

~l#·V 
E,'\ST•WEST ENVIRONMENT ANO l'OLICY INSTlftJTE 1777 EAST-WEST ROAD 

HONOLULU, IIAWAU '6Ma 

February ll.» 1980 

~Ir. Doyle Gates, Chairnmn 
Scientific and Statistical Cotnlllittee 
Res tern Pacific Fishery . Manage.neut Council 
U64 Bishop Street 
Suite 1608 
Honolulu, HI 96813 

Dear Doyl e: 

CABLE: EASW8CEN 
lELEX 7430331 

'.the purpose of this letter is to report my understanding of 
the basis and meaning of MSY figure~ in the spiny lobster draft 
nIP. I want to thank Paul Struhsaker and Jed Inouye for discussing 
their experiences Yi.th me, and I particularly vant to acknowledge 
the full cooperation I received from Jeff Polovina and the 
National Harine Fisheries Service. · 

I ' talked Yi.th Jeff and Pau l in order to clarify the basis of 
the MSY estimates for the North west Hawaiian Is l ands. The starting 
point is a report by Polovina and Tagami .(Appendi.x IV of the FMP) 
on the 407. of Necker Island bank which has the best lobster fishing. 
The report is based on catch records from 1976-1979, a period du.ring 
which fishing reduced the legal-sized population from a nearly 
virgin state to about half its original abundance. The report used 
Allen's method to estimate three population parameters (population 
size, recruitment rate, and catchability) on the basis of changes 
in catch over a two-year period as lobste-rs were removed from the 
population. The line of re.isoning was that the MSY for le:gal-sized 
lobsters (8.25 cm carapace length and above) should be the same as 
recruitment of lobsters to that size class. 

The estimate of recruitment for the portion of Necker Island 
covered by the report was 10,000-21,000 lobsters per year. Although 
the estimation procedure seems basically sound to me, the data are 
not sufficient to make it highly precise. Estimates for recruitment 
as low as 10,000 or as high as 30,000 lobsters per year arc 
compatible vith the data. The figure of 10,000 in the Neck~r report 
comes f't"om the conservative end of this range, and the 21,000 is 
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the total catch in 1978> when catch per unit effort seems to have 
st ~iilized at approximati:?ly two lobsters per trap. I t-1ould be 
indined to put the MSY at the upper end of the 10>000-30.000 
rnngc because: 

(1) even higher Cc"\tches than in 1978 should be possible if 
a lower catch per unit effort is tol~rated, and 

(2) after a reduction in the legal population due to fishing> 
intraspecific competition Yith the pre-legal population 
should be.reduced> possibly increasing the recruitment 
rate to the legal size clnss. 

On a squ~re kilometer basis, tho 30>000 translates to 39.2 lobsters 
per km2 per year rccrltited to the legal size class. 

As an independent approach, I looked at an equation suggested 
by Ricl1arc! Shomu-ra> Yl1ich for fish is customarily 

MSY "'". 0.5 x M x (virgin bioll'.ass) 

Taking a virgin standing crop estim.lte of 130>000 lobsters from the 
Necker report, a length frequency estimate of H/K = 3.5> and 
tncging growth study estimates that K is between .15 and .30 
(I used k ~ .24), ,. 

MSY • 0.5 x '(3.5 X .24) Y. 130,000 • 54>000 

~hich supports selection of the upper end of the 10>000-30>000 range. 
"niis should not be considered definitive, ho~evcr, since I don't know 
whether 0.5 is really an appropriate coefficient for lobsters> 
particularly when I am dealing with nucbers rather thi'.!.n biomass. 

In preparing the FHP, Paul took the tfocker Island figure!. of 
10,000 and 21,000, e:<presscd them on a square kilometer basis> and 
multiplied them by the numbct: of square kilometers of potenti.i.lly 
suitable (bank.) habitnt in the Mt-nII to obtnin the ~-1SY fi~ures for 
the FHP (157>200-330,000). Nuch 0£ that nren (includlng the part 
of lfockcr Island th~1t w.1s not included in the 'Necker !'cport) is 
kuo•..:n to have. vlr~in lobster abundances well below v lrr,in levels 
in the necker rcpot·t. In talking with Jed and l'aul about the 
re~mlt s of recent c~:plorat o cy fishins, they estimated that only nbou:: 
207. of Lh~ bnuk nt:ea (Necker Isl.and, Mi>ro Island, and ?iich,·:ly) is 
well knot,:n to have lob ~tct 1,opulntions com;,nrable to the t·!cckcr report 
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and that lobster abundances in much. of the rest of the potentially 
suitable habitat might not be high enough to justify commercial 
exploitation. Although Jed and Paul both felt there are commercial 
quality lobster beds that are not generally kno'Wn, for proprietary 
reasons they were not able to give any detailed supporting evidence. 
It seems to me that to assume all of the potentially suitable 
habitat could produce like the Necker report is an overestimate and 
that a more realistic assessment would be that the equivalent of 
20% to 50% of the potentially suitable habitat may be commercially 
exploitable. For MSY purposes I lJOuld put the figure at 50%. 

To summarize to this point, there was a possible underestimate 
(because Jeff selected a conservative range of estimates for Necker 
Island) and an overestimate (because Paul made an optimistic 
extrapolation fro~ Necker to all potenti~lly suitable ~~7HI habitat). 
I would use the 30,000 Necker figure (39~2 lobsters/kJ:I.) and 50% of 
potential NWHI habitat (50% of 12,000 km) to estimate the MSY at 
235,000 per year. Although the line of reasooing is slightly 
different from that behind the }lSY numbers in Section 6.2.l of the 
FNP (157,200-330,000 legal lobsters per year), my estit:iate falls 
in the middle of that range. 

It is important to appreciate the very specific context of 
an MSY figure based on Necker, because it applies only to the legal 
lobster population (unberried animals above 8.25 cm in carapace length), 
as defined both by state law during the 1~76-1979 fishing period 
and by the present draft FMP. However, if we think of an MSY as the 
greatest yield that can be harvested any means on a sus .tained 
basis, then the lobster MSY may be considerably greater than a 
figure based on the 8.25 cm carapace length restriction. 

The possibility of a higher HSY derives from evid~nce that the 
catch per unit effort could be increased by harvesting smaller animals. 
Calculations that Jeff has done with length frequency data since the 
Necker report suggest that the lobsters have a high mortality rate 
compared to their growth rate and that the maximum weight yield per 
recruit at a recruitment size of 6.75 cm carapace length could be as 
much as three times the tni'tximum yield per recruit at a recruitment 
size of 8.25 cm. (The increase in numbers yield would be even 
greater.) By waiting until the lobsters reach 8.25 cm, a substantial 
portion of the possible harvest is lost to natural mortality, most 
likely predation. After exami ning the length-frequency d~ta, it 
seems very likely to me that the maximum weight yield per recruit 
from fishing even smaller sizes could be even higher than the three-fold 
possible increase suggested by Jeff . 
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It is important to reaJ.ize that a higher yield per recruit 
would not necessarily lead to a higher overall yield unless 
recruitment could be sustained despite the harvest of small.er 
animals. I have heard a variety of conflicting opinions about 
size restrictions and recruitment and have not been able to form 
any firm conclusion • 

Because graphs in the FMP indicate that there ·is virtually no 
egg production below 7 cm carapace lengthp we could almost surely 
expect recruitment to be reduced if the legal size were at or 
below 7 cm, berried females were not protected, and the fishery 
were fished very intensely down to the legal. limit. Although the 
graphs demonstrate that a length of 8.25, or possibly even 9 cm, 
is necessary to ensure adequate recruitment, I am not convinced 
that the lobsters need such cautious management, because we don't 
know how much egg production is necessary to sustain recruitment. 
We do know that egg production is greatly in excess of the numbers 
that reach commercial size and that density dependent mortality 
might cause recruitment to commercial sizes to be sustained even 
when egg production is substantially reduced. Therefore, it is 
possible that su.~tained recruitment is compatible with a lower 
size limit if there are other measures to protect berried animals 
(including closure during the spawning season where ·spawning is 
seasonal). 

Data from NME'S exploratory fishing in the NWHI show considerable 
variation in the percent of berried legals (5%-30%) from one 
occasion to another, but 15% is a rough average. We could therefore 
expect an increase of 15% a'.t most in the harvest if berried females 
were retained, and then only if retaining berried females does not 
reduce recruitment. 

The FMP also includes MSY estimates ranging as high as 711,500 
lobsters per year, based on applying production per square kilometer 
in Puerto Rico-Virgin Islands and Bahama Islands fisheries to 
potential suitable habitat in the NWHI. Although I believe this 
kind of extrapolation can only suggest an order of magnitude for 
the mntI, catches from established lobster fisheries in the 
Carribean seem to have one characteristic that suggests the NWHI 
MSY could be higher tha.n implied by fishing to date: the observed 
yield per squnre kilometer from very heavily fished lobsters can 
be quite high, even when the .fishery is fished down to the point 
where catch per unit effort is not satisfactory for the people who 
must earn a living from the fishery. 
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For this and other re.asons, the MSY as a biological maximum 
may be much higher than the commercially fe.asible harvest. 
Furthermore, there may be extensive areas in the Nf.1HI which have 
a biological lobster productivity wh~ch could be harvested in 
theory but wich will not be ha-rvested in practice because 
catch per unit effort is too low to justify the expe.nse. of 
fishing. 

In summary, the MSY figure of 400,000 selected by the SSC 
is on the high side (compared to my figure of 235,000) if we 
restrict ourselves to legal lobsters as now defined by the 
'FMP. However, I think the :t-".5Y could be as much as 700,000 or 
more if smaller lobsters were allowed to be harvested while 
protecting berried females,though we don't know what protective 
measures will suffice to ensure the reproduction to sustain 
such high yields. 

