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New study provides an in-depth look
at Narthwestem Hmpqit'aﬂ Islands life
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e ward Islands Ecolo e

By Helen Alonn
Star-Bullatin Writer
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The fishing pales will be back
again. starting today in the
\#‘:hﬂh!-mmnnﬂ' Head area

to

cr;:ln'ﬁeF]’.nn‘lm' s
v's reopening Lo pole and
. %mﬂ of an ongo-
i experiment . in
t:glc.h'g two-year fishing ban is
followed by two vears in which
fighing 1= allowed. Only pole

and line fishing are allowed the
first vear; other kinds, such as
net and spear fishing, are al-
lowed during the secord year.
Eap
fife" in Hawaiian,
The Waikiki-Diamond Head

fishing from July 1878 to June
1980, opened for pole and line
fishing in July 1880 and for
other legal methods a
year after that, then closed
again i July 1982 The latest
two-year ban ended yesterday.
Statistics from the state divi-
glon of aguatic resources Seerm

to confirm what others have
long suspected: that heavy fish-
ing with nets and spears can

virtually ete the increased

300 percent to an average of
430 pouinds per acre.

Waikiki pole fishi_ng allow

séctlnnG

This seckion prepared by the stall of The Honoluo Advortiser

Tha Sunday Star-Bullptin & Advartiser
Honoluly, July 1, 1984

—= ——
& When pole fishing was per-
mitted beginning in: F 18840,
the fish ﬂgunl ?mpwulghghu;r frnm .
— about a 20 percent decrease :
Lo 380 pounds per acre. thE EE&
® When gill netti and
other methods were ed | mike markrich

beginning in 1981, the ecount
plummeted to 150 pounds per
acre — only slightly higher
than before the 8. ]

Iy, the year when gill nets,
throw-nets and spears Were

;ﬂu'?e g to divide them up

D00 waye."

(State workers eounted 2,050
people fishing d.lIIiﬂ? the first
menth of opening in 1981).

For years it had been, Enown
to people such as ETTHET
Mike Teruya that the fish popu-
lﬂthnl in tlie Wﬂikﬂi rmi;;a
was low, It was low 1,
Teruya said, "to 'make it mews
up and down the beach" when
sotneons caught

Teruya and many others
familiar with the area were
"more curious than anything”
whvl.;n the state’s eﬁerllmﬂtul
reef management plan began
July 1, 1878

After the first two-year ban
expired, Teruva claimed, fish-
ing with pole and line was
“good only for the first 10
dayvs,” He iz interested o gee
the effects of the full elght-

" wear experiment when itis

evaluated in 1988,

After looking at the prelimi-
nary data, University of Hawaii
zocloglst James Parrish said he
was encouraged that the heavy

- drop in the fish population took

place ¥ aver the two-
year fishing period rather than
in the first few weeks, He said
the upswing that takes place

i

after the heavy fishing pres-
sure ends “suggests that there
is a potential for recovery.”

his aguatic resources divi

was encouraged public Te-
gponge io the closures and
plans to continue Lthe experi
: There ig to bea public

mh-unltm 50, When al 3
data will be in. to get public
input on future mnaggemmt-

But binlogists and e who
fizh, whiie the in-
crease in fish, alre have
begun 1o disagree over “the

-area should be used.

Bruce Carlson, curater of the
Waikiki Aquarium, would like
to see fishing banned entirety
and the Waikiki arca prezerved
in the way Hanauma Bay ik
Othera think the two-year walt
ig too lonmg and the ban should
it ﬂw}iﬂ}m

Counecilman ! @
fisherman whose City Couneil.
district adjoins Lhe nrea.-_;gf-
gests a compromise. He said

le need 1o be able to fish

t that there is also & need for
atplace “where schoolehildren

fearn with safety and con-
fience about nature.”

Doo would like the reef left
open for fishing bul said the
grea surrounding the m
should be preserved %
children of
that “they can learn to
rmlu%*e a0 that it can replenish
ftzelf.”

