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SPINY LOBSTER FISHERIES OF THE WESTERN PACIFIC

Section 1.0 PREFACE TO SOURCE DOCUMENT - - - o,

The Fishery Management Plan for the Spiny Lobster Fisheries of the

Western Pacific Region (FMP), is the Council's conservation and management

regime for spiny'lobstef stocks in the U.S. Fishery Conservation Zone (FCZ)
around American Samoa, Guam, and Hawaii. The FMP proposes conservation and
management measures for the fishery around the Northwestern Hawalian Islands

(NWHI) and establishes only permit and reporting requirements for commercial

fishing in the FCZ portions around the main Hawaiian Islands, Guam and Ameriean

Samoa.  The National Marine Fisherieé Service and the U.S. Coast Guard,vin
cooperation with state, territorial and federal agencies, are responsible for

implementing the FMP after approval by the Secretary of Commerce.

Tﬁe Source Document coptains detailed technical discussign, tabies,
figures and abpendixes not found iﬁ the FMP. The FMP concentrates on material
specifically required by the FCMA, NEPA, and Executive Order 12291. The Spiﬁy
Lobster FMP has been prepared to reduce duplication by inecluding all.statutory
and administrative requirements within one document. The bulk of the document
is reduced to facilitate pubiic feview and understanding by limiting technical
information and analysis to the Source Doéument. The Source Document also con
taiﬁs relaﬁed/materials such as the.NMFS Biologiéal Opinion for the Draft FMP;
draft "Determinations of Consistency” with State and Territorial Coastal Zone
Management Plans, and a summary of comments, and responses to comments on the

draft FMP. ‘ ' : )
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The Source-Document reproduces the full text of Section 7.0 | . "*%
(Description of the Fishery) from the.Final FM? with additional discussion con-
sidered useful in providing background informatioh on thé fishery. The addi- ,
ktional material is indicated by the sub-heading "Additional Discussion”™. The

Source Document has been sent to al} Qrganizations and individuals who commented

on.the Draft FMP.

The responsible agencies for planning and for implgmenting spiny.
lobster fisheries management measures are the Western Pacific Fishery Management
Council and U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NMFS). For further
information, contact:

Western Pacific Fishery Management Council
1164 Bishop Street, Suite 1608 : o
Honolulu, Hawaii 96813 C : < A
Telephone: (808) 523-1368 .

Western Pacific Program Office
National Marine Fisheries Service
P. 0. Box 3830

Honolulu, Hawaii 96812

Telephone: (808) 9u46-2181
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Section 7.0 DESCRIPTION OF THE FISHERY (with Additional Discussion)’

Description of the Stocks

7.1.1 Species Identity ‘ -

The tabget species taken in the spiny lobster fishery are:

‘ Spiny Lobsters:

Panulirus marginatus - NWHI, main Hawaiian Islands
(local name - ula) ‘

Panulirus penicillatus.— NWHI, main Hawailan Islands, Guam
Panulirus sp. - ' American Samoa, Guam and Hawaii

The incidental species taken by lobster trapping are slipper

lobsters and Kona crab.

Slipper Lobsters

. Seyllaridae sp. - 'NWHI; possibly other areas

(local name - ula papapa)

Kona Crab

Ranina ranina - NWHI and other areas

7.1.2  Morphology

Spiny lobsters are non-clawed, decapod crustaceans with two

horns and antennae projected forward of the eyes. The walking legs are
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slender and about equal in size. Spiny lobsters have a large, spiny

carapace covering the anterior part of the'body; and a powerful abdomen

or tail which terminates in a flexible fan (see Figures 4.1 and-4.2).

7.1.3 Incidental Species

Slipper lobsters (family Scyllaridae) are caught in asso-
'ciation with spiny jobsters. Their appearance is markedly different,
but their similafity as a food item suggests that commercial use may
éxpand in the future. Despite the absence of bioclogical information on
this spécies, élipper lobsters are included in the management unit so
that reports of incidental catches in the lobster fishery will be
assured. However, no restrictions on catch of slipper lobsters are

proposed.

Kona crab (famiiy Raninidaé)-are also caught in association
with spinj lobsters. They are included in the management unit as inci-
dental species to provide cateh information which may be used for

future management considerations.

T.1.4 Distribution

Spiny lobster species occur throughout the Pacific islands.

P. marginatus is endemic to Johnston Island and the Hawailan Islands,
and is the dominant - species in the.NWHI fishery to date. In the NWHI;

this‘species generally occurs in waters between 5-100 fathoms (fm) in

depth in the NWHI. Around Oahu, P. penicillatﬁs are found in greater

relative abundance in waters deeper than 5 meters. Spiny lobsters of
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both species have been found within the lagoons of atolls in the NWHI
as well as on the seaward .side of the reefs. Distribution by Species
around Guam and American Samoa is unknown, but Ganious species occur in

both areas.

Spiny lobsters are nocturnal.omnivores ﬁhich occupy déns or
crevices during the day. The range and availability of spiny lobsters
vary gréatly throﬁghout ﬁhe NWHI. Variation also occurs within the
main islands of Hawaii. Table 7.1 shows density figureé obtained from

research cruises prior to commercial exploitation in the NWHI.

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 from Oahu, Midway and

Kure Islands (Morris; McGinnis; MacDonald & Thompson).

Additional Discussion

In some lobster species, there is generally a biological
"pecking order", whereby the larger and stronger lobsters occﬁpy the
best habitat. Thus, smaller lobsters would appear to be more prone to

predation.

Observations on fhe distribution of lobsiers in the NWHI are
available from ﬁMFS research cruises and from commerclal vessels.
ﬁumerous observations have been made for Necker Island, Maro Reef,
Midway Iélands, Pearl and Hermes Reef, and Laysan Island. The range
and availability of spiny lobsters vary greatly throughout the NWHI,

with spatial, teﬁporal and size variation.
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Since Necker Islanduis.the most heavilj fished area in the - Y
NWHI, it provides the greatest amount of information on which to.ease -
density and sustainable yield estimates. Unfortunately, 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 NWHI.

‘This was evident even in thevearly stages of sampling and exploitation,

and thus does not simply represent a reductien"in the average size
sually assoclated with intensive fishing effort. Because the Necker

Island population is of smaller average size it is difficult to make
size 1imit management decisions affeoting the entire NﬁHI on the basis

of the Necker Island fishery.
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TABLE 7.1 THE POSITION OF THE ISLANDS, BANKS, AND REEFS, TOTAL NUMBER OF
: LOBSTERS CAUGHT, NUMBER OF TRAP-NIGHTS OF EFFORT EXPENDED, AND
CATCH/TRAP-NIGHT OF ALL LOBSTERS INCLUDING LEGALS (8.25 CM OR
MORE IN CARAPACE LENGTH), SUBLEGALS, AND BERRIED FEMALES IN THE
NORTHWEST HAWATIAN ISLANDS. CATCH DATA ARE FOR OCTOBER 1976- - - .
NOVEMBER 1978. : 5

Position _ "Total Catch (No.)
] _ Catch/
Latitude Longitude Trap-  Trap-
(N) (W) Cateh - Night Night
Middle Bank 2242 161°02" o 40 °  0.00
Nihoa 2303 161°55' - 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. Rogatien Bank 24025 167° 15" LY 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
Laysan Island 2542 17144 575 341 1.69
Pioneer Bank 26°00° 173°25' 0 24 0.00
Lisianski Island - 2602 174°00! 9 179 0.05
No-name Bank #8 26°17" 17434 0 - 24 0.00
Salmon Bank . 26°56' 176°28" . 2 48 0.04
Pearl and Hermes Reef 27°u8* 175°51! 232 236 0.98
Midway Islands 2812 177°22' 576 280 2.06
Kure Island 28°25" 17825 158 240 0.66
Total 13,214 4,835  2.73

It is quite evident that spiny lobsters are distributed throughout the
entire NWHI chain from Nihoa to Kure. The data also show that the shelves
surrounding Necker and Maro Reef were the most productive during the survey
period. Necker, because of its proximity to Oahu where the lobster fleet is
based, received considerable trapping effort from the commercial boats only
months after the Cromwell obtained catch rates as high as 17.80 lobsters/ trap-
night in some areas around the island during the October-November 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 almost as productive as Necker, was first
visited and fished with significant amounts of effort during cruise TC-77-02
(Part III) in May-June 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 uniike -Necker with '

conditions. Dives made at Maro Reef during TC-77-02 (Part III) indicated that

- the bottom there was mostly sand and coral rubble and had virtually none of the

habitat features usually associated with lobsters. The substrate at Necker, on
the other hand, is largely coral with portions of it consisting of sandstone and
sandy patches. : ,
Source: Uchida et al -
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TABLE 7.2 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 L/
may be a sampling bias against smaller sized lobsters. Y )

Source: Uchida, et al
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7.1.5 - . Relative Abundance

P. marginatus is more abundant in catches than

. »

P. penicillatus in the Midway Islands, composing about 98% of the

diver-caught lobsters. waever, the two species were caught in

approximately equal nﬁmbers in Oahu trap samples. Because

P. marginatus 1is the preponderant species in the NWHI fishery, biolo-
gical information in the FMP concentrates on this species (Brock;

MacDonald & Thompson).

There are certain unknowns about the lobster populations of
the NWHI that are quite important. First, there is almost no

information on density dependence factors. That is, it is unknown

‘whether or to what degree fishery removals of lobsters will generate

changes in egg production, larvae survival, growth rates, or juvenile
survival. Also, we do not know whether a change in the density of P.
marginatus may result in increased relative abundance of

P. penicillatus, which apparently is less catchable by traps

(MacDonald); and if this occurred, the extent to which changes in
reproductive capacity and yield per recruit might result is unknown,
Also unknown is the extent to which density rates derived from samples
are representative of actual density for the full amount of lobster
habitat (i.e., 0-100 fm.) at the respective islands. Finally, we do
ﬁot know the extent éf migration un&értaken by lobsters froﬁ shallow tq
deep waters as they grow from year to year, or even in a season, as
appears to occur in the Gulf of Mexico and South Atlantic (South

Atlantic Council); or from lagoons to seaward sides of reefs. Section
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11.1 idenﬁifies high priority research needs so, these factors can be

determined.

Additional Discusgion

Table 7.1 and the assoclated notes summarize the results of
trap sampling during the October 1976.- November 1978 period. Table
'7,2 graphically displays the percent frequency of male and female
lobsters by size class in the samples. Appendix 3 presents reeen£
;esults'of a research project at Kure Island; wheré population size
structure, seasonal recruitment of guerulus larvae, and annuai growth
‘ rates were stﬁdied; Observations suggest that lobgters on average are
smaller at Necker Isiand than at Kure Island for all age classes, and
for males and females. They also suggest‘that trap sampies generally .
bias against smaller size classes of lobsteré'ﬁhat is, smaller lobsters
are épparently more'numerous than trap samples indicate. Further, they

indicate that lobsters of‘all sizes and both sexes occur within

lagoons, occasionaliy in fairly dense concentrations.

T.1.6 Life History

In the genus Panulirus, the mature male spiny lobster
depbsits a spermatophoric mass on the maﬁure female's thorax. ‘The
viable spermatozoa are released when the female scratches and breaks
thé'masa. The ova are released from the oviduct, fertilized, and
attached to the setae of the female's pleopods. The female spiny

lqbster is then technically termed ovigerous or "berried”.
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Spiny lobsters are considered to be very fecund. A female

P. marginatus may release from 150,000 to 575,000 ova per spawn, and

may spawn four or five times a year around the main-Hawailian Islandsj
and may release from 91,000 to 852,000 ova two or three times a year

around Midway Islands.

Lobsters in tﬁe warmer waters of the NWHI south of Maro‘Reef
and throughout the main islando of Hawall are found to be "berried”
year—round, aod reproduction is apparently contlnuous. On the other )
hand, in the cooler waters at the northern end of the chain, a distinct
seasonality occurs, with reproduction apparently occurring mostly in

the summer months.

After hatching, the larvae (or phyllosoma) float to the sur-
face and are planktonic. The duration of the planktonic stage differs
between specles and areas of the world. Thevmechanisms by which larvae
are retained within the various areas of the Hawaiian Archipelago are
not yet understood. One study indicates, however, that no genetic dif-
ferencos could be determined between lobsters at different islands,

suggesting that there 1s a single stock in the NWHI (Shaklee).

The phyllosoma stage is followed by the puerulus stage when

the lobster can swim horizontally, apparently allowing the animal to

enter near-shore areas for subsequent settling. The animals settle to‘_f-'

the bottom in sheltered areas and begin to take on their adult form.
The relationships concerning egg pfoduction, larval survival and

settling, and mortality are unknown (McGinnis; MacDonald & Thompson).
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The planktonic larval stage can take up to one year from

-t

hatching of the eggs. The early juveni}e_stage may take less than six
months, after yhich growth slows. Although some femaie lobsters-ape -
.sexually mature as early as 5 cm (2 in,s CL, it may take two years from
the settling out process for most lobsters té'become reproductively
active. Lobsters are thought to live up tdiages of 20-30 years; with

some reaching a carapace length of 14 em (5.5 in).

Recent evidence indicates that growth up to 7.0 em (2.75 in.)
CL can occﬁr within 2 years of the onset of the puerulus stage which is
more rapid than in a variety of other lobstér fisheries. Figure 7.1
pfovides information on.growth rates of tégged lobsters at Kure Island

(MacDonald, 1980).

e

A
s
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- FIGURE 7.1 PRELIMINARY RQSULTS*Oﬁ.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-

- —-— a

bation.period.fqr'fg marginatus ahd,fy penicillatus of 30 days. A
female P. marginétus may release from 150,000 to 575,000 ova per
spawning and may spaﬁn four or five timés a year arouna the main
Hawaiian'Islandg and from 91,000 to 85é,000 ova up to two or three

times per year around Midway Islands. P. penicillatus may release

]ZO,bOO,to 440,000 ova per spawning and spawn at least twice a year

around the main Hawaiian Islands. ' B ' )

The duration of the planktonic phyllosoma stage differs bet-

ween species and areas of the world. For one species in California. -

waters, P. interruptus, it was determined that the larvai stage e
) 3
extended for a period of nearly eight months (Johnson 1960(b)). Such <;ﬂ/

' long larval periods would allow considerable time for wide dispersal of
the phyllosoma -— depending on the flow of local.currepts, For an
endemic population Such as Hawaiian P. marginatus, wherein the adult
benthic population cannot be réstocked frém recruitﬁenﬁ of larvae from
outside the Hawaiian Archipelago, there must be retention of iarvae .

~ within the overall area. ‘In the Caribbean it was found that young
lobsters grow rapidly to a sexually mature stage, at which point their

energy goes into'reproduction and growth slows considerably.

To1T Reproductive Potential

Earlier studies of spiny lobster reproductive potential in

the NWHI used the frequencies cited in Table 7.2, combined with data on
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 the relative welght of the egg mass in each size class, to estimate the

population's reproductive potential. These studies suggested that the
majority of reproductive effort occurred in size classes above 8.5 cnm
CL at Oahu and 9.5 em CL at Midway. Therefore it was thought that

lower carapace length restrictions might imperil the reproductive

potential of the population (Thompson and MacDonald).

However, a recent NMFS Honolulﬁ Laboratory study shows a
different relationship between size frequencies and reproductive
potential. The key difference derives from the method by which the
number ‘of female lobsters in fhe population at each size class is
estimated. New information on growth rates recently provided by
MacDonald was used to "back calculate" an estimate of the population
;ize distribution from the sampling frequencies. The study estimates a
much  larger contribution to total reproductive potentiai for size

classes below 8.25 cm CL than had previously been estimated.

The reason for the difference lies in problems with sampling
small sized lobsters, which do not enter or do not remain in traps with
the same frequencies as larger animals, and with the rapid growth of

smaller lobsters.

Based on a revised estimate of population size frequenciés,
the.relative contribution of egg production as a function of female
carapace length at three levels of natural mortality is indicated in |
Figure 7.2. It ié estimated that 30%-40% of the eggs produced by all

females come from females with a CL less than 7.7 cm (Polovina).



- 23 -

Given information on larval mixing throughout the archipelago .

and the highly fecund characteristics of lobsters, a minimal carapace
length between 7.5-8.5 cm is considered an adequate protection of the

lobsters! reproductive potential (see SSC Report, Section 12.3).

There are cases of 1obster fisheries in other parts of the
world where reproductlve capacity apparently has been maintained even
with very high levels of fishing effort and low size limits. In the
Austraiian'rock lobster fishery, the minimum sice is less £han the size
of first maturity. A high percentage of legal-sized lobsters
apparently is caught each year, and in spite of a limited entry program
' éffected in 1963, effort levels éenerally exceed the 1963 level.
Catches, however, have geherally been high and stable since 1968
'(Morgan). It appears that year to year fluctuations in recruitment are

eritical to whether the yield is maintained.

'.The.fishery off Florida and in the Gulf of Mexico also
appears to demonstrate relatively high anc stable fecruitment and
yields in spite of very large increases in fishing~effort‘and probable
decreases in egg production. Reported catches have fluctuated very
1ittle since 1969. The reported catch is presumably a good index of
recruitment since the fishery takes almost all- the available recruits
each year. It appears that density dependent'growth and mortallty
effects in the juveni;e stage absorb most of fhe flucﬁuation in

postlarvae recruitment (South Atlantie Council).

The fishery at Oahu and other main islands presents a compli-

. / N N
,\\/)

g
. \: Y /
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cated situation. At first glance, even a size limit of 8.25 cm appears
to have been inadequate to maintain reproductive capécity. Reported ‘

commercial landings have declined stéadily sinéé-TQHQ, the peak year.

‘It mﬁst'be noted, however, that the'main'Hawaiiah_Islands fisheryvis

not similar to the NWHI, Australian, or Florida fisheries. The main
isiands fishery is essentially a sport fiéhery, an& sport catches are
not recorded in a systematic fashion. At the same time, there is very
limitéd ability to enforce the size‘limit for the large number of
récreéiional SCUBA divers who take 1§bster. The commercial landings |
are made by fishermen using tangle nets (as do some subsistence and
recreation#llfishers), traps (often incidental to trapping bottomfish),
and SCUBA,_but none of these fishers are known to be dependent on spiny
lobster catches for their income (see Section 7.4). .In practical
terms, one cannot degermine the effect of the size limit now in force;
produétivity may still be high, but there are no counts of the actual

harvest.
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Additional Discussion

Figure 7.1 includes a line of "no growth". This indicates

‘that if a tagged lobster did not grow appreciably during the yeﬁf bet:

ween its release and its recapture, it fell along ﬁhe line of no
growth. A1l lobsters had molted at least once during that year so that
growth was possible. Spiny lobsters have potgntially long lifespans
dufing which condiﬁions for growth maj vary between years. Unless an
increase in carapace length wés measured during a year that was
favorable for growth, the growth of large lobsters would not be readily

apparent.

Size frequencies of lobstérs sampled at Oahu and Midway
islands are shown in Figure 7.3 and repreéent a crude meaSure.of the
reproductive contribution of each size class to the whole population.
However, because of sampling bias against smaller lobsters, the
Polovina estimates were required to make better projectiops of

reproductive capacity.

The estimated relative distribution of female lobsters with
carapace lengths between 9.0 and 6.5 em in the Northwestern Hawaiian
Islands is indicated in Figure 7.4 which differs significantly from the

sampling distribution, as previously noted.
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FIGURE 7.3

SIZE DISTRIBUTION COMPARISON -

OARHU AND MIDWAY ISLANDS
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7:1.8  Size-Weight and Carapace Length-Tail Width Relationships

The relationships for carapace length and total weight for
male and female 2;_méfginatus from various islands-iﬁ the NWHI A;é— ’
_given in Table 7.3. For 7.7 cm (3.1 in.) carapace'length lobsters,
‘linear regression equations prediet‘é total weight of 13.3 ounces for
males and 14.5 ounces for females. A tail weight of 4.6 ounces fér
méles and 5.5 ounces for females is predicted for 7.7 cm CL 1obsteré,
while averégé tall segment widthslare 4,7 em and 5.0 em, respectively.

Freezing does not significantly affect welght and length, but tail

width has yet to be verified (Uchida, et al).

Discriminant analysis was used on a sample of 1615 lobsters
to éstimate a decislion rule wﬁich will classify a lobster as either
having a carapace length greater than or equal 7.7 cm (legal) or as
having a'carapacé length less than 7.7 cm (sublegal) based on the width
6f the first tail segmént. The decision rule derived classifiles
Jlobsters with a width of the fiﬁéﬁ tail segment equal to or exceeding
4.9 c¢m as legal ahd lobsters Qith a width of the first tail segment
less than 4.9 cm as sublegal. BasedAon‘the sample of 1615 lobsters
classified under this rule, 94.6% of the subleéals were correctly
classified and 85.8% of the legals were correctly classified (Polovina,

personal communication).

~

For enforcement purpose, 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

Q)
3

O
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size limit is observed,bthe carapace length to frozen tail width rela-
tionship must be verified. There is a natural‘variétion of the rela-

tionship between legal length lobsters and their tall sizes. Therefore

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

discriminant analysis of percent legals misclassified. This factor and

the exact equivalent tail width will be specified in the regulations.
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TABLE 7.3 RELATIONSHIP OF CARAPACE LENGTH TO WEIGHT AND WIDTH

Average _ ’ ‘Average

Carapace Length Tail Width - Tail Weight
cm i - oem OZ..
Male Female Male Female
7.70 4.7 5.0 4.6 5.5
8.00 4.8 5.2 5.0 6.1
8.25 LI'.9 ’ 5'3 503 603
9000 5‘2 507 . 6-5 B-u

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

Based on linear regression estimates
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7.1.9  Migration and Depth

Data on migration or movements of lobsters are inconclusive.

Spiny lobsters in the NWHI undertake some limited local movement within

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

Some evidence suggests that their movement offshore and inshore relates

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

uncertain as adult and juvenile are intermixed at most depths at Kure

Atoll (MacDonald & Stimson) as well as within the French Frigate Shoals

‘barrier reef (MacDonald). Migration is not considered 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
stocks have not been affected by fishing, except at'Necker Island and
Maro Reef. Historic fluctuations in the stocks, based on natural
variation and:response to fishing efforts, are not yet determined for

the NWHI stocks.

T7.1.11. Maximum Sustainable Yield

Maximum sustainable yield (MSY) from a stock of fish is the
largest avefage cateh per period (usually per year) which can be taken
on -an indefinite basis from a stock. The basis for the concgpt‘of MSY
i{s the fact that a stock of fish will have a net gain in productivity
as thé stock is fished down, at least to a certain point.‘ A "virgin"

lobster stock may produce hundreds of/millions of eggs, from which very
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few juvenile lobstérs are recruited and survive to beeomevlarge adults.
Forage may be limiting, or shelter from predation may be limiting, or a
combination of'factorsvwill liﬁit survival as density increases._ _ :
Gréwth may be very slow, and natﬁral mortality rates will iikely be
high. Hence, in the unfished population, there is probabiy 1it£1e
correspondence betwéén total egg production and ultimate survival to
maturity. When the stock is fished, however, changes are likely to
occur in'thé stock if density dependence féctors ocecur (ﬁhich usually
is true with such species as lobster); There will be an immediate
reduction in the numbef of‘lérge; adult lobster and most likely a
decrease in the absolute number of eggs produced. _Under these‘con-
ditions, total egg production assumes a more important pole in the sur-

vival rate of juveniles as competition for forage and for Shelﬁer may

no longer be limiting.

In theory one can manage a fishery to generate maximum
sustainable yield by controlling the time, location, and manner of
fishing. In most established fisheries, the MSY for the stock can be
derived (albeit qualifiedly) by one or more convehtionai stock
assessment methods., These methods use a combination of déta from the
fishery (catch, éffort, size distribution, sex ratio of catch, ete.)
ahd research data (natural mortality, fecundity,kgrowth rates, ete.) to
estimate potential yields. In some cases, MSY estimates can be qu;te

reliable.

This is not the case for the spiny lobster stock of the NWHI.

The fishery is relatively new and the_history of the fishery is uneven.

@
3
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The fishery has operated (so far as is known) only at Necker Island and
Maro Reef; While NMFS sampling results are available forvall islands,
the level of sampling has not been shffieieﬁt to generaté precise -esti-
mates of lobster densities and size, age and sex distribution of

‘lobsters at all locations.

Preliminafy analyses have been conducted to assess potenﬁial
yields, notwithstanding the inability‘to derive a reliable and precise
estimate of MSY. Polovina and Tagami used a simplified Allen's meﬁhod
with commercial catch and effort data.from Noveﬁber 1976 through April
1979 to estimate population size énd eatchability, assuming the ratio
of the rate-of natural mortality to the recruitment réte is constant.
This produced an estimate of about 132;&00 "legal" (i.e., lérger than

8.25 cm CL) lobsters in the most heavily fished portion of Necker '
Island lobster habiﬁat at the start of the period of analysis. Further
analysis indicated that the populétion had declined to 68,571 "legal"
lobsters by April 1979. The analysis concluded that a yield in the
‘range of 10,600 -.21,000 legal size lobsters per year may be
sustainable with a CPUE ofv3.00 lobsters per trap night from the area
studied. This can also be expressed as 13.3 - 27.5 "legal" lobsters

per km? per year.

Polovina and Tagaml also raised the possibility that
éuétainable yields could be much higher with lower carapace length siie-
limi£s. A Bevertop-Holt equilibrium yield equation was used to esti-
mate yield-per-recruit at several levels of fishing'effort and several

minimum carapace lengths. This study determined that in the majority



- 35 -

of'situétions, é minimim carapace length of 6.75 cm achieved the maxi-
mum yield'per'recruit; In the worst case, a 6.75 cm size limit would
result in a 15% decrease in yield per recruit compared to the 8.25 cm
gize limit; and in the best case, thereiwould be a 167% increase in'
yield per recruit. The.authors cautioned? howevef, that there is
insufficient inforﬁation to conclude that the level of recruitment will
reﬁain unchanged if the minimuﬁ siie were reduced to 6.75 cm CL.

(Polovina and Tagami).

Extrapolation of the Necker Island-Region I estimates of the
MSY range to the entire NWHI lobster babitat area provides a range of

possible MSY estimates for the full area as follows:

Low: 15,821 km? x 13.3 lobsters/kmzlyr 210,000 lobSters/yr

435,000 lobsters/yr

High: 15,821 km? x 27.5 lobsters/kmZ/yr

This range can be adjusted to account for differences in the
distribution of lobsters by island based on cétch sampling rates (see

Table 7.4). This results in the following‘lower range of possible MSY

values:
Low: 200,000 lobsters/yr.
High: 378,000 lobsters/yr.

Yield per recruit analysis demonstrated that sustainable
yield from the fishery could be considerably higher with a reduction in

the size limit of "]egal” lobsters below 8.25 cm CL. The precise

magnitude of the impact of different carapace lengths cannot be conclu=-

(0

weth]
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sively deiermined, but over the set of combinations analyzed, it

appears that a 15% increase in yields would be sustainable at a 7.7 cm

_CL size limit, compared to the 8.25 cm CL size limit.(Polovina and.

Tagami). The increase is in total welght of harvest, and since the 7.7

.cm CL lobster weighs less than the 8.25 cm CL lobster, the gain in

number of lobsters harvested could be greater.

in summary, a precise estimate of MSY for the stock of the
NWHI cannot be determined at this time. The Council has concluded,
however, that MSY in the NWHI is likely to be within the ranges of
possible MSY levels previously discussed (435,000 to 200,000 lobsters).
Inésmuch as the ranges given are based on an 8.25 cm CL minimum size,
and yield per recruitAanalysis suggests there would be higher ylelds at
lower size limits, the rangé of MSY estimates is probably on the con-
servative side. It must be emphasized.that these ranges do nqt repfe-
sent quotas or production targets for the fishery in the short-term or
long-term. Harvests above or below the ranges can be expecﬁed.
Analysis of catch and effort data and researéh résults will be needed

to determine more precise estimates of MSY.