Whether the FMP-specifies the MSY to be 235,000. 400,000, or 
some other figure, I think it should also specify that in the 
future the MSY may have to be revised do~-nward (if it is found 
there is not as much NWRI commercial lobster habitat as was 
hoped) or upward (if there turns out to be more commercial habitat 
than expected or if the possibilities from harvesting smaller 
animals prove to be realizeable). I also feel the FNP should 
allow exploration of the potential from harvesting sr.ialler 
sizes by permitting trial relaxation of the size restriction 
and testing of alternative measures for protecting reproduction 
in specified areas under controlled conditions. 

GGM:jn 

Respectfully, 

~J3_rr.,.-.~ 
Gerald G. 'Marten 
Research Associate 

cc: Executive Director, Western Pacific Fishery Management Council / 
Director, National Marine Fisheries Service, Honolulu L~boratory 
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P.PPENDIXS 

.-Economic feasibility of lobster fishing 
in the Northwestern Hawaiian Islands.-t'4 

I 
Introduction. This appendix can be used to identify critical 

catch rates for lobster in the Northwestern Hawaiian Islands (NWHI). 

At issue is the ability of society to benefit from the natural marine 

endowments available in the waters of the NWHI. Combinations of 

management measures for minimum size and maximum harvest quotas will 

imply average catch rates and average lobster size from broad fishing 

areas. The purpose of this appendix is to assess the minimum feasible 

catch rate for different average lobster size and for different 

discount rates . 

Discounted cash flow. Estimating the feasibility of lobster 

fishing begins with total revenue during the 1th period, a1 , which 

will vary for changes in the catch rate, Yi (number of lobster per 

trap-day) and the average lobster size, a1 (pounds per lobster tail). 

Total production of the firm is relatively small, such that changes 

do not influence the market price. However, the price per pound may 

vary by the size of the fish. Price, Pi(a-L) (dollars per pound 

for lobster tail), is given for each average lobster size. Associating 

a unique price to a catch with a particular average lobster size 

assumes a catch with that average lobster size has a unique size 

~ummarized from Michael F. Adams, "Economic feasibility of 

lobster fishing in the Northwestern Hawaiian Isl:ands," Southwest 

Fisheries Center Administrative Report 23H, 1978, revised April 

1979. 



2 

distribution. Fishing effort, Ei (number of trap-days), which may 

vary each period is constant in the analysis. Total revenue is 

~itten as 

Subtracting total operating costs, Ci' and depreciation, o
1

~ 

from total revenue yields taxable income. The combined state and 

federal inco.:ie tax rate is t 1 • The discount rate is oi. For i • 1, 2, 

••• , n, the discounted cash flow from period 1 to n-1 is 

(2) 

Upon termination of the investment, the cash flow at the end 

of the nth period is increased by the operating capital and the scrap 

value of the capital _ ·equipment. Represented as fractions of depreciable 

capital, I, are operating capital, f, and scrap value, s. The discounted 

cash flow from all n periods may then be written as 

~R -C -D) (1-t) + D )+ I(f+s) 
DCF • DCF + n n n n n 

l, n-1 (l + 0 )n 
n 

(3) 

Using the notation for depreciable capital and scrap ~alue, 

the straight-line method of depreciation is 

Net present value and the discount rate. The total capital 

investment minus the discounted cash flov equals the net present value, 

NPV: 
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NPV.,. I(l+f) - DCF (5) 

This assumes that all investment occurs at the beginning of the first 

period. For an appropriat~ly chosen discount rate, if NPV ~ 0 then 

the investment is considered feasible. The discount rate an investor 

chooses reflects the returns of the best alternative investment and 

the risk of the invesb:lent. For example, if the best alternative 

;nvestment yields 7% return and the proposed investment is considerably 

more risky, then the appropriate discount rate may be 12%. If NPV • 0 

for a proposed investment us1:ng this discounted rate, then the investor 

is indifferent between the proposed investment and the best al.ternative 

investment. If NPV > 0 then the investor will prefer the proposed 

investment. Using the net-present-value criteria, then, the feasibility 

of an investment is relative to alternative investments with consideration 

for differences in risk between investments. 

}li.nimum feasible catch rates. To evaluate the impact of 

regulatory policies on the feasibility of an investment in the NWRI 

lobster fishery requires, in part, an estimate of the minimum feasible 

catch rate. Given the specific operating conditions of the investment, 

a schedule of minimum feasible catch rates is estimated for a range of 

discount rates using the net-present-val.ue criteria. Estimates of 

depreciable capital, operating costs, and effort were obtained from a 

proposed investment project in 1978 and most data are held in confidence. 

Effort is assumed to be constant. The variables n, ti, f, ands are 

equal co 20 years, 0.50, 0 . 05, and 0.10, respectively. Again, it is 
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assumed that changes in the total landings for this fim do not 

influence the prices or catch rate. Under the net-present-value 

criteria, NPV > 0, an average lobster size, and thus an ex-vessel price, - . 
will imply a minimum feasible catch rate for each discount rate. Four 

average lobster tail sizes (a
1

), 0.375, 0,500, 0.625, and 0.750 

pounds, are evaluated with four associated ex-vessel prices (Pi (ai>), 

6.38, 6.00, 5.24, and 5.15, respectively. The prices are taken from 

Fishery Milrket News Report, National Marine Fisheries Service. 

Figure l illustrates a schedule of minimum feasible catch 

rates for each average lobster size over a range of discount rates. 

The discount rate and minimum catch rate are positively related for 

each average lobster size. That is, the larger the discount rate 

used to evaluate the economic feasibility of the investment, the 

larger the required minimum feasible catch rate. On the other hand 

the average lobster size is inversely related to the minimum catch 

rate holding the discount rate constant. That is, a higher catch 

rate is required for the investment to be feasible if the average 

lobster size is smaller. Although price per pound is greater for the 

smaller size lobster, the increased revenue per pound is not enough 

to offset the decreased total weight due to the smaller average size. 

In the absen~e of price differentials by lobster sizes, the four 

curves in Figure 1 would be further dispersed. For a likely range 

of discount rates, say from 0,05 to 0,15, the minimum feasible catch 

rate is between 1.00 and 2.50 for all the average lobster sizes 

considered. 
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Unique marketing circumstances may cause shifts or discon

tinuities in the cu;rves in Figure 1. For example, shippers or whole

salers may require a minimum total veight from a firm if all lobster 

tails are above some minimum size. Another peculiarity which may 

shift the curves is infonna.l tying sales. Some major suppliers of 

lobster require the buyer to purchase larger size lobster tails in 

order to receive the smaller size tails. The investors express the 

concern that a minor supplier in the world market with a catch of 

only larger size lobsters may find it necessaey to sell the larger 

tails belov the existing market prices. This event would mean the 

shifting of the curves in Figure 1 to the right--increasing the mini

mum feasible catch rates. Currently the industry is uncertain about 

marketing conditions. Figure l must be revised as the fishery develops 

to account for the specific marketing peculiarities. Furthermore, 

the biology of the lobster stocks in the NWHI may be such that some 

parts of the schedules in Figure l are irrelevant. Nevertheless, 

the feasibility of the operation may be estimated for alternative 

regulatory policies vhich result in different legal catch rates and 

different average lobster sizes. The accuracy of such estimates vill 

be greatly improved with more infomation on the long-tem impacts 

on the stocks and therefore on the catch rates and average lobster 

sizes over time. Variations in these variables over time will give 

rise to unequal cash flows between periods, when effort is constant, 

possibly changing the estimates of feasibility in this appendix. 
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APPENDIX 6 

DEPARTMENT OF PLANNING 
AND ECONOMIC DEVELOPMENT 

GEORGE R. ARIYOSHI 

HIOETOKONO 

FRANI< $KRIVANEK 

Kamamalu Building 2S0 Soulh King SI. Honolulu Hawaii • Maili ng Addrts s. P.O Sox 2359 Honolulu Hawan 96804 

Mr. Wadsworth Y. H. Yee 
Chairman 

March 30, 1981 

Western Pacific Regional Fishery Management Council 
1164 Bishop Street, Suite 1608 
Honolulu, Hawaii 96813 

Dear Mr. Yee: 

Thank you for your letter of March 2~, 1981 in regard to the "Final Fishery 
Management Plan for the Spiny Lobster Fisheries of the Western Pacific Region." 

In your letter y:,u request a statement on "the current position of the State of 
Hawaii pertaining to jurisdictional and managerial programs developed for the spiny 
lobster resources." The jurisdictional position of the State is that the State has 
jurisdiction over the channels between Hawaii's islands. There are a number of legal 
theories which, when applied to the facts, support this jurisdiction. These theories 
include: (1) historic custom and use; (2) U .s. Supreme Court and federal statutory 
definitions of State boundaries and inland waters; and (3) international definitions of 
mid-ocean archipelagos and rules for drawing straight baselines. Whichever theory is 
applied, the result is that the State has jurisdiction over the interisland channels . This 
jurisdiction can be described as those ocean areas inside straight baselines drawn 
between the headlands of the islands, plus the first three miles seaward of those 
baselines , known as the territorial sea. This jurisdiction has most recently been 
exercised over the harvestim; of coral and the operation of OTEC-1 in channel waters. 