“1 want them to know that
you should eat what you shoot
and if you aren’t going to eat it,
FHLI; ghould leave it alone,” Doo
said,




ed for a year as ban ends

T b T ko Vs 8 SRR

Fishing off the seawall at the Waikiki Natatorium

Fish Population
at Waikiki Reef

(in pounds per acre)

1980
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elreling 201 be counter clockwizp.

vdb Sklorg Cmont - wear UE.  Coagt
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5 ; & jnckets or

‘el Water shiing 1s prohlbited within
00 Teet of harbars. swimming benches,
alid monrig arens, and within 100 fest
af : el swimming ares.

ko

§.27.65

=tbpart E—Disturbing Violatians: Apsine
Hantsnm.ﬂnlmnl:a 5l
§ 2051 Disiurhing, imjurying,  and
dineagzing plawts ond animals,

tal - DMeturking, Injuring, fpearing, pnl-
SCIHIE, destrorlng, colleaking of at&:rr?:at—
g to disturh, injure, sposr, polsn, de-
SEroF of colleek any. plank o ankmal [T5
iny nottonal wildlife refuge is prohibited

The' unauthorized  operation of nire
eraft, Weluding safl planes, and hong
eliders, al altitudes rosnlting in horass-
ment of wildlife. or the umauthorized
Innding or take-off on 8 hadoss) wiid-
Ufe yefnge. except In an emergency, 1=
profibited.  Natlennl  whdife refuge

boundarios nre deslgns
FAA neronanlies] mn:;&u'ﬂ i

Wospons
BT Geneesl provislans,

LUrrying, poescssing, or dlsclirring
itrearma, roworks, ar expioeives on na-
Iﬂuml wildlife refiire s prolibited un.
m;pgmnmﬂx.authuﬁ;d émuu.t.lu Pro-
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ihi Prereons cartying unionded Tre-
arms, thal: are dismentded aop cased,
Aehiclos aisd Beats ever routes of teavel
doslirnaled ander the provision of Bub-

chn%w-.c. _ _
Aet Porsons authorized to wee firearms
fior the tnking nf: of valdiiie for
aclenUife purpases,

6y Persois anthorized by specinl reg-
uhatiang or permits to pozaoss or dee fire-
arms for the protoction of property, for
field tralls, and otlier special parpoess,

F2TAY  Wenpons otlher then frcarms.

The use or pessesslon of cross bows,
Teovos il nerewsE, Alr puns spears, rlgs; or
ather woapons on Aational witdlife ref-
uges is profnlbited excepd o8 ey be mii-
thorzed 1mder the provisions of this
Bubchapler C.

exrept by aptoind permik unlerss athorsdeg
Fermiticd under this Bubchapter o,

F 2?.:-1“2 Inieedurtion of plants onid ani.
als,

Planis aod  pnfmants’ o thed s
Liken eisewhers shill nok ba lntq-ruud-ﬂ:ad.
liberated, or placed on aby national wild.
life relipe pucent 5y fuithorised.

Subipart F—Disturhing Viaati
Nmmilnf:liwhnp::-ll;n: et

# ETIE:":’. etroctlon or pemoval of prrap-

The desirustion, fndniry. def
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ALY putilie property Including natura)
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2764 Prusperting oo mining.

Prrapecting lecating. or fAling mining
clzima o natonel wildilfe vefures ia pro-
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E2TAG  Tampering “with vehiclos snd

crpuipment.

Tampering with, entering, or stariing
any motor wehlele, boat, equipment o
machisiery or attrnpting to tamper with,
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Mauna Loa- Volca;go- Pro

By Albert Sehlstedt Jr.
Hallimore Stn
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FEEDING RELATIONSHIPS:
AWEB OF COMPLEXITY

Coral reafs in the Morthwestern
Hawaiian Islards (NWHI), largely undis-
turbed sinca the area wes declared a wild-
Ife refuge in 1908, provide a nearly
parfect  resegrch ares for studying the
feeding refationships among fish and other
animals that rely on reef systams for food.

Understanding the struature of
these feeding relotionships is
important, said Dr. James Parrish,
leeder of the Hawali Cooperative
Fishery Research Linit lo-
cated at the University of
Hawaii at Manoa in Hono-
lulu, This is especially so if man
enters the picture as another com-
petitor for reaf reasources. With this ©
knowledge researchers may ba able
to create scenarios to predict what
happans ta fesding relationships
whan predators are introduced
or removed from coral reefs. )

Faor example, which animals .
will have fewer pradators |1 commercially
important fish such as sweoweo [bigeye),
ulua {Jack fish), and goatfish are removed
from reefs? How, If at all, will wide rang-
ging predators like sharks, ulua, seebinds,
and monk seals be afected by increased
competition from man for prey?