There are insufficient data to derive even preliminary esti-
mates of MSY for spiny lobster stocks in the other three areas of

fishery.
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TABLE 7.4 =~ DERIVATION OF "HIGH" POINT OF RANGE ASSOCIATED 3
WITH MSY AFTER ADJUSTMENT FOR SAMPLING ’
- (1) 2y | (3) - )
Sampling®* Weighted
Area Catch Rate  MSY/KmZ '~ Km@#% Total MSY . _ .

Middle . 0 0 172 0
Nihoa . S 1.43 8.4 695 5838
West Nihoa . 0.T4 4.3 402 1729
French Frigate Shoals '0.39 2.3 1;152 . 2,650
St. Rogatien | 0.69 | 4.0 476 1,90ﬁ
Gardner Pinnacles . 1.47 - 8.5 3,008 25,568
Raita | 1.84 10.7 al's 7,60
Necker 72 27.5 1,913 52,608
Maro ' 4.0l ; 23.5 2,888 67,868
Laysan | 1.69 . 9.8 556 5,449 N
Pioneer | 0o 0 436 0 . <$/>
Lisianski 0.05 - 0.3 1,250 375
Salmon | 0.04 0.3 159 49
Pearl and Hermes 0.98 5.7 835 §,760
Midway : 2.06 - 12.0 364 | 4,368
Kure ' . 0.66 3.8 66 251

~ Other . | 2.73 15.9 1,235 19,637

15,821 200,694

% Sample catch rate from Table 7.1 ## ¥n2 from Table 7.5
Column 2 = Column 1 X 27.5 27.5 = "higher" MSY/kmZ at Necker
4.72 : ' ' '

4.72 = Necker sample catch rate
Column 4 = Column 2 X Column 3
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TABLE 7.5  AREA BY DEPTH IN NwHI"

Km2

area | | 0-10fn 10-100fm ©0-100fm
Nihoa ' _ 694.9- | 694.9
_ﬁest Nihoa 402.0 402.0
Necker 1913.2 1913.2
French Frigate Shoals 612.9 538.8 1151.7
Sé. Rogatien 476.4 476.4
Gardnér Pinnacles _ 7.6 3000.4 3008.0
Raita 15.9 697.9 713.8
Maro . 500.5 1887.6 . 2388.1
Laysan ‘ 73.4 482.2 | 555.6
Pioneer 436.1 436.1
Lisianski 328.2 922.2 1250. 4
Pearl énd Hermes 407.8 126.7 834.5
Midway 95.9 - 268.4  364.3
Other Areas _ : 1632. 1 1632.1
TOTAL ' 2042.2 13,778.9 15,821.1°

*  Area by depth is not a precise calculation, especially since

the contours of the NWHI are still being explored and
charted. The data provided is the Council's best estimate.
One km€ is an aréa 1000 m. x 1000 m. or about .39 times as
large as one square mile. o
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Additional Discussion

. Attainment of the theoretical MSY for a stock depends on the
ability to exercise full contfol over fishing prae£ices.- For éi%gplé,
there will normally be a trade-off possible between size and numbers of
lobsters caught. The fishery can take a small number of larger
lobsters, or a large number of smaller lobsters. The'magnitude of the
trade-off in terms of total poundage yileld and numbers of lobsters will
depend on growth, natural mortality, and reproductive rates of.the |
exploited stock. A qualitative comparison.of the'trade-off in an

exploited stock, assuming most lobsters reaching the size limit are

harvested each year, is as follows:

Choice
‘Large minimum size Fewer lobsters available to fishery . N i\‘
‘ Greater yield per 1obster caught |
‘More spawneés protected

Loss of lobsters to prédation, disease,
old age

Added opportunities for spawning
More eggs per average spawn

Fewer spawners to be caught

Small minimum size Larger number of lobsters avallable to fishery
Smalier yield per lobster -
Fewer spawners protected
Less loss to natural mortality

Fewer opportunities to spawn
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Fewer eggs per average spawn
More spawning lobsters to be caught

- - — N

;_ New data on the lobster population at KurélAtoll havé becoﬁe
available in recent months, But the extent to which thése are represen-
tative bf all the NWHIL isIUnknown.. For exémple, on average, lobst;rs
at Necker Island are'smaller than lobsters at Kure Atoll and some other
NWHI loéations. This may reflect differences ip environmental
éonditidns; in density and distribution of lobsters, or some com-

bination of factors. Studies are underway to determine these

differences.

 Other estimates of MSY for P. marginatus can be obtained by
examining production rates for the closely related speéies, P. argus in

the western central Atlantic.

 The Puerto Rican fishery has shown an MSY density of 118.5
pounds of lobster/km?, and that in the Bahamas ranged from 72.4 to 96.2
ppunds/kmz. (An 8.25 cm CL lobster in Hawaii weighs about one pound.)
The‘Stéfé of Hawaii Fiéheries Development Plan used such comparison to
estimate MSY in the NWHI at 1.4 million lobsters annually. (Hawaii

FDP).

Experience at Oahu indicates that lobster stocks subjected to
heavy pressure need.not experience catastroﬁhic declines if prqperlﬁ
managed, even thqugh the reported commercial lobster catch has fallen
substantially over the 25 yearé following World War II (perhaps more

than offset by increased recreational and subsistence 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 population
in the NWHI can be adequately protected if its reproductive potential

is maintained at a sufficiently high level.

7.1.12 . Interspecies Relationships

The NWHI fishery for spiny lobsters is based almost exclusil-

vely on'gz_marginatus while catches of g;_peniciliatus remain

incidental. It is entirely possible, however, that the relative impor-

tance of P. penicillatus will increase as a direct result of increased '

exploitation of g;_marginatus if these species are competitors for food
and shelter. A similar‘inter-action may occur with slipper lobsters

{MacDonald & Thompsonj; MacDonaldv& Stimson).

Both species exhibit the same depth distribution from shore
to approximately 100 fm throughout the Hawalan Archipelago and they are
very likely to demonstrate similar shelter preferences. In view of the
apparently similar ecological requirements, a reduction in'the number
§f one species may result in preempting of resources by‘the other with

a subsequent increase in its relative abundance. There is evidence to

suggest this has happened tO'ﬁhe spiny lbbster specles at Oahu and that

a similar shift is liable to oceur throughout the island chain as

fishing pressure 1ntensifie$ in the NWHI.

If interspecific cbmpetition largely determines the popula-

tion size of P. penicillatus in Hawail, P. penicillatus can be expected

to increase in economic importance in the NWHI as the fishery grows.

N

% _.

N
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In that eventualiﬁy, however, the concept of single species maximum
sustainable yield will no longer be applicable'to determining optimum

harvesting levels and an understanding of biology of P. penicillatus.

sufficiently detailed to be directly comparable to what is known of P.
marginatus will be required. The iﬁter-species role of slipper
lobsters (family Sczliaridae) and Kona crab (family Raninidae) are not

yet known.
Habitat

T.2.1 Condition of Habitat

Lobsters are found throughout the Hawaiian Archipelago which
comprises a group of islands, reefs and shoals extending southeast to
northwest for about 1500 nautical miles. The'main Hawallan islands. to
the southeast ére volcanic domes, while extending to the northﬁest are
the NWHI eompriéing 26 islets, reefs:ﬁnd shoals. Most of the islands
lie in tropical water, although the northernmost, Midway and Kure,
experience cooler winter temperatures. Reef building coralline algae

and coral flourish throughout the archipelago.

In‘most of the areas eovéred by thé management plan, the
environment is eharactérized by very little poellution or disturbance
from industrial or agricultural activity; by absence of concentrated
huﬁan habitation; and by assence of inténsi&e fishing of any kind.
Thefe are no known threats to the condition of this habitat through

construction, dumping, dredging, or other activities.
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| Because the inshore or shallow-water éreas are elther located ““g
along the sides or on summits of steep undersea mountains, shallow
areas are limited in thé Hawallan Archipelaéo. For;the same‘reaSOn the
habitatiwithin depths where spiny lobsters are usually found is -
1imited. The total botﬁom,area of~§he NWHI in depths less than 100

fathoms is about 15,800 kmZ (see Table 7.5).

Not all areas within this total are equally suitable fof
spiny lobsters. The species is normally found in abundance only where
there are numerous bou;der and coral formations offering cracks,
crevices, and other types of shelter. Specifie sites where densities

are high are only beginning to be identified.

Additional Discussion

Observations made off the west Qoast of Oahu indicated the
presence of at least three weil-defined submarine terraces: (1) the
Luélualei Terrace, deeper than 180 m, (2) the Mamala Tefraoe at depths
of 70 to 120 m, and (3) £he Penguin Bank Terraqe_shallower than 70 m.
Yertical and near-vertical rock escarpments, in many places over 35m
high, separate the Mamala Terrace from the Lualualei Terrace. Between
the Penguin Bank Terrace and the Mamala Terrace a broken line of reef
rock outcrops from 5 to 10 m in height and generally aligned parallel
to the shoré extended up above the level of the terraces. On the |
éhelvesiin depths less than 12 m large.sand “channéls" and intercon-
nected sand patches were present. Presumably, more or less similar

formations are present around the other islands in the Hawaillan chain.
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'The Hawaiian Archipelago is located near the northern'edge df

the Pacific North Equatorial Current, which is a westerly component of

.the large anti-cyclonic clrculatory pattefn-that dominates the north,

Pacific Ocean. As the water flows past the islﬁnds.it breaks- up
downstream of the islands. into large, semi-permanent eddies, some
cyclonic and others anti-cyclonic. Closer to shore the semi-permanent
currents and eddies are acted upon and sometimes completely dominated

by strong tidal currents.

In the near shore or reef habitat, in addition to the chemi-
cal composition of the water and the amount of light, which ordinarily
varies with depth, the environment ié influenced by wavevaction and the
nature of‘the sea floor and the a&jaeent land. The effect of land is
primafily thaﬁ of.tﬁe volume and character of the.freshwatéb tunoff
from land into the sea. As for témperature, the inshore habitat does
not experience a wide fluctuation, at least in the southern part of the

Hawaiian chainj the inshore shallow-water temperature ordinarily rahges

“from about 24" to 27°C.

Midway Island and Kure, which is the most northerly located
atoll in the world, lie outside of the area usuall& defined as the tro-~
ples and experience.colder winter temperatures than the more southerly
located 1slands in the Hawalian Archipelago. In spite of their
northerly location, however, reef Suilding coralline algae and corals
flourish and.the groove and buttress structures typical of tropical

reefs are well developed.
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The deeper benthic habitat may be subjected to greater fluc-
tuations in temperature and chemical-compositidn of the water. The
thickness of the mixed layer is influenced by the vqlocity and duration )
of the wind. During perieds when thé trade winds tend to be 1ess
vigorous the isothermal layer may be only about 30 to 45 m thick and
the water temperature at that depth may be as high as about

25° or 27°C.

T7.2.2 Areas of Concern

The spiny lobster grounds around éﬁe main Hawaiian islands .
mostiy lie within'the State's jurisdiction. In the NWHI, while the
fextent of waters under State jurisdietion is disputed (seé Section
7.3.2) the’fishery iS‘lafgely within the FCZ. This jurisdictional -~
'relationship is a point of concern to the Council, which seeks to ' ‘ <;J)

increase inter-jurisdictional cooperation.

The impact of the spiny lobster fishery on the habitat of
endangered species and other elements of the flofa ahd fauna of the
NWHI is also a concern of.the Council. The HINWR refugé is an onshore
reserve but the offshore area, whether in State or FCZ ﬁaters, provides
an area for.intefaction between a fishery and wildlife. The proposed
management measures seek to achieve long-term protectioh of this

environment.

T.2.3 Protection Programs in Effect

The State of Hawaii and the Territories of Guam and American
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Samoa retain jurisdiction over fishing within their territorial seas,
and over all fishing by vesse}s registered undef the laws in the
respective jurisdictions, so long as their regulations are not in- .
conflict with Federal regulations to implement a FMP. The State of
Hawai;*has regulatory measures for fhe sﬁiny lobster fishery in waters
under State Jurisdiection which prohibit use of spears, taking lobsters
smaller than 3.25 inches (8.25 cm) carapace léngth, taking berried
lobsters, or taking lobsters dﬁring the months of.June, July and
Aﬁgust. Lobsters must be landed whole. In the ﬁerritorial sea of the
NWHI spiny lobsters may be taken during the closed séason with a speQ
cial permit; but the minimﬁm size 1limit still applies. A special per-

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

'FCZ are cﬁrrently regarded as "imports" to Hawaii and are not subject

to State fishing regulations. A State import license is required.

Guam prohibits the capture of lobsters under one pound, or
berried lobsters during May, June and July. American Samoa has no

regulations.

7.2.4  Tern and Midway Islands

The status of proposed fishery support services at Midway

~and Tern Islands is uncertain at this time, but success in developing

these ‘islands as fishery stations would change the nature of commercial .

(and perhaps recreational) fishing effort in the NWHI. Midway Island
has been used as a refueling and transfer station for albacore tuna

trollers in the Northern Pacific fishery.
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Fishery Management Jurisdiction

Te301 Boundaries ' 4 . _ e .

Seaward boundaries.§f.the FCZ in the ﬁestern Pacific have
been defined by the Department of State for most areés. The only por-
tion of the boﬁndary not yet established 1s the FCZ around American
Samoa. Howéver, a treaty defining this bbundary has been proposed for

ratification by the U.S. Senate.

Legislation is pending in Congress to include the
Commonwealth of the Northern Mariana Islands as a voting member of the
Council. An amendment to the FCMA to include the FCZ of the Pacific

islands of Wake, waland, Baker, Jarvis, Johnston, Palmyfa, Midway and

_ Kingman Reef within the Council’s jurisdiction is also being

considered.

Te3.2 Status of the Northwestern Hawailan Islands (NWHI)

Hawaiian Islands National Wildlife Refuge (HINWR)

The HINWR is administered by the U.S. Fish and Wildlife
Service (FWS) of the Department of the Interior. The refuge islands in
the NWHI include: (f) 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),‘(§) LaysanvIsland, (7) Lisianski Island,band (8) Pearl and

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

-
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Offshore wéters are not Included in the HINWR.

Commercial fishing is prohibited within the boundaries of
the Refuge. The FMP's recommended area restrictioés.for lobste}s-l ]
fishing (prohibition of*fishihg within lagoons and in waters shallower
than 10 fathoms around all of the NWHIsS) are fully consistent with U.S.

Fish and Wildlife Service regulations governing uses of the refuge.

Midway Islands

The Midway Islands, lying at the northwest end of the NWHI,

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

Entry to Midway is strictly prohibited unless authorized by the
Secretary of the Navy. Midway is not a part 6f the State of Hawaii nor
of the HINWR. The plan recommends that complémentary management
measures be adopted by the Navy to control fishing by Navy personnel

within the 5-mile Naval Defensive Sea Frontier around Midway Islands.

State of Hawali Seabird Sanctuary

Kure Atoii, the northernmost island of the NWHis, ié a.State
Seabird Sanctuary administered by the Hawail Department of Land 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 LORAN station at Kure.

Boundaries of State of Hawaill

With the exception of Midway, each of the NWHIs is a part of
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the State of Hawaiizl/ As such, they are bounded by a territorial sea

which is under the jurisdiction of the State.

- — "

The extent of the State;s territorial se;.is a mattéé of
some controversy between the State and the Fedgral governmént. |
Hawaii's 1978 Legislature called for a moratorium oﬁ Federal
"encroachment” oputhe State's territorial waters. The dispute includes
not only the extent of Federal control of waters in the NWHI but also
concerns the waters between the islands of the Hawaiian Archipelago,
which Hawail considers inland waters under the jurisdicti§n of the
- 8tate. No resolution of this disputelis anticipated in the near
future, and its relevance to the spiny lobster fishery‘is limited. The
State of Hawaii and the Council are cooperating in developing
complementary ﬁanagement and‘conservation measures for the entire

reglon so this FMP can be effective.

1/ See Appendix 6 for State of Hawail position on jurisdictional
authority.
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T.3.3 Environmental Protection

Marine Mammgl Protection

- - ~

Tﬁe Marine Mammal Protection Act. of 1972 (MMPA) imposes a
moratorium on the taking of marine mammals and includes provisions pro-
hibiting harassment of marinevmammals. Permits may bé granted for the
incidental "take" of marine mammals in commercial fishing operations,
provided these are not endangered marine mamqals. Non-endangered

marine mammals found in the areas in which lobster fishing occurs

include the bottlenosed dolphin (Tursiops trancatus) and the Hawaiian

spinner dolphin (Stenella longirostris).

Endangered Species

The Endangered Species Act of 1973 (ESA) prohibits the taking

or harassment of any species declared as endangered.

As indicated earlier, several species listed as endangered or
threatened under the ESA are resident in or occasional visitors to the

NWHI, including the sperm whale (Physter catodon), humpback whale

(Megaptera novaeangliae), Hawalian monk seal (Mdnaehus schauinslandi),

hawksbill turtle (Eretmochelys imbricata), leatherback turtle

(Dermochelys coriacea), and green sea turtle (Chelonia mydas). Of these

species, only the Hayaiian monk seal and green sea and leatherback

turtles are believed to be possibly impacted by lobster fishing.

The potential lmpacts of lobster fishing on monk seals are:

injury or mortality from ehtanglement in traps or other lobster fishing
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gears; harassment from increased frequency of contact with fishing
vessels in the NWHI; and adverse impacts (direct and indirect) from

possible decreased availability‘of lobster as a food source. ... |

Injury or mortality from gear entanglement has not been
reported to date. No incidents of any injury have been recorded or
peported either by fishers or by observers of commercial operations in

the NWHI.

Harassment has not been a problem to date. Tﬁe number of
vessels involved in the fishery, and the number of fishing trips within
the NWHI, have been low. Most of the fishing until 1980 occurred at
Necker Island where the count of monk seals has increased in recent
years (NMFS). Also, most of the fishing has occurred in the FCZ, more

than three miles from shore.

The potential for adverse impacts on monk seals from a

reduced supply of spiny lobsters cannot be determined with confidence. -

Monk seals apparently feed on a variety of food sources, one of which
is spiny lobster. The importance of spiny lobster relative to other
sources is unknown. Under this FMP, however, there appears to be rela-

tively low risk of any impacts.

There seems to be 1ittle likelihood that removal of spiny
-lobsters will result in adverse impacts on ‘monk seals but the Council
reeommends that NMF'S continue and even accelerate food habit studies to

address this issue.

TN
./
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The green sea turtle could be adversely affected by gear
entanglement if tangle nets, explosives or chemicaié are permitted;
‘they would not be permitted in the NWHI under the EMP. There is.a
ma jor breeding colony of Qreen turtles at French Frigate Shéals.
Predation on hatchlings could occur 1f they are attracted to boats with
1ights on at ﬁight in the NWHI. There could be an occasional entangle-
ment of é'tﬁrtle in lobster traps or lines. The plan provides for

reporting of such incidents if they occur.

The four species of endangered birds in the NWHI are the

Laysan duck (Anas wyvilliana laysanensi), Laysan finch (Psittirosﬁra

cantans cantans), Nihoa millerbird (Acrocephala familiaris kingli), and

Nihoa finch (Psittirostra contans ultima). These will not be affected

by the fishery operating under the FMP.

The' long-term, cumulative impacts of expanded fisheries in

the NWHI cannot be determined with any confidence. Fishery yield

potentials above present harvest levels have been estimated to range
from 60 to 104 million pounds per year for all Hawailan fisheries,

including open ocean tuna fisheries (Hawaii Fisheries Development

Plan). The same source indicates planned growth of the fleet could

result in 105 new vessels by the year 2000. Most of the increase would

be for tuna fisheries and quite far from the NWHI.

- Concern also has been expressed that as general NWHI fishery
expansion occurs, there will be increased risk of interactions with

marine mammals and turtles from unauthorized landings on the NWHI for
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emergency or other purposes. This is beyond the control of thevCouneil
under this (or any other) FMP. The Council's authority is limited to
the particular fishery belng managed under a FMP, and to oniy that part
of a fishery in the FCZ. The Counecil noﬁes, h&wever, that U.S. Fish
and Wildlife Service and State of Hawail regulations governing landings
on and use of NWHI resources are very strict. The Council belleves
current controls are sufficient toAprotect against harassment,

disturbance, or other events unfavorable to NWHI species.

Additional Discussion

In response to a request in 1975 for §§mmentsiand recommen~
dations concerning a NMFS proposal to designate the monk seal as
Mdepeleted" under the MMPA, the Marine Mammal Commission'(MMC)
recommended that NMFS designate the‘monk seal as depleted under the

MMPA and as "endangered" under the ESA. This was done by NMFS in 1976.

Areas which histérically represented major breeding and
hauling out'habitat (e.g.;-Kuré Atoll, Midway Islands, Pearl and Hermes
Reef, Lisiénéki Island, Laysan Island)‘have experienced substantial
population declines (NMFS, 1980). At Layéan, some 50-60 monk seals
died in 1978 of‘unknown causes. At French Frigate Shoals and Necker
Island, on the‘other hand, population increases have occurred. There
is apparentiy little interisland movement of seals of all ages,
suggesting‘that'a geographic shift in abundance has occurred. This may
be dué to low survival of young in the western island populations and

high survival of young at French Frigate Shoals and possibly Necker

.i_-%“_m 4}?’ Q

U



TN

—~

R
Island (NMFS, 1980).

One study indicates that‘pupébmake daily.éorties from the
beaches for three months‘after wéaning,:presumably to feed. Tﬁey ar;
seen in waters in close proxipity to shore. After four months, pups
begin spending up to ten days at:a time away“from théir home island.
Females, on the other hand, ha?evbeeﬁ observed to leave an island imme-
diately after weaning for at ieaSt 20 days. vThey 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. They are assumed to be feeding during these trips.

Lobsters are known to occur within lagoons as well as on the
seaward banks of reefs and islands. These would not be éubject to
exploitation under Fish and Wildlife Service and State regulations in

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

-jurisdiction, the fishery would not be permitted within 10 fathoms,

which probably inecludes the majority of the seals' foraging areas.

Third, the plan is designed to protect the reproductive capacity of the

lobster stocks. There would be a shift in size distribution of -

" lobsters in areas subject to fishing, but there likely will be an

increase in the survival rate of juvenile lobsters (a normal density-
dependence response to a fishery). Absolute lobster population levels
proﬁably would decrease where the fishery occurs, but not in other

areas, some of which will be in waters deeper than 10 fathoms. It

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

have fishable lobster concentrations but have not been fished yet by
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fishermeﬁ.- Other areas may have concentrations insufficlent to attract
fishing effort but sufficient to provide forage for.monk seals and .
other predators. .Finally, it may be that a fiéﬁery removing one- - .
biomass cémponent will prdvide room for inereases in numbers of other

components. Remova; of P. marginatus may provide space and food for

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

marine specles equally edible by monk seals.

A single leatherback was found'entangled in a lobster trap
line(near Kure Atoll in 1980.but was released ali&e.. In fact, the
vessel owner/operator persona11y<jpmped into the water to release the
turtle by hand with no apparent injury to the turtle. Turtles have
been reportedly been taken on foreign longline fishing gear in the

Pacific. There is potential for future harm to or disturbance of indi-

vidual turtles exists under anyvfuture outcome, regardless of this FMP.,

Turtle hatchlings have been observed being attracted to boats with
lights on at night (J. Naughton, pers. comm.). Whether this would

occur with subsequent risk of mortality from‘predation is unknown.

It seems unlikely that this FMP will generate investment in a
large number of new vessels directed primarily at the lobster flshery.
Success (or failure) of vessels now in the lobster fishery may generate

optimism (or pessimism) about future developmént prospects in the NWHI

in general; but the range of harvest potentiéls under the measures pfo-"'

posed in this plan is, in the Council's view, sufficiently conservative
that there will not be a substantial increase in the number of vessels

in the lobster fishery and that monk seal or sea turtle harassment or

O

N
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taking would be unlikely.

- Proposals for Designation of Critical Habitat
for the Hawailan Monk Seal

- »

Under the authority of the ESA, the NMFS has proposed the
desigﬁation of critical habitat for the Hawaiian monk seal in.the NWHI.
The draft EIS for this actioﬁ proposes that all beach areas, lagoons
waters, and surrounding water areas out to a depth of either (a) 10
fathoms, (b) 20 féthoms, or (c¢) three nauﬁical miles around Neekér
Island, French Frigate Shbals; Laysan Island; Lisianski Island, Pearl
and Hermes‘Reef, Midway Island and Kure Atoll be designated Critical
Habiﬁat under the Act. No restrictions on human éctivity were
proposed., Tb complement the critical habitaf'designation, the NMFS
ﬁroposéd to establish a monk seal recovery team to prepare a oomprehen-
Sive research and management plan for the Hawalian monk seal (Reeovery
Plan). The recovery team has been named, but the Reéovery Plan has not
yet been submitted to nor adopted by NMFS. The NMFS also indicated it
would continue to_wofk with the State of Hawaii and the U.S. Fish and
wWildlife Ser&iée in carrying out the Tripartite Cooperative Agreement
fof the Survey and Assessment of the Living Resources of the

Northwestern Hawaiilan Islands.

The 10-fathom alternative for monk seal critical habitat
would éover approximatély 1260 kmz according to the draft EIS, while a -~
20-fathom isobaﬁh seaward extension of a monk seal critical habitat
would encompass about 4,095 km€ or over 25 percent of the total spiny

lobster habitat. The 3-nautical-mile alternative (2523 km?) would be
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only sixty percent as large as the 20-fathom option.

Additionai Discussion ' B

- - - - A

It is important to bear in mind that NMFS did not propose :
any speeific controls on fishing or other éctivitiés under any of the
Critical Habitat alternatives. As the DEIS notes, "The désignation of
Critical Habitat is not equivalent to the establishment of a wilderness
" area or wildlife sanctuary, and dées ddﬁ automatically cl§se an area to
all or most human uses" (p. 13). The Critical Habitat &esignation
ésseniially,requires only that Federal agencies exercise even more care
in their actions by engaging in Section 7 consultations if those
actions may affect some component of the area deslignated as Critical

Section 7 Consultation

The Council requested eons@ltation with NMFS uﬁder Section 7
of the ESA to determine whether the actions proposéd in this FMP will
jeopardize the continued existence of any threatened or endangered spe-
cies or will adversely modify any Critical Habitat. A biological opi-

nion has been prepared and is included in this Source Document.

The biological opinion concludes that there is insufficient
information to demonstrate conclusivély that,the proposed action gill.
not jeopardize the continued existence of the monk seal and sea tﬁrtle
populations of tﬁe NWHi. .Implementation of the FMP, however, is pre-~

ferable to the ™o action" alternative because the FMP offers safe-

o ot ]
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guards that reduce the potential of adverse impacts; The biological
opinion made several recommendations regarding research, monitoring,

aﬁd establishment of a provision for controlling fishing to investigate

the courses of any seal or turtle mortality.

The biological opinion (as well as other revie&ers)_also
indicated tﬁe imﬁortance of complementary management inwwaters under
the jurisdiction of the State of Haﬁaii...There has been considerablé
progress in drafting State regulétions to complément FCZ regulations,“

and the Hawaii Department of Land and Natural Resources has expressed

its intent to proceed with such regulations.

T.3.4 Coastal Zone Management. (CZM)

The Coastal Zone Management Act (CZMA) of 1972 encourages
states to establish policies and programs for the conservation of

coastal resources balanced by‘the'needs of economic development.