On page 73 of the Final Fishery Management Plan (FMP), it is stated that the 
"extent of the State's territorial sea is a matter of some controversy between the State 
and the federal government." In fact, the controversy appears to be about the extent 
of the State's inland, internal, or archipelagic waters. The extent of those waters 
determines where the territorial sea begins. The breadth of the territorial sea, and the 
State's jurisdiction over it, do not appear to be in dispute. 

The determination of jurisdicti•.in is a critical issue when State and federal plans 
are in conflict. However, as the final FMP notes at page 73, "the State of Hawaii and 
the Council are cooperating in developing complementary management and conservation 
measures for the entire region so this FMP can be effective." This is the key concept. 
If State and federal management and conservation measures can be made consistent or 
complementary, the question of the jurisdiction of each government loses its practical 
importance . 

The State wishes to maintain its jurisdication over the spiny lobster, and believes 
that the spiny lobster FMP has a significant relationship to the Hawaii Coastal Zone 
Management Program. If the State and federal governments apply the same 
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management and conservation measures, the State would be able to fulfill the purposes 
for which it would exercise jurisdiction, without the need to resolve jurisdic?tional 
issues. The immediate question, as noted in my letter of December 8, 1980 to Mr. 
Akagi. is whether the FMP is consistent with the Hawaii Coastal Zone Management 
Program. 

In your letter you also requested information on the Ocean Management Program, 
which is under the guidance of the Hawaii Coastal Zone Management Program (HCZM). 
HCZM has contracted with the University of Hawaii Urban and Regional Planning 
Program to develop issue papers which discuss the current status and problems facing 
various areas of ocean use in Hawaii. These areas include: 

1. Sewage disposal in nearshore waters by marine vessels 
2. Waste disposal in offshore waters by marine vessels 
3. Ocean disposal of nuclear wastes 
4. Coastal energy generation facilities 
5. Ocean thermal energy conversion (OTEC) 
6. Manganese· nodule mining 
7. Fishery development 
8. Precious coral harvests 
9. Sand mining 
10. Nearshore ocean recreation 
11. Saltwater aquaculture 
12. Harbor development and use 
13. Marine sanctuaries 
14. Leeward Hawaiian Islands 
15. Marine research 

Draft issue papers have been written and are being circulated for accuracy checks. We 
would be pleased to provide copies of any of the papers in which the Council is 
interested. Final documents will be prepared for discussion in a public forum. The 
Coastal Zone Management Program is also trying to develop a broad · framework for 
these issue papers so that they will serve as useful tools in making policy decisions on 
ocean use in Hawaii. 

I hope that this information is responsive to your request. Please do not hesitate 
to contact me if you have any futher questions. 

Sincerely, 

HK/lyk 
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APPENDIX 7 

HAWAIIAN SPINY 

LOBSTER RESOURCES 

STATE OF HAWAII FISHERIES DEVELOPMENT PLAN (1979) 

---Technical Report 



SPINY LOBSTER RESOURCES 

Biological Knowledge 

Two species of the spiny lobster genus Panulirus are of 

commercial importance in the Hawaiian Islands. Panulirus marginatus 

is endemic to Johnson Island and the Hawaiian Islands. P. penicillatus 

is widely distributed, occurring from the Red Sea, throughout the 

Indian and Pacific Oceans as far east as the Galapagos Islands. 

The Hawaiian Island populations of spiny lobsters are one 

of the species groups to be managed by the Western Pacific Regional 

Fisheries Management Council under the Fisheries Conservation and 

Management Act of 1976. The draft Fisheries Management Plan for 

these two species has been completed and excerpts of the sections 

on biology and life history are given below. 

The life history patterns of species in the Palinuridae 

family of spiny lobsters are relatively well known. For the genus 

Panulirus mating involves the male spiny lobster depositing a 

spermatophoric mass on the external, ventral surface of the female's 

thorax. The spermatophoric mass is white, soft and putty-like when 

first attached to the female but later turns dark and hardens. 

Fertilization of the ova is believed to be external. The viable 

spermatozoa stored in the spermatophoric mass are released by the 

scratching and breaking of the spermatophoric mass by the female. 

The ova are released from the oviduct, fertilized, and attached to 

the setae of the female's pleopods. The female is then termed 
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"berried". Observations on berried females in aquaria indicated 

an incubation period of the fertilized ova of P. marginatus and!· 

penicillatus of 30 days (McGinnis, 1972). A female P. marginatus 

may spawn from 150,000 to 575,000 ova per spawning and may spawn 

four or five times a year around the main Hawaiian Islands (McGinnis, 

1972) and from 91,000 to 852,000 ova up to twice per year around 

Midway Islands (MacDonald & Thompson, MS). !· penicillatus may 

spawn 120,000 to 440,000 ova per spawning and spawn at least twice 

a year around the main Hawaiian Islands (McGinnis, 1972). McGinnis · 

also found that an average of 41% of the female P. marginatus and 

38% of the female P. penicillatus in Maunalua Bay, Oahu during 

1960-1962 were berried and that berried females were found throughout 

the year. Around the Midway Islands, MacDonald and Thompson ob

served that the frequency of ovigerous !· marginatus was at a max

imum in June and July. 

After hatching, the larvae or phyllosoma of all species in 

the Palinuridae family float to the surface and are planktonic . The 

phyllosoma of!· marginatus have been found between 15° and 30° 

north latitude and 155° and 175° west longitude. P. penicillatus 

phyllosoma are widely distributed in the central Pacific between 

about 20° south and 25° north latitude and 110° west and 170° west 

longitude (Johnson 1968 and 1974), and are found in many other parts 

of the world. 

The duration of the planktonic phyllosoma stage of species 

in the Palinuridae family is not well established. For one species 

in California waters,!· interruptus, it was determined that the 

larval stage extended for a period of nearly eight months (Johnson 
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1960). Such long larval periods would allow much time for wide 

dispersal of the phyllosoma depending on the local currents. For 

an endemic population such as!· marginatus wherein the adult 

benthic population cannot be restocked from recruitment of larvae 

from outside the Hawaiian archipelago there must . be retention of 

larvae within the overall area. It is not known, however, if the 

larvae are retained by eddies and counter currents around each 
-

island, or around the Archipelago as a whole. 

The phyllosoma stage is followed by the puerulus stage. 

In this form the lobster can actively swim horizontally, apparently 

returning the animal to shallow areas for subsequent settling. The 

animals settle to the bottom in sheltered areas, and this settling 

activity appears to have both a di~l and a lunar ·component. Upon 

settling the animals begin to resemble the adult form. Juvenile 

P. interruptus in California increase by about l cm in total length 
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11 per molt, and molt most frequently before they attain secual maturity. · 

Sexually mature P. interruptus molt twice a year, and grow approximately j 

2 cm per year (Lindberg, 1955). Juvenile~- marginatus between 20 

and 49 mm in carapace length increased by •about l to 2 mm/per molt 

carapace length (McGinnis, 1972). The survival rate of juvenile 

lobsters is quite low, and poorly known in most situations. It is 

thought that this rate is dependent on the size of the current lobster 

population in the western Australian population of P. longipes cygnus 

(Chittleborough, 1970). 

Some of the species of the Palinuridae family of the spiny 

lobsters are known to undertake long migrations. These movements 

are poorly understood, and appear to be restricted to those species 
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inhabiting continental areas. Insular species are not expected 

to undertake corresponding long migrations (Herrnkind, 1978). 

This has been confirmed by studies on Oahu (Morris, 1962) and in 

the Solomon Islands (Prescott, pers. comm). The spiny lobsters 

in the NWHI are thought t~ unde~take extensive local movements 

(MacDonald, pers. comm). 

Spiny lobsters live on the sea bottom at depths from 0.5 

to 100 fm. There are differences in distribution by depth of 

different species. For instance f· penicillatus is generally found 

in water from l to 5 meters deep throughout most of its range, while 

P. marginatus is frequently found to much greater depths. The maxi

mum depth at which P. marginatus has been reported is 100 fm. P. 

penicillatus on Oahu, however, departs from its usual shallow depth 

range and is regularly found to much greater depths. In the NWHI 

few!· penicillatus are found, but they have been reported there at 

depths of approximately 50 fm. 

The general biology of P. marginatus has been studied at 

Oahu by Morris (1968) and further documented by McGinnis (1972). 

A comparable study of lobsters from the Midway Islands has recently 

been completed which included a reanalysis of the results of these 

earlier studies, providing an overview of the general biology of the 

species at the northern and southern limits of its range (MacDonald 

and Thompson, MS). Comparable analyses for P. penicillatus from 

these two locations are not possible due to the limited numbers of 

this species collected from the Midway Islands. 

P. marginatus is more abundant than P. penicillatus at the 

Midway Islands, making up about 98% of the diver-caught catch. The 
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two species were caught in approximately equal abundance in the trap 

samples at Oahu. From that study the differential catch of tagged 

lobsters suggests that the trap catches are biased with respect to 

species, and with respect to sex for f· penicillatus. Analyses 

presented in MacDonald (1978) suggest that f· marginatus are equally 

likely to be caught regardless of sex, that male P. penicilllatus 

are 80% as likely to be caught as f· marginatus, and that female 

P. penicillatus are only 35% as likely as f· marginatus to be caught 

in traps. Thus the apparent equal abundance of the two species in 

the trap catches at Oahu reflects a substantially higher abundance 

of P. penicillatus than f• marginatus. 

Several possibilities exist to explain.this difference in 

relative abundance of the two species at Oahu and the Midway Islands~ 

These include differences in temperature tolerance, differences in 

larval mortality and recruitment, and interspecific competition. The 

actual importance of each of these possible factors is not known. 

Due to the relative importance of!_. marginatus in the Midway Island 

catches (and in other areas of the Leeward Islands), most of the 

following comparisons will be made only for this species. 