Parrish said that after 4 years of study-
Ing fesding relationships in reef commu-
nities, “'we are now In & better position 1o
predict what's going to happen to some
part of the system If we disturb another
part of the systemn.” However, he added,
it is wnlikely that the intricacy of the en-
tire food web will be fully understood
00N,

Because there are 50 many species of
fish in the sea and because of time con-

by Susan Pirsch

straints, Parrish said he lim-
ied his study to 129 species
of fith — th

tht get

A diver nets sampies of taame (Blueling

snapper]. Ressarchers wsed & similar
method for netting fizh in the NWHI Ffor
stomach content analysis,

= Clannds Oda photo

#

much of their food
from tha reef.

He included galapagos, grey
reef and tiger sharks, and two
species of jacks, the white ulua and the
omilu [blue ulua), becawss they visit the
recf often and they eat a wide variety of
foods.

Ornce the fish to be studied were seleg-
ted, samples of them were gollected and
taken sshora, wihere ressarchers anelyzed
the stomsch contents,

Parrish said that stomach content anal-
wyiis revealed that “a lot mare fish eat fish
than we had praviowsly thought." Crabs,
tod, play an important rode in fish diets.
To a lesser degree, lobaters, shrimps, octo-
pus, squid, and algas do too.

Some of this reef food I also In the
digts of seabinds, monk seals, and sea fur-
thez — all of which make some use of the
reaf for feading, ha said.

While Parrish wt conducting his study
on meef fish, other researchers were gath-
aring dats on sesbirds, monk seals, and
gea turtles im the NWHI. The dats these
researchers  collected, when compared
with Parelsh's, moy provide a better un-
derstanding of the NWHI food web, he
sald,

The researchars investigated the living
resources of the NWHI as part of a B-year
study sponsored by the Mational Marine
Flsheries Servies, the LS. Fish and Wild-
life Servica, the Ocean Resources Office
of the Hawaii Department of Planning
and Economic Dewelopmant, the Hewaii
Departrment of Land and Matural Re-
sources, and the University of Hawail
Sea Grant College Program.
(Cantinued on page )



A Head Start for Monk Seals

by Susan Pirsch

A Hawaiian monk seal pup (Monachus
schauinfanal] wakes up to find s mother
gona. Another attempts to swim after its
mather, but returns to the shore when
she resched desp water, These pups, ot
Just & weaks of age, are now “officially™
wapned and survival, In part, depends on
avoiding sharks, sdult mele monk seals,
and, to some extent, humans. Unless, of
course, the pup heppens to have been
bom female and on Kure Atoll, the loca-
tion of the Mational Marine Fisherles
Sarvice (NMF5] monk seal head start pro-
gram, begun in 1381,

According -to John R Henderson, a
MMFS researcher working with maonk
sagls, the program was started to curb the
decking of the Kure Atoll monk ssal pop-
ulation. Handeraan, along with William G.
Glimartin, another NMFS rasesrcher, sets
up the program each summer on Kure,
The U5, Coast Guard, Henderson aald,
provides transportation amd other logs-
tical support,

Eure Atoll was chosen as the site of
the monk seal head start program, he said,
because the population there has becoms
unstable. Researchers wara afraid that a
fow rate of survival for monk sesl pups
would evenfually resuft in an old sesl
population. This could mean trouble for
the saals, he said, because "if you don't
hewe the kids coming up, your population
i going to crash,”

“We felt that Kure wes the place that
most warranted having a head start pro-
gram. Thers is just a remnant of the orlg-
inal monk seal populfation thers. Only

aight female adults ware counted on the
beach in 1583, he said,

I general, monk seal populations have
declined throughowt the Hawaiian lalands,
Basch counts, which only assess seals on
the beach and not the seals in the water,
have shown s dramatio decling in the Kura
seal populatian,

Hendarson said in 1967, an average of
128 monk seals was counted on Kore
Atoll, By 1882, the averags was 24,

Adult mabe monk cesls, shark preda-
thon, and to some extent, human distur-
bances have affected the seal population,
he said. Male monk seals occasionally mis-
taka a newly weanad pup’a saarch for its
mather & sexual receptivity. Such sncoun-
ters usually take place in tha water, ha
said, and pups may come away from them
with desp testh marks on their necks.
These wounds may becoma infacted and
wagken the pup making them easy shark
prey. Sometimas, the Infection alone Is
encurgh to kill & pup, Henderson sald,

Although latefy, human disturbances
mey play a lessar role in the declining
monk seal population, there was a time
when wehicles were driven on Kure's
beactes and dogs were allowad to run frea,

Such disturbances may have driven
pragnant females to nasrby Send Island
to give birth, he said. Although Sand
Island, Shark lstend, and Green lsland all
comprise what & called Kuré Atoll, Gresn
Istand i the most suitable for pupping
becausa It offers the most protection.