 Conservation and the rational use of living resources in the offshore

coastal zone (territorial sea) are among the objectives of the National
CZMA. Promotion of domestic fisheries, the development of unutilized
or underutilized'fishery stocks, and fisheries management according to

sound conservation prineciples are the major objectives of the FCMA.

. While the géographic area of management authority aﬁd application dif=-

fers under eagh statute, the CZMA ahq the FCMA embody unanimity of

objectives yith regard to fishery resources.

Section 307 (e¢) (1) of the CZMA requires that all Federal

activities which directly affect the coastal zone be conducted in a
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manner which is consistent with approved_State coastal zone management

o brogx‘»ams to the maximum extent practicable. The State of Hawail and
the Territories of Guam and American Samoca all have federally approved
State CZM programs. This fishery management plan, theréfore, must be
reviewed to determine if thé measures pboposed.will or are llkely to
affect the coéstal zone, and if so, whether the proposed measures aré
consistent with each State;s program. The Source Document, provides
the full téxt of theseidetéfminations of conéistency, ahd copies of the

pian are being sent to‘each CZM program director for concurrence.
Bawaii: Full Text

A federally approvedACZM program has been in effect in Hawaii

asince 1978 and was set into law by Chapter 205A of the Hawaii Revised .

N
N4

Statutes. Hawali CZM Program Objectives and policies which are appli- S

cable to lobster fishing and assoclated activities include:

1. Coastal Ecosystems - Protect valuable coastal ecosystems
- from disruption and minimize adverse impacts on all coastal ecosystems.

a) Improve the technical basis for natural
resource management ;

b) Preserve valuable coastal ecosystems of
significant biological or economic importance.
2? _ Eéonomie Useé - Provide public or private facilities and
Aimpfovements important to the State's économy in sditable locations. - )
Permit coastal dependent development outside of presently designated
areas whens:

"a) Utilization of presently designated locations
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b) Adverse environmental effects are minimized; and

¢) = Important to the State's economy.

O 2

3. Managing Develbpment - Improve the development, review

» process, cdmmunieation,vand public participation in the management of

coastal resources and hazards.

Althoughlthe CZM plan does not explicitly refer to the FCZ in
either the main Hawali islands of the NWHI, the spirit of the FCMA

suggests that such considerations should be addressed.

A significant problem which would arise 1f there were
conflict between thé Council’s 1mp1¢mentation of the FCMA and the
State's actions gnder the CZM Act concerns the definition.of jurisdig-
tional authority; that is, the question of the limits of the terri-
torial sea, generally considered to be the "three-mile 1limit", and the
State of Hawali claim for aréhipelagic'status and jurisdiction
throughout the Hawaiian Islands (see Seétion T«3.2). However, since

the Council is working with the Hawaili Division of Fish and Game to

develop regulations which are consistent and complementary, there is

no problem in this regard.

The FMP and the management measures selected by the Counecil

are considered consistent with the policies outlined in Hawaii's CZM

Program. In particular:

1. Coastal Ecosystems

a) Technical basis: The FMP proposes a thorough
information-gathering scheme to obtain base-line data on
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lobster resources in the NWHI, the offshore areas in the
NWHI, and in the offshore areas of the main Hawallan
islands. . Observers which may accompany lobster vessels
may be able to provide much more detalled observations
of the ecologlcal interrelationships in the NWHI.than.
has been possible to date. ’

b) Preserve ecosystems: The FCMA requires that biological
overfishing be avoided. The various management measures
proposed for the NWHI would provide protection for the
reproductive potential of spiny lobsters and would pro-
mote the recovery of Hawaiian monk seal and leatherback
and green sea turtle populations. Conservation and
management measures would be applicable to all vessels
in the FCZ. State landing laws are currently not _
applied to Hawaii-registered fishers by the State of
Hawaii for lobster caught outside the territorial sea,
nor to any out-of-state vessels.

The FMP includes éxtensive measures to protect the endangeréd

Hawéiian monk ééals, including gear restriction (only traps will be
allowed); prohibition of fishing in waters shallower than 10 fathoms,
which goes beyond existihg State of Hawaii fishing regulatiohs; and a
20-mile closure in the FCZ around Laysan Island, which would provide an
excellent biological and ecological baseline in the NWHIﬂ The FMP also
recommends that biological research be undertaken on lobster resources

in the NWHI, including ongoing monitoring of the resource through catch

and effort data and»through experiments with larval ¢collectors.

Although neither the Hawaii State Plan nor the CZM Program

make specific provisions for the priority of the fishing 1ndustry

within ‘marine resource management and developmént, the Hawaii Fisheries .

Development Plan prepared in 1979 sets prlorities fof developing the
NWHI fishery, ineluding the lobster fishery, which is considered to be

the leading edge of commercial development for the State of Hawail
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' fisheries program.

2e

In

Economic Uses: Permit Coastal Deielopment

a) Although the FMP may be viewed as a stimulus for
commerecial fisheries development in the NWHI, espe-
eially with a smaller carapace length restriction
than existing State of Hawail regulations, it also
will serve to direct such development away from the
apparently fully exploited stocks near the main
Hawail islands.

b)  Environmental impacts are reduced through a varieﬁy
of the measures incorporated in the FMP.

e) The FMP is consistent with State of Hawaili eeonomic
development goals.

Managing Development: Communicate Impact and Increase
Public Involvement

The FMP attempts to integrate the relevant substantive
material on the fishery and its management to provide
for improved public review of the proposed regulations.
By integrating environmental, economic, social and
fisheries requirements into a single, concise document,
the Spiny Lobster FMP provides the public with a compre-
hensive review of the potential impacts of the proposed
regulatory regime, as well as alternative policies, in a
form much less bulky and unweildy as compared to most
government documents. The draft FMP was sent to more
than 300 individuals, organizations, and government
agencies for review and comment.

summary, the measures proposed in this plan are believed

to be fully consistent with the State of Hawaili CZM Program. The plan

promotes the achievement of optimum yield in the fishery from both

bidlogical and economic viewpoints, while preventing overfishing and

protécting the environmental components of social impobtance in the

NWHI. No direct impact on the coastal zone is anticipated as a result

of this plan.

There may be some indirect effects if expansion of the

domestic fishery occurs and additional moorage and processing facili-
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ties in the shoreside area of the coastal zone are required; but this
is éntieipated in the State's Fishery Development Plan, whether or not
the FMP 1is implemeﬁted. The FMP does not take or imply a poéitipn .

vis-a-vis Hawaii's claim over "ardhipelagic" waters.

This "Determination of Consistency® has been prepared for
review and coneurrence by the Hawail Department of Planning and

Economic Development.

)
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‘Guams ~ Full Text

The Territory 6f Guaﬁ CZM Program was approved in August,
1979. The éeawafd boundary e#tehds to the outer liﬁit of the ﬁ:é: ’
terr;torial sea, i.e., three miles out to sea. Principal activities
hnder the first year implementation grant include‘master plan impiemen-
tation for a commercial pért; preparation of a Fisheries Management and

Development  Plan; and increased management of fish and wildlife

resources.

The dominant management policy in the CZM program 1is to
achieve economic devéiopment within the limits of Guam'’s natural
resource base; The State Plan states: "All living resources within
the territoriéi waters of Guam, particularly éorals and fish, shall be
protected from over-harvesting and, in the case of marine maﬁmals, from

any taking whatsoever",

The GCMP notes the need for more effective adminisération of
natural resource reiated laws, programs, and policies through improved
coordinatioh between territorial and Federal agencies. The GCMP called
for provlding technical and financial assistahce to the Marine
Fisheries Advisory Council in preparing a Fishery Development and
Management Plan (since completed in draft). Participation in the
Western Pacific Fishery Management Council is viewed as a mechanism to.
promoie the fﬁll and proper utilization of Guam's fishery resources.v
Guam has internal laws, regulations, and procedures to establish

appropriate regulations fof taking and landing spiny lobsters.
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The measures proposed in this FMP are-consisteht.with the
Guam .CZM policies and requirements and lobster fishing regulations.
 The FMP's recommended management measures which require all commencial
vessels fishing for spiny lobsters within the FCZ of Guam to obtain
permits and submit catch records are expected to increase the data base

for coastal zone planning in the territorial sea.

Given the information available at this time, Guam's
regulations appear sufficient to prevent overfishing. ‘The,Council's
FMP establishes permit and data submiesion requirements for commercial
lobster fishing so-that a data bese can ee built to monitor the
fishery. The Councll is ready te'work with the Government of Guam to
insure that timely action can be taken if landing records demonstrate

future mapagement problems requiring a cooperative approach. (’\\

This "Determination of Consistency" has been prepared for

concurrence by the Territory of Guam Bureau of Planning.
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American Samoa: Full Text

The Territory of American Samoa czM Program was approved by the U.S.
Offiee of Coastal Zone Management on September 9, 1980. The seaward boundary*
extends three miles out to sea from land, excluding Rose Island. Principal

activities under the CZM plan include policies for:

1) shoreline development
11) coastal hazards

iii) fisherieé development
iv) slope érosion

v) major fanility siting

vi) agricultural development.

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

Government of American Samoa.

Because the Spiny Lobster FMP does not anticipate commercial develop~

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

Alopments which might occur from a growing fishery do not pertain to the FMP.

However, the objective of encouraging development of Samoa's fisheries does per-

tain to the general concerns of the Council.

The CZM Program notes that while the tuna cannerles which are the major

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

Taiwanese vessels, the small local commercial fishing :Lndustry has experienced a
signficiant decline in the past four years. Furthermore, offshore sport fishing

is seen to be exﬁremely limited at this time, despite fishable concentrations of ‘
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popular sports fish. Approximately 40% of American Samoa's households cateh fish -ng
. . k4

for their own use at some time during the year, using the near-shore waters in

the traditional manner. The major impediment to the commercial .and sports- - .,

fisheries 1s sald to be limited infrastructure in terms of docking, equipment,

and cold storage facilities.

The American Samoa Office of Marine Resources is developing a compre-
hensive fisheries deéelopment plan which is supported by the CZM program.
Several surveys are currently underway‘to assess fishery resources and fishingi‘

activity patterns in American Samoa.

The measures proposed in this FMP are consistent with the American
Sémoa‘CZM policies and reqﬁirements. The FMP's recommended management measures
which ‘would require éll commercial vessels fishing for spiny lobster in American (,,
Samoa's FCZ to report their catch are expected to increase the data.base upon j;;>
which future fisheries management and development can be based, not only in the
FCZ but also in the territorial sea. The Council is ready to work with the
Territory of American Samoa to insure timely action can be taken if landing

records demonstrate the development of a commercial lobster fishery requiring

management to prevent over-fishing.

This "Determination of Consistency” has been prepared for concurrence

by the Territory of American Samoa's ‘Development Planning Office.

7.3.5 Surveys and Research

The Honolulu Laboratory of the NMFS, thé Department of Land

and Natural Resources of the State of Hawaii, and the U.S. Fish and
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Wildlife Service are in midstream of a five-year program to invéstigate

‘the marine resources of the Northwest Hawaiian Islands. The University

of Hawaii is also cooperating in the program. The- study progrém-is -

scheduled to conclude in 1983.

_ A critical element of the research program is work underway
at Kufe Atoll and planned at French Frigate Shoals by MacDonald.
Current efforts are focusiﬁg on growth and réproductive rates, mor-
tality rates, population structure, recruitment, and mov;ment patterns
at Kure. Similar work at Frgnch Frigate Shoals shoﬁld help demonstrate
diffefenees and similarities between lobsters at the two locations.

Data from continuation of this work, in combination with déta from

other surveys and commercial fishing, should provide a réasonably sound

basis for recognizing any significant changes in stock or habitat

conditions..

Description of Fishery Activities

T.U.1 Main Hawaii Islands -

The spiny lobster fishery in the main Hawéii islands has been
primarily an incidental or recreational fishery since World War II.
The commercial catch has declined from é‘high of 43,632 pounds in 1949
to 6,317 pounds in 1976. Probably this is offset by an increase in
reereaﬁional catch. The commercialléatch is a small percentage of
Hawaii's tdtai fishery, énd most if not all is caught within the terri-

torial sea.
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The main islands fishery also includes a substantial

ol

recreational and subsistence catch, but the extent of these fisheries

is unknown at this time. ' . - e .

' Additional Discussion

Although lobster fishing is cohducted around the eight major
1slands, the bulk of the commercial catehv(BO%) is made around Oahu,
where the bulk of the human pobulétion resideé. The bottdm area bet-
ween 0 and 100 fathoms lies primarily within the territorial sea, indi-
catiné the rapid fall off of Hawaii's coastline. The ineidéntal nature
of the spiny lobster commerciél fishery is shown by the low total catch
of lobster (10,000 1bs.) which have been trapped in any one year in

recent periods. : _ ‘ . (j\

Nets, traps and SCUBA are used in tﬁe lobster fishery and
 catches are almost entirely within three miles of shore. Trap catches
are apparently incidental to attempts to catch vgrious species of fish.
Most net fishermen drop néts in depths from 1 to 5 fathoﬁs along Oahu's
windward (northern) shore while trap fishing occurs along thé leeward
shore in depths from 5 to 30 fathoms. No full-time commerclal fisher-

men are known to concentrate on spiny lobster in local waters.

A ‘three month fishery feasibility study was conducted by
Chany in the summer of 1975 off the east coast of the island of Hawaii.
The 1imited results of the study indicated that a commercial trap

fishery for spiny lobster would not likely be economically feasible.
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 Table 7.6 COMMERCIAL CATCH OF SPINY LOBSTER ‘
STATE OF HAWAII DIVISION OF FISH AND GAME

Year vPounds 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
1954 14,999 8,369
1955 16,136 10,677
1956 12,732 7,371
1957 14,392 8,966
1958 9,192 5,964
1959 12,339 7,975
1960 10,1473 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 4,467 7,415
1975 g :
1976 6,317 11,357
1977 85,839 199, 065

1978 33,719 99, 087
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7.4{2 Northwestern Hawailan Islands

" A presearch cruise of the NOAA ship R/V Townsend Cromwell

- - — .

_during 1975 revealed thé presence of high concentrations of lobsters

near Necker Island and a few othér areas In the NWHI.

Utilization of these resources began gradually in 1976 with a
few vessels venturing into the fishery on an experimental basis. Early
emphasis was on the fresh, whole lobster market, but this market

aﬁpeared to have limited cépécity;

Between 1976 and 1980, six firms have fished for lobster in
the NWHI. Veésels have incréasingly utilized on-board processing as a
means to overcome the limitations of thé fbésh'market and_to téke |
advantage of the internationalvmarket for frozen lobster tails (see
Sections 7.5.2 and 7.6). Participation in the fishery has been limited
due to the distance from port to‘the fishing grounds (50041500 miles

each way) and the uncertainty concerning yield potentials.

Catch data for the NWHI fishery are extremely limited because
the small number of firms in the fishery imposes confidentiality
festrictions on the publishing of this data. Coupcil estimates, based
on a variety of sources, indicates this fishefy grew from 72,000 pounds
($208,800) in 1977 to 200,000 - 400,000 lobsters ($680,000 -

$1,360,000) in 1980. Estimates of fishing effort are unavilable.

L/ /‘\\
/
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Estimate of NWHI Lobster Landings

Whole-Welght Ex-Vessel Revenue

: Price ) -
1977 72,000 $2.90 $ 208,800
1978 45,000 $3.00 $ 135,000
1979 100,000 $3.20 $ 320,000

1980 400,000 $3.40 $1,360,000

Sources: NMFS; State of Hawaili Division of Fish
and Game; direct interview by Council staff.

7.4.3 American Samoa and Guam

There is no documented commercial fishery for spiny lobster
in American Samoa or Guam. Sport and subsistence fiShing in inshore
and reef waters takes place but catch is believed to‘be small.
Interest has been expressed in developing the spiny lobster fishery in
these areas, but the locally-based fishing industries are small and

undeveloped at this time.

Economic Characteristics of the Fishery (revised text)

T.5.1 Harvesting and Processing Sector

The traditional commercilal 1obs§er fishery in Hawaii was
simply an incidental fishery associated with fish trapping. Volumes of
lobster sold priof to the opening of the NWHI fishery were very small,
in the range of five to ten thousand pounds during the past ten years.
The lobsters were>sold whole, and usually alive, through the fresh fish

market and directly to retaill outlets and restaurants. The NWHI fishery
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represents a fundamental transformation in Hawaii's commercial lobster -

fisherj.

NWHI Fishegz»

Six vessels comprise the fleet pafticipating in the NWHI
spiny lobster fishery at the beginning of 1981. These vessels are
primarily in the 65-100 foot'class. Five of thé vessels have on-board
processing and freezing capabilities. Four of the vessels entered the
industry in 1981 from’ fisheries on the West Coast of the United States.
On the other hand, the langest 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 commercially

%, //\\
N

explbited‘in the NWHI, the fishery has been characterized by volatile
participation. Twelve vessels havé participated in the fishery;.some
for only one trip, others on a regular .basis throughout the annual
fishing seasons. Only one vessel has operated in the fishery the
entire period. Table 7.6 descfibes the entry and exit of firms by
tracking individual vessels over the six year period and showing their

level of participation in the fishery.

{/J\\\.:’.
7
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- TABLE 7.6 ANNUAL ENTRY AND EXIT OF FISHING VESSELS FOR THE NWHI
: LOBSTER FISHERY, 1976-1981.3

Vessel ' Year

1976 1977 1978 1979 1580 1981

— — — T — —————————— — — — —— —

— — e — —

regular lobster fishing

R T

occasional lobster fishing

» participation only in Hawaiian fisheries other than
lobster .

no participation in Hawaiian fisheries

b In Hawaii Apfil, 1981 prepared to fish throughout the season.



-7 -

~

~—

Participants in the NWHI fishery first attemptéd to sell their
catch in the fresh fish market; Record landings wefe méde in 1977, when -
72,000 pounds of whole live lobsters were landed (Table 7.6). The ,
market‘ﬁecame séturated, however, and retail prices fell. The whole

iobster marketvgpparently was limited. Several vesséls stopped fishing

for lobsters in the NWHI, and others spread their effort to a ﬁariety

of species.

In 1978 and 1979, several vessels attempted to fish for
lobsters and process them at sea. Thé target market was the frozen
lobster tail export market, where price is generally established by
- international market forces. Total landings in 1978 were about 45,000

pounds (in whole lobster equivalent weights), and an estimated 100,000

pounds in 1979. o ' : _ _.(/\>

Three vessels carrying as many as 2500 traps were fishing in
the NWHI lobster fishery during the summer of 1980. The combined hold
capacity of these vessels was about 340,000 pounds. All three vessels
had processing and freezing capacity. Fishing occurred not only at
Necker Island but at Maro Reef, about 350 miles farther up the NWHI
chain. Total 1980.harvests are unknoﬁn, since catch data are being
maintained on a confidential basis; But unofficial gsﬁimates range from

200,000 to 400,000 lobsters, primarily landed as frozen tails.

The six vessels in the spiny lobster fleet available for the
NWHI during 1981 have about 3400 traps and a combined freezer capacity
for 1.3 million lobster téils. This represents a major increase during

o
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the past tﬁo‘yéars.and indicates that despite the rapid turhover of the

fleet, interest in the fishery continues.’

. 7_-502 M

Virtually all of the lobster trapped in the NWHI are pro-

cessed to frozen tails for the restaurant industry. Most vesséls sell

to wholesale food brokers who in turn sell the processed product to

markets in Hawaii, the mainland U.S. and Japan. One firm has begun to;
sﬁeeialize in exporting frozeﬁ seafood to the Mainland U.S. and to
Japan, and other fishing interests may be attracted to the processing
and exporting sector as Hawaii's‘overall fishery develops. It appears
that the Hawail seafood market system can readily absorb the entire

production from the fishery.

The price of frozen lobster tail is determined in an inter-
national market by the nature of the product. The cost of transporting
frozen tails for international trade is relatively small; and, the pro-
duct produced internationally is fairly homogenous, atvleast as con-
sumers perceive the final produe?.- Those firms producing frozen tai;s
face a perfectly elastic demand for these prbduct. 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 about 18% per year. In 1980 food brokers pald about
$8.50 per pound (6-8 ounce tails) for'imports from Australia and New

Zealand. The 1981 (April) wholesale price is $10.00 per pound (NMF'S,
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Fishery Market News Report N-U46). Firms operating in the NWHI fishery ““%
should receive this price during 1981 if their product is equivalent to '
Australia and New Zealand imports. They should receive even more_if,

they incur the extra costs of marketing the product directly to

restaurants.

Hawaii's consumers, including tourists, purchased approximately
2u5,000.poﬁnds in frozen lobster taills (or equivalent dinners), worth
about $2.5 million ex-warehouse in 1980. The tails are'mGStly‘
imported, with Australia and New Zealand being the prime sources.

Until recently, domestic production has been a small percentage of the
local market. The current wholesale price is about $3/pound for whole
lobeter.

()

Only one vessel now serves the live, whole lobster market in NS
a part-time operetion, Tt is unlikely increased production of frozen
tail will result in a lower price in Hawali, even if vessels produce
more lobsters than are demanded in Hawaii. Firms will cdntinue to
export their catch to Japan or ship to the mainland U S. to receive the
world price rather than drive the price down at home by increasing

local supplies of frozen tails.

The market for spiny lobsters in American Samoa, Guam and the
Northern Mariana Islands is. not known, but based on an equivalent per
capita consumption, the market would be 41,000 pounds, worth $452,000

retail.

The NWHI lobster fishery has developed outside the confines of



- 78 =

the local fresh fish market by opening the export market in frozen
seafood products. Both established and new entrepreneurs are involved

in this marketing endgavor,'which is ihdirectly supported by the_ State

of Hawaii.

" T7.5.3 Emglozgent

‘ Curreﬁt employmentvin the.spiny lobster fishery fluctuates
with the entry and exist of vessels; During 1980 approximately 30
péople were employed on the vessels, most of thch processed their
catch on board. Total employment in ﬂhe fleet for 1981 is estimated to
be up to 50 workers, with an additional 10-15 on-shore. Earned income
in 1980 was about $500,000 with to£a1 revenue about $1.4 million

(Adams, pers. comm.).

7.5.4 Economic Feasibility

The chronology of the NWHI fishery, with peak participation‘
followed by slumps and then renewed interest, indicates the ease of
entry into the fishery but the difficulty in maintaining a pérsistent
presence. The economic rewards from the fishery have yet to be |
determined. Only the marketers and the lone vessel selling whole

jobsters have been consistently involved in the fishery.

The State of Hawaii Fishefies Development Plan estimates a
cateh rate of 938 pounds per day, or about 2.0 pounds per trap night
would provide an 80 foot multi-purpose vessel with a marginally profi-

table operation. Based on historic catches in the NWHI, a compromise
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catch rate of 2.5 pounds per trap night would create a monthlyoperating

" profit of $1,265; at 1978 prices.

The fishery remains volatile’ largely due to the sensitivity
ef the firms profitability to catch rates. This can be seen by at a
graph of minimum feesible catch rates for different mean lobster sizes
and different diseount rates (Adams). In Figure 7.7, over a wide range
of discount rates, say from 0.05 to 0.15, the minimum feasible catch
rate is between 1.0 and 2.5 lobsters per trap-night for y different
lobster sizes. This 1is develdped from a 1978 proposed investment pro-.
jeet to harvest and process frozen lobster tails in the.NWHIs. For
assessing the economic viability of such éh investment, the results
: also show that the economic success of a sustained investment in the
fishery will be relatively sensitive to the catch rates. For example,
for a 0.375 pouﬂd lobster tail, the:interhal rate of return from the
proposed project falls from 104 to 5% if the average catch rate decli-
nes from 2.0 to 1.7. In the multi-species case, the relative sen-
sitivity of profitability»to catch rate will not change very much as
long as lebeter sales are the primafy source of revenue as the case has

been.

O

)
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“T.5.5 Fisheries Development 7

The State of Hawaii has embarked on an ambitious fishery -

' development program. The State's Fishery Development Plan was approved

by the Governor in 1979, and was endorsed by the legislature in 1980,
when more than $500,000 was appmpriated for fishery development
nrojeets. It is esﬁimated that annual Hawaii fishery landings eould
increase as much as 60 to 104 million pounds over current yearly lan- -

dings (Fisheries Development : Plan). A large portion of this increase

(especially high seas tuna) would likely come from fisheries in and

even beyond the FCZ ‘around the NWHI.

There are, however, some serious constraints to. development
of fisheries in the NWﬁI. lhe foremost is distance, with the asso- ‘ : ( >
ciated time and fuel costs just going to and returning from the NWHI. |
The 1000~-3000 mile round trip may take 5-10 days of transit time for

each trip.'

Viewed in this context, the spiny lobster fishery has played
an important role in NWHI fishery'development to date. A few, large,
multi-fishery vessels have been able to use the spiny lobster fishery
to cover the early costs of exploring the NWHI to locate other har~
vestable resources. That is, revenues have covered the operating
costs of lobster fishing operations so that exploratory fishing for
other species'could continue even if not at an immediate profit. The
relative eerteinty of catching.at least some lobsters has been an indu-

cement to overall increases in NWHI fisheries. -
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“In the future, however, the spiny 1obster fishery is expected

to stabilize near its current levels of production unless new, high

‘productive grounds are discovered. A major,fishery-targétting«pri- .

marily on spiny lobster is not -anticipated in the long-term. Most
spiny lobster harvesting in the NWHI will probably be done by multi-
fishery vessels which spend only part of their»time and effort fishing

fdr spiny lobsters.

Additional Discussion

Vessel Profitabllity

The essence 6f economic consideration for harvesting spiny
}obster in the NWHI is the profitability of the vessels._.There has
béen considerable apprehension concerning the feasibility of iobster
fishing in the NWHI. These questions can hot really be answered prior
to ekperienee. However, analyéié of appropriate factors can be useful

in assessing the relevance of economic considerations to the management

objectives of the spiny lobster plan.

Given the pristine nature of the NWHI it is not surprising
that initial catch rates in the region have been among the highest in
the world. However, even under falrly extensive fishing pressure and
declining average size, the Necker fishery, which is most convenient to

landing live 1obster in Honolulu, still provides high catcb,rates.:

The question is, how do catch rates relate to costs of

operation, and how does cost relate to the ex-vessel price fishers can
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obtain? This also relates to the fishing strategy of the vessel

i{nvolved. If we assume that onboard processing merely extends the
Egggg_of operation (a fairly heroic assuﬁption), then we-can.make—a a
projeciion of catch Based only on harvesting capablility. The State of
Hawaii Fisheries Development Plan provided the following pro forma
financial statement for an 80-foot ﬁulti-purpose'véssel,which could
operate in the NWHI. (Figure 7.7). The months concentrating on~1obéter
provide an actual loss of $1,256 per month, but still cover variable
o&sts by $7,236 per ﬁonth, iﬁdieatihg a viable fishing strategy in a
multi-species fishery during montbs when other species are not '

available.

A major operating expense is the coét of fuel in transit to
‘the fishing grounds, espegially as exploitation of the flshery moves ; (:i)_
away from Honolulu, At present it takes 6 days to run tdmthe fishing A"r
grounds. The State of Hawéii is attempting to obtain use of Tern and
Midway Islands as fisheries bases; Success in this regard would

substantially change the cost structure of the lobster fishery, with

greater effort possible at lower operating costs.
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FIGURé 7.8 Pro Forma Financial Statement
Monthly!