From inspection of size frequency distributions it appears 
I 

that the lobsters of both sexes caught at Oahu are smaller than 

those caught at the Midway Islands. Additionally, it appears that 

the sexes differ in average size at the Midway Islands (males tend 

to be larger) but not at Oahu. It has been noted that the size 

distributions are skewed for the lobsters from Oahu, with a very 

few rather large animals, and that the corresponding distributors 

from the Midway lobsters are more symmetrical. This suggests that 

the Oahu lobsters are capable of larger sizes and is the expected 
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result -considering the existance of~ substantial fishery at Oahu. 

The reproductive conaition of females was observed as · 

either non-productive, with spermatophoric, or with egg mass 

("berried"). The data from the Midway Islands suggest a marked 

seasonality with peak porportion of females wi~h eggs following the 

peak proportion of females with spermataphore~ . by about four or 

five months. Peak numbers of females with eggs are found during the 

period May through August. Given probable rates of ovarian develop

ment and · incubation two spawnings seem possible each year. The 

data from Oahu do not show similar pronounced seasonality: sub

stantial proportions of females with eggs are found in all months 

except perhaps December. 

Temperature may have an important role in reproductive 

seasonality and frequency. The monthly water temperature at . the 

Midway Islands is similar to that at Oahu between June and October, 

falling below that at Oahu from November through May. The increased 

proportion .of the females with spermatophores in November in the 

Midway Islands sample corresponds to the decline in water tempera

ture, and correspondingly the increased proportion of ovigerous 

females in May corresponds to the increase in water temperature. 

The lack of such marked temperature changes at Oahu agrees with 

the apparent lack of seasonality at Oahu. 

Taken together these data suggest a strong correlation 

between temperature and repr oductive activity. This correlation 

does not imply causation as many other factors such as food and 

availability and light levels may also be chaning similarly. How

ever, correlation itself pr ovides a way of predictiory periodicity 



of reproductive activity in other areas of the NWHI. 

For example, water temperature data at French Frigate 

Shoals indicates that the temperature never falls as low in any 

one month as the temperature during May at the Midway Islands. 

Additionally generalized temperature profiles for the NWHI (Seckel, 

1968) indicate that this warmer water may occur as far north as 

Maro Reef, suggesting that reproduction may be continuous or at 

least not strongly seasonal for those islands south of Maro Reef. 

The pattern of larval recruitment at each island within 

the Hawaiian Islands can be conceived as lying somewhere along a 

continuum between: 1) recruitment depending entirely upon locally 

produced larvae, and: 2) recruitment depending -entirely upon 

larvae produced on other islands "upstream" or "downstream" in the 

island chain. Oceanic circulation within these islands is probably 

the overriding factor that determines the position along the con

tinuum. Taken together, the available oceanographic information 

does not suggest a consistent mechanism for regular transfer of 

larvae between islands. 

The little biological information available is consistent 

with this conclusion. Johnson {1968) observed the phyllosoma stage 

of the spiny lobsters in the plankton at several locations through

out the Hawaiian Archipelago. He noted that phyllosoma of both 

species of spiny lobsters which occur in the Hawaiian Islands were 

collected around Oahu and to the southwest of the main islands, but 

that only the phyllosoma off· marginatus were collected around 

French Frigate Shoals and the Midway Islands. This distribution of 

phyllosoma corresponds to the observed distribution of adults where 

only a few of the lobsters caught in the NWHI are P. penicillatus. 
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As noted above, the two species of spiny lobster 

found in the Hawaiian Islands are differentially abundant at the Mid

way Islands and at Oahu. Also at Oahu P. penicillatus occurs to 

much greater depths than elsewhere in its geographic range. At the 

Midway Islands P. marginatus is far more abundant than P. penicillatus. 

One possible cause of t~~se differences is that the harvesting of 

spiny lobsters at Oahu has reduced the abundance of!• .~rginatus, 

allowing!· penicillatus to increase. For this to have occurred 

it is necessary that these two species compete in some way for the 

same resources, such as food and shelter. 

Generally, P. penicillatus is thought to be more specialized 

than P. marginatus. It occurs throughout most of its range in shal

low areas, primarily wave-swept high energy zones immediately sea

ward of insular reef flats and rocky shores (Holthues and Loesch, 

1967; MacDonald, 1971; George, 1972, 1974). P. marginatus, on the 

other hand, displays no apparent morphological specialization and 

appears to be able to more efficiently exploit a wider variety of 

habitat types and food resources. Based on general understanding 

of food habits of palinurid lobsters it is likely that the two 

species feed on similar things (Lindber, 1955; Chittleborough, 197S; 

Herrnkind, et al, 1975; and others). Both species have been observed 

in the same shelter at Kure Island (MacDonald, pers. comm). 

Hawaiian Fishery and Status of Stocks. 

The catch of spiny lobsters in the Hawaiian commercial fishery 

from 1948 to 1978 is shown in fig.___ The catch statistics are 

maintained by the Hawaii Division of Fish and Game and do not dif-
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derentiate the two species, P. marginatus and P. peniciliatus, 

that make up the spiny lobster catches. Although the fishery is 

conducted around the eight major islands, the bulk of the catch 

prior to 1976 (about 80%) was made around Oahu: fishing effort was 

also greatest on Oahu {McGinnis 1972). 

Nets and traps are used to catch spiny lobsters in the 

Hawaiian fishery in the main Hawaiian Islands. The nets are gill 

nets measuring up to 100 feet long by three feet deep and have mesh 

~izes up to seven inches. The traps are 6 1 x 4' x 3' rectangular 

metal frames cove -red with one inch mesh poultry wire. The primary 

use of the traps is to catch fish, and lobsters are only taken 

incidentally. Net fishermen fish primarily along the northern or 

windward shore of Oahu in depths from 1 to 5 fathoms and trap 

fishermen fish along the leeward shore in depths from 5 to 30 fathoms. 

Since late 1976 increasing interest has been shown in the 

spiny lobster resources in the NWHI. At present there are 2 to 3 

boats fish~ng intermittently for lobsters there, with most of the 

fishing being done around · the nearer islands. From this effort an 

average catch of 4,450 legal lobsters have been taken per month for 

the twenty three months when fishing has occurred. On an annual 

basis this is considerably more that the highest catches ever 

· reported from the main islands. 
/in the Leeward Islands 

The domestic annual harvest will likely be higher than in 

the past, which was approximately 70,000 and 31,000 lobsters for 

the calendar years 1977 and 1978. One new vessel is currently active, 

and plans have been revealed for a second new vessel to be constructed 

and in the fishery by September. Allowing for these changes one 
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might anticipate a domestic catch of roughly 2 or 3 times that which 

has been observed. Thus catches of 100,000 to 150,000 might be ex

pected. 

The boats fishing for spiny lobster in the NWHI are using 

some version of the California two-chambered trap. The traps are 

put out on a iine, ·spaced from 6 to 30 fathoms apart, single lines 

containing from 75 to 150 traps. 

Observations on the size of the lobsters in the NWHI are 

available from the NMFS research cruises and from chartered commercial 

vessels creuises where scientific observers were placed aboard. 

Significant numbers of observations have been made for Necker Island, 

Maro Reef, the Midway Islands, Pearl and Hermes Reef, and Laysan 

Island. Statistical analyses have shown that there is considerable 

difference in the size distribution in the several different ·areas. 

There is a clear indication in the size data that the 

lobsters from Necker Island are on the average smaller than lobsters 

from elsewhere in the Leeward Islands. This difference in size was 

evident even in the early stages of exploitation, and thus does not 

represent just the usual reduction in the average size associated 

with increasing fishing effort. That the Necker Island population 

is smaller on average makes it difficult to base management decisions 

on size limits solely on the experience of the fishery to date 

here and at other locales in the Leeward Islands. 

Predictions of the sustainable commercial production of 

a new resource is difficult until appropriate statistics have 

accumulated after several years of harvest. In addition to the 

unknown nature of a virgin fishery, other factors compound long range 
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prognostications, such as: environmental fluctuations resulting 

in variable strength year classes, fluctuating economic conditions 

and resource mismanagement. 

A minimal estimate of - the potential sustainable annual 

yield in the Leeward Hawaiian Islands has been promulgated by the 

WPRFMC Lobster Planning Team. This was based on 23 months of 

commercial harvest at Necker Island Bank. The derived figure for 

the entire Leeward Islands is 445,000 individual lobsters {about 

350,000 - 660,000 lb). This estimate was based on a potential 

yield of 97 lobsters/nm 2 (120 - 145 lb/nm 2). This estimate was 

qualified as being tentative because of the great variation in 

lobster abundance and average sizes throughout t~e Leeward Islands • . 
Other estimates may be derived from other fisheries. 

Because the Hawaiian spiny lobster is morphologically (and pre

sumably genetically) very closely related to Panulirus argus of the 

central western Atlantic the characteristics of fisheries for P. 

argus provided examples which may be applied to the Hawaiian Island 

stocks. The spiny lobster fisheries of the Puerto Rico-Virgin Is. 

area, Bahama Islands and southern Florida are among the best docu

mented in the world. 

Puerto Rico-Virgin Is. shelf area: Catches of spiny lob

sters have been made in this area from at least 1951 when 467,000 lb. 

of whole lobster were landed. Yearly statistics collected since 

1964 show a steady increase from 150,000 lb then to 384,000 lb 

in 1976. Only three surveys have been condµcted on Virgin Is. 

landings: during 1976 there were 86,000 lb recorded (an additional 

unreported 225,000 lb. were thought to have been taken). In both 
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areas lobsters are usually taken incidentally with fish in fish 

traps, but some fishermen conduct a lobster-directed fishery. 