Mow thet it Is illegal for vehicles to
drive on Kure's beaches and dogs have
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been banned, the monk sesl population
has a batter chance at recouping. This is
the goul of tha NMFS monk seal head
Start program.

Hemderson said protacting female pups
during their first summer, which appears
to be the most eritical time for- them; may
eventually stabilize Kure's seal population.

The hagd start program bagins, he zaid,
when a nowly weanad pup 15 spotted sit-
ting slone on the beach. This wsually
oceurs In fote March or in esshy Aprl.
When a pup is seen alone, It ks nettod,
witighad, seced, and tapged, Femals pups
ara then pleced in a 400t by 200-fu
enolosure which is partially in the water
and partially on the beach, Male pups ara
tagged and released.

Female pups, Hendarson said, are kept
in tha enclosure wntil Septamber. During
their stay they are allowed to farages for
food, but tha bulk of their diets consiets
of locally trapped fish fed to the pups by
the rasagrchers,

Feeding pups locally caught fish serves
two - purposss, Henderson ssid, |t gives
researchers a better [dea of what monk
seals eat naturally snd it helps ressarchers
determine if something in the monk seal
diat I3 responsible for the popiilation de-
cline. **if we were feeding tham hot fish,
we'd know it,” he sakd, “but we hed no
problams with any of the enimalks.”

There was some concem, howaver,
that after being hand fed for an entire
summer, monk seal pups would have a
difficult’ time adapting to life outside of
the enclesure, he sald, But the success of
the program has eliminated this concern,



mrothar for about the et fve weeks of itz [ife.

=5, Fish and Wikdiife Service photo

In 1881, for example, five female pups
spent the summer in the enclogure on
Kurg &Atoll. Of these, four are still baing
seen there, In 1882, three pups weors “*head
sterted™ and all throe are 5tlll being seen,
he said. In pontrast, seven male pups wene
born during 1881 and 1982, and of these,
just three are still belng seen.

Male pups are not hesd  started,
Henderson said, because males can imprag-
nate more than one femalbe at & time. In
foct, because only males were born on
Foupa durlrgg.‘l-ﬂﬂs, the head start program
did not operats that year.

Head starting fersale pups will continue
umitil the NMFS permit to do so esxpires in
1887, he said, &5 long as the Hawaii De-
partment of Land and Matural Resources;
which has jurisdiction on Kurs Atoll
bacause |t |5 & state bird sanciusry, con-
tinues to grant its approval. [

Safe Boat Battery Installation

[Editor's note: The following information iz taken from Boating Safety Gir-
culer 58 (October 1983), published by the U5, Coast Guard.]

At s 1983 mesting of the Mational
Boating Safety Advisory Council, one
member desoribed  some serlous fires
and explosions that have ocecurred on
boats agulpped with side terminal bat-
taries and portable fuel tonks, Mew
batteries no longer heve the tarminals
on opposite corners on the top. Mow
the terminals are located next to each
othar near the top on the same side,

If one of these new batterles ks not
properly “insulated ond secured in 3
battery box, it can, during sharp turns
of the boat, slide across the deck bring-
ing the terminals into contact with the
side of the fuel tenk and causing a
spark and then an explosion,

Buch an sccident can be prevented
by securing the battery tightly and
insulating the positive terminal as is
requlred by the Elecirical Systems
Standard,

The standard calls for restraint of
each battery in both horizontal and
vertical difections, Inboard boat manu-
focturers are required to install bat-
teries in such a way that they will not

miowe meorg than 1 inch in thres direc-
tions — wartical, horizontal {fore and
aft), and horizontal [port and star-
board) — when sublected to a BO0-
pound test forcs for 1 minute. Battery
Instaliers would be wise to try to maet
these same requirements,

The typleal commerclal plestic bat-
tery box, in addition to being resistant
to the electrolyie (wswally sulphuric
acid), protects the battery terminals
and will pravent the maximum 1-inch
movement. The box must be securely
fastaned and spacing matarial resistant
o thee electrolyte masst be pleced ingide
It to resirict battery  mavement.