80-Foot Multipurpose Vessel

GROSS REVENUEZ
Mixed species (shrimp, lobster, bottomfish) $29,472
LESS:
Food and Fuel Expenses : ‘ 8,242
fue 13 $7 ] 019
foodH _ 1,223
Other Operating Expenses® ‘ 3,718
maintenance and repair 1,910
gear replacement 455
moorage 80
miscellaneous 1,273
Fixed Expenses6 _ 8,885
e insurance, hull at 2.5% ~ 1,500 _
(' ) insurance, P&I 455
e depreciation € 15 years 4,000
cost of capital (10% on 25% equity) 2,930
Crew Expense . 8,492
INCOME BEFORE TAXES $ 135

Assumptions:

Tassumes 11 month operations
pro forma based on mixed fishing strategy
individual species pro forma also available

2catch: 4 month shrimps: 56,160 1b € $0.65 = $36,504
3 month lobster: 12,832 1b € 1.75 = 22,456

675 1b 8 3.00 = 2,025

assorted fish: . 9,000 1b € 0.40 = 3,600

4 mo. bottomfishs 6,515 1b € 1.30 = 8,599

' - 19,845 1b € 0.75 = 14,884

3unrevised ECI estimates prorated over 3 specles
4$11/person/day for a 6 person crew for 24 days
5based on shrimp costs
6$660,000 vessel with 15 year useful life; $30 000 delivery cost
450 traps
Source: Hawaii‘Fisheries Development Plan, 1979, p. 25
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7.6 . Soeio-Cultural Framework

The subsistence.and recreational fisheries of American Samoa and Guam

.are important,'but spiny lobster 1is not a major component of these fisheries.

Spiny lobster is an important recreational catch in Hawall's main island waters.

Two socilal aspects of the NWHI spiny lobster fishery are.especially' n
important. First, as noted, the NWHI represents a chance for Hawaii's fishing
| industry to expand. Although spiny lobsters are .not likely to be a major.eom-‘
ponent of Hawaii's overall fishery in the long-term, it does represent a leading
component of current fisheries development. The NWHI fishery is a sharp depar-
tufe from the main islands commercial fishery, which ﬁas been in decline since
Wofld War‘II.b However, several of those involved in the loeal .fishery are also
involved in developing the‘NWHI fishery; thus extending Hawaii's link to the | (,,\
sea. For most residents and visitors to the state this is witnessed in the wlde . S

avallability of fresh fish in local markets.

Second, the NWHI are a significant natural resource, where_the impact
of industrial society has been minimal. Although incidental intrusion into the
area's ecology occurs from a variety of soﬁrces, a coﬁmercial fishery would have
a more sustained impact on_the ecosystem than many other activities. How
society weighs the value of a region like the NWHI relates to the social charac-
teristics of the community. The management plan attempts to balance economic

and ecological concerns.

TT Native Hawailian Fishing Bights

Unlike the native Americans in the continental United States, where a
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geries of treaties and agréements has provided formal legal ground for alloca-

tion of fishing rights to native Americans, no such treaties were formed in

Hawaii. Traditional Hawaiian sociéty was significantly affected in the -quarter

century prior to annexation of Hawaii by the United States in 1900. Formal

‘agreements between the two governments concerning fishing rights were not incor-

porated into the Organic Acts relevant to Hawaii's political integration into

_the United States.

However, there is a growing concern about the manner in which Hawaili
was annexed and Hawalian land éeded to the United States government. The rela—
tionship between ancient Hawaiian land and water rights, including the extent of
allocation by traditional leaders such as the Konohiki, and the'developing com-—
mercial fisheries is not known. There does not appear to be an interaction bet-
ween the FCMA in the Western Pacific region and native Hawailian rights, but

further research may be required on this issue.

This plan will not affect any native Hawallan, Samoan, or Chamorran

cultural or religious practices so far as can be determined at this time.
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B 16.0  COMMENTS AND RESPONSES

16.1 Summary of Extent of Comments Received - -

The Council received 37 reviéws of the draft FMP. The Environmental
Protection Agency, Region iX, categoﬁized the draft FMP/EIS in Category LO-1.
This means, first, that there is no objection to the proposed action as
described in‘the draft; and, second, that the draft document adequately
described the environmental impacts of the proposed action and of alternatives
to tﬁe action. Eight letters submitted through the State of Hawall Office of
Environmental Quality Control (OEQC) essentially indicated the originating
agency had no comment on the draft plan. The OEQC offered several substantive
comments ?hich are discussed in later sections of this summary.' Ihe'Hawaii
Department of Land and Natural Resources (DLNR) presented several substantive
comments as well as a large number of much appreciated editorial corrections;
The‘Hawaii Department of Planning and Economic Development (DPED) :commented
principally with respéct-to.consistency reduiréments of the FMP in relation to
the Hawaili Coastal Zone Management (CZM) Program. These State agency concerns

have been addressed in subsequent discussions.

The Council received technlcal comménts from individuals at the
University of Guam and at the Office of Marine Resourées, Government of American
Samoa. The Environmental Center of the ﬁniversity of Hawaii at Manoa offered
commenté on sevefal substantive issues (eegey determiﬁations of* MSY and OY,'

minimum size limit).

Federal agencies commenting on the draft FMP included the U.S. Fish and
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Wildlife Service, the Department of the Interior, the Marine Mammal Commission, “%
the Honolulu District of the U.S. Army Engineers, and the Headquarters and '
Fourteenth District offices of the U.S. Coast Guard. The National Maripe - .
Fisheries Service provided review comments on the plan.as well as a Biological

Opinion under Section 7 of the Endangered Species Act of 1973 (ESA).

Two individuals who formerly worked on aspects of the FMP offered
comments. Four organizations with environmental protection and conservation
concerns offered comments as well. The comments from the Center for
Environmental Education were extremely detailed and reflected in-depth analysis. -
More than 60 pages of material were submitted, which have been extremely useful

in revision of the FMP.

Finally, public hearings were held in Honolulu, Pago Pago, and Agana

for public comment. . .

It has not been possible to include.cOpies of the comments received in
the Source Doeumeﬁt or FMP. The cost of doing so is prohibitive. We have
attempted in the following pages to identify the substantive and technical com-
ments and to indicate eilther the changes made in the FMP in response to the com-
ments or the reasons why changes in the FMP were deemed not necessary. The
' Council belleves this presents a qualitative response to comments and 1s within

the framework encouraged by Council on Environmental Quality (CEQ) regulations
,goverﬁing~preparation of environmental statements._ Individuals or organizations

who want a full set of comments may order a set by writing to the Council.
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16.2 - Suhmaries‘of-the.Comments and Responses Received

1. Center for Environmental Education (CEE) Cover Letter: Proposes

R 2

that a very conservative harvest approach be adopted in view of uncertainty to

provide a greater margin for safety; agrees a FMP is needed but must assure

minimum disturbance of monk seals and must assess long-term implications of the

FMP in terms‘of future development and impacts on the NWHI.

Response: The Council 1s aware of and sensitive to the risk of
‘reaching ﬁrong~conelusions bésed on incomplete data. This risk is acknowledged -
in Section 6. The Council believés there is sufficient margin for error and is
prepared to act quickly to amend the FMP if new information demonstrates the
need for such changes (Section 11.3). The Coﬁnci} also has included monk seal
"protective measures” whefeby the FMP provides authority to invoke emergeﬁcy
restrictions to'address problems of monk seal-filshing interéctions iﬁ'the FCZ,
The Council belileves that the minimum size, area closure and gear restrictions
will protect monk seals and sea turtles. We also believe, however, that expan-
sion of other fisheries will not be dependent on the expansion of the spiny
lobster fishery. The FMP has been revised to indicate that the spiny lobster
fishery has beeﬁ able to cover some exploratory fishing costs in the past and
may do so to some extent in the future, but that expansion into other fisheries

will require 1ocating fishable concentrations of other species. Finally, the

_Couneil notes that restrlcting the fishing activities of vessels in other

fisheries in the NWHI is beyond the scope of the Spiny Lobster FMP, Wi hich ‘can

only address the 5piny lobster management unit; and that controlling vessel lan-
dings on 1slands in the NWHI is the responsibility of the U.S. Fish and Wildlife

Service and State of Hawaii.
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2. Daniel Goodman (for CEE):  Agrees that. the plgn'would reasonably 3

guarantee ﬁhe continued presence of viable populations pf spiny lobster but

questions the derivation of MSY and_OY and the degree of protection for moﬁk »

seals; fhrough technical analysis and criticism of determination of MSY, conclu-

| des that the MSY rangé gf estimates is most likely on the high side, and since

" 0Y was set equal to MSY, the.OY range 1is overoptimistic; raises concern about

the. amount of time 1t might take to replenish.the population if overfishing

ocecurs; suggests evaluation of the role of larger lobsters relative to popula-

tion dynamics, given their greater fecundity; also proposes éxploring'the bene-

fits of an extended schedule for harvesting the "non-renewable" surplus of large |
lobsters to reduce risk of overfishing; argues that egtrapolation of Kure Atoll

growth data to all NWHI lobster populations'may lead to underestimating size of

firs£ reproduction, which would mean that a lowervsize.limit takes'even a larger o
portion of totallreproductivevpotential than indicated in the FMP; questions . b
whether the 16% of habitat "closed” to fishing hés been analyzed to determine

the proportion of lobster population protecﬁed; proposes alﬁernatives for the 10'
fathom and Laysan Zo-mile closures to protect monk seais; proposes a 9.0 cm.CL

size 1imit; and proposes that research on density dependence factors be the

highest priority research effort.

Reégonse: Mr. Goodman's critidue of . the MSY derivation was exéep—
tionally thorough and many points are well taken. The discussion of MSY has‘
been changed éonsiderably to address those points. Section 7.11 discusses MSY.
for the entire stock throughout its range as well aslchanges in potential yleld
if fishing pracﬁiceé (e.g., size limits) vary. The definition of 0Y for the

fishery as it would be managed notes that OY would likely be less than MSY for
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the stock. 7Area-ciosures requiring release of berried lobsters will remove

substantial portions of the population above 7.7 cm CL from the exploitable

‘bilomass, thus protecting reproducﬁive'capacity and maintaining forage for mwonk

seals and other predators. It 1s.emphasized 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 quota nor a harvest. It is meant only as a basis for comparing what

actually happens to what was estimated to happen. If there 13 conslderable

difference, the Copncil and NMFS ﬁill try to find out why. The alternative
controls ﬁrpposed (9.0 em CL, additional refugia, 20 fathom closure) would |
essentially p}eelude a fishery'if reeeﬁt experience and current information on
lobster distribution, abundanee, and population characteristies are represen-
tétive of conditions throughout the NWHI.' Discussion'ef these alternatives is

included in Section 10.1.5. Research on density dependence factors and the role

of larger animals 1s proposed in Section 11.1.1.

3. Vladimir Kaczynski and Robert L. Stokes (for CEE): Setting OY

equal to MSY (and above MSY in the first two years) doesn't satisfy FCMA

" requirements to define 0Y in terms of a set of objectives and the national

interest; national standards require consideration of efficieney and allecation

objectives, but this FMP fails to provide the data and tools for determining

‘appropriate harvest and effort levels; suggest that year-to-year management for

spiny lobster is much more relevant because the specles can be overfished so

' . 'éasily; the present and future capacity and intent of the fishery is not clearly

defined; propose greater need to consider overcapitalization problems and to
establish controls over ”inputs" to the fishery; instituting limited entry now

would avoid need for painful process of reducing excess effort later; society
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would benefit by .assuring thét output (harvest) is achieved at lOWeP.GQSt than
with open access fisheries; note that available excess capacity frombAiéska
eould easily move to NWHI when Alaska fisheries are closed* -risk of oligopoly»or
mbnopoly effects would be limited since frozen lobster tails prices are set on

the international market.

Response: The descriﬁtion of the fishéry (Section T7) .has been revised
considerably since these comments (and some others) indicated the earlier
description apparently led to confusion. The plan's objectives clearly incor-
porate social and economic factors which were 1mportént'ih deéisioh.making; The
new diseussion of OY further elaborates on this matter. The Council notes,
however, that the emphasis of the commentefs refiects a strong dévotion to
limited entry principles.‘ As indicated in Section 10.1.5, the Council con-
sidered but rejected the applicétion of limited entry in the NWHI spiny lobster
fishery at this time. This is not due to lack of concern for economic
efficiency, but to the inability to demonstrate that an effective and fair
1imited entry program, consistent with FCMA requirements, ﬁould have the desired
efficiéney effects without adverse social effects. Further research énd'fishéry
data are needed to evaluate the benefits and cosis of alternative limited entry
programs 4n the context of multiple-fishery participants. The plan proposes
that such research be undertaken. Meanwhile, the discussion of 0Y demonstrates
that, in the long term, 0Y will likely be less than the MSY for the overall
stock; but in the first couple of years, OY will exceed_MSf with attendant net .

present value benefits.

4, CEE (unnamed author): The FMP underestimates the precarious sta-

tus of the Hawaiian monk seal; fears extinction of the genus unless most prudent
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protectivé‘actionslare»taken; have to address overall, cumulative effects of the
FMP; evidence of seal diving patterns is cited to support argument for :20-fathom
(or 3-mile) closure, since 10-fathom closure is often close"to shore»and-may.not
protect forage;‘prbpose thai all boats be required to carry observers and that
log books record all fishing, monk seal, and sea turtle interaction; FMP also
understates risk of entanglement in or injury from gear; raised concern that
lobster reproductive capacity may not be protected, which may adversely affect
‘monk seals;'propose that‘Neeker, Maro Reef, and French Frigate Shoals be.
designatedvas "refugia” to protect successful breeding area and monk seal
populations; edueatiohal materials should be distributed.to explain the statué
of endangered and threatened species, inéluding.sea ﬁurtles, and the need for
conservation in the NWHI; information should include description of way to

resuscitate a comatose turtle to prevent drowning.

Response: Information on the status of monk seals has been added to
the FMP and the Source Document (Section 7.3.3). Information on the rela-
tionship between the lobster fishery.and overall fishery development in the NWHI
also has been added (Section 7.5.2), although it must be emphasized that this
FMP Qannot be a basis for controlling either activities in other fisheries or
non-fishing activities such as unauthorized landings on NWHI beaches. Such
control is in the hands of the U.,S. Fish and‘Wiidlife Service, the State éf
Hawaii, and the U.S. Navy (at Midway). Inforﬁaﬁion on seal divingApatterns has
- béen added.‘ We note, however, that NMFS' DEIS for Critical Habitat.indieates
that water areas outsidg the fringing reef from 10-20 fathoms appear to be the
least important of the habitat components which should be considered essential

for monk seals; and that NMFS has never proposed activity restrictions within
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any of the alternative Critical Habitat options. The FMP recognizes that obser- ‘%’)
vers can be effective in collecting data, and proposes that NMFS have the

discretionary authority to place observers on board domestic vessels. The-— -

Council continues to believe the risk of entanglement is low but the FMP provi-

des for annual review of the fishery, including an ‘NMFS report with recommen-

dations for plan amendment and regulatory changes. The inclusion of authority »

to invoke emergency controls to protect monk seals also responds>to this

concern. The concern about protectipn of-lobstens' reproductive capacity has

been discuésed in Section 7.1.7. Clospres of the size proposed and designation

-of the refugila proposedbwould effectively preclude a fishery, and do not appear

warranted by available informa)’bior;f The Council believes -that ﬁreparation of

educational materials is properly a NMFS responsibility.

5. Conservation Council for Hawaii: FMP should require vessel opera-. (

_ térs to.repbrt every instance of monk seal or turtle mottaliby or injury due to
the fishery; support 20-mile Laysan closure in NWHI; should chsider‘designating
the no fishing zones as Federai-Research Natural Area; proposed that first ‘
priority be glven to research on role of ldbsters as monk seal food sources and

on the possible effectiveness of escape gaps.

Response: The FMP proposes that all incidents of interaction should
be reported. The State of Hawaii has indicatediits intention to adopt measures
-for waters under State Jurisdiction consistent with the FMP, including the
10—fathom closure. The Council gives first priority to research on 1obster
population dynamics and density dependence factors, but the monk seal-lobster
food relationship is high priority. Research Natural Areas are the respon-

sibility of the U.S. Fish and Wildlife Service.
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6. Hawaii Audubon Society: Expressed concern that the FMP did not
adequately consider possible’disorientation and predation of sea turtles
-attracted to fishing vesselsvwith lights on ét night, entanglement of turtles
and monk seals, attraction of seals to vessels when éﬁ5¥iegal and berried
" lobsters are released, impacts or risk of pathogéns in low-grade fish used for
bait, the risk that reduced lobster population ﬁay cause.greater pre&étion-by
" tiger sharks on monk seals and turtles, and the risk of vessels ruﬁning aground
- or landing on NWHI; questioned the combined EIS/FMP/RA approach; raised doubt .
" that the fMP could be more effective than the ESA to protect monk sealsj FMP

should reduire reports by fisherﬁen on all injury to or mortality of monk seals

and turtles, with penalty for fallure to report.

Response: Turtles have been reported to be attracted to or »
disoriented by fishing vessels which are or‘mayvbe lit at night but this appears
to be unavoidable. .Entanglement risks have been discussed in the FMP (Section
7.3.3). Diving experiments to date 5uggest that neither seals nor fish will |
attack released lobsters except when other materials (e.g., discarded bait) are
simulténeousl& thrown overboard. There is unknown risk that bait will introduce
exotic pathogens to the NWHI. Tiger sharks are omnlverous, opporfunistie
feeders, and the reduction in overall lobster populations is not expected to
affect feeding patterns. It is acknowledged that vessels may occasionally run
aground, . but the risk of such events will not be affected.bybthis FMP. ‘
i'Combining,the EIS/FMP/RA components in one document has fesulted iﬁ reduceq-bu1k
of the document and, we believe, has facilitated public review. The language
concérning ESA-FCMA relationships has been changed (Section 4). Reporting

requirements include description of incidents of monk seal or turtle
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interaction.

T Greengeace: Criticizes lack of quotas given the uncertainties of
stock response to harvests; more attention should be given to the risks of the
yield-per—recruit analysis as basis for selecting size 1imit and’ area closures
to manage the fishery; did not address the critical nature of monk seals'’
predicament; cumulative effects of management strategy not dealt with, espe-
| eially in context of Hawali fishery development plans for NWHIj should address
20-fathom closures as an alternative, possible food source importance has not
been adequately recognized, especially considering potential timelag between
expanded fishery and observable impacts on seals, and the long time required for
recovery of lobster stocks; risk of vessel groundings also'understated; implied
. opposition to any fishery expansion, noting if the fishery is to be permitted,
then there should be independent (i.e., non—government) observers, quotas, and <im>
measures to release lobsters at the bottom; questioned whether Council percep- -

tion of "socio-cultural” values included the value of protecting an area from

exploitation or pollution.

Resgonse: Information available to the Council indicates that the
size limit in combination with area closures and required release of berried
lobsters offers sufficient‘protection against orerfishing, although there is
some risk given the‘limited data available. Quotas Were not established because
there is no factual basis for setting quotas, because enforcement would be very
'expensive, and because quotas often lead to inefficient effort patterns (Section
10.1.5). Additional information on the status of monk seals has been incor- -
porated into the plan. The cumulative effects of the fishery in relation to

other NWHI fishery potentials are discussed in Section 7.5.2.' The Council
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.considebed ZOAfathoh-closures but found. no data indicating a .need for such clo-
sures in the FCZ. NMFS did not propose any activity restrictions, includiné
fishery controls, within any of the Critical Habitat options. Diving behavior
has béen discussed in Section 7.3.3. It is probably correct that substantial
£ime would pass to discover the effects .of lobster population reduction on monk
seais if no research wefe being done on this aspect. 'That.is.why the FMP recom-~
mends that such research be given high priority by NFMS. Vessel groundings will
qeither be generated by nor controlled under the FMP, which affeets fishing in
the FCZ. fhe risk of groundings probablyvisbless with area closures
(complemented by State action) than with no plan at all. The FMP provides
authority for NMFS to place observers on fishing vessels when needed.
"Independent" observers are not needed for data collection. There is no infor-
mation on wﬁich to base requirements for specific release mechanisms for sub-
legal and berried lobster. The languaée has been modifiediconcerniﬁg FMP-ESA
relationships (see Preface). Information on "other" lobster.fisheries is now
included in Section 7.1.7. The intrinsic resource values of the'NWHI are not
questiéned by the Council; however, a balanced uée of productive fishery resour-

ces for the long-term is not in conflict with those values.

8. Hawaii Office of Environmental Quality Control: Recommended

clarification of MSY estimates, analysis of enforcement, State regulations,
possible indirect and cumulative biological impacts, criteria for evaluation of

impacts; role of lobsters in ecosystem, and relationship to State Fishery

Development Plan; and offered corrections to in Table 7.5.

Response: Changes have been made where appropriate.



9. Hawail Department of Land and Natural Resources (two sets of

e

comments): _Agrees the FMP permit and reporting requirements and research recom-
mendations will provide quantitatire and qnalitative data to revise FMP-if— » -
necessary to assure long-term sustainability of resource;,the carapace
‘length/tail width relatilonship needs to be corrected' applicability of plan to
FCZ areas other than around NWHI should be c1ar1fied~ proposes that measures
identical to State regulations be adopted for FCZ around main islands of Hawaii'
suggest'modificationvof language concerning waters under State jurisdiction;
indicates-willingness to adopt State regulations consistent with FMP for State

waters in NWHi; and identified a large number of editorial corrections.
N .
Response: | The suppert and cooperation of the Department 1is recognized
and appreciated. The fishery management unit description has beenvclarified as
suggested, as has the relationship between FCZ measures and State and | ; </i>
Territorial measures in all components of the fishery. The plan notes that | |
State or Territorial measures will continue to have force and effect over their

vessels in all areas. The language concerning waters under State Jurisdiction

has been modified. The technical, editorial corrections have been useful.

10. Hawaii Department of Planning and Economic Development: A

"Determination of Consistency" with Hawaii's Coastal Zone Management Program
should be prepared; the position of the State of Hawail relative to Jurisdiction
over archipelagic waters should be clearly described- spiny lobster management
'lshould not be viewed in isolation; further quantitative analysis is needed of
the number of vessels, amount Of effort, possible waste disposal problems, and
magnitude of impacts on bottom habitat; the FMP should more clearly describe the

information needed to assure long-term protection of the species and the

o
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habitat.

Response: A "Determination of Consistency™ is included in Section

- - - N

7.3.4, and a copy of the plan has been sent to the Department with a request for

concurrence. The position of the State on archipelagic waters Jjurisdiction
has been clarified. A discussion of the lobster fishery in relation to other

ocean fisheries has been added to Section 7.5.5. Quantitative analysis of

-impacts cannot be conducted with available data. Information needs are more

clearly described in the revised Section 11.

11. The following agencies in Hawaii had either no objections or no

comments:

Department of Health

Department of Accounting and General Services
Department of Transportation

_Department of Agriculture

Universlity of Hawail Water Resources Research Center
Maui County Planning Department

Hawali County Planning Department

12. University of Hawail (Manoa) Environmental Center: Further analy-

sis of the risk of overfishing with a 7.7 cm CL size limit is needed; suggeéts

' that a 8.25 cm CL size limlt without requiring release of berried females may be

equally effective; questioné enforceability of size limit if State regulations
differ from FCZ regulations; further evaluation of biodegradable panels and
escape gaps is needed; relationship of lobster fishery to other fisheries and

developmént should be discussed; FMP falls tc assess the harvest level which
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would produce maximum net economic yield; suggests further consideration of
limited entry, FMP should address need for research natural areés and whether

this need 1is provided for by present organizations. - - - - s

Responses The .discussions of'MSY, 0Y, and lobster blological data
provide the basis for concluding that the 7.7 cm CL size limit, in combination
with area closures and non-retention of berried lobsters, provides sufficient
Aprotection for reproductive capacity. The 8.25 cm CL size limit may yield about
equal poundage, but the lobsters would be larger; the lower limit is expected to
yieid é larger number of lobster‘tails with higher market value at a lower
production cost per unit. There 1is insufficient information to determine the
level at which maiiﬁum economic yleld accrues. State cooperation is anticipated
so eﬁforqement will not be a problem. Research on the effectiveness of escape
ports and rot-out panels 1s pﬁoposed, and the FMP can be amended if approprilate.
As noted above (comment #3), limiﬁed entry was not deemed appropriate for the
fishery at this time. There is substantial reséarch being done now in the NWHI,
and the Laysan closure will brovide a»baseline study area. No new research

areas need to be set aside in the Council's view.

13. Office of Marine Resources, American Samoa: The species list

should include species (by local and scientific names) of lobster in American -
Samoa and Guam as well as Hawail; speciles compositioﬁ of NWHI commercial catches
should be repobteq; catch reports should be séecies specific; tail
~width/carépace length ratio should be checked; FCZ boundary discussion for

American Samoa should be clarified.

_ Response: The recommended changes were made.

’/_\ o
o
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14, Univefsity of Guam Marine Laboratory: The FMP should be clarified

with respect to applicability of permit and reporting requirements for vessels
‘and individuals fishing in the FCZ around Guam, American Samoa, and the main *

Hawaiian Islands.

Response: The FMP has been changed to indicate that only commercial
fishers in the FCZ around these areas must obtain permits and report catches
‘under this plan. They must continue to observe the other requirements of State

“or Territorial regulations in the adjacent territorial sea.

15. Dr. Tim Smith: Monitored stock closures (e.g., island-by-island

closures based on some criterion) have been too quickly dismissed; in view of
the imprecision of data on stock abundance and population dynamics, such clo-
sures are necessary to assure that the management measures will pfotect repro-
ductive capacity; the definition of MSY as that which will be achileved under the
. management measures proposed is cireular and misleading; notes that multi-
fishery boats can continue to exploit lobsters even at very low catch rates; is
concerned that lobster populationé will be reduced to and maintained at very low

levels at the nearest islands unless quotas are imposed.

Response: There are insufficient data to set island quotas, and
enforcement of localized quotas would be inordinately expensive. Tﬁe FMP notes
that MSY cannot.be detérmined with precision, but that OY will likely-be less

- than MSY for thelstock in the long term. Reproductive capacity is expected to -
be protected by the size limit in combination with area closures and non- |
retention of berried lobsters. If catch rates and research data demonstrate

that greater control is needed, the FMP can be amended.
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16. Roy Mendelssohn: Recommended the-Coﬁncil undertake discriminaht 'E

analyses to determine the appropriate tail width equivalent for the 7.7 cm CL

size limit. : . I s ST

Responses The analysis was carried out and the results have been

incorporated into Section 7:1.8.