Characteristically, the catch rates decreased within the initial, 

heavily fished areas and then reached a plateau of steady pro

duction. This was followed by increased fishing effort (fol-

lowing demand) in the heavily fished areas as well as on more 

distant grounds. 

The combined Puerto Rico-Virgin Is. catch for 1976 was 

470,000 lb. The draft fishery management plan for this region 

estimates a maximum sustainable yield (MSY) of 831,000 lb. The 

Puerto Rico-Virgin Is. shelf area has about 2,100 square nautical 

miles (nm2) of suitable lobster habitat. Thus, there is a present . 

lobster harvest of 224 lb/nm 2 with an estimated MSY of 396 lb/nm 2 

that may be reached sometime in the future. 

Bahama Islands: Spiny lobsters have been harvested for 

many years in the Bahama Islands. Fishing regulations were first 

incorporated in the mid 1930's. U.S. fishermen have been harvesting _ 

LJ this resource since the early 19S0's. Legal harvest of this resource 

by U.S. fishermen ceased August, 1975 after the Bahamian Government 

u 
u 
u 

declared the spiny lobster a creature of the continental shelf. 

During 1974, the combined U.S.-Bahamian harvest was 7.8 million lb. 

This is well below the MSY of 9.9 million lb estimated by the Joint 

Scientific Committee and the MSY estimate of 13.2 million lb of 

Wise (1976). 

The Bahamian statistics have shown a steady increase in 

lobster landings since 1971, reaching a high of 5.1 million lb in 

1977. There are about 40,000 nm2 of lobster grounds in the Bahamas. 
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Bahamians currently fish about half of this area. This yields an 

estimated current · production of about 253 lb/nm 2~ Using the MSY 

estimates for the entire Bahamian shelf area provides annual yield 

estimates of 248 and 330 lb/nm 2 • 

Southern Florida: The southern Florida lobster fishery 

has been conducted since the early 1900's, and increasingly utilized 

since 1950. This area (from Palm Beach south through they Keys to 

Dry Tortuga, approximately 4,300 nm2 ) has produced 1.9-6.8 million 

lb annually. These are the reported, legal commercial catches. An 

extensive recreational harvest as well as illegal trade in under

sized and gravid lobsters place an additional strain on this resource. 

Nevertheless, the reported 1977 production of 4.0 million lb is only 

slightly below the 1964-1977 average of 4.4 millio~ lb. The esti

mated commerc ·ial MSY for this area (based on 1973-74 catches) is 

5.9-8.9 million lb. Maximum economic yield (~.EY) is 5.8 million lb. 

Some unit yield estimates from this complex fishery fol

low. 14-year Average through 1977; 1023 lb/ nm2 • MSY; 1395-1860 

lb/nm 2 . MEY; 1348 lb/nm 2 • 

Thus, we have documented commercial catches ranging from 

224-253 lb/nm 2 and estimated MSY's of 248-396 lb/nm 2 in the 

developing fisheries of the Bahamas and Puerto Rico-Virgin Is. areas. 

Documented average commercial catches and estimated MSY's for the 

fully developed southern Florida fishery range from 1023 to 1860 

lb/nm 2 • 

These examples demonstrate the spiny lobster resources 

are able to withstand - decades of moderate to heavy fishing pressure 

with only a modicum of resource management (regulations exist, but 
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are widely ignored except for closed seasons). Sustained production 

is due somewhat to harvesting smaller, faster growing individuals 

after the initial phases of a fishery. Also, it was long thought 

that local production was maintained by pelagic larvae produced by 

populations exogenous to the exploited stock. However; recent 

hypotheses suggest that t~e exploited population may produce a 

large share of its own recruitment, larvae being "held" in the local 

area by oceanographic conditions (such as off the Florida Keys) 

~nd complex behavior on the part of the larvae. Thus, nonharvest 

of gravid females presently seems a positive management philosophy, 

as well as that of permitting animals at lease one period of repro

duction by setting a minimum size limit before harvest. 

Estimates of the potential Hawaiian harvest may be made 

from exploratory fishing and early commercial catches in conjunction 

with the yield _figures from the fisheries discussed above. Initial 

catch rates of 20-50 lb/trap day in the Leeward Hawaiian Islands 

are some of the highest known and are indicative of the high carrying 

capacity of the grounds there. The amount of bottom area in the 

Leeward Hawaiian Islands suitable for lobster habitat is about 

3,500 nm2 (not including depths less than 10 fathoms and within 

lagoon areas). Additionally, there are approximately 1,600 nm2 of 

bottom suitable for lobsters within the Main Group of the Hawaiian 

Islands. 

Using the ranges of observed and esimated production rates 

for the Bahama Islands and the Puerto Rico-Virgin Is. area (about 

225-400 lb/nm 2/year). results in minimum sustained production esti

mates . for the 3,500 nrn2 of the Leeward Hawaiian Islands of 787, S00-



1,400,000 lb/yr. A maximal estimate using the figure of l,000-

1,800 lb/nm 2 from the Florida fishery indicates a sustained annual 

yield of 3.5-6.3 million lb. However, it's doubtful that these 

latter figures could be obtained because of the difficulty in 

effecting the high harvesting pressure required in the distant 

waters of the Leeward Islands. 

Thus, it appears that the limiting nature of the fishery 

(distant waters and marginal weather conditions) in conjunction 

with an effective management plan would ensure that the Leeward 

Islands lobster stocks remain a viable fishery for many years . 

Research and Development Programs. 

The stocks of!· marginatus in the Leeward Islands are 

capable of increased utilization and are currently the object .of 

a budding commercial fishery. The stocks there outiide the 3-mile 

limit will soon be under management by the WPRFMC. 

It appears that the present levels of harvest of the spiny 

lobster resources in the main Hawaiian Islands are close· to the 

sustainable maximums and increased catches will only come from 

relatively unfished areas. Possibly, one contribution to increased 

utilization of the lobster resource would be a modest exploratory 

fishing program in the more isolated fishing grounds of the main 

islands. This is discussed in more detail in the section on the 

plan for "Development of crustacean Resources". 
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Table 7.7 COMMERCIAL CATCH OF SPINY LOBSTER 
STATE OF HAWAII DIVISION OF FISH AND GAME 

Year Pounds Caught Value 

1948 42,370 27,848 
1949 43,632 26,869 
1950 34,012 17,770 
1951 17,230 10,149 
1952 18,052 11,088 
1953 17,938 11,230 

J 19S4 14,999 8,369 
\ 1955 16,136 10,677 

1956 12,732 7,371 
1957 14,392 8,966 

l 1958 9,192 5,964 
1959 12,339 7,975 
1960 10,473 7,049 

~ l 1961 12,642 8,542 
1962 7,890 5,232 
1963 10,277 7,834 
1964 9,846 7,895 

j { 1965 8,158 6,639 
1966 5,481 4,397 
1967 4,415 3,676 

[j 1968 4,751 4,296 
1969 9,250 9,678 
1970 5,398 6,205 
1971 6,140 7,893 

J 1972 5,349 8,153 
1973 5,577 8,229 
1974 4,467 7,415 u 1975 
1976 6,317 11,357 
1977 85,839 199,065 

u 1978 33,719 99,087 
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Al'P:Et·IDIX 8 

STATE OF HAWAII 
Department of Land and natural P~sourcr:es 

Honolulu 

DIVISION OF FISH AND GAME 

The Board of Land and Natural Resou:ces (hereinafter referred to as "Board"), pursuant 
~o. Section 187-2, Hawaii Revised Statutes, and every other law hereunto does hereby amend 
in its .entirety Regulation 22 of the Division of Fish and Game, Department of Land and 
Natura.l Resources to read as follows: 

REGULATION 22. BELATING TO T!fl:! lW-?AGEMENT OF NATIVE LOBSTERS OR ULA 

SECTION l. Definition. As used herein: 

"Lobster" or "ula" means only the spiny lobster species Panulirus penicillatus 
and Panulirus ma::ginatus (for.nerly named Panulirus japonicus) and excludes the 
slipper lobster or "ula-papapa". 

SECTION 2. Prohibitions. Except as otheLWise provided in Sections 3 and 4 of this 
regulation, it shall be unl.awful within any areas Wlder the jurisdiction of the 
State of Hawaii, to take, trap, kill, possess, sell or offer to sell, any 
lobster: 

a. During the months 0£ June, · July and August (hereinafter "closed season") ; 
or 

b. Less than three and one-fourth (3-1/4) i.'lches (or 02.5aun) in length 
measured i., a straight line along the carapace ( or head) from the ridge 
between the two l.u-gest spines above the eyes, back to the rear edge of the 
carapace (see attached figure) ; or 

c. carrying eggs extemally ; or 
d. With any puncture wound, or other mutilations of the body, or in such 

condition where the lobster is :iot whole (i.e., ca:apace or head and tail 
separated). 

SECTION 3. Exceptions • It shall be lawf1.tl wit-.h a permit issued by the Board to : 

a. Take or possess any lobster ,for scientific use, propagation, or other 
experimer..tation under such terms and conditions as specifically set· forth 
in the per.nit; or 

b. Possess, sell or offer to sell any lobster taken outside areas within the 
jurisdiction of the State of Hawaii and landed in the State; provided that 
such possession or sale is subject tc all applicable s~ate laws and 
regulations including but not limited to Section 189-6, Hawaii Revised 
Statutes and Division of Fish and Game Regulation 11; ·or . 

c. Take or possess any lobster from the waters of the Leeward Islands •putsuant 
to the provisions in Section 188-37 .a..c. 188-38, Hawaii Revised Statutes 
and Division of Fish and Game Regulati~n 10. 