The requlstions prohibit boat man-
ufacturers fram installing a battery
directly sbove or balow a fusl tank,
fueel filter, or fitting In & fuel line,
Leaking fuel could domage the cosing
of a battery |mstalled benesth a fuel
system component. And, leaking alec:
trolyte from & battery Instalied sbove
o fuel system component could create
lgaks in the fuel system. []

Thiz monk seal wes appavently the vietim of 8 shark atteck.
—0.B. Marshall phata

. - w e L L
This fence snclosure on Kure Atoll protects famale monk seal pups from predators and other dengers during their first summer.
The pool in the center of the pen has now been removed hecause the pups seem to have no use for it.

~#flob Morrow photo



FEEDING RELATIONSHIPS (continusd from page 1)

Althowgh all of tha field work iz now
finished, much of the data collected in
the various resesrch projects are not yei
resdy’ to- be compared directly with
Parrish’s data. Whan they are ready to be
compared, he will have a better idea of
tho competition in existence for roef re-
SOLIFCES,

There i some potentlal for competi-
tion between seabirds and demersal {reef]
fish,” he said, "bacause sasbirds eat fish
and flsh ear fish,”" Seablrds, he added,
probably eat a lot of fish because they
burm so much energy. How much of their
food comes from reef communities, how-
ever, is still mot fully known.

Parrish said U.S. Fish and Wikdlife re-
saarchers who stedied saabirds toid him
that seabirds primarily eat a lot of slivery,
surface-swimming fish = fish that were not
& major pert of Parrish’s study, Some s88-
birds do teke puvenile fish that appear to
be important to the reef community,
and they probably compsata with reef figh
for ootopus and squid, ho sakd.

Sinca monk ssgls “ara pratty catholic
in their tastes,” and eat a wide variety of
foods, Parrish seid they probably com-
pete with reef fish for reef resources.

.

f
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The turtle shells and the lower Faif of a shark sesn here were taken from the
stormach of the shark fving an the boar deck,

~Leighton Tayior photo

Unfortunately, litte is known about
tha natural dists of monk sebls because It
i5 illegal and unreasonable to kill & maonk
seal or to extract its stomach contants for
analysis, he said,

Diet data that do axist for monk seals
ware collectad by researghers for the Na-
tional Marine Fisharies Servics (NMFS)
throupgh a femala monk seal pup head start
program and through analyss of scats
{fecal wastes], Parrish said,

The monk seal haad start program has
begun to put a “kink™ in the food chain
by protecting female pups from sherk.
predation, It also helped researchers ml_;‘
lect data on monk seal diets that™ is infi- =
nitaly bettar than we had before,” he said,

Seats that were collected wera analyzoed
by resagrchers and |ldentifisble substancas
such # fish bones and other parts wers
compared with a collaction of fish parts
Parrish had previously identitiad,

Even though some dets sbout monk
seal diets does exist, Parrish said that until
his data i compared with the NMFS re-
searchers” data, no firm conclusions can
be made sbout scompetition bebwesn
monk seals and reef fish,

Sea turtles are also protected by law

bacause of their small population. Conge-
quently, like monk seals, thera 5 very
limited information about their diet, he
said.

Yit's my Impression,” Parrish said,
“that sea turtles like large fleshy. algae,
the ones that look like grapes and grow
like wines slong the ocean bottom, for
example. Although some fish like these
algae, too, it wouldn't surprise me if we
found that the bulk of the turthe diet is

‘ niot the sama as the bulk of the demerzal

{reef} fish diet,”

The same is not true for sharks and
|acks becausa “‘thay really integrate the
resources out there'" he said, The tlger
gherk, for axampde," is reslly just a swim-
ming garbage can. It is also the only shark
known to eat other sharks."

Because sharks and jacks eat a wide
wariety of food from just &s wide & variaty
of places, he said they probably compete
with many fish species for food &t meny
bevels of the food chain,

This s why studying shark and jack
diets can giva researchars a better wndar-
standing of the prev-predator relation-
ships in the NWHI, he zaid.

For sharks, and to some extent for
jmcks, this feeding relationship Is now bat-
tor understood, said Parrish. Stomach
conternis from sherks and jacks wam ana-
Iyvzed and an estimate of their population
was made, Tha amount of food thay st
and the amount of engrgy they burn were
estimated, too. These deta can then be
uwsed 1o estimata tha amount of food cur-
rently being taken by the sharks and by
the jacks.

Parrish =aid, if this systern could be ap-
plied o all of the fish species in the NWHI
reaf communities and to other wide-
ranging predators, researchers could deter-
ming who is eating whom and, o some
degres, how meech is baing eatan.

Becauss there are so many species of
fizh in tha NWHI, he said, it is unlikely