17. U.S. Marine Mammal Commission: Agrees that the FMP is preferable

to ho plan to prevent overfishing,and provide for protection of monk seals and ..

other endaﬁgered or threatened specles, but‘questioned effeetiveness'of proposed

plan in that regard; OY determination and description of fishery need revision

to address potenfial for overcapitalization and for monk seal interactlonj; pro;

posed change in language ‘concerning FMP-ESA relationship; believes the FMP ) |
understates the degree of decrease in monk seals' p0pu1ation, more complete ,\\
discussion of possible direct and indirect effects of the fishery on monk seals '.f?/
is needed, e.g., subtle changes due to reduced food supply, disturbance from

groundings or unauthorizee landings, or inereased monk seal reliance on fish

which may carry clguatoxin; the lobster fishery shoqld be described more clearly

in relation to other fisheries in NWHI; suggeets evaluation of phased decrease

in minimum size limits, or islandeby~island‘differences in management to test
responses; insufficient basis for concluding that éear restrictions, area

closures, and size limiﬁ will preclude entanglemehh and prevent adverse effects

of food supply reduction, eSpecially if controls apply only in FCZ; suggested
consideration of tying limited entry to size, area and season restrictions; pro;

posed improvement of reporting requirements; proposed changelin oY by including

8.é5 cm CL and 20 fathoﬁ closures to give greater weight to ecological factors;

recommended that research needs above and beyond NMFS and others® planned acti- N

N



o

=

- - 103 -

vities be identified; observers should be placed on all vessels until it can be
concluded the fishery poses no direct threat to monk seals; and the plan should

include an "orientation program" to help fishermen understand ESA and MMPA, -

Response: The FMP has been revised to distinguish between MSY for the
species, assuming control over fishing so MSY can be achieved; and OY for the

fishery, representing the amount that can safely be harvested under the manage-

‘ment measures chosen. O0Y will most likely be less than MSY due to area closures

and release of egg-bearing lobsters. Area closures also maintain»foragipg areas
for monk seals. The.lénguage on FMP-ESA relationships was changed. Information
on the status of monk seals was added. Direct and. indirect effects have been
addressed, although we have not speeulated at length on all possible outcomes'or
events but have focused on reasonably foreseeable conditions. The description
of the fishery includés information on related fisheries and de&elopment ‘
prospects. A phased size limif decrease does not appeér to be necessary. The
proposed gear restrictions will minimize the risk of any such incidents witﬁout
precluding fishing activities. Limited entry in combination with size, area and

season restrictions was not originally considered; this alternative is one of

'many that can be looked at if fishery and research data indicate the FMP is not

achieving the stated objectives. The Council believes its decisions reflect
careful weighingvand balancing of ecological, biological and economic factors,

and that'the MMC recommendations go béyond-whét is needed for ecological

 purposes. Research programs of NMFS have not been assessed for "adequacy"; the

Council has, however, proposed that certain research be given high priority,
including monk seal research. The Council believes it would be unwise to

require that all vessels carry observers; rather, observer placement should be
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_(
viewed as one of several possible ways to obtain the necessary .information. It _iﬁ}
is more appPOpfiately the responsibility of NMFS to develop orientationnprograms
regarding,ESA and MMPA'provisions; The ‘Council has includeéd in the FMP-~~. *
authority to inplement emergency regulations in response to a determination that
spiny lobster fishing practices.permissible under the FMP areveansing or will

‘cause monk seal mortality.

18. U.S. Fish and Wildlife Service: The management program appears to

provide safeguards for protection of the lobster breeding stock; regulations
should state that waters in the Hawailian Islands National Wildlife Refuge are

closed to commercial fishing; several detailed comments nere included.

Beégonse: The draft regulations of the plan pertain.only to fishing
in the FCZ. The plan acknowledges State of Hawali and Fish and Wildlife Service SV
.authorities in their respective areas of Jurisdiction. We have addressed the A

detailed comments by changes in the FMP.

19. U.S. Department of the Interilor (San Francisco):. In the absence

of good growth and reproduction data, an 8.25 cm CL restriction to complement
Statevoontrols'appears reasonable; agrees tangle nets and other gear potentially
'damaging to éndangered species should not be permitted; subsistence fishing by
native populations may represent a significant histofical/cultunal activity;
native fishing rights should be researched further;‘potential relationship to

the Native American Religlous Freedom Act should be addressed.

Response: State waters and FCZ waters will have similar measures in
force under this plan. We have no information on native fishing practices in -

Hawaii, Guam, and American Samoa with respect to FCZ waters. There is no

o
Y
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" pesriction proposed concerning subsistence or religious uses of spiny lobster.

20. U.S. Army Engineer District, Honolulu: Urges that the FMP con-

sider additional research and interim regulations to minimize ghost fishing;

review need for minimum tail width méasure; describe events in the fishery since

1976 more clearly; reporting requirements should include identification of sites

and frequency of trap losses; and mahy téchnical, editorial comments.

Response:  There is insufficient information to demonstrate a problem

with ghost fishing at this time,'buﬁ the Council has proposed research on this

aspect. The FMP indicates the regulations will specify the method for deter-
mining the appropriate tail width standard. The description of the flshery has

been improved. Reporting of trap losses is now required.

21. U.S. Coast Guard (two letters): The plan should prohibit

molesting of berried lobsters; vessels landing their cétch outside Honolulu
should be required to report to NMFS through the 14th Coast Guard Distriet prior
to such landing so catch can be inspected; the FMP should require filling in

logbooks within 24 hours of catching lobsters if at-sea inspections are to be

"'meaningfulj area closures should be defined (as proposed) by reference to

National Ocean Survey Charts.

'Resgonse: The appropriate changes have been made.

22. Environmental Protection Agency, Region IX: The Draft FMP/EIS was

classified in category LO-1, meaning EPA had no objection to the proposed

action, and that the draft impact statement adequatély set forth the environmen-

tal impact of the proposed action and.alternatives reasonably available.
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Response: The Council acknowledges the EPA categorization.

23.  National Marine Fisheries Service: Further 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 more clearly; efficiency considerations and enfor-
cement costs need to be diseuséed further; the need for‘the plan should be
demonstrated; information on the likeiihood of State cooperatién would be
useful; the fishery could be described moré clearly, especially with respect to
markets for 1obs£érs'in Hawéii; CZM consisténey should be diseussed} the
disehséions of MSY and OY need clérification; some citations are erroheous or
need’clarifieation;,1ong-térm yields and economic returns indicated in the FMP
should be reviewed; stripping of eggs from a berried lobster should probably be
prohibited; data needs shou;d be described clearly, while detailed regulations

by NMFS can specify the proper format; questioned whether the tail width )

measuremént would be equally precise for live and for fr&zen lobsters;
Biological Opinion concluded there is insﬁfficient information to demonstréte
that the plan will not . jeopardize the continued existence of endangered or
threatened species,'but agree that the FMP is preferable to no action; broposes
that procedure‘for restricting the fishery in the event of incidental mortality

be included in the plan; and recommended certain minor technical change.

Responses: Further discussion of the size liﬁit has been added. The
definition of the management unit has been clarified. Additional informaﬁion on
'the NWHI fishery has been presented to address the efficiency concern. ‘
Enforcement costs are discussed more clearly. The need for the plan is clearly
deseribed. The State of Hawail has indicated its intent to promulgaﬁe cohple-

mentary regulations. The lobster markets are described more clearly. CZM cob-.
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sistency determinations have been added, and the plan will be sent to each CZM
agency with a formal request for concurrence. The relationship betweenzﬁsf and
oY has been described more clearly. Potential yields and economie returns are
discuésed more clearly. The plan would prbhibit "stripping” berried lobsters;'
Déta submission requirements are identified, with NMFS to specify formats and
procedures in éOOperation with State énd Territorial agencies. Tail width is
not expected to change witbvfréezing. The FMP.aeknowledges the authority of £he
Secretary of Comﬁerce to deal with emergencies in the fishery undér the ESA and

FCMA. However, the Council also has included a procedure in the FMP for

restricting the fishery in the event it is determined that the fishery in the

FCZ is causing or will cause monk seal mortality.

24, Office of the Chief Economist, Department of Commérce: ‘Commended

Council for willingness to-eonsider-and propose new measures as new information
became available; urged Council to consider approach for rapid FMP adjustment to
further improvements in data base; suggested expanded Executive Summary in lieu
of short Regulatory Analysis (RA) and EIS.séctions; proposed consideration of
performance standard rather than gear design standard to protect monk seal;

costs need clarification.

Response:  The plan indicates the Council's willingness to. act rapidly
to amend the plan as new information becoﬁes available, but the FMP process is
very long and‘cumbersoﬁe. Amendments can probably not be implemented in less
than si# months except in near-emeréency situatiohs. The Executive Summary haé'
been expanded, but RA and EIS sectioné ﬁave been retained and improved. Costs

have been clarified.
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A UNITED STATES DEPARTMENT OF COMMERCE
: N . ational Oceanic and Atmospheric Admini i
M % 5 | NATIONAL MARINE FISHERIES SERVICE ‘histration
Y '*.0‘ Washington, i, 20235 :

FEB 18 1981

S w— - am o

F/MM2: CK

Mr:; Wadsworth Y.H. Yee

Chairman

Western Pacific Fishery Managemernt 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
Management 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 implemented the spiny lobster fishery may
contimie to grow and will operate without regulation. We believe that
the potential for adverse impacts to endangered and threatened species is
puch greater from an unregulated fishery than from a regulated fishery.
Therefore, we recommend that the proposed plan be adopted and implemented
in accordance with the reasonable and prudent alternatives set forth in
our biological opinion. This recommendation is contingent upon
inplementation of the.provision contained in the plan for collecting
information 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 item by endangered and 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 Management Council to
continue consulation with NMFS in order to evaluate the information
concerning the nature and extent of monk seal/fishery interaction. If
consultation is not continued, the Western Pacific Fisheries Management
Council must reinitiate consultation if new information becomes

ey A!wxs.,__.‘b:
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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

4s listed as threatened or endangered.

We look forward to continued ;ooperation’in future consultations. . - -

<f§1ncerely ours,

/ .

//Terry L. Leitzell

/’ Assistant Administrator
for FAsheries

Enclosure

O
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Endangered Species Act) '
Section 7 Consultation/Biological Opinion

. AGENCY: Western Pacific Regional Fishery Management Council S

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,Man;gemént’Council (the Council) has
developed a Fishery Management Plan (FMP) and Draft Envirommental Impact
Statgment'(DEIS) for the spiny lobster fishery in Hawaii. By lettep dated
January 28, 1980, and received February 1, 1980, the Copncil requested formal

consultation pursuant to Section 7 of the Endangeredvspecies Act (ESA) of 1973,

‘as amended, for poSsible impacts of the proposed action on endangered species

in the project area. On Aﬁfil 4, 1980, the National Marine Fisheries Service
(NMFS) requested an extension of the consultationbperiod~pending receipt of a
final review draft of the FMP/EIS. On August 11, 1980 the Council requeﬁted
that formal consultation be reinigiated. On October 4, 1980 the Western
Pacific Program Office, Southwest Region, received from 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 impacts of the proposed project

on the threatened green sea turtle (Chelonia mydas) 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 ' (j:)

o
h

biological opinion.ioclude the Fishery Management Plan; Envirommental Impgc;.
Statement and Regulatory Analysis fo': the Spiny Lobster Fisheries of the
Western Pacific Region, marked for deliofReview; 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

The proposed action is the implementation of a spiny 1obster fishery
management plan which was developed in order to create a manpagement system for
spiny lobster fisheries in the Fishery Conservation Zone (FCZ) of the Western
Pacific Region between 3 and 200 nautical miles (nmi) off the Hawaiian Islands,
American Samoa, and Guam. Currently there is no management system for these v</t>
fisheries. - However, State or Territorial fishing and landing regulations may
indirectly affect lobster fishing beyond the territorial sea.

The emphasis of the proposed management regime is directed at conservation
of the spiny lobster stocks of the Northwest Hawaiian Islands (NWHI). These
are the only known sﬁocks of significant commercial potential under the
jurisdiction of the Council. Cur:ently spiny lobster fishing in American Samoa
and Guam comnsists of sport and»subsistence.fishing in inshore and reef waters.
Interest has been expressed in developing the fishery around American Samoa and
" ‘Guam but 1oca11y based 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, Panmulirus penicillatus, is taken to




"+ Approximately 84 percent of the spiny lobster habitat in the NWHI lies
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‘a 1eséér degree. The NWHI are essentially uninhabited and only within the last

four years have the spiny lobster stocks there come under any intemsive fishing

effort. . ' -

A

within the FCZ. Although the State of Hawaii reduires 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 té fishing regulations or landing laws.
The only extant reéulation of the fishery in the NWHI is the prohibition

against commercial fishing within the boundaries of the Hawaiian Islands

" National Wildlife Refuge (HiNWR).

‘This ménagement plan recommends a management regime to control the catch of

spiny lobsters imn the FCZ of the NWHI by establishing a minimum 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 20 miles of Laysan Island.

The Council has determined that the maximum 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 managemént
regime will protect the reproductive potential of the spiny lobster stocks.
Precise eétimates of MSY are preclﬁded by an insufficient data base. Good
esfimates of abundance and stock condition of spiny lobster in the NWHI are not

available. Lobster life history parameters are poorly understood, 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

relevent to these unknowns. This data gathering program will be used to
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“monitor the heq}th of the lobster stocks and assess the impacis of the fishery
_on the loster resbﬁrce.

Based on information that is available, MSY under the proposed management
regime has been estimated to be Qithin the rangerf‘236,060 toISOb,Oﬁd..~ o
lobsters. This estimate does not cpnstitutéAa managemept quqta,.bnt is
intended to provide a basis upon which the impacts4qf the proposed regulations
can be judged.

In order to encourage economic development in Hawaii’s fishing induétry,

the Council also determined that the. range associated with optimum yield (oY)

should be between 419,000 to 908,000 lobsters in the first year of the FMP;

331,000 to 717,000 lobsters in the second year; and 230,000 to 500,000 (the MsY

range) lobsters ih the third year and thé:eafter. This would reduce the virgin
sgocks to MSY densities. '

The Council expects that the OY will be harvested on a sustainéd basis by a
small_number of Hawaii-based multi-fishery veséels, and a number of deep sea
trolling vessels on a sporadic or inpidential basis.

In addition to conservétion of the lobster resources the FMP purports
pfotection of threateﬁed and endangered species in the NWHI. Aréa closures
will provide forage reserves for monk seals and sea turtle hauling, brgeding,
and nesting beaches. Trap,opening sizes are regulated to reduce the potential
for monk seal entrapment, and methods of collecting information to £ill
pertintent data gaps regarding impacts of the fishefy on threatened and

~endangered species'ére identified.

s
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Main Hawalian Islands

The spinyvlobs£erAfishery in tpe méin Hawaiian Islands hés been pri@ariiy
an incidental fishery since World War II. The cbmmercial catch ﬁas fluctuated
between 4,145 and 9,250 pounds since 1966. This.represenfé-a small.peééé;t;ée
of Hawaii's total fishery. As lobster habitat is génerally limited by the 100
fathom (£fm) contour and-fhe 100 fm contour around the main.islﬁnds is generally
within three mmi of shore, moét of the catch is from within the Territorial Sea
and is subject to the State regulations. The bulk of this commexeial ecatch (80
percent) is made near Oahu, where the majority of the human population resides.

Boéh tangle nets and traps are ﬁsed in tﬁe lobster fishery in the main
islands. Trap catches_are apparently incidental to attempts tovcatch various
specles of fish. Most net fishermen drop nets.in depths from one to five fm
along 6ahu‘s windward (noéthern) shore. Trap fishing occurs along the leeward
shore in depths from 5 to 30 fm. No full-time commercial fishermen are known
to concentrate on spiny lobster in local waters.

The main islands fishety also includes a significant recreational and

subsistence catch, but their extent is wmknown.

Northwest Hawaiian Islands

A research cruise of the NOAA ship R/V Townsend Cromwell during 1975

revealed ;he présence of high concentrations of lobsters near Necker Island and
a few other areas in the'ﬁWHI._

Major ﬁtilizétion 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 firms have fished for lobster in the NWHI. Vessels

- have increasingly 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 iﬁternational

.

-market for frozen lobster tails.

The vessels currently attempting to exploit the resource are appréximatelyb
100 feet in length and utilize on-board processing and fréezing. The’ ;;;-;
version of the California two—chambered t:ép,'deployed on a main line and
spaced at intervals of 6 to 30 fm. Each main line céhtains’75 to 150 traps.
Vessels carry betwgeh SOQ to 1,200 traps. Trapé’are set -each day prior to
sundown, fished overnight, and retriéved the next morning. .

The traps are rectangular'box.shabeé, framed wiﬁﬁ steel.feinforcing rods,
‘and covered with wire mesh of varying sizes."Entrances to the traps are
conical, with two entrances to the outside chamber and usually 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, complete » (
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 NWHI is known.

LIST OF THREATENEb ‘AND ENDANGERED SPECIES FOUND IN WATERS OFF THE NWHI

Monachus schauinslandi - Hawaiian monk seal
Megaptera novaeangliae - Humpback whale
Chelonia mydas — Green sea turtle

Dermochelys coriacea - Leatherback sea turtle

Hawaiian Monk Seal (Monachus schauinslandi)
The Hawaiian monk seal population was almost eliminated due.to sealing and

harassment in the nineteenth century. Historical records indicate that monk
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seals were utilized for oil and pelts during that time. Only the cessation of
sealing and the mdnk seal's 1solated habitat in the NWHI allowed the species to -

survive. After recovering somewhat since the turn of the eentﬁry, the monk

seal is again experiencing a decline in total population. Current populatidn

estimates indicate there are probably no more 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 NWHI. They

_have been observed in waters around the main Hawaiian Islands and as far away

as Johnston Atoll (240 nmi SW of French Frigate Shoals). There is no evidence
to indicate that thé_tange 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 decline in the number of monk seals at the.
westermmost islands: XKure, Midway, Pearl and Hermes Reef, Lisianski, and
Laysan. The greatest declines have been observed at Pearl .and Hermes Reef and
Midway where means of recent counts have shown a 90 percent decreaée from
counts made in 1957-1958. At Lisianski and Kure the means of'counts pade from
1976 to i979 show decreases.from counts made in the late 1950's of 65 percent

and 75 percent, respectively. The counts at Laysan have shown the least

" decline, about 50 percent. Generally the reasons for these declines are

unknown. Kenyon (1972) has attributed the decline at Kure énd Midway to human

- disturbance.

While the population as a whole has been deciining the counts at French
Frigate Shoals, Necker, and Nihoa indicate an increase in the number'of monk

seals utilizing these eastermmost Islands. The population at French Frigate
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Shoals has increased by about sixfold and has been stable since 1975. ‘The (r\>
cause of this increase is unknown, Immigration from disturbed areas does not ””Eg
appear to be an important factor, because data from tagged seals indicate there
‘was mno morebmovement of animals into French Frigate Shoals than into 6£ﬁé} )

Island populations. Strict use of permits issued by the HINﬁR has limited

.human activity to Tern Island and near shore waters. These controls_combined
with the long distances between Tern Island and the qther 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 0 in 1957 and 1958 to 46 in 1977.  This
increase is unlikely tovcontinne as there is little suitable beach habitat
available. |

Coral sand beaches are the preferred habitat for pupping, haqling out and
nursing. Protected reef and water areas adjécent to reefs and beaches are /fi>
utilized extensively by adult females with uufsing pups and weaned pups that
are’léarning to feed. Pupping occurs from late Décember to mid-August with the
lmajority %f‘pups born between March and May. Females do not leave their pups
during the fivelto six week nursing periqd, and the pups gain many times their
birth weight dufing this short interval. If nursing is interrupted or if

weaning is premature, the probability of pups sutviving is thought to decrease
significantly because they lose a lafge-percentage of ﬁheir 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 monk seals.
When at the breeding islands, monk seals feed on fish and invertebrateg

associated with the coral structures of the inner reef and outer reef 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

- [P A

Hheﬁeloping a management plan to promote the conservation and recovery of the
monk seai populations. This plan will include a list of research priorities
designed to define the positioh of the monk seals in the NWHI ecosystem, to
identify causes for the decline of the monk seal population, and to recommend
”%anagement-measures.to eliminate factors contributing to the decline including

“hinimizing monk seal/human interactionms.

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
feéding grounds and winter bfeeding/calving areas around the main Hawaiiaﬁ.
Islands. Their numbers peak in late January through February and remain fairly
constant through mid—Mardh. In April they begin migrating out of Hawaiian
waters and by late May or early June thé last whales ﬁsually have departed.

Humpback whales are particularly attracted to broad bank areas and during

“fhe 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 cdnsistently 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 beem sighted

in and around the NWHI, particularly at Freﬁdh Frigate Shoals.
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Becauée 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 mot anticipate any adverse_interactiéns.between

- . [ >

humpback whales and the spiny lobster fishery.

Green Sea Turtle (Chelonia mydas)

Creen 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 érea.Polynesians. Under the strictiy

enforced "kapu” system‘that remained in efféct 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;bthe influx of immigrants, and the discovery of the unexploited and

~ uninhabited NWHI. Numerous commercial expeditions to the NWHI took place
during the 1800's and early 1900's to exploit green sea turtles, seabirds,
guano, pearl shell, monk seals, and sharks. Turtles weré taken principally for
meat, oil, and use as shark bait. When the Japanese chartered fishing vessel
égg_ﬁisited these islands for five months in 1882, at least 410 turtles were

" taken off the beaches and fromvthe a&jacent waters. Shipwrecks were another
factor in the exploitation of Hawaiian Chelonia. The survivors of vessels ﬁhat
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 Frigafe Shoals in March of 1859 killed.and ate .

in excess of 100 turtles before being rescued.
Even though most the NWHI werevdeclared a preserve for native birds in 1909

and later redesignated a National Wildlife Refuge in 1940, this refuge status

sl
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had not served es.a signficant deﬁerreﬂt to the exploitaiioh of turtles ﬁntil
recent years. In 1946 a commercial fishing base was established at Frendh”
Frigate Shoals.. Both turtles and fish were captured in tﬁe area and R
transported to 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 teminated operations in 1948. During the summer
of 1959, turtles wefe again taken at French Frigate Shoals by a commercial
fishing company based in Honolulu.

Green sea turtlee were known to nesf in the meiﬁ Hawaiian Islands as
receﬁtly as 45 to 50 years ago, bet there.have been no recent documented
reports ef nesting at these islands.A There.remains, however, considerable
nesting in the NWHI, primarily'On the islets.within French Frigate Shoalsf,
East, Wha1e~Ska£e, Trig, Tern; Gin, and Little Gin Islands. The approkimate
numbef of females mesting aenually at French Frigate Shoals has ranged'from 94
in 1967 to 248 in 1979, with a anmual meanenember of 180 for this period.
Neeting occurs froe the middle of ﬁay to early August with the peak season
during late June. The majoxrity of breeding females nest on East'(55 percent)
and Whale-~Skate (35 percent) Islehds. Preliminary results frdm 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 intervai.

Incubation 1asts 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 grazing areas thus far identified are (j‘>
found in the main Hawaiian Islands, juvenile Chelonia have been observed _ 3
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 mest 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 has never been
highly valued due to its soft shell and reported unpalatability of its flesh,
it has been heavily exploited for its eggs and oil. .

On several occasions leatherbacks accidentally have been caught or ' (:j)
entangled in.fishing gear (lines and nets) around the ﬁawaiian Islands. During '
August of 1979, at least ten leatherbacks were sighted in pelagic waters
vinorthWest of Midway between 41°-43°N and 175°~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 leatherbacks. 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 within the project area for any of '
the threatened or endangered species for which NMFS is responsible. However,

critical habitat has been proposed for the monk seel. Although Seetion 7 does

N
N
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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 comsolidating 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

eritical habitat is designated. On February 29, 1980, NMFS published the DEIS

'for'the'proposed designation of monk seal critical habitat and requested public

comment. The preferred alternative described in the DEIS inciudes-deéignating
all beach areas, lagoon waters, and ocean waters out to a specified distance or
depth of fshore 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 segward limit of critical
habitat. Option 1 includes all waters out to the 10 fm contour, Option 2
includes ail waters out to the 20 fm cbntOur, and Option 3 includes all waters
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.
Theée studies will provide information for the évaluation of the relative
amount of protection providéd by each ;ption.

_ 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

continned existence of that species depends. Pursuant to Section 4(f) of the
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ESA, the NMFS will promulgate specific regulation to restrict activities which (i\>
adversely impact monk seals. The promulgation of regulations is not contingent:.-%

upon the existence of formally designated critical habitat.

The definition of critical habitat includes, “"those physical and‘bidloéical
features essential -to the conservation of the species" (emphasis'addedj.'
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 information available to
 fully assess the extent of these modifications. |

The proposed FMP reduces these impacts in the FCZ through area closures,
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 g
those waters may be more severe as a result of being closer to hreeding, ' [/f>
hauling, and nesting beaches. We urge the Council to nork with the State of
Hawaii toward the development of state regulations for lobster fishing in the
tefritorial sea of the NWHI. ©State regulations should complement the ptoposed
regulations in the lobster FMP for fishing.in the FCZ around the NWHI. This
would result in the establishment of a comprehensive management regime for the
conservation of the NWHI populationslof spiny lobster. The impacts of the
proposed activities are discussed in_moreidetail 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.

B \\Q/I
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POTENTIAL IMPACTS.

Pqtential impacts of the épihy lobstef fisheri oﬁveﬁdangered marine:épécies_
can be placed into three éatégbfies: disturbance, incidental mor;ali;y,;gng
reduction qf a known food resource. The Council believes that the management
ﬁeasures proposed in the FMP would breclude any of these impacts. ' We are
concerned that the Available information is too sparse to allow adequate
gyaluation of the poteﬁtial impacts of the lobstef fishery with oxr without

implementation of the FMP, However, the FMP's'promise of access to pertinent

information weighs in favor of its implemen;ation;

Monk seals and sea turtles may be disturbed by the presence of fishing
vessels in the vicinity of preferred beaches and by crewman ashore eithef for
recreation or as the result of grounding. There is too little information

available to allow an assessment of the impacts of such disturbance, but human

. interaction has been implicated in the reduction of monk seal populations at

Kure and Midway (Xenyon, 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 prefefred habitat as the result of human

;nteraction; and introduction of rats, which could decimate sea turtle:nests.
Area closurés and landing restrictions proposed in the FMP reduce the threat of
adverse imﬁacts from disturbance and gfoundings, but more information is needed
to assess the acéeptability of the po;entiai for these kinds of impacts even at
the re&uced levels of riskboffered by the FMP. | |
Incidental mortality coﬁld have severe 1mpact§ 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 (

nettipg (Andre and Ittmer, 1980; Balazs, 1979; Kenyon, 1980). ~Although the
fate of those animels is unknown, these observations identify incidental
vmortality as‘a potential problem. o 7

Loggerheadzsea turtles and to a lesser degree green sea turtles have been
identified as the cause of damage to gear and loes of.cotch in the spiny
lobster fishery of southern Florida (Higman and Davis, 1977). lf‘we may'
generalize from southern Florida to the NWHI, a similar sea turtle/fishery
conflict could arise in the NWHI.

We believe any incidental mortality of monk seals is unacceptable and we do
not know what 1eve1 of incidental mortality, if any, the green sea turtle |
populationvcould survive. . The FMP offers safeguards to help reduce the

potential of incidental mortality. These include: area closures, vhich have

~ the effect of restricting fishing to areas removed from high monk seal and sea .- >

e
S

turtle densities; geer 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 incidentél take. Based on available
information, we canmot 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 monk seal entrapment. The proposed regulations
restrict the greatest'diagonal or diameter of the imner-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 monk 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. Assuning these circumferences are circular the range of
diameters would be from 5.1 to 7.6 inches. Measurenents taken at the zygomatic
width (widest point) of prepared skulls ranged from 4.7 inches to 6.9 indhes

(DeLong, personal communication). These measurements indicate that the maximum

size restrictions of trap openings are not sufficient to eliminate the

potential for entrapment, particularly in view of the fact weaned pups- 1earning

to feed and juveniles dispersing from the islands are the animels most likely
to investigate lobster traps.

.The predator-prey relationship between monk seals and lobsters is poorly
understood. The lobster fishery has the potential of reducing the lobster
populatiens to levels at which 1obstere}are no longer available to monk seals.
Although the spiny lobster has been identified as a prey species for monk seals
(Delong, 1978), its telative importance in the monk seal diet ie'unknown.— What
is known of monk seal food.habits has been acquired through analysis of
regurgitatiéns, fecel samples, and stomach contents acquired opportunistically
ftom dead animals. Information from such analyses indicates monk seals are
opportunistic feeders supported by a diverse prey base. Therefore, we Believe
that if lobster were to becone unavailable to monk seals, monk seals probably-
could adapt by shifting to other prey epecies. 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 onbthe
monk seal popnlation.

The FMP proposes to.protect tne monk seal ftom the reduction in

availability of lobster by maintaining lobster populations at MSY levels.