SECTION 4. Selling of Lobster During Closed Season. During the closed season, any whole
sale dealer or retail market may sell or offer to sell, or any hotel or other 
public eating house may se.rve lobster by fi=st procurL'lg "' license granting 
this privilege purs\U!Jlt to Section 188-57, Hawaii Revised Statutes. 
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:Regulation 22 -2-

SECTION S. 

SECTJ:ON 6. 

SECTION 7. 

Taking of Lobster for Commercial Purposes. The taking or trapping of any lobster 
for commercial purposes within areas under the jurisdiction of the state of 
Hawaii shall ba subject to the commercial fishing requirements of Chapter 189, 
Part I, Hawaii Revised Statutes, and the provisions contained in Section 2 of 
this regulation. 

Revocation of Pemi ts. The Board shall revoke for a period of one-year for any ' 
violation of this regulation or of the tei:ms and conditions of the pm:mit any 
pm:mit issued pursuant to this requlation. Any person whose pm:mit has been 
rewked shall not be eligil:>le to apply for another permit until the expiration 
of one-year from the date of revccation. 

Penalty. In addition to the penalties prescribed by the applicable sections of 
the Hawaii Revised Statutes, any peaon violating the pl:Ovisions of this regula
tion shall be found gull ty of a petty misclemean,:,.r. 

SECTION s. Severability. Should any section, subsection , sentence, clause, or phrase of 
this regulation, for any reason be held by a court of competent jurisdiction to 
be invalid, such decision ~all not affect the validity of tha remaining 
P.Ortions of this raqulation. 

Adopted this ~ day of ~, 1978, by the Board of Land and Natural Resources. 

Appxoved this 22nd day of 
July, 1978. --

/s/ George R. Ariyoshi 
Govunor of Hawaii 

App:r:oved as to Fa.rm: 

/s/ Glenn M. Adachi 
Deputy Attorney General 

/s/ w. Y. Thompson 
w. Y. THOMPSON, Chairman and Member 
Board of Land and Natural Resources 

/s/ Themas s. Yagi 
Member 
Board of Land and Natural Resources 

Date ___ J_ul_y_l_3_,'--'1_9_7_B __________ _ 

POBLIOlTION OF 
NOTICE OF PUBLIC HEARING 

Honolulu Star-Bulletin/Advertiser - March S, 1978 
Hawaii Tribune-Harald - March S, 1978 

Maui News - March 6 , 1978 
The Garden Island - March 6, 1978 



:Regulation 22 -3-

£!.!.!..!.!.,1£,!_T!_ 

I hereby certify that the foregci.nq copy of Regulation 22, Division of Fish and Game, 
Department of Land and Na.tural Resources, is a tull, true, and correct copy of the original. 
which is on file in the office 0~ the Division of Fish and Game of the Department of Land 
and Natural •Resources. 

/s/ w. Y. Thompson 

w. Y. Thompson, Chauman and Member 
Board of Land and Natural Besources 
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Ridge between tha two largest 
spines above the eyes 

3-1/4 inches 

Rear edge of the carapace 
or head 

Location of points on the carapace or head used to determine if a lobster or 
ula is of legal. size. 



Appendix g - Area by Depth for the Northwestern Hawaiian Islands 

Area determination by depth for the Northwestern Hawaiian Islands 
was accomplished by cutting out the contoured areas from nautical charts 
and weighing the individual pieces. These weights were then compared to 
the weight of a known area fr0111 the sai:ie chart and from the proportion 
the area by depth was calculated. 

The charts were prepared by the Coastal and Geodetic Stn:vey Office 
•( C&GS ), now called the National Ocean Survey. The C&GS identification 
numbers were used. The charts numbered 418l, 4182, 4183 were all of 
approximately the same scale and covered the entire Northwestern chain • . 
These areas are listed in Table 1. Table 2 is a compilation of the areas 
obtained from c&GS charts nuillDered 4172-4175, 4177, 4185, 4186, which were 
of greater detail of the individual islands. These two tables are compared 
where possible in Table 3. Furthermore, data on area by depth calculnted 
by use of a planimeter are compared in Tables 4 and 5 with Table 1. 
Some of the differences may be due to different divisions of the banks 
between islands. 

Se~o~nts which lie in line with the natural progression of the 
rest a-: ~he islands were numbered from southeast to northuest. 0 Outlying 
seru:oi.::its" a-::e described as to their general vicinity. 

The conversion factor used to transfo~,n square nautical miles to square 
kilometers ~as 3 . 4299. 

Total. a~ea from Oto 100 fathocs : (mu2) 4612.7 

(1an2) 15821.l 

Total area from Oto 1000 fathoms : (nm2) 19544.8 

(km.2) 671)36. 7 
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i 
l TABLE l 

Area b~ De2th of the North~est ern Rc~~aiian Islands 

1 
Depth (fm) 0-10 10-100 100-200 200-300 300-400 ,~oo-soo 500-J.0CJO 

.Arca 
--:-

r Middle Bnnk 
2 50.l 26.2 18.2 (nm2) 12.5 10.2 120.7 

(km) 171.8 89.8 62.4 42.9 35.0 414.0 

2 2.02.6 36. ,4 36.4 

\ 
Niho:: (nm2) 27.3 22..8 ll1.S.0 

(km) 694-9 124.8 124.8 93.6 78.2 507.6 

W. Nihoa 
2 117.2 45.5 27.3 . 25.0 19.4 

. l 
(nm

2
) 112.7 

(km) 402.0 156.1 93.6 85.7 66.5 366.5 

Se.tmountffei (nm2) 21.6 28.4 4li..4 38.7 133.2. 

! (kln2) 74.l 97.4 152.3 132.7 '►56.!} 

2 
E. Twin (ntr.2) 27.3 15.9 25.0 23.9 19.4 64.9 

l l Bnnks (kx:i ) 93.6 54.5 85.7 82.0 66.5 222.6 
•) 

( ~ . 28.4 17.l 29.6 22.8 ~ .. Twin · .~:-:,,) l:'3. 7 66.0 

l 
Banks ( \::, -: , 97.4 58.6 101.5 78.2 47.0 22.G.4 

, 
Sea v.,o~ n t !:2 ~ -- ' l.l 8.0 6.8 10.2 20.5 62.6 ~~-- -~ : ,~ .~ 3.7 27.4 23.3 35.0 70.3 2.U+.-7 

\ 
., 

Necker ( :-=;) 557.8 179.8 186.7 86.5 113.8 335.8 
( !r- ' 1913.2 616.7 640.4 296. 7 390.3 1151.B ..... , 

J 
, 

Seare :iun:: t."3 (n=.;) 28.4 53.5 
~'W of FFS) (ktxt) 97.4 l8l.5 

J Fr~nch :F-ri- (nm2) 178.7 157,1 206.0 272.1 154.8 155.8 . 523.6 

gate Shoals (k.n2) 612.9 538.8 706.6 933.13 530.9 534.4 1795.9 

l Brc,ok:i (nm2) 10.2 13.7 30.7 83.1 43.2 119.5 
3 t?nlt {r l (km2) 35.0 47.0 105.3 28S.O 148.2 li-09.9 

? 50.1 29.6 4l~.4 Bro ok s (nm2) 38.7 18.2 66.0 
B.1nk ff2 (km ) 171.9 101.5 152.3 132.7 62.4 226.I+ 

l 1 
Brook:; (nt:i2) 58.l 65.4 31.9 27.3 27.3 53.5 
Bauk it 1 (l~ti!2 ) 199 • .3 292.9 109.4 93.6 93.6 183.5 

.J 
., t. r.c, ,~a ti.cm (n m~) 138.9 130.l 84.2 51.2 36.4 134. 3 +:.::·.:, 
f\an k (k~ ) li,76.I• l146.2 2SS.8 175.6 124.8 li60. 6 -:-'5f, £•: 

I 



n 
n 
0 

Depth (fm) 0-10 10-100 100-200 200-300 300-400 400-500 500-1000 

ll ~ 

Seemount1i'l► (nm2) 25.0 4'•-4 102.4 84.2 167.3 383.6 0 (km2) 85.7 152.3 351.2 · 288.8 573.S 1315-7 

Outlying (nui2) St. Rog~tien Bank Vicinity 37.l 0 Seemounts (km2) 12.1., .. 

Gardner (nm2) 2 .. 2 874.8 214.2 290.5 174.l 242.7 2.Sl2.2 
Pinnacles (km2) 7.6 3000 .. 4 734.6 996.6 597.2. 832.5 96'►5-4 □ Rait:a (~) 4 .. 6 203.5 36.9 61.t 35.6 3li-.l 284.4 
Bank (km) 15.9 697.9 126.6 209.4 122..2. 117.J: 975.4 [l 

(nm2) Haro Reef 145.9 550.3 230.9 167.5 107.6 lSli--6 956.l;. 
(km2} . 500.5 1887.6 791.9 574.5 369.L 530.3 3280 .. 3 

[] 
La.ysan (n..i!) 21.4 140.6 Sl.5 17.3 21.6 22.8 222.6 

(km) 73.4 482.2 176.8 59.4 74.l 78.l 763-.. 6 u E. North- (nm2) 42.8 27.9 * 75.0 
ton Bank (t-.2) 146.9 95.9 * 257 _, .. 

? n 'W. North- (t?:½j 10.2 146.2 of: 317.3 
ampton Bank (\:=.-) 35.0 501.4 * 1088.3 

2 127.1 35.0 
. 

l l Pioneer (m::2) 32.7 3L4 38.2 305.8 
Bank (km, ) 436.1 119.9 112.1 107.6 130.9 l0lt8.9 

Lisianski (nmi) 95.7 268.9 31.0 31.4 27.8 28.p 866.9~ l (ki.l ) 328.2 922.2 106.3 107.9 95.5 96.0 2973.3 

Outlyin~ 
2 (Northampton Banks vicinity) r ) (run2) 157.l 

SeamottntG (km) (total of three) S38.s · 

Seamountfl:5 2 .46.2 ) (ruu2) 
NW of. (ktu ) 158.6 
Lisianski 
Seacount#6 •(nm~) 2.6 124. 7 ** ] Nt•: of Jisinnslci(km ) 8.8 '•27.6 -1.-k 
& of Salmon B. 

Salmon tnm 2) ,.6.3 62.5 ,•: 64.8 

~l Bank (krn2) 158.9 214.5 * 222.3 

,,_~"l-rl .ind (nm2) 118.9 12'•-'~ 69.7 * 32Ci.7 

.... -mes r.eef (km2) ,.01. 8 /;26. 7 239. 2 ·:: l.120.fi- rl 

* 100-500 fm. ] 
-f.-k 100-1000 fm. 
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Depth (fm) 0-10 10-100 100-200 

Area 

Gambia 2 
5.5 (nm2) 

Shoal (km ) 18.8 

Seamount 117 2 
S2.8 ( tllll2) 

N. of Gambia (Ian ) 181.0 
Shoal 2 Midway (nm2) 27.9 78.3 12.9 

(km ) 95.9 268.4 44.2 

Outlying 2 
(Midway and Kure (nm2) 

Seamounts (km ) 

Kure Is. 2 
19.2*** (nmz) 

(km ) 66.0*** 

Total area from Oto 100 fathoms: 

* 100-SOO fm. 

*** Lagoon to 20 fm. 

200-300 

55.4* 
190.1* 

12.5 
42.9 

Is. area) 

4612.7 

15821.1 

300-400 

12.4 
42.6 

400-500 500-1000 

89.8 
308 . 1 

13.8 99.9 
47.4 342.5 

45 . 2 
155.0 



APPENDIX 10 

SPINY LOBSTER FISHERIES IN OTHER AREAS ANO COMPARISONS WITH HAWAII 

The spiny lobster fisheries in Florida and Australia harvest species 

phylogenetically similar to f.. marginatus. f.. argus is fished very inten- . 

sively in the Bahamas, Bermuda, Florida, the Caribbean and Brazil. f.. lon9ipes 

cygnus is heavily fished along the west coast of Australia. Both of these 

species have supported large fisheries which started following World War II 

(Chase and Dumont, 1979}. Intensive research programs aimed at strengthening 

the management base have been developed in both fisheries. Consequently, more 

information is available pertaining to the biology and fishery management of 

these two species of Panulirus than any other species in the genus. 

Both ~pecies are similar to f.. marginatus in several ways. All three 

species are very closely related morphologically and are thought to have 

evolved from a co111T1on ancestral stock during the same interglacial period 

(George and Main, 1967). Although they are geographically isolated, they have 

very similar habitat preferences and have presumably evolved under similar 

selection pressures. It appears for f.. marginatus that the minimum and mean 

sizes of first breeding for females are similar to those for f.. longipes 

cygnus and f.. argus. The size distributions of the three species are generally 

similar, although they may be affected by fi~hing pressure. (Sheard, 1962; 

Munro, 1974; Davis, 1975, 1977; Chittleborough, 1976b; Kanciruk and Herrnkind, 

1976). Also, for both P. marginatus and f.. longipes cygnus size specific 

fecundity has been shown to be independent of latitude (Morgan, 1972; 

MacDonald and Thompson, MS). 
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The fishery for spiny lobsters in South Africa harvests Jasus lalandii. 

Management of this fishery dates back to 1940 (Soares-Rebilo, 1964) and has in 

recent years been accompanied by a significant research effort. Although this 

spiny lobster is of another genus and species, the animal appears biologically 

similar to_!:. marginatus. The most important aspect of the management history 

of this species relative to management of the fishery in the NWHI is that 

refuge experiments have been conducted. These give same idea of recovery 

times for depleted stocks. 

Closed areas have been established in a number of spiny lobster fish

eries, notably Australia (George, 1957; Chittleborough, 1974b, 1975; Morgan, 

1974a, b) and South Africa (Crous, 1976) and Florida (Davis, 1974, 1975, 

1977). These areas have been used primarily for studies of fishery impact by 

providing temporarily unfished areas. In Australia, there is close coopera

tion between industry and fishery management. Various areas have been tempo

rarily designated as refugia for specific research projects. In Florida the 

refuge area has been a constant feature and has been used to determine the 

u~fished population structure. Refuges are currently being used to investi

gate the role of nursery areas. 

Finally, the last spiny lobster fi .shery to be considered in comparison 

to the NWHI is a brief intensive international effort on Jasus tristani on the 

Verna Seamount in the mid-Atlantic. This fishery is interesting because it was 

centered on a seamount and exhibits similarities to the situation in the NWHI. 

General Management Histories 

Florida 

Management programs for the spiny lobster fishery in Florida were 

put into effect between 1965 and 1970. The management program was 

designed to insure the highest possible production of lobster (Prochaska 



and Baarda, 1975). Vessels participating in this fishery are required 

to have permits. Lobster traps are required to be wooden, at least in 

part, and are limited in size. Fishing is not allowed during the summer 

as this is thought to be the season of maximum reproduction. The 

minimum size lobster which can be landed is 7.6 cm carapace length, or 

if only tails are landed, 15.2 en tail length. Females with eggs may 

not be taken. 

It appears that this management program has to date done little to 

improve the fishery (Beardsley et al., 1975). The catch rate has 

declined seriously in recent years and currently is around one legal 

lobster per trap-night. The main cause of this decline is thought to be 

excessive effort. 

Australia 

Management programs for the fishery harvesting f.. longipes cygnus 

on the west coast of Australia are complex and involve both federal and 

state controls. The principal goal of management is to maintain a 

maximum average annual sustainable yield (Bowen, 1971). The main 

management measures are: a minimum size limit of 7.6 cm carapace 

length, limited entry, limited numbers of traps per boat, protection of 

berried females, closed seasons, and escape gap in the traps. 

It appears that the limited entry policy adopted in 1963 has 

resulted in substantial benefits ta the industry. The economic return 

per boat has increased and provides a higher standard of living for 

those in the industry. Most of the participants have developed a 

responsible attitude towards the management program and have partici

pated in management discussions and decision making (Bowen, 1971). 

There is still concern, however, that insufficient numbers of females 
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are being allowed to reproduce under the current carapace limit of 7.6 

cm. 

South Africa 

The fishery far..!!• lalandii on the western coast of South Africa is 

managed with the following policies: closed seasons during the 

reproductive season; minimum carapace length of 8.9 cm (or second tail 

segment width of 2.4 cm), no ovigerous females allowed to be taken, only 

whole lobsters allowed to be landed, and closed areas. 

Verna Seamount 

The Verna Seamount was discovered in 1959, and was observed to have 

large numbers of spiny lobsters of the species Jasus tristani (Simpson 

and Heydorn, 1965). An intensive fishery started in 1964 and ended in 

1966. There were essentially no management controls on the fishery. 

The total catch of lobsters resulted in the export of approximately 

600,000 pounds of frozen tails in 1965, but only 66,000 pounds in 1966. 

The size distribution of the catch was analyzed by scientists of 

the Division of Sea Fisheries of the Republic of South Africa. They 

suggested in 1964 that a minimum carapace length of 9.0 cm be observed, 

but this was reduced to a.a in 1965 and to 6.0 cm in 1966 (Heydorn, 

1969). The harvest decrease in this fishery points out that there is no 

compelling reason to feel that economic factors alone will protect the 

resource from overfishing. 

Size Distributions 

The size distributions off.. marginatus, f.. argus and f. langipes 

cygnus are generally similar, especially prior to exploitation. Males 

are on the average larger than females and appear to be disproportion

ately removed by fishing. This results in decreased size differences 



between the sexes, females becoming relatively more abundant than males 

and an overall reduction of resource. Morgan (1972) investigated the 

size structure of the population off.. longipes cygnus on Rat Island 

where this species is intensively fished. The size distribution of 

females is shown in Appendix V, Figure l. · It is interesting to note 

that the entire legal c.atch in such a fishery has grown above the 

minimum size in the present year (Morgan, 1974; George, 1972; Sheard, 

1962). It has been noted that under such exploitation the modal size 

tends to be one size class below the legal size limit (Morgan, 1972; 

Crous, 1976). 

Reproduction 

Populations off_. longipes cygnus and f_. argus demonstrate a 

relationship between lobster size and water depth. The lobsters appear 

to move offshore with age where the females reproduce in deep water. It 

is not known if this occurs in Hawaiian f.. marginatus. In Florida and 

Australia these inshore sites are known as nursery areas. The exact 

nature of the nursery areas or their role in the life cycle of the 

populations is not understood. Studies are currently underway to 

investigate the nursery areas of Dry Tortugas National Monument, a 

refuge area in Florida . Preliminary observations at Kure Island suggest 

that all size classes may be found in the lagoon (MacDonald and Stimson, 

pers. comm.). 

In Florida and Australia, it appears that females start reproducing 

at ages of 2 to 3 years and 7 to 8 years respectively . Reproduction 

starts at the same size in these two species, suggesting that the growth 

rates in time are greatly different in these two areas. The reproduc

tive importance of males of different sizes in the population is 
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unknown. It appears from data from South Africa that males are sexually 

mature at slightly smaller sizes than are females (Heydorn, 1965), but 

they are probably only able to mate with females smaller than themselves. 