'Regulations proposed to conserve the lobster populations include the size limit

(pinimum 7.7 cm CL), the release of berried lobsters, and restriction of
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fishing inside the 10 fm contour. This areé'restriction will provide a lobster ﬂﬁ?
breeding sanctuary, from which significant amounts of recruitment are expected,
and as a monk seal forage reserve. ' o - = .

Ve are.concetned that the Council's estimates of MSY-and 0¥‘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 lobeter fishery
‘has been active in certain areas of NWHI since 1976. Yeatly harvest from
Necker, Gardner Pinnacles; end Maro Reef have yielded 2,000 pounds of ﬁhole
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 approx1mate1y
100,000 lobsters.. These data suggest that fishable. stocks at these locations
may .no ionger be at unexploited levels. 1f OY is overestimated the fishery
could tesult in a depletion.of the lobster resource. Therefore the.FMP.does (iﬁ)
not insure the availability of lobster to monk seals. | . b -
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 1obster 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 abieAto‘
1nsure‘that the proposed activity will not jeopardize the continued existence
of the monk seal and green sea turtle populations of the NWHI. Thebpredatof-

prey relationship of monk seals and spiny lobster is poorly understood and '('}
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‘.there is essentially no information.available on the importance of the spiny

1obster in the monk seal diet. Of greater concern though, ié the lack of
information necessary to assess the potential for in;idental injury, mortality,
and disturbance of monk seals and sea turtles as the resuit—of interaci;;;.éith
the fishery.

We are faced with a wnique situatioﬁ in which we believe implementation of
the proposed activity is preferéble to the no action alternative, even though
ﬁe are unable to reach a conclusion regarding the likelihood of jeopardy as the
result of implementing the proposed FMP. The no actibn altérnative would allow
the existing fishery to grow at an unrestriéted rate and continue to operate in
an dnregulated fashion. The FMP offers safeguards that reduce the potential of
adverse impacts that may result from the no ac;ion alternative. These
safeguards include regulations designed to protect fhe reproductive capacity of
the lobster stocks; gear restrictions to reduce the potential for monk seal'
entrapment; and area élosures, which act as reserves from which recruitment to
the lobster population can occur. The area closures will also act as buffer
zones between the fishefy and monk seais and sea turtles, assuming'the State of
Hawaii promulgates complementary regulationé.

The FMP recommends an information gathering program to collect data for the
purpose of defining the life history parameters of the lobster, moﬁitoring the
status of lobster stocks, and assessing the effectiveness of the FMP in
conserving the lobster stocks. These types of data are necessary for more

accurate estimates of MSY and may provide indication of the availability of

lobster to momk seals. Without the FMP these data would be difficult to

- collect.
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We believe‘these safegeards and the information gathering program of fer N
some protection to monk seals and sea turtles from the impacts of ;he'fishéry.
Therefore, we recommend that the FMP be 1mplemented provided the 00unp}l_a§oéts
the reasonable and prudent alternatives discussed below. Thisirecommendation
in no way alleviates the Council of its obligation under Section 7(a)(2) of the
ESA to insure that the activities conducted uqder the spiny 1obster FMP are net
likely to jeoperdize'the continued existence of the ;hreateﬁed -and endangered
species which occur in the NWHI and should not be construed as a."no jeopardy”

opinion.’

REASONABLE AND,PRUDENT ALfERNATIVESV

The Council has the responsibility of assuring that the information
necessary for a proper assessment of the FMP is collected. This inferma;ion is e
required in order thet we may complete a biological opinion cOncefning the - \jf>
likelihood of jeopafdi from the proposed action. Methods of collecting this
information are offered beiod, .

Studies of monk seal food habits have been conducted'ﬁy NMFS and will
continue to be conducted as part of the monk seal recovery plan. wé anticipate
these will be long tem studies because ﬁe must rely on observational data and
analy51s of scats, spew1ngs, and stomach contents of dead anlmals. The Council
should contimue periodic consultation with the NMFS endangered species staff as
these studies could produce blological reasons for adjusting 0Y.

Collection of informatlon on incidental mortality and dlsturbance is of

high priority and should be addressed in the FMP. The provision of making this -

information available is a key factor in our recommending inplementation of the
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FMP, We offer three methods for collection of monk seal and sea fuftle/fishery

interaction déta. This list is hot exhaustive and_ﬁe realizeé that the Council

-

may prefer some other method of collecting this informatiom.

1. Modification of the proposed obsexver program: Thé‘FMP‘récommen&s that
observers be place& on lobéter vessels at the discretion of the Regional
Director, NMFs; Southwést Region, for the purpose of collecting lobster data.
Theée observers could be instructed to collect data on disturbance, incidental
injury,'apd 1ncidentél mortality of monk seals and sea turtles résulting from
iﬁteraction with the loster fishery. Observers could also collect
opportunistic information on monk seal and sea turtle food habits,
distribution, movements, etc., and theybcould contribute to the data base used
for assessing the statﬁs of the monk seal and_seavtﬁrtie 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 operatofs. The information items céllected would be identicai
to those collected by the discretionary program jusf described. However, the
Council should recognize that infommation collected by a volnntary program may
be biased by an inability to design a random sampling scheme. Furthermore,
there is aiso the possibility of underestimating levels of interaction because
those vessels that voluntarily carry observers are generally ;he 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 utiliéed to gathe: all the information that would be provided by a
discretionary.observer program without conpérn for introduction of bias. This
me thod would.be more expensive than the other‘methods because it would require

chartering commercial lobster vessels for the purpose of observing monk seal
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and sea turtle/fishery interactions. | - {%;>
As discussed in the potential impacts: section incidental mortality of monk “

seals is expected';o have severe impacts on the health of the monk sea}_‘

population. Therefore, our final reasonable and prudent alternative is that

the Council include in the proposed reguiations, provisions for restricting

lobster fishing at any or all of the NWHI for the purpose of investigating and

jdentifying the cause(s) of any incidental mortality. These restrictions

should apply wuntil such time as.the cause(s) of the mortality has been

identified and eliminated.
Consultetion must be reinitiated should mnew of'additienal informatioh

reveal impacts of the proposed activitles that msy affect listed species or

their hsbitats, the proposed activities are modified, byho;her than the

adoption of the above reasonable and prudent alternatives or a'nes species

within the geographical boundaries of the proposed action is. llsted. ' <;;>

Nothing in this biological epinionishoﬁld be construed as authorizing any ‘

"take” of endangered or threatened species pursuant to Section 10 (a) of the

ESA nor immunizing any actions from the prohibition of Section 9 (a) of ESA.
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U.S. BEPARTMENT OF COMMEREE

Rational Oceanic and Atmospheric Administration

NATIONAL MARINE FISHERIES SERVICE

Southwest Fisheries Center

Honolulu Laboratory

P. 0. Box 3830 :

Honolulu, Hawaii .96812 .

- a

'August.ls, 1980 F/SWC2:RSS

To: W. Ye Chairma 'PFMC o | :
From: - :C;;?gj }/é? Dlrector, Honolulu Laboratory

Subject: Spiny Lobster FMP——Consideration for a change in
minimum carxapace size

The Council is scheduled to review and possibly approve
the Spiny Lobster FMP at its next meeting scheduled to be held
in Pago Pago, American Samoa, on 16-~17 Septembex 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 based or a number of considerations. These included:

1. Concern that a minimum carapace size of less than 8.25

<: v cm would substantially reduce the reproductive capacity of the
- o lobster population. This conclusion was based on a study of a
limited amount of data showing the relationship of fecundity

. with carapace size. )

e

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 valid
age- growth relationship.

3. Information of the size at first maturity for female
lobsters was lacking.

Recently scientists of the Honolulu Laboratory have re-
examined the 8.25 minimum carapace size limit issue. Much of
the impetus for this re-examination came from extensive discus-
sions held with Dr. Bruce Phillips of CSIRO, Australia. Dr.
Phillips, who s an authority on the Australian spiny lobster,
recently spent 3 weeks im Hawall to 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 mininum
carapace size limit. I believe the data support the establish-
ment of a minimum size limit less than the recommended 8.25 cm-

) A Briefly my comments and views that led to this recommendatlon
&M/" - are as follows:



#

1. A concern that a substantial reduction in reproductive
potential would occur if the minimum carapace size were t£o be
set less than 8.25 cm. is based on a discussion provided in .
section 7.1.5 of the 8th draft FMP (Maxch 1980). I believe the
jnterxpretation of the data in this section is in error. The
data provided in Figure 7.1 are used to construct other figures
ijn 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 “hormal” population should have sub~—
stantially more smaller (younger) animals than larger (older)
animals. If one makes an .adjustment for this bias it may 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. The. available data, howvever, suggest
that a notable amount of spawning does take place even at the
8.0 ecm size class. Appendix A provides an analysis of the
available data comparing the spawning potentizal of females as
a function of carapace.size. ’

3. While results from one fishery cannot be applied to
another without some justification, it is heartening to note
that the Westerxrn 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 remaxrkable for‘this_fishcry is
that the minimum size is lower than the size at first maturity
(egg bearing). This means 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 that ‘the minimum size
could be set below 8.25 cm if it could be demonstrated that
spawning took place below the 8.25 cm level. Dr. Phillips
stressed the point that whatever minimum-size 1is selected in
the final decision, effort should be made to maintain this
minimum size limit over a sufficient time period, e.g., 4-5
years. This is to assure a means of measuring the impact of
the minimum size on the population. During this period data
should be collected fryom the fishery to monitox 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 concermns which led to taking a conservative
approach in the current FMP may not exist. I believe the

O
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Planning Team and the SSC were concerned with the long time
interval between spawning and age at first maturity.‘ e oo
feared that the animals would be subjected to intensive fish-
ing effort over a number of years before the animal reached

the size at first maturity. .

In summary, I would like to recommend that the Councilh
ask the Spiny Lobster Planning Team and the SSC to review the
minimum carapace size issue again before the Council's American
Ssamoa meeting. Dr. Polovina and other members of my staff will
* -~ available to work with the Planning Team and the SSC.

Attachments
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AN ESTIMATE OF THE RELATIONSHIP BETWEEN FEMALE SIZE AND Q
THEIR CONTRIBUTION TO TOTAL POPULATION EGG PRODUCTION .

: By J. Polovina
Southwest Fisheries Center 4
." - Honolulu Laboratory T e
L  National Marine Fishexries Service
’ T ‘P, 0. Box 3830 '
. Honolulu, Hawaii 96812

~ This report'presentsuthe'ﬁost recent data available concern—
ing the reproductive potential of the spiny lobster in the Noxth-

"western Hawaiian Islands. This updates the data in the spiny B

lobstex FMP.

To determine.the contxibution to'egg production as a function
of carapace length we need the following three relatiomnships:

i) The ratio of the number of bBerried femalesto total females
in the population as a function of carapace length and season.

ii The number of eggs produced by an "avérage“ female as a
function of carapace length.

iti The proportion of females in the population as a functiopr-
of carapace length.. : i

An estimate of the first xrelationship, the number of berried
females to total females by carapace 'size, is detexmined from
sampling data presented in Table 1. The relationship between the
number of eggs produced and female carapace length is obtained
from work done at NMFS (Victor Honda) and is presented in Table 2
and Figure 1. .The proportion of females in the population by cara-
pace size is estimated by back calculating from the upper tail of
the sampling distribution based on an annual natural mortality of
-4 and a growth curve recently obtained by Craig MacDonald (Fig. 2)

For a given month, the number of eggs produced hy all the
females in a given carapacevlength‘inte%%al is obtained from the
product of the female population size (N) times the pxroportion of
the population in the size interval i (P;) times the proportion of
berried females in- the size interval i (B;) times the number of
eggs produced by an average female in the size dinterval i.(ei).
1f the number of eggs produced by the population of females in
carapace size interval ‘i is denoted .E; then this can be expressed a

' E. =N PiBie

i i
I1f we then sum the Ei values over carapace size classes less than-
or equal the minimum carapace size then we obtain an estimate of ,

the total number of eggs produced by all females of carapace le /~)

- less than or equal the minimum carapace length. SR



Since the total female populatlon size is not known, the
absoluate number  of eggs canmnot be estimated, However for a
givern carapace length the proportion of the eggs proauced by
females with carapace length not exceeding the given carapace
length relative .to the total number of eggs produced by all

.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 both for selected banks separately as
well as’ for the banks pooled (Figs. 3, 4&).

An 1nterpretat10n of Flgure 4 in terms of the effect on

tpopulatlon egg productlon of a reduction from 2 minimum.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 would be to estimate

that the 7.8 cm restriction results in an egg productlon ‘which
is 72Z of the eggs produced with an 8.25 cm carapace length '
minimom. : :

) However, in the dynamic .situation of actually reducing the
minimum carapace length two additional factoxrs may become
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. However, this trend is opp05ed by "an ‘dncreased growth
rate again due to the reduced density which if size of reproduc-
tion is age specific will increase the carapace length at first
reproduction and reduce the number of females below 7.8 cm Whlch
have reproductive potential.

"While based on the estimates in this report .it appears that
a reduction of the mirimum carapace length from 8,25 cm.-to 7.8
cm will not destroy the reproductive potential of the stock,
however, the condition of the stock must be constantly monitored
to observe the impact of the. dynam1c factors.
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Percent of berrled females to total females (sample

Table 1.
size) By carapace 1ength ~
s ‘ Carapace length (cm) -
Z6.5 | 6.5-7] 7-7.5 |7.5-8 8-8.5 .18.5-9.19-9.5[>9.5
Necker 36.47| 31.5% |22.87 [32.9% |51.3% |33.32|
11-12/76 .} (55) | (203) | (254) [(152) | (39) | (6)
Necker |18.2% | 21.6%| 21.9% [21.82 |26.5% |23.8% |12.5%| 6.7
o 8-9/77 |(11) (97)| (465) | (705) (460) | (185) | (40) (15
. o " A - T - 2 B
H?C-'U'GJ_ ' . s . .._-.‘.g
BEL _ v _ :
oo |. Maro 33.3z| 6.5z |27.1z |25.4% |30.1% | 28.1%| 32.7
3 - 8/77 (9) |" (31) | (85) |(142) |(163) | (89) | (101
Midway |14.3%7 | 27.32| 20.0%°|23.5% |26.9% |20.0% |16.72| 15.3
71717 (14) (11) | (20) | (34) | (26) | (75):| (60) | (332
Total |16.0% |27.3%| 23.9% |22.5%. |27.67 |27.72 | 21.6% | 18.9
| (25) | @172)| (7192) K1078) |(780) |(462) | (195) (z%%
| _/

-~
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Figure l.--Relationship between the number of eggs carried and
carapace length in the spiny lobster, Panulirus marginatus.
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TABLE 2 -

~ AND MARO REEF

CARAPACE LENGTH AND THE ESTIMATED NUMBER OF EGCS CARRIED BY
SPINY LOBSTER, PANULIRUS MARGINATUS, CAUGHT AT NECKER ISLAND

- — =

Carapace Length

Estimated

Carapace Length

Estimated

(mm) No. of Eggs (inm) No. of Epgs
56.7 129,266 85.6 133,350
58.6 96,602 86.3 339,289
58.8 94,053 86.6 235,003
60.9 60,101 86.7 330,095
61.8 136,534 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
67.9 143,005 88.3 299,581
68.9 105,767 88.8. 246,068
71.5 © 161,370 83.0 257,692
71.6 . 166,050 89.9 303,233
. 73.4 202,428 91.4 161,562
77.8 237,730 93.4 389,552
78.0 194,075 96.8 315,518
81.2 207,247 99.4 282,183
82.4 240,533 104.6 454,362
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Figure 3.--The contribution to the total egg production of females with
carapace length not exceeding 8.25 cm of females by carapace length.
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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 commercial 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™° 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 1is
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 sustainable yield
spiny lobsters 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
1obster 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 P. 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 were collected by National Marine
Fisheries Service (NMFS) observers aboard commercial vessels or were

()

J/‘\‘ :
o



TABLE l;_ TOTAL MONTHLY CATCH (IN NUMBERS) AND EFFORT (IN TRAP-NIGHTS)
IN THE .COMMERCIAL FISHERY FOR LEGAL LOBSTERS AT NECKER ISLAND,

OCTOBER 1976-APRIL 1979

Region 1 Region TI Total
Date Catch Effort Catch Effort “Catch ) Effort
1976 ,
Oct. 107 73 - - 107 73
Nov. 616 156 —_ - 616 156
Dec. 984 276 - - 984 276
1977
Jan. 10,030 1,656 1,599 1,081 11,629 2,737
Feb. — - - - - -—
Mar. —— — — alad —— -
Apr. .- —— — - - -
May 15,588 3,480 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
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
Nov. 1,885 600 - - 1,885 600
Dec. 2,485 824 —_— - 2,485 824
1978
Jan. 1,314 254 203 92 1,517 372
Feb. 978 300 - —_ 978 300
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
July 2,167 603 - - 2,167 603
Aug. 2,014 585 - - 2,014 585
Sept. 202 246 - - 202 246
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 13,139
1979
Mar. 1,563 658 — - 1,563 658
Apr. 1,925 958 —_— - 1,925 958

17wo stations with no positioms.

»
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reported in catch reports submittgd by the vessels' owners. The unit of
effort is measured as one baited trap fished on the lobster ground for

1 night, henceforth referred to as a trap-night. The research data
consist of total number and effort, as well as length and sex observa-
tions, for 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 indicates that the fishermen have primarily
trapped in the northwest region of this bank, indicated as Region I in:
Figure 1. There were 90,368 legal lobsters trapped in Region I from
January 1977 through April 1979; only 17,470 legal lobsters were trapped
on the rest 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 more recent values for CPUE approach
those for Region I (Figure 3). However, because of the lack of a longer
series of catch and effort data for Region II, this report will focus
only on Region L. By isolating Region I for study, 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 NMFS indicate minimal migration. However, in the case of
larval recruitment this may not be the case and for the long term, the
assumption of a closed population in Region 1 may not be valid.

24°N

REGION |
~NECKER 1.
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- 23°N
165w 164°w

Figure 1. Necker bank
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TABLE 2. THE ANNUAL CATCH (IN NUMBERS OF LOBSTERS), EFFORT EXPENDED (IN
TRAP-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 1
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 35,491 12,951 2.74
4%
a0
35
3o
g 25
S 20

1.5
1.0}

JAN  MAY JUNE  JULY  auG SEPT OCT JAN  MAR APR OC¥F  NOV DEC

1977 : 1978

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-to-month variation as well as
a declining trend is apparent. '

One reason for some of the month-to-month variation in éPUE is that
the monthly CPUE is computed by pooling the catch and effort for all the
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Figufe'3. .Catch per unit effort (in legal lobsters peritrap-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 with -
caution because it is based on only an effort of 1,616 trap-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. Ve 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. .
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TABLE 3. THE AMOUNT OF EFFORT EXPENDED (IN TRAP-NIGHTS) AND PERCENTAGE

- population. In its most general form, this model assumes that the rate

~during 1978.

OF LEGAL LOBSTERS CAUGHT AT NECKER ISLAND BY THE RV TOWNSEND N
CROMWELL N
Effort Percent Legals
Date (Trap-Night) » .. in Catch._
'Region I
Oct.-Nov. 1976 145 54.2
May 1977 - 32 " 40.0
oct. 1977 - | 116 | 4200
Mar. 1978 57 35.0
Oct.-Nov. 1978 | 104 37.1
May 1979 | 48 22.8
~ Region II
Sept.-Oct. 1977 234 62.6
Mar. 1978 : 61 81.0
Oct. 1978 p 52 67.0

We used the monthly commercial catch and effort data from November
1976 through April 1979 to estimate population size and catchability.
Allen's model assumes natural mortality and recruitment operate in the
of natural mortality is constant while recruitment may vary over time.
This most general form requires that the user supplies estimates of the
natural mortality rate and the recruitment rates. 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
that the ratio of the rate of natural mortality to the recruitment rate
(e’M/l—Wi) in Appendix 1 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 narural mortality rate
to recruitment rate until 6 years later. '

oF

The plots of actual monthily catch and predicted monthly catch

‘estimated by Allen's method are presented in Figure 4. The fit of the

model to 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 monthly estimated population size 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
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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 sitvations 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. o

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 May 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 : Allen
N 127,000 125,000
May - . -5 -5
q _ 3.58 x 10 3.94 x 10
"N is an estimate of the number of legal lobsters in Region I

. a _
beginning May 1977.

q is the catchability coefficient.

Lobster yield-per-recruit analysis

We can explore 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 number 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 = a (length)P. We then write the yield per recruit into the
fishery Y/R as: :

- (B e 2]

5 |

ﬁhere F is'the.fishing mortality, K is the growth coefficient for the

von Bertalanffy curve, W is the asymptotic lobster weight, Z = F + M,

M is the natural mortality, tp = tpin — to» where tpy. is the minimum
age of entry into the fishery and to is the age of zero length in the
von 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

e
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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 of f we can estimate F as F = qf : . </f>
‘where q = 4 % 103 from Allen's method. We selected the following

values for the minimum legal carapace length: 6.75, 7.25, 7.75, and

8.25 cm. . The value of ty corresponding to these iengths can be esti-

mated -from the von Bertalanffy curve. Ve determined Weo to be 3,580 g

and the coefficient b in the. welght-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 NMFS estimates K = 0.26/yr and leo = 12.5 cm.
Observations by McDonald of an 18-cm carapace curve suggests Lo could be
as high as 18. Ve, thus, performed the yieldfper—reéruit analysis for

the following sets of K and Iw values: (K = 0.05, 1o = 18), (K = 0.1,

Lo = 15), (K = 0.2, Iw = 12). We used the relationship:

F+M_ (wo-1)
K : ; = lnin

where lpji, is the minimum carapace length, I is the mean carapace length
- of the population above lpyin, and F and M are 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 Lo = 12 cm. For the yield-per-recruit ?nalysis,' N
we used values for M/K as 2, 3, and 4. o <

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 majority of situations,
a minimum carapace length of 6.75 cm achieved the maximum yield per
recruit. Only when M and M/K are low and Lo is large 1is 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 (IN GRAMS) IS OBTAINED ' v

Fishing Effort
2,500 5,000 7,500 10,000 12,500 15,000

18 7.75 8.25 8.25 8.25 8.25 8.25

M K = 0.05, Lo = 18

$=2 K=0.1, Lo=15 6.75 6.75. 6.75 7.25  7.25  7.75

k=02 le=12 6.75 6.75 6.75 6.75 6.5  6.75

M K =0.05, Lw=18  6.75 6.75 7.25 7.25 7.7 7.75
x=3 K=01, Lo=15 6.75 6.75 6.75 6.75  6.75  6.75.

K =02 Le=12  6.75 6.75 6.75 6.75 6.7 6.75

M K = 0.05, Lo = 18  6.75 6.75 6.75 6.75  6.75  6.75

2=4 K=0.1, Lo=15 6.75 6.75 6.75 6.75  6.75  6.75

K =02 Lle=12 675 6.75 6.75 6.75 6.75  6.75
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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 = 0.05, 1o = 18, M = 0.1, and F = 15,000), result in a 15% decrease
in yield per recruit from the minimum carapace length of 8.25 cm, and at
best (K = 0.2, Lo =12, M=0.8, F=1 ,500), achieve ‘a 167% 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 to suggest that the 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 the existing minimum carapace length
should serve as impetus for further study and testing.

I;’%x\;w?/ -

TABLE 6. YIELD PER RECRUIT (IN GRAMS) AS A FUNCTION OF FISHING EFFORT
(IN TRAP-NIGHTS) AND MINIMUM LEGAL CARAPACE LENGTH (IN CENTI-
METERS) FOR SELECTED GROWTH AND MORTALITY PARAMETERS

Fishing Effort

Liin 2,500 5,000 7,500 10,000 - 12,500 15,000

% =4, K=0.2, Lo = 12

6.75 . 124 216 - 287 343 © 388 . 425
7.25 90 157 210 252 286 314
7.75 64 112 150 180 205 226 %
8.25 44 78 105 126 144 159 2

% =3, K=0.1, Lo = 15

6.75 210 305 355 . 384 . 402 415

7.25 194 285 334 7 364 383 397
7.75. 177 262 310 340 360 373
8.25 160 . 239 284 313 332 346
% =2, K=0.05, Lo = 18
6.75 318 339 335 327 321 315
7.25 321 351 351 347 - 342 338
7.75 321 358 363 361 349 356
8.25 319 - 362 371 372 371 370
"-CONCLUSION

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




Allen's population estimation procedure .

_ A method developed by Allen (1966) was used to estimate population
‘size at time t (N¢), catchability :(q) -given effort at time t (X¢), and
catch (C¢). M is the natural mortality and Wi 1s the proportion of the
new recruits in the exploited stock for the ith season. The essen-
tial relationships of this model are given below:

Year 1 Initial population =N,

Survival to beginning

of next season = (N1 - Cl)e"M
. Cl
Expected catch = (Nl - 7f)qxl
' S () - cp)e™
Year.2 Initial population = N = —
2 1- W2
Survival to beginning f(Nl - Cl)e'M. _ (K\\
of next season = |————— - ¢, |e™ )
n L 1-W, 2] N

- - -M

Ty - cpe c,]

Expected catch = | ———— - X
T v | 1-W, A

Continuing in this way we can show that at the beginning of year t the
population equals :

: ] i
-(t-1)M C. (1-W.) c; T a-wy) Coq 1 (-0
N, =2 N, - C, - 2——F j=2 _y=2
t t 1 l e—M AR e_(i_l)M PR —(t—z)}{
1 (1-W.,) e
. i
i=2
where . and
e-(t—l)M ' _ ' : -1 Ci
A= ORI
il (l—wi) i i
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 multiplying 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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March 19, 1981

MEMORANDUM

TO: Mr. Svein Fougner, Executive Director, WPRFMC
FROM: Craig D. MacDonaid, Member, Spiny Lobster Planning Team

SUBJECT: Update of research results at Kure Atoll ”4%3ﬁ7%;277 coeBe

This memo is to update information on growth (refer to my memo
Sept. 8, 1980) and. introduce 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
resolvad analyses remain to be undertaken. :

®

Anpual Growth ' ' » e

The updated estimates of growth are based on the recapture of 128
tagged lobsters between June 1979 and January 1981. The interval between
release and recapture of each of these lobsters was 1 yr. + 1 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 1®) 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 will be the primary focus
of the industry as fishing-down occurs. Note also that the estimates of
asymptetic 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. 1In Figure 2, the horizontal
line indicates the 7.7 cm CL recommended minimur size for both sexes and the
arrow indicates the size at sexual maturity of females in relation to the ages ( A
inferred. ' N

AN EQUAL OPPORTUNITY EMPLOYER
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Demographic Factors

Estimated values for several important demographic factors that _ _
pertain to management of the spiny lobster fishery are listed in Table 1.
A1l 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. The 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 607 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
1580 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 507 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.



Table 1. — Preliminary estimates of von Bertalanffy growth parameters

()

and demographic factors of the spiny lobster, Panulirus

marginatus at Kure Atoll.