Egg production is dependent on size specific reproductive rates and 

on the size distribution of the population. Size specific reproductive 

rates are known for f.. marginatus, but the size distribution resulting 

from the current level of harvesting is unknown. Some reduction in the 

abundance of the larger size classes has been observed (Section 5.1.5). 

Should the size structure change to one similar to Rat Island, the total 

reproductive output of the population would be reduced by approximately 

50%. 

For both f.. argus and f.. langipes cygnus, it appears that breeding 

is continuous when temperatures are greater than 22° C, and that 

breeding is seasonal at lower temperatures. Two spawnings per season 

are possible in the higher latitudes, while under warmer temperatures 4 

to 6 spawnings are possible. 

The phyllosoma larvae off.. longipes cygnus are planktonic for 9 

months, while those off.. argus are planktonic for 5-12 months. The 

larvae eventually settle in shallow areas, usually where there is 

extensive algal cover. Survival of the larvae is thought to be 

extremely low. 

The nature of the regulation of population size and structure of 

spiny lobsters is not well known, but appears to vary from area to 

area. In western Australia it is thought that (at least in the central 

portion of its range) f.. longipes cygnus is regulated primarily by 

changes in the growth rate of females as population size changes, and by 

changes in the survival of juvenile lobsters as the number of juveniles 



in the nursery area changes. Increases in egg production and in 

juvenile survival are thought to have enabled this population to 

withstand very heavy fishing pressure. However, recent evidence 

suggests that the minimum carapace 1 imi t of 7. 6 cm has a 1 lowed too great 

a reduction in the numbers of reproducing females (Anonymous, 1977). 

For f.. argus the situation is less clear. There is a considerable 

body of literature which emphasizes the great importance of size speci

fic reproduction rates in females greater than about 8 cm carapace 

length (Munro, 1974; Davis, 1975; Kanciruk and Herrnkind, 1976). No 

evidence of changes in these rates have been presented. Similarly, no 

relationship between the survival of juveniles and population size has 

been documented. In the absence of density-dependent changes in the 

population as tne population size is reduced due to fishing, the overall 

production from the population will be lower. This will result in lower 

sustainable yields. 

While such relationships for Hawaiian f.. marginatus cannot be 

established until the fishery has operated for a period of time, the 

above information suggests that density-dependent responses are a key 

factor in determining the sustainable yield. In the event that such 

changes do not occur, it will be all the more important to have 

protected the reproductive stock. 

Catch Rates and Densities 

The catch rates in a fishery generally tend to decline as the 

fishery reduces the population. The catch rates at the beginning of a 

fishery provide some indication of the initial density of the lobsters. 

The initial catch rates in some areas have been much higher than those 

experienced in the NWHI. For instance, the catch rates of P. argus in 
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the Dry Tortugas National Monument, a refuge, were a factor of ten 

higher than those which were observed initially at Necker Island (Davis, 

1977). 

A more direct measure of abundance is available in terms of the 

density of animals per unit area. Estimates of such densities vary by a 

factor of 150 in different fisheries. Thus for f.. argus densities of 

6000 animals per km2 are reported in Florida, while corresponding 

densities in the Virgin Islands are less than 1000. In western 

Australia densities off.. longipes cygnus in the range of 90,000 

lobsters per km2 have been reported (Morgan, 1974a). It was in this 

latter situation that density-dependent juvenile survival was reported 

(Section 7.3). 

Although corresponding density estimates have not been made in the • 

NWHI, a lower limit can be estimated from the total catch taken per unit 

area. For Necker Island, the total catch (including both legals and 

sub-legals) since November of 1976 has been approximately 130,000 

lobsters. Only approximately 80,000 of these lobsters were legal and 

removed from the population, therefore, some of those returned may have 

been caught more than once. From these data, a catch of approximately 

68 lobsters per km2 is estimated. Thus, even if only one in every one 

hundred lobsters which were present at Necker Island were caught, the 

density would be no greater than that found at Florida. The catch would 

have to represent one lobster captured for every 1000 lobsters in the 

resource to equal the density found in Australia. 



Seamount Fisheries 

The Verna Seamount fishery described in Section 7.1.4 represents a 

conmercial lobster fishery not associated with a continental land mass. 

There are some similarities between the Verna fishery and the developing 

fishery of the NWHI. For example, both fisheries are far removed from 

ports,. and thus difficult and expensive to fish. Verna Seamount is 

similar to the NWHI in being one of several seamounts in the same 

general area supporting a particular endemic species. 

The Verna Seamount is currently considered to have been 11fished out" 

in three years. The discussion in 1965 of the fishery potential for 

this area offer an interesting insight into the potential within the 

NWHI. Simpson and Heydorn (1965) concluded that the intensive 

conmercial exploitation of this community which was in progress should 

afford a unique opportunity of observing the effect of fishing on a 

virgin resource. This conclusion was followed with a statement by 

Heydorn (1969, p. 7): 

A few remarks concerning the chances of recovery of the rock 
lobster ground on Verna Seamount may be of interest • . • . In large 
fishing areas, the complete coverage of an exploitable population 
by the fishing fleet is unlikely for purely geographical reasons 
and recruitment of stocks in the exploited areas by adult migration 
can take place. At Verna Seamount this is most unlikely as the 
sharply increasing depth of the steep flanks of the seamount must 
severely limit the portion of the population inaccessible to the 
fisherman. Recruitment, therefore, can only take place by growth 
of young rock lobsters too small to be caught in traps and by 
settlement and subsequent growth of planktonic larvae. Growth of 
young rock lobsters may lead to a temporary recovery in two or 
three years but repopulatian by settlement of planktonic larvae is 
an extremely slow process. Long term commercial prospects, 
thereforey seem poor at Verna Seamount although this certainly does 
not imply that stocks have suffered permanent damage. 

This experience relates to points which have been made by 

participants in the fishery in the NWHI. In discussions with the 
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Advisory Subpanel, it has been argued that the high costs of fishing in 

the NWHI, coupled with the cost of "learning the grounds11 effectively 

protects the lobster populations from over-harvesting. Such mechanisms 

did not protect the sustainable yield of Verna Seamount. Heydorn's 

analysis of the conmercial recovery of the fishing grounds is also 

pertinent in that discussions of fishing in the NWHI emphasize current 

catch rates, with too little consideration given to possible long-term 

catch rates. 

Recovery of Depleted Populations 

The experience in South Africa with refugia provides some insight 

into the processes of recovery of overfished populations. Heydorn, 

Newman and Rossouw (1968) describe the establishment of a refuge between 

Duiker Point and Logies Rock in 1940, apparently after overfishing. 

After 12 years of protection the area was opened to conmercial fishing 

in 1952. Initially high catch rates were followed by a steady decline 

until 1960, when the area was again made a sanctuary. The area was 

opened again 29 months later, but the population had not recovered 

enough to make the fishery profitable. 

Although this example does not allow extrapolation of recovery 

times, it does indicate that lobsters can easily be overfished. 

Populations demonstrate the ability to recover if fishing pressure is 

removed for substantial periods of time. 

Predation by Seals 

Seals are known to prey on lobsters in several parts of the world. 

In South Africa the Cape Fur Seal (Arctocephalus pusillius) depends on 

the spiny lobster Jasus lalandii for at least a part of its diet (Rand, 



1959; Heydorn, 1969a). Spiny lobsters from Ackland Island, Jasus 

edwardsii, have been noted in the stomachs of seals (Yaldwyn, 1958). 

f.. marginatus has been observed in the spewings of the Hawaiian 

Monk Seal (Monachus schauinslandi} (8. and P. Johnson, pers. conm.), and 

SCUBA divers have observed such predation in the NWHI (Naftel and 

Taylor, pers. conm.). It would appear that seals prey upon spiny 

lobsters, but the degree of dependence of seals on this food source is 

unknown. 

Hawaiian Monk Seals are listed as an endangered species. Attempts 

are currently underway to define "critical h_abitat11 for these animals 

and Kenyon (1976) summarized what is known about the life history and 

habitat of the Hawaiian monk seal. The area within the fringing reef 

around each island appears to be used extensively by monk seals for 

birthing and rearing of the pups. Areas outside the reef are used by 

adults for foraging, but the details of their habits are unknown. The 

seals appear to be very sensitive to the presence of humans. 

Processing at Sea 

In fisheries for~- lalandii in South Africa and for P. longipes 

cygnus in western Australia it has been shown tha~ that lobsters are 

repelled by the dead bodies of their compatriots. The practice of 

removing the tails and discarding the remains of the lobsters at sea has 

been banned in South Africa and has been advised against in the fishery 

for P. ornatus in the Torres Strait {Mathews, 1962; Chittleborough, 

1974c). There is as yet no evidence of similar repulsion in 

P. marginatus in the NWHI. 

The present uncertainty, however, should not critically influence 

initial management of the developing fishery since processing at sea 
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has not yet become the general practice. If this practice becomes 

widespread or is applied intensely by a few firms> the potential for 

repulsion of lobsters from discarded carapaces should be tested to 

determine the lobsters• response and possible impacts upon the fishery. 
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CHARTS OF THE NORTHWEST HAWAIIAN ISLANDS 

National Oceanic & Atmospheric Administration, 

U.S. Dept of Commerce National Ocean Survey 

Chart Numbers Area 

19016 Niihau to French Frigate Shoals 

19019 French Frigate Shoals to Laysan 

19022 Laysan Island to Kure 
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