Estimate

Growth constant (k)
Asymptotic length (Lo) in cm.
Instantaneous mortality coefficient (M)

kK (Lo = %)
M= T -2

Annual mortality rate (%)
(1-e7H) .
Average individual lifespan (yrs)
* (1/M + age at ')
Age at entry to fishery (yrs)
Age at proposed minimum size (yrs)
Age at sexual maturity (yrs)

Males Females
0.241 0.398
13.8 . ‘ 12.1
0.1530 0.3089
4.2 26.6
7.7 4.2
2.3 1.7
2.9 2.3
- 1.8

*' = 4.6 cm

N
N
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> _ The EAST-WEEST CENTER
\/ ./

EAST-WEST ENV!RONMENT AND POLICY msmu‘rr: 1777 EAST-WEST ROAD ( v
HONOLULU, HAWAN 95843 -

"CABLE: EASWESCEN
TELEX 7430331

February 11; 1980 -

- . . “ - A

Mr. Doyle Gates, Chairman

Scientific and Statistical Committee
Western Pacific Fishery.. Manageﬁent Counc1l
1164 Bishop Street

Suite 1608

Honolulu, HI 96813

Dear Doyle:

The purpose of this letter is to report my understanding of
the basis and meaning of MSY figures in the spiny lobster draft
FMP. I want to thank Paul Struhsaker and Jed Inouye for discussing
their experiences with me, and I particularly want to acknowledge
the full cooperation I rece1Ved from Jeff Polov1na and the
Nat10na1 Marine Fisheries SerV1ce. :

I talked with Jeff and Paul in order to clarify the ba51s of ™
the USY estimates for the Northwest Hawaiian Islands. The starting - _ (/
point is a report by Polovina and Tagami (Appendix IV of the FMP) o
on the 407 of Necker Island bank vhich has the best lobster fishing. ’
The report is based on catch records from 1976~1979, a period during
which fishing reduced the legal-sized population from a neaxly
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 lobsters were removed from the
population. The line of reasoning was that the MSY for legal-sized
lobsters (8.25 cm carapace length and above) should be the same as
recrultment 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 are
compatible with the data. The figure of 10,000 in the Necker report
comes from the consexvative end of this range, and the 21,000 is

N
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Mr. Doyle Gates
Page 2 -
February 11, 1980

the total catch in 1978, when catch per unit effort seems to have- - — .
stihilized at approximately two lobsters per trap. I would be
inclined to put the MSY at the upper end of the 10,000-30,000

range because: . oo :

(1) even higher catches than in. 1978 should be possible. if
a lower catch per unit effort is tolerated, and

(2) after a reduction in the legal population due to fishing,
intraspecific competition with the pre-legal population
should be reduced, possibly increasing the recruitment
rate to the legal size class. :

On a square kilometer basis, the 30,000 translates to 39.2 lobsters

" per km“ per year recruited to the legal size class.

As an inﬂepcndent approach, I looked at an equation suggested
by Richard Shomura, which for fish is .customarily

MSY = 0.5 x M x (virgin biomass)

Taking a virgin standing crop estimate of 130,000 lobsters from the
Necker report, a length frequency estimate of /K = 3.5, and
tagging growth study estimates that K is between .15 and .30

(I vsed k = .24),

MSY = 0.5 x (3.5 x .24) x 130,000 = 54,000

which supports selection of the upper end of the 10,000-30,000 range.
This should not be considerad definitive, however, since I don't know
whether 0.5 is really an appropriate coefficient for lobsters,
particularly when I am dealing with numbers rather than biomass.

In preparing the FMP, Paul took the Necker Island figures of
10,000 and 21,000, expressed them on a square kilometer basis, and
multiplied them by the number of square kilometers of potentially
suitable (bank) habitat in the NWHI to obtain the MSY figures for
the FrP (157,200-330,000). DMuch of that area (including the part

"of Necker Island that was not included in the Necker report) is -

known to have virgin lobster abundances well below virgin- levels

in the Necker report. In talking with Jed and Paul about the

results of recent exploratory fishing, they estimated that only about
20% of the baunk area (Necker Island, Moro Island, and MNidway) is

well known to have lobster populations comparable to the Hecker 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 knowm, for proprietary
reasons they were not able to give any detailed supporting evidence.
Tt 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. TFor MSY purposes I would 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 from Necker to all potentially suitable gWHI habitat).
I would use the 30,000 Necker figure (3922 lobsters/km~) and.50Z of
potential NWHI habitat (50%Z of 12,000 km“) to estimate the MSY at
235,000 per year. Although the line of reasoning is slightly
different from that behind the MSY numbers in Section 6.2.1 of the
FMP (157,200-330,000 legal lobsters per year), my estimate 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 1976-1979 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 sustained
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 MSY derives from evidence 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 maximum 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 em, a substantial
portion of the possible harvest is lost to natural mortality, mest
~likely predation. After examining the length-frequency data, 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.

O
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It is important to realize that a higher yield per recruit *
would not necessarily lead to a higher overall yield unless
recruitment could be sustained despite the harvest of smaller
animals. I have heard a variety of conflicting opinions about
size restriections 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 length, 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 sustained 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 NMFS 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% at 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 NWHI, catches from established lobster fisheries in the
Carribean seem to have one characteristic that suggests the NWHI
MSY could be higher than implied by fishing to date: the observed
yield per square 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 reasoms, the MSY as a biological maximum
may be much higher than the commercially feasible harvest.
Furthermore, there may be extemsive areas in the NWHI which have
a biological lobster productivity which could be harvested in
theory but which will not be harvested in practice because
catch per unit effort is too low to justify the expense 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 MSY 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 downward (if it is found —
there is not as much NWHI 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 FMP should
allow exploration of the potential from harvesting smaller
'sizes by permitting trial relaxation of the size restriction
and testing of alternative measures for protecting reproduction
in specified areas under controlled conditioms.

RN
N
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Respectfully,

» TS

- Gerald G. Marten
Research Associate

GGM:in

ce: Executive Director, Western Pacific Fishery Management Council ~
Director, National Marine Fisheries Service, Honolulu Laboratory
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. .-—Economic feasibility of Iobster fishing
in the Northwestern Hawaiian Islandsﬁ*

- Introduction. This appendix can be used to identify critiéaI -

catch rates for lobster in the Northwestern Hawaiian islands (NWHI).

| At iséue is the ability of society to benefit from the natural mariné
endowments available in the waters of the NWHI. Combinations of
management measures for minimum size and maximum harvest. quotas will
imply averége catch rates and averagejlobster size from broad fishing
areas. -The purpose of this appendix is to assess the minimum feasible
éatch rate for different average lobster sizes and for different

discount rates.

‘Discounted cash flow. Estimating the feasibility of lobster

fishing begins with total revenue duringvthe ith period, Ri’ which ' —

!/—\\
N

will vary for changes in the catéh rate, Yi (number of lobster per
trap-day) and the average lobster size, oy (pounds per lobster fail).
Total production of the firm is relatively small, such ;hat chahges__
do not ;nfluence the market price. However, the.price‘per pound maﬁ ‘
vary by the size of the fish. Price, P, (0.) (dollars per pound

for lobster tail), is given for-eaCh average lobster size. Associating
a unique price to a catch with a particular aVerége lobster size |

assumes a catch with that average lobster size has a unique size

HFsummarized from Michael F. Adams, "Economic feasibility of
lobster fishing in the Northwestern Hawaiian Islands;" Southwest
Fisheries Center Administrative Report 23H, 1978, revised April

1979.
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distribution. Fishing effort, Ei (number of trap-days), which may

vary each period is éonstant in the’analysis; Total revenue is

written as
Ry = By Y; 097y (0p) | - -

Subtracting total operating costs, Ci, and depreciation, Di”
from total revenue .yields taxable income. The combined state and
federal income tax rate is ti. The discount rate is 61. For 1 =1, 2,
«eey N, the discounted cash flow from period 1 to n-1 is .

n-1|((R - €, -D)) (A-t)) +D;

DCF = z

- (2)
Lnl 4, (a+spt

Upon termination of the inVestﬁent, the cash flow at fhe end
of the nth period is increased By the operating c;pital and the scrap
value of the capital équipment. Represented as fractions of depreciable
capital, I, are operating capital, f, and scrap value, s. The discouﬁted
cash flow from all n periods may then be written as
an-cn—nn) (L-t) +D )+ I(f+s)

n
(1 + Gn)

DCF = DCF) o + )

Using the notation for depreciable capital and scrap value,

the straight-line method of depreciation is
b, = @-s)/n (4)

Net present value and the discount rate. The total capital

investment minus the discounted cash flow equals the net present value,

NPV:
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NPV = I(1+£) - DCF ; B (&)

This assumes that all investment occurs at the beginning of the first
périod. For an appropriately chosen discount rate, if NPV > O then

the in;estment is cOngiﬂered feasible. The &iscount rate an investor
chooses reflects the returns‘of the best alternative investment and

the ¥isk of the investment. For example, 1f the best alternative
investment yields 77 return and the proposed investment is'consideragly
more risky, then the appropriate discount rate may be 12%. If NPV =0
for a préposed investment using this discounted rate, then the investor
is indifferent bééween the‘proposed investment and the best alternative
investment.. If NPV > 0 then thé investor will prefer the proposed
investment. Using the net-present-value criteria, then, the fegsibility
of an investment is relative to alternative investments with cpnsidération
for differences in risk between investments.

Minimum feasible catch rates. To evaluate the impact of

régulatory policies on the feasibility of an investment in the NWHT
lobster fishery requires, in part, an estimate of the minimum feasible -
catch rate. Given the specific operating conditions of.the in?estment,

a schedule of minimum feasible catch rates is ésﬁimated for a range of

- discount rates using the ﬁet-present-vaiue criteria. Estimates of
depreciable capital, operafing costs, and effort were obtained from a

' pr§posed investﬁen; project in 1978 and most data are heid in confidence.
Eff&rt is assumed to be constant. The variables .n, ti’ f, and s are

equal to 20.years, 0.50, 0.05, and 0.10, respectively. Agadin, it is

£

-
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assumed that changes in the total landings for this firm do not Ty
influence the prices or catch rate; Under thevnet-preseﬁtevalue
criteria, NPV > .0, an §€erage 1o$ster”size;.and thus an. ex-vessel price, ,
will imply a minimum feasible catch rate for each discount»fate. Four
average lobster tail sizes (Ui), 0.375,»0.500, 0.625, and 0.750
pounds, are evaluated with four associated ek—yessel priceé (Pi(oi)),

6.38, 6.00, 5.24, and 5.15, respectively. The prices are taken from

Fishery Market News Repprt; National Marine Fisheries'Service.

- Figuré l'illustrates a schedule of minimum feasible catch
rates for each aver&ge lobster size over a range of discount rates.
The discount rafe and minimum catch rate are positively related for
each average lobste; size. That is,. the larger the discount rate

used to evaluate the ecomnomic feasibility of the investment, the

%,
b3
2

#

larger the required minimum feasible catch rate. On the other haﬁd
the average 1obstef size is inversely related to thevminimum catch
rate holding the discount rate comstant. .That is, a.highef catch
rate is required for the investment to be feasible if the average
lobster size isAsmaller. Although price per pound is greater for the
smaller size lobster, the increased revenue per pound is not enough
to offset the decreased tota; weight due to the smaller average size.
In the absenze of price differentials by lobster sizes, the four
curvesAin Figure 1 would be further dispersed. For a likely range

of discount rates, say from 0.05 t§ 0.15, the minimuﬁ feasible catch

rate is between 1.00 and 2.50 for all the average lobster sizes

considered.
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Unique marke

tinuities in the curv

salers may require a minimum total welght from a firm if all lobster

6
ting ciréhmstances may cause shifts or discon-

es in Figure 1. For example, shippers or whole~

tails are above some minimum size. Another peculiarity which may

shift the curves is informal tying sales. Some major suppliers of

lobster require the buyer to purchase larger size lobster tails in

order to receive the
concern that a minor

only lérger size lobs

smaller size tails. The investors express the
supplier in the world market with a catch of

ters may find it necéssary to sell the larger

tails below thé'existing market prices. ’This.event would mean the

shifting of the curve

" pum féasible catch ra

marketing condifions.

to account for the sp

s in Figure 1 to the right--increasing the mini~
tes, Currently the industry is uncertain about
Figure 1 must be revised as the fishery develops

ecific marketing peculiarities. Furthérmore,

the biology of the lobster stocks in the NWHI may be such that some

parts of the sphedule

s in Figure 1 are irrelevant. Nevertheless,

the feasibility of the operation may be estimated for alternative

regulatory policies which result in different legal catch rates and

different average lob

ster sizes. The accuracy of such estimates will

be greatly improved with more information on the long-term impacts

on the stocks and therefore on the catch rates and average lobster

_sizes over time. Var

rise to unequal cash

iatlons in these variables over time will give

flows between periods, when effort is constant,

possibly changing the estimates of feasibility in this appendix,

QR



APPENDIX. 6 ' GEORGE R. ARIYOSHI

Conrrnar

HIDETO KONO

DEPARTMENT OF PLANNING | <o xC
AND ECONOMIC DEVELOPMENT

" Kamamalu Euilding 250 South King St.. Honolulu Hawaii » Mailing Address: P.O. Box 2359. Honolulu Hawaii 96804

- March 30, 1981 . -

Mr. Wadsworth Y. H. Yee

Chairman ‘

Western Pacific Regional Fishery Management Counml
1164 Bishop Street, Suite 1608

Honolulu, Hawaii 96813

Dear Mr. Yee:

‘Thank you for your letter of March 22, 1981 in regard to the "Final Fishery
Management Plan for the Spiny Lobster Fisheries of the Western Pacific Region."

In your letter you 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 faects, 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 archlpelagos 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 harvestiiiz 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 jurisdictiin is a critical issue when State and federal plans
are in conflict. However, as the final FMP notes at page 73, "the State of Hawaeii 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 jurisdicati»on 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

«\\ J
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Mr. Wadsworth Y. H. Yee

"~ Mareh 30, 1981

Page Two

management and conservation measures, the State would be able to fulfill the purposes
for which it would exercise jurisdiction, without the need to resbdlve jurisdictional
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 Regionel 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. Flshery 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 Counecil 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 maklng policy decisions on
ocean use in Hawau. :

I hope that this information is responsive to your request. Please do not hesitate
to contact me if you have any futher questions. .

Sincerely,

Hideto Kono

HK/1yk
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' gpPINY LOBSTER RESOURCES

o
i

Biological Knowledge » N

L o - N

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 Séa,vthroughout ﬁhe“
~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 Eiéheries ManagementiPlan for

these two species has been completed and excerpts of the sectiqns

' s

on biology and life history are given below.

The life history paftefns of species in the Palinuridae
famlly of spiny lobsters are relatlvely well known. Fbr the genus
Panulirus mating involves the male spiny lobster dep051t1ng 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 v1able
spermatozoa stored in the spermatophorlc mass are released by the
scratching and breaking of the spermatophor1c mass by the female.

The ova are released from the oviduct, fertilized, and attacheé to -

the setae of the female's pleopods. The female is then termed



"berried”. Observatlons on berrled females in aquarla 1ndlﬁated <i>

an incubation period of the fertlllzed ova of P. marglnatus and P.

pen1c1llatus of 30 days (MCGlnnls, 1972). A female P. marglnatus

- -

may spawn from 150 000 to 575 000 ova per spawnlng and may spawn:

ffour or flve tlmes a year around the main Hawallan Islands (McG1nnls,
1972) and from 91,000 to 852 000 ova up to twice per year around

Midway Islands (MacDonald & Thompson, MS). P. pen1c111atus may

spawn 120,000 to 440, 000 ova per spawnlng and spawn at least tw1ce
a year around ‘the main Hawallan Islands (Mcclnnls, 1972). McGinnis

also found that an average of 41% of the female bp. marg1natus and

389 of the female P. penlclllatus in Maunalua Bay, Oahu durlng

1960-1962 were berrled and that berried females were found throughout

the year. Around the Midway Islands, Macbonald and Thompson ob-
_ v : : , (l\

served that the frequency of ovigerous P. marginatus was at a max— )

imum in June and July.

After hatching, the larvao or phyllosoma of all species in
the Pallnurldae family float to the surface and are planktonlc. The
phyllosoma of P. marglnatus have been found. between 15 and 30°

north latltude and 155° ‘and 175° west longitude. P.- penlclllatus

phyllosoma are w1dely distributed in the central Pacific between
about‘20 -south and 25 north latltude and 110° west and 170° west
longitudé (Johnson 1968 and 1974), and are found in many other parts
of the world. | N

The duratlon of the planktonlc phyllosoma stage of specxes

in the Palinuridae family is not well established. For one species

in California waters, P. interruptus, it was determined that the

larval stage extended for a period of nearly eight months (Johnson ’ )

-2- '



1960) Such long larval periods would allow'much time for wide
dlspersal of the phyllosoma depending on the local currents. For :%

an . endemlc populatlon such as P marginatus whereln the adult

benthlc populatlon cannot be restocked from recrultment of larvaé
from outside the Hawaiian archlpelago there4must be retentlon oﬁ'

larvae within the overall area. It is not known, however, if the

larvae are retained by eddies and counter currents around each

1sland, or around the Archipelago as a whole.
The phyllosoma stage is followed by the puerulus stage.
In this form the lobster can actively swim horlzontally, 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 diel and‘a lunar-component. Upon

settllng the animals begin to resemble the adult form. Juvenile

S

P. interruptus in California increase by about 1 cm in total- length

‘per molt, and molt most frequently before they attain secual maturity.

Sexually mature P. 1nterruptus molt twice a year, and grow approx1mately

2 cm'per vear (Lindberg, 1955). Juvenlle P. marglnatus between 20

and 49 mm in carapace length 1ncreased by -about 1 to 2 mm/per molt
carapace length (McG1nn1s, 1972). The surv1val rate of juvenlle
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 Palinufidae 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 contrnental areas. Insular .species are not expected
to undertake corresponding long migrations (Herrnklnd 11978).
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 to undertake extensive local movements
‘MacDonald, pers. comm).

Spiny lobsters live on the sea bottom at depths from 0.5
to 100 £m. Tnere are differences in distribution.by depth of L

different species. For instancevP. penicillatus is generally found

n water from 1 to 5 meters - deep throughout most of its range, while

P. marglnatus is frequently found to much greater depths. The. max1-

mum depth at whlch_g.'marglnatus has been reported is 100 fm. _g.

penicillatus on Oahu, however, departs from its usual shallow depth 7
: v ' S

-~

range and is regularly found to much greater depths. In the.NWHI

few P. 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 Morr§5'(1968) and further documented by McGinnis (1972).

A comparable study of lobsters from the Midwayblslands has recently
been completed which 1ncluded a reanalysis of the results of these
earller studies, providing an overview of the general blology of the
,lspecies at the northern and southern llmlts of its range (MacDona;dA

'and Thompson, MS). Comparable analyses for P. peniciliatus 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

a N
i
i
\
.

Midway Islands, making up about 98% of the diver—caughtAcatch. The -

iy, o
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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»ttép catches are biased with respect to

species, and with réspect to sex for P. penicillatus. Analyses -

presented in MacDonald- (1978) suggest that P. marginatus are equally

likely to be caught regardless of sex, that male P. penicilllatus

are 80% as likely to be caught as P. marginatus, and that female

P. penicillatus are only 35% as likely as P. 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 P. 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 impoftance of each of these possible factors is not known.

Due to the relative importance of P, 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 éPPears

that the lobsters of both sexes caught at Oahu are smaller. than

. those caught at the Midway Islands. Additionally, it appears that

fhe sexes differ in average size at thg Midway Islands (males tend
to be larger) bﬁt not ét Oahu. It has beén ﬁoted 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-consideriné the existance of'a'substantial'fiéhery.at Oahu.

- The reproductlve condition of females was observed as -
either non—productlve, 1th spermatophorlc, or with egg mass
("berrled"). The data from the- Mldway Islands suggest a marked
seasonality with peak porportion of females with eggs follow1ng the
peak proportlon of females with spermataphores by about four or
.five months. Peak numbers of females with eggs are found durlng 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. i

' Temperature may have én important role in reproductive ( A
seasonality and fréquéncy. The monthly water temperature at the | |
Mldway Islands. 15 51m11ar to that at Oahu between June and October,
falling below that at Oahu from November through May. The 1ncreased
proportion of the females with spermatophdres in November in the
Midway Islénds sample corresponds to the decline in water tempera-
ture, and correspondingly the increased propoftion of ovigerous
females in May cbrresponds>t0~the increase in water temperaturef 
The lack of such marked temperature changes at Oahu agrees with
~the'apparent lack of seasonaliﬁy at Oabu.

Taken together tﬁese data suggest é strong correlation
between temperaturé énd reproducti&e 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 provides a way of prediétiory periodicity

-6-
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of reproductive activity in other areas of the NWHI.
For example, water temperature data at French Frigate

Shoals indicates that  the tempefature hever 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, suggestlng that reproductlon may be contlnuous 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 cohceived as lying somewhere along a
continuum between: 1) recruitﬁentvdepending entirely upon locally
produced larvae, and; 32) recruitment dependiné-entirely upon
larvae pfoduced on othef islands "upstream" or "downstream" in the
island chain. Oceanic circulation within these islands is probably
the overridiné factor that determines the position aiong the con-
tinuum. Taken together, the-aaailable oceanographic information
does nbt'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 iobsters in the plankton at several locations through-
out the Hawallan Archipelago. He noted that éhyllosoma of both
species of spiny lobsters which occur in the Hawallan Islands were
collected around Oahu and to the southwest of the main islands, but

that only the phyllosoma of P. marginatus were collected around

French Frigate Shoals and the Midway Islands. This distribution of - by

phyllosoma corresponds to the observed distribution of adults where

only a few of the lobsters caught in the NWHI are P. penicillatus.

-7
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As noted esbove, the two species of spiny lobster
.found iﬁ'the Hawaiian Islands'age 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 these d1fferen¢es is that the harvesting of
splny lobsters at Oahu has reduced the abundance of P. marg1natus,

allowing P. penicillatus to increase. For this to have occurred

- it is necessary that these two species compete in some way for the
' game resources, such as food and shelter.

Generally, P. pénicillatus is thought to be more specialized

than P. marginatus. It occurs throughout most of 1ts range in shal-
low areas, prlmarlly wave-swept high energy zones 1mmed1ately sea- (‘\
ward of 1nsu1ar reef flats and rocky shores (Holthues and Loesch,

1967; MacDhonald, 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 variéty 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, 1975;
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 Hawaiilan 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- .



“reported from the main islands.

derentiate the two species, P. marginatus and P. penicillatus, W%
that make up the spiny lobster catches. Although tﬁe fishery is' | |
conducted around ﬁhe;eight major islands, the bulk-of the cetch N
prior to 1976 (about 80%) was hade aroond Oahu; fiehiqg effort wes
also greatesr on Oahh_(McGinnis‘1972). |

Nets and traps are used to catch spiny lobsters in the
Hawaiian fishery in the main Hawaiian_Islande. ~The qets are gill
nets measuring up to 100 feet long by three feet aeep and have mesh
sizes up to seven inches. The traps are 6'_# 4’.x 3' rectangular
metal frames covered with one inch mesh poultry wire. fhe primary
use of the trebs 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 1n 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 fishing 1nterm1ttently for lobsters there, with most of the
flshlng 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 whenlflshlng has occurred. On an annual
basis this is considerably more that.the highest catches ever
/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 constructr_ﬁ%

and in the fishery by September. Allow1ng for these changes one

e
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might anticipate a domestic catch of roughly 2 or 3 tlmes that Whlch
has been observed. Thus catches of 100 000 to 150, 000 mlght 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 ﬁe 30 fathoms apart, single lines
'eonfaining from 75 to 150 traps. |
Observations‘on the size ef'the iobsters‘in'the NWHI are
available from the NMFS research cruises and. from chartered commercial
"vessels creuises where sc1ent1f1c observors were placed aboard.
Significant numbers of observations have been made for Necker Island,
Maro Reef, the Mldway Islands, Pearl and Hermes Reef, and Laysan
Island. Statistical analyses ‘have shown that there is con31derab1e <j“>
difference in the size distribution in the several different "areas. o
There is a ‘clear 1ndlcat10n in the size data that the
lobsters from Necker Island are on the average smaller than 1obsters
from elsewhere in the Leewald Islands. This dlfference in size was'
evident even in the early stages of exploitation, and thus does not
represenﬁ just the usual reduction in the average 51ze'assoc1ated
with increasing fishing effort. That the Necker Isiand 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 1ocales in the Leeward Islands.
Predlctlons of the sustainable commercial production of
a new resource is dlfflcult until approprlate.statlstlcs have

accumulated after several years of harvest. In addition to the

»

unknown nature of a virgin fishery, other factors compound long range

-10-
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prognostications, such as: environmental fluctuations resulting
in variable strength year classes, fluctuating economic conditions

and resource mismanagement.

x

A minimal estimaté of the potential sustainable annual
yield in the Leeward Hawaiian Islands has been promulgated by the
WPRFMC Lobster Planning Téam. 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 - 660,000'1b). This estimate was based on.a'potential
Yield Qf 97 lbbste:s/nmzl(lzo - 145 lb/nmz). This estimate was
qualified as being tentative because of the great variation in
lobStgr abundance and average sizes throughout. the Leeward Islands.

Other estimates may be derived from othef 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 1b.

of whole lobster were landed. Yearly statistics collected since

1964 show a steady increase from 150,000 1b then to 384,000 1b

'in 1976. Only three surveys have been conducted on Virgin Is.

landings: during 1976 there were 86,000 1b recorded (an additional

unreported 225,000 1lb. were thought to have .been taken). In both

-11-
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areas lobsters are usually taken incidentallywwith fish ip fish
‘traps, but»some fishermen conduct a lobster-directed. fishery.
Characterlstlcally, tﬁe catch rates decreased within'the iniéféi,
heavily fished areas and then reached a plateau of steady pro- -
ductiqn.' This was followed by 1ncreased.flsh1ng effprt (fol-
lowing demand) in the heavily fished areas as well as on more
distant‘grounds.‘ |

The combined7Puerto’Rico-Virgin Is. catch for 1976 was
470,000 1b;' The draft fishery management plan for this region
estlmates a maximum sustainable’yield (MSY) of 831,000 1b.> The
Puerto Rico-Virgin Is. shelf area has about 2,100 square nauiical
miles (nm } of suitable lobster habitat. Thus, ﬁhere is a present.
lobster harvest of 224 1b/nm2 with an estimated MSY of 396 1b/nm?
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.
incorporeted in the mid 1930's. U.S. fishermen have been harvestlng
thlS resource since the early 1950's. Legal harvest of this resource
'by U.s. fishermen ceased august, 1975 after the Bahamian Government
declared the splny jobster a creature of the continental shelf.
Durlng 1974, the comblned U.S.-Bahamian harvest was 7.8 mllllon 1b.
'Thls 1s well below the MSY of 9. 9 million lb estimated by the Jp;np
Scientlflc Cqmmlttee and the MSY estimate of 13.2 million 1b of

Wise (1976).

The Bahamian statistics have shown a steady increase in

O

iobster landings since 1971, reaching a high of 5.1 million 1b in v >
\

1977. There are about 40,000 nm2 of lobster grounds in the Bahamas.

-12-
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Bahamians currently'fish about half of this area. This yields an.
estimated current production of about 253 lb/nmzl Using the MSY
estimates for the entire Bahamian shelf area providés‘annual yield*

eétimates of 248 and 330 lb/nmz.

Southern Florida:. The southern Florida lobster fishery

.has been conducted since the early 1900‘5, and increasingly utilized
since 1950. This area (ftbm Palm Beach south through they Keys to
Dry Torﬁuga, épproximétely 4,300 an) has produced 1.9-6.8 million
1b anndally. These are the reported, legal commeicial catchés.'vAn
extensive recreational harvest as well as illegal trade in under-
sized and gravid lobsters place an additiénal strain on this resource.
Neverthéle;s, the reported 1977 p;oduction 6f‘4.0 million 1b is only
slightly below the 1964-1977 average of 4.4 million 1b. The esti—h
mated commercial MSY for this area (based on 1973-74 catches) 'is
5.9-8.9 million 1b. Maxiﬁum economic yield (MEY) is 5.8 milliOn 1b.

Some unit yield estimates from this complex fishery fol-
low. 1l4-year Average through 1977; 1023 1b/ nmz. MSY;. 1395-1860
1b/nm?. MEY; 1348 lb/nm’. |

Thus, we have dbcumented commercial catches ranging from

2 in the

924-253 1b/nm> and estimated MSY's of 248-396 1b/nm
developing fisheries of the Bahamas and Puerto Rico-Virgin Is. areas.
‘Documented average commercial catches and estimated MSY's for the.
fuily developed-southefn Florida fishery range from 1023 to 1860
lb/nmz. |

These examples demonstrate the spiny lobster resources

are able to withstand decades of moderate to heavy fishing pressure ;11}

with only a modicum of resource management (regulations exist, but

-13-
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‘are widely 1gnored except for closed seasons) . Sustained produetion'
is due somewhat to harvestlng smaller, faster grow1ng 1ndlv1duals
after the initial phases of 3 flshery. Also, it was long theeeht,"
.that local productlon was ma1nta1ned by pelagic 1arvae produced by
populations exogenous to the explolted stock. However,'recent
hYpotbeses suggeet that the_exploited population may produce a
large share of its own recruitment, larvae being “held“lin the local
varea by oceanographic cenditions {such as off the Florida Keys) | |
and complex behavior on the part of the larvae. Thus,. noﬁharvest
of gravid females presently seems a p051t1ve management phllosophy,‘
as well as that of permitting animals at lease one period of repro-
ductioh by setting a minimum size 1imit before ha;vest..

.Estimates‘of thebpotential Hawaiian harvest may be made ( )
-from exploratory fishing and early commercial catches in conjenction W
with the yield figures from.the fisheries discuseed above. Initial
catch rates of 20-50 1b/trap day in the Leeward Hawaiian Islands
are some of the highest known and are indicative of the high carrying
capa01ty of the grounds there. The amount of bottom area in the
Leeward Hawaiian Islands su1table for lobster habitat is about
3,500 nm2 (not including depths less than 10 fathoms. and within

2 of

lagoon areas)-. ~Additionally, there are approximately 1,600 nm
1bottem suitable for lobsters within the Main Group'of~the Hawaiiah-j"
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/nm2/year) results in minimum sustained production esti- < )

"mates for the 3,500 nm2 of the Leeward Hawaiian Islands of 787,500~

14—



1,400,000 1b/yr. . A maximal estlmate using the figure of 1,000- ”%
1,800 lb/nm from the Florlda flshery 1ndlcates a sustalned annual -
yleld of 3.5-6.3 million 1b. However, it's doubtful -that these- .
- latter flgures could be obtalned because of the dlfflculty in
effecting the hlgh harvest;ng pressure required in the distant
waters of the Leeward Islands.

Thus, it appears that the 11m1t1ng nature ‘of the flshery
(distant waters and marglnal weather condltlons) in conjunctlon .
with an effective management plan would ensure that the Leeward

Islands lobster stocks remain a viable flshery for many years.

Research and Development Programs.

The stocks of P. marglnatus in the Leeward Islands are

~

capable of increased utlllzatlon and are currently the object of

Rt

a budding commercial.fishery. The stocks there outside the 3-mile
1imit will soon be under management by the WPRFMC. .

It appears that the present levels of harvest of the spiny
lobster reéources in the main Hawaiian Islands are ciose'to the
sustainable maximums and increased catches will énly come from
relatively unfished areas.. Ppssibly, one contribution to increased
utilization of the lobster resourée 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 oa the

. plan for "Development of Crustacean Resources”

1s-



Table 7.7 COMMERCIAL CATCH OF SPINY LOBSTER
.STATE OF HAWAII DIVISION OF FISH AND GAME

Year o 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

1954 14,999 | 8,369

1955 16,136 . 10,677

1956 12,732 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 4,467 . 7,415

1975

1976 | 6,317 . 11,357

1977 85,839 199,065

1978 33,719 . 99,087






APPEDIX 8 .

STATE OF HAWAII
Department of Land and Natural PRasources (,ij
Honolulu : ' ~

i

DIVISION OF FISH AND ‘GAME

* k K Kk Kk % % k *

- . - - a

The Board of Land and Natural Resources (hereinafter referred to as "Board"), pursuant
to 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
Natural Resources to read as follows: : '

REGUBATION 22. RELATING TO THE MAMAGEMENT OF NATIVE LOBSYERS OR ULA

SECTION 1.

SECTION 2.

SECTION 3.

SECTION 4.

Definition. As used herein:

"Lobster" or nyla” means only the spiny lobster species Panulirus penicillatué
and Panulirus marginatus (formerly named Panulirus japonicus) and excludes the
slipper lobster or "ula-papapa"”. :

Piohibitions} Except as otherwise provided in Sections 3 and 4 of this

regulation, it shall be unlawful within any areas under the'jurisdiction of the

State of Hawaii, to take, trap, kill, possess, sell or offer to sell, any
lobster:

a. During the months of June, July and August (hereinafter "closed season”) ;

or b

b. Less than three and one-fourth (3-1/4) inches (ox 32.5mm) in length </ >
measured in a straight line along the carapace (or head) from the ridge )
between the two largest spines above the eyes, back to the rear edge of the
carapace (see attached figure); or

c. CarryingAeggS externally: or

-d. With any puncture wound, or other mutilations of the body, or in such

condition where the lobster is not whole (i.e., carapace or head and tail
sepa:ated).

Exceptions. It shall be lawful with a permit issued by the Board to:

a. Take or possess any lobster for scientific use, propagation, or other -
experimentation under such terms and conditions as specifically set forth
in the permit; or : ‘ o

b. Possess, sell or cffer 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 alli applicable State laws and
regulations including but not limited to Section 189-6, Hawaii Revised
Statutes and Division of Fish and Game Regulation 11; or R

c. Take or possess any lobstexr from the waters of the Leeward Islands  pursuant
to the provisions in Section 188-37 and 188-38, Hawaii Revised Statutes
and Division of Fish and Game Requlation 10. . e

Selling of Lobster During Closed Season. During the closed season, any whole-
sale dealer or retail market may sell or offer to sell, oxr any hotel or other
public eating house may serve lobster by first procuring A’ license granting

this privilege pursuant to Sectioh 188-57, Hawaii Revised Statutes. / /)
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regqulation 22

Taking of lobster for Commercial P
For commercial purposes within areas under the j

-2~

ey

poses. The taking ox trapping of any 1ob$;
urisdiction of the State of

Hawaii shall be subject to the commercial fishing requirements of Chapter 189,

Revocation of Permits. The Board shall revo

violation of this regulation or of the terms
permit issued pursuant to this regulation.
revoked shall not be eligible to apply for another pe

of one~-year from the date of revocation.

SECTION 5.
part I, Hawaii Revised Statut
- this regulation.
SECTION 6.
SECTION 7.
SECTION 8., Severability.

+his regulation,

be invalid, such decision

Should any section,

Penalty. In addition to the penalties prescribed
the Hawaii Revised Statutes, any person violating
tion shall be found guilty of a petty misdemeanor.

portions of this regulation.

Adopted this 23rd day of June, 1978,

BApproved this 22nd day of
July, 1978.

/s/ George R. Ariyoshi

/s/ W. Y. Thompson

es, and the provisions contained in Section, 2 of

ke for a period of one-year for any’
and conditions of the permit any
Any person whose permit has been

rmit until the expiration

by the applicable sections of
the provisions of this regula-

subsection, sentence, clause, or phrase of
.for any reason be held by a court of competent jurisdiction to
shall not affect the validity of the remaining

by the Board of Land and Natural Resources.

W. Y, THOMPSON, Chairman and Member

Board of Land and Natural Resources

/s/ Thomas S. Yagi

Member

 Board of Land and Natgral Resources

Governor of Hawaii

Approved as to Form:

/s/ Glenn M. Adachi

Deputy Attorney General

Date July 13, 1978

PUBLICATION OF

' NOTICE OF PUBLIC HEARING

Honolulu Star-Bulletin/Advertiser - March 5, 1978
Hawaii Tribune-Herald - March 5, 1978

Maui News - March 6, 1978

The Garden Island - March 6, 1978

1



Regulation 22 L o -3-

CERTIFICATE
I hereby certify that théifbregoing copy of Regulation 22, Division of Fish and Game,
Department of Land and Natural Resources, is a full, true, and correct copy of the original

which is on file in the office of the Division of Fish and Game of the Department of Land
and Natural Resources. : : : :

/s/ W. Y. Thompson

W. Y. Thompson, Chairman and Member
Board of Land and Natural Resources



Ridge between the two largest
spines above the eyes

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 9 - 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 from the same chart and from the proportion
the area by depth was calculated. -

The charts were prepared by the Coastal and Geodetic Survey Office

{ C&GS ), now called the National Ocean Survey. The C&GS identification
numbers were used. The charts numbered 4181, 4182, 4183 were all of .
approximately the same scale and covered the entire Northwestern chain. .
These areas are listed in Table.l. Table 2 is a compilation of the areas
obtained from C&GS charts numbered 4172-4175, 4177, 4185, 4186, which were
‘of greater detail of the individual islands. These two tables are compared
where possible in Table 3. TFurthermore, data on area by depth calculated
by use of a planimeter are compared in Tables 4 and 5 with Table 1. .
Some of the differences may be due to dlfLeant divisions of the banks . < >
between isliands.

Seamounts which lie in line with the natural progression of the
the islands were numbered from southeast to northwest. » Gutlying

" are described as to their general vicinity.

The conversion factor used to transform square nautical miles to square
kilometers was 3.4299.

Total azea from 0 to 100 fatho;s : » (an) o 4612.7
(kn?)  15821.1

Total area from 0 to 1000 fathoms : (nmz) 19544.8

- (kmz) 67!)36.7

—.



TABLE 1

Depth (fm)

Area by Depth of the Northwasterrn Hawaiian Islands

0-10

10-100

'106-200

200-300

300-400

400~500

FY

500-3.000
AFaa
Middle Bank (nm;) 50.1 26.2 18.2 12.5 10.2 120.7
* (km ) 171.8 89.8 62.4 42.9 35.0 434.0
” 4
Nihoa () 202.6  36.%& 36.4 27.3 22.8 148.0
- (km® 694.9 124.8 124.8 93.6 78.2 507.6
V. Nihoa (qmé) 117.2 45.5 27.3 25.0 19.4 112.7
(k) 402.0 156.1 93.6 85.7 66.5 386.5
Seamount#1 (nmg) 21.6 28.4 L4 b 38.7 133.2
(™) 741, 97.4 152.3 132.7 456.9
2 '
E. Twin (nzm, ) 27.3 i5.9 25.0 23.9 19.4 64.0
gk (e ) 1 83.6 54.5 85.7 82.0 66.5 222.6 .
B X
J . 7 . 3
o Twin (n } 28.4 17.1 29.6 22.8 13.7 66.0 B
Banks = 97 .4 58.6 101.5 78.2 47.0 226.4
Seamount#2  {nmt 1.1 8.0 6.8 10.2 20.5 62.6
(o™ 3.7 27.4 23.3 35.0 70.3 2147
Necker {r=,) 557.8 179.8 186.7 86.5 113.8 335.8
(e 1913.2  616.7 6%40.4 296.7 390.3 1151.8
Seamcunti#3 {nzz\ 28.4 33.5
(NW of FFS) (km ) 97.4 183.5
French Fri- (nmg) 178.7 157.1 206.0 272.1 154.8 155,8 523.6
gate Shoals (km ) 612.9 538.8 706.6 933.13 530.9 534.4 1795.9
Brooks  (nm2) 10.2 - 13.7 30.7 83.1 43.2 119.5
Bank #1 . (km?) 35.0 47.0 © 105.3 285.0 148.2 409.9
Brooks (nmg) 50.1 29.6 44 4 38.7 18.2 66.0
Bonk 22 (krd) 171.9 101.5 152.3 132.7° 62.4 226.4
Brooks (o) 58.1 85.4 31.9 27.3 27.3 53.5
Bank #3 (lre?) 199.3 292.5 109.4 93.6 93.6 183.5
. Rogaticn(nmg) 138.9 130.1 84.2 51.2 36.4 , 134,3}; £
Kvﬁank ) 476.4 446.2 288.8 124.8 L60.6 +5%.2



4/'

Bepth (fm)

O

0-10 _ 10-100 _ 100-200 _200-300 _ 300-400 400-500 500-1000
Area - - |
‘Seamountits nmi) 25.0 L.k 102.4 84.2 167.3 383.6
(km<) 85.7 152.3 351.2: - 288.8 573.8 1315.7
Outlying tnmz) St. Rogatien Bank Vicinity 37.1
Sezmounts (km%) 127.4
Gardnex .(nmi) 2.2 874.8  214.2 290.5 174.1 242.7  2812.2
Pinnacles  (kn?) 7.6 3000.4  734.6 996.6  597.2 832.5 9645 .2
Raita (nm%) 4.6 ~ 203.5 36.9 61.1 35_,6 34.1 .231.,,1,.
Bank- (km’) ~ 15.9  697.9  126.6 209.4 . 122.2  117.%  975.4
Maro Reef (nm%) 145.9  550.3  230.9  167.5 107.6 154.6 9564
(k) . 500.5 1887.6 791.9 574.5 369.1 . 530.3 '3280.3
Laysan (nmg) 21.4  140.6 51.5 17.3 21.6 22.8 222.6
(k™) 73.4 482.2 176.8 59.4 741 '78.3 763.6
E. North-  (nm2) . 42.8 27.9 = 75.0 ()
on Bank (k= 146.9 95.9 * 257.4 -/
. 2 B
W. North- (nng) 10.2 146.2 = 317.3
ampton Bank (k= ) 35.0 50L.4 * 1088.3
. 2 ~ ' T~ '
Pioneer (n=D) 127.1 35.0 32.7 3
3 > . 1.4 38.2 305.8
Bankl (ke ™) v 436.1 115.9 112.1 107.6 130.9 1048.9
. s . 2 )
Lisianski (nm*=) 95.7 268.9 . 31.0 31.4 27.8 : -
- . 28.0 866.9%
(kn?)  328.2 922.2 106.3 107.9 95.5 96.0 - 297393
. 2 ,
Outlying (nmz) (Northampton Banks vicinity) 157.1
Seamounts (k™) (total of three) '538-8'
Seamountf5 (nmg) . 46.2
NW of. (kna®) 158.6
Lisianski .
Searount#6" '(nm2) 2.6 A 124, 7 wex
W of lisianski(km™) 8.8 h27.6 %
& of Salmon B. .
Salwon (nm%) 46.3 62.5 = 64.8
Bank (k) 158.9 214.5 % 222.3
™ rl and  (omd)  118.9  124.4 69.7 * ] 326.7
' nes Reef (km?)  407.8  426.7 239.2 =

*  100-500 fm.
% 100-1000 fr.

1120.4 />:

N -



Depth (fm) 0-10 10-100 ~ 100-200  200-300 _ 300-400 _ 400-500 __ 500-1000

- - -= = a

ol
et

Area
. 2
Gambia (nm2) 5.5
Shoal {(km™) . 18.8
Seamount #7 (nm%) 52.8 55.4% 89.8
N. of Gambia (km™) 181.0 - 190.1% 308.1
Shoal 2 : _

Midway (nmz) 27.9 78.3 12.9 12.5 © 12,4 - 13.8 99.9

: (km") 95.9 268.4 44,2 42.9 42.6 47.4 342.5
Outlying ‘(nmé) (Midway and Kure Is. area) 45.2
Seamounts (km*) : : 155.0
Kure Is. (nmg) 19.2%%%

(km ) 66.0%*%%

Total area from O to 100 fathoms: (an) 4612.7

(km?)  15821.1

* 100-500 fm.

#%%  TLagoon to 20 fm.
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SPINY LOBSTER FISHERIES IN OTHER AREAS AND COMPARISONS WITH HAWAIT

‘The spiny lobster fisheries in Florida and‘Australia'harvest'species
phylogenetically similar to P. marginatus. P. argus is fished very inten-
sively in the Bahamas, Bermuda, Florida, the Caribbean and Brazil. g: longipes
cygnus is heavily fished along the west coast of‘Austra1fa. Both of these
species have supported large fisheries which started following World War II
(Chase éndlDumont, 1979). Intensive research programs aimed at stréﬁgthening ~
the‘ﬁanagement base_have been developed fn 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 species are similar to P. marginatus in sévera1vways; A1l three

species are very closely related morphologically and are thought to have ' (

\‘\-//,‘

evolved from a common 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 P. marginatus that.the minimum and mean
sizes of first breeding for females are similar to those for P. 1ongiges

cygnus and P. 33325. The size distributions of the three'species‘are'genera]]y
similar, although they may be affected by fishing pressure. (Sheard, 1962;
Munro, 1974; Davis, 1975, 1977; Chittleborough, 1976b; Kanciruk and Herrnkind,

31976). Also, for both P. marginatus and P. longipes cygnus size specific

fecundity has been shown to be independent of latitude (Morgan, 1972;

MacDonald and Thompson, MS).



o

The fishery for'spiny lobsters in South Africa harvests Jasus lalandii.
Management of this f%shery dates back to 1940 (Soares-Rebilo,- 1964) and has in-
recent years béen accompanied by a significant research effort. Although this
spiny lobster is of another genus and speciés;.the anima] apbéars bio]dgf&é?lf
similar to P. 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 some idea of recovery

“times for dep]eted stocks.

Closed areas have been éstab]ished 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
unfished population structure. Refuges are currently being used to investi-
gate the role of nursery areas.

Finally, the last spiny lobster fishery to be considered in comparison

to.the NWHI is a brief intehsive international effort on Jasus tristani on the

Vema 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 Baardé, 1975). Vessels participating in this fishery are required
to have permits. Lobster traps are required to be wooden,:at 1east in
part, and are limited in size. Fishing is not allowed during the summer
as this is thought to be fhe season of max imum reproddﬁfion. The 7
minimum size lobster which can be landed is 7.6 cm carapace length, or
if only tails are landed, 15.2 cmitai] length. Females with eggs may
not be taken. | |

It appears that this mahagement program has to date done little to
imprave the fishery (Beardsley et al., 1975). The catch rate has
deciined serijously in recent years and currently is around one 1ega1
lobster per trap-night. The main cause of this decline is thought to be
excessive’effort.

“Australia

- Management programs for the fishery harvesting P. longipes cygnus
on fhe west coast of Austré]ia 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 afe: a minimum_size 1imit of 7.6 cm carapace
length, 1imi£ed entry, limited numbers of traps per boat, protection of
berried females, closed seasons, and escape gap in the traps.

It appears thatvthe Timited entry policy adopted in 1963 has
resulted in substantial benefits to the industry. The econoﬁic return
per bpat'has increased and provides a higher standard of 1iving 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



- ‘

are being allowed to reproduce under the cufrent carapace Timit of 7.6
. |
South Africa

The ‘fishery for J. lalandii on the ‘western coast éf-South Africghfs
managed with the following policies: closed seasons during the
reproductive season; miﬁimum carapace Tength of 8.9 cm (or second tail
segment width of 2.4 cm), no ovigerous'femq1es allowed to be taken, only

whole lobsters allowed to be landed, and closed areas.

Vema Seamount

The Vema 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 resu]ted in the export of approximaté]y
600,000 pounds of frozen tails in 1965, but on)y 66,000 pounds in 1966.

The size distribution of the catch was ané]yzed by écientists o%
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 8.0 in 1965 and to 6.0 cm in 1966 (Heydorn,
1969). The harvest decrease in this fishery points out that there ig no
compelling reason to feel that.economfc-factors alone will protect the
resource from overfishing.

Size Distributions

The size distributions of P. marginatus, P. argus and P. longipes
cygnus are generally similar, especially priorvto exploitation. Males
are on the average larger than females and appear to be disproportion-

ately removed by fishing. This results in decreased size differences

ES
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between the sexes, females becoming relatively more abundant than males (jﬁ)‘

e

and an overall reduction of resource. Morgan (1972) investigated the

size strdcture of the population of P. longipes cygnus on Rat Ié]and
where this species is intensively fished. The size digffibution of 7
females is shown in Appendix V, Figure 1. It is intereéting to note
that the entire legal catch 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 5e1ow the legal size limit (Morgan, 1972;
Crous, 1976).

Reproduction

Populations of P. Jongipes cygnus and P. argus demonstrate a

‘re1ationship between lobster size and water depth. The lobsters appear
‘to move offshore with age where the females reproduce in deep water. It S )
" §s not known if this occurs in Hawaiian P. marginatus. In Florida and
Australia these inshore sites are known as nursery areas. The exact
nature of the nursery areas or theif role in the 1ife cycle of the
populations is- not understood. Studies-are currently underway to
investigéte the nursery areas of Dry Tortugas National Monﬁment, a
refuge area in Florida. Preliminary observations at Kure Island suggest‘
that all size c]asses may be found in the lagoon (MacDohald and Stimson,
pers. comm.). _ |

| In Florida and -Australia, it apbears that females start reproducing .
at ages of 2 to 3 years and 7 to 8 years respectively. .Rebroduction
. starts at the same size in these two species, suggesting that the growtﬁ
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 s]igﬁt]y-smaIler sizes than are females (Heydorn, 1965), but
they are probably only ‘able to mate with females smaller than themselves.
Eqg product1on is dependent on size specific reproduct1ve rates-éhd
on the size'd1str1but1on-of the population. Size specific reproductive
rates are known for P. marginatus, but the size distributidn_resulting
from the current level of harvesting is unknown. Some reducfion 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 P. argus andbf, longipes cygnus, it appears that breeding

is continuous when temperatures are greater than 229 C, and that
breeaing ijs seasonal at lower temperatures. Two spawnings per season
are possible in the higher latitudes, while under warmer temperatures'4
to 6 spawnings are possible.

Thé phyllosoma larvae of P. longipes cygnus are planktonic for 9

months, while those of P. argus are planktonic for 5-12 months. The

Tarvae eventually settle in sha]low'aregs, usually where there is

extensive algal cover. Survival of the larvae is thought to be

extremely low.

The nature of the.regu1ation of population size and structure of
spiny.lbbsters 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) P. 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

S
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‘in_the nursery area'changés. Incfeases;in,egg'production and‘inf
juvenile survival are thought to have enabled this population to
withstand very heavy fishing pressure. However, recent evidence
‘suggests that the minimum carapace limit of 7.6 cm has-éllowed too-é};atL
a reduction in the'numberﬁ of reproducing females- (Anonymous, 1977).

For P. argus the situation is less clear. There is a considerable
body of literature which emphasizes the gfeat importancé of size speci-
fic reproductionvrates in fema1es greater than_about 8 cm carapace
length (Munro, 1974; Davis, 1975; Kénciruk and Herrnkind, 1976); No

'.evidence of changes in these rates have been presented. Similarly, no
“relationship between the survival of juveni]esvand population size has
"been documented. In the absence of dgnsity-dependent changes in the
population as the population size is reduced due to fishing,;the overall
production from the population will be lower. This will result in lower
sustainable yields.

WhiIe such relationships for Hawaiian P. mafginatus cannot be
established until the fishery has operated for a beriod of time, the
- above .information suggests that density-dependent resbonses are a key
factor in determining the sustainable yield. In the event that sqch
cﬁanges 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‘popﬁ]ation. The catch rates at the beginning of a
fishery providé some indication of the initial density of the lobsters.
The initial catch rates in some areas havé been much higher than those

experienced in the NWHI. For instance, the catch rates of P. argus in

J
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the Dry'TortUgas National Monument, a refuge, were a factor of ten

il

higher than those which were'ébserved initially at Necker Island (Davis,"
1977). ‘ |

A more direct measure of. abundance -is available in-terms of tﬁé~— )
density of animals per unit area. Estimates of such densities vary by a
factof of 150 in different fisheries. Thus for P. argus densities of |
6000 animals per km? are reported in F1oridé, while corresbonding

densities in the Virgin Islands are less than 1000. In western

Austra]ia‘densities of P. longipes cygnus in the range of 90,000

lobsters per kmz have been reported (Morgan, 1974a). It was in this
Jatter 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

Y
ety

area. For Necker Island, the total catch (including both legals and
sub-legals) since November of 1976 has been approximately 130,000
lobsters. Only approximatély 80,000 of theée Jobsters were legal and
removed from the bopulation, fherefore, some of those returned may have
been caught more than once. From these data, a catch of apprdximate]y
68 lobsters per km2 is estimated. Thus, even if only one in every one
hundred lobsters which were. present at Necker Island were éaught, 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 Ausfra]ia.

D



Seamount Fisheries o | - ' <Ti>

The Vema Seamount fishery described in Section 7.1.4 fepresents,a
coimmercial 1obster'fi3hery not'assqciated with a continental land-mass.
There are some similarities between tﬁe Vema fishery aAJ the develéb}AQ »
fishefy of the NWHI. For example, both'fisheries are far removed from
- ports, and thus difficult and expensive to fish. Vema Seamount is
‘similar t@tthe NWHI in being one of several seamounts in the same
general area supporting a particular endemic species. .

vThe Vema Séamount»is currently considered to havé been "fished out”
in three years. The discussion in 1965 of the fishery potential for
this area offer ‘an interesting insight jnto the potential within the
NWHI. Simpson and Heydorn (1965) cohc1uded that the intensive
commercial exploitation of this coﬁmunity which was -in progress should

afford a unique opportunity of observing the effect of fishing on a : , <~

N

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

. Tobster ground on Vema 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 Vema Seamount this is most unlikely as the
sharply increasing depth of the steep flanks of the seamount must
severely 1imit 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 repopulation by settlement of planktonic larvae is.
an extremely slow process. Long term commercial prospects, '
therefore, seem poor at Vema 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 f{shery jn the NWHI. In discussions with the
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Advisory Subpanel, it has been argued that the high costs of fishing in q
the NWHI, coupied with ‘the cdst of "learning the grounds"‘effeétive]y ' ié
protects the lobster populations from oyer-harvesting.' Such mechanismS

did not protect the sustainable yield of Vema Seamount: 'Heydorn's-.‘— ’
analysis of the commercial 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 rafes.

Recovery of Dép]eted Populations

Thé»experience in South Africa with refugia provides some ins{ght
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 overfighing.'

After 12 years of protection the area was opened to commercial fishing

g

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 1ater, but the popU]ation 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 éf 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,

Spapers?



'1959;>Heydorn, 1969a). Spiny lobsters from Ackland Island, Jasus v (f\>
edwardsii, have been noted in the stomachs of seals (Yaldwyn, 1958).
P. marginatus has been'observed in the spewings of the Hawaiian

Monk Seal (Monachus schau1ns1and1) (B.- and P. Johnson, .bers. comm.f;~;hd‘

SCUBA divers have observed such predation in the NwHI (Naftel and
Taylor, pers. comm.). 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
‘aré currently underway to define "critical habitat" for these animals
and Kényon (1976) summarized what is known about the life history and
habitat of the Héwaiian monk seal. The area within the fringing reef
around each js]énd appears to be used extensivé]y by monk seaTs 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 J. lalandii in South Africa and for P. longipes
cygnus in western Australia it has been shown that that lobsters are .
repelled by the deéd 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; Ch1tt1eborough
1974c). There is as yet no evidence of similar repulsion in
P. marginatus in the NWHI. |

The present uncertainty, hbWever, should not critically influence

jnitial management of the developing fishery since processing at sea



P

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

- — A

determine the 1obsters' response and possible impacts upon the fishery.



APPENDIX 11

CHARTS OF THE NORTHWEST»HAWAIIAN-ISLANDS _ . (i)

Natlonal Oceanic & Atmospherlc Admlnlstratlon,

U.S. Dept of Commerce ' -—-~ National Ocean Survey ' D=
Chart Numbers . Area
: 19016_ ' — v Niihau to French Frigate Shoals
19019 : | French Frigate Shoals to Laysan
119022 R _ Laysan Island to Kure

N
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SECTION 12.5
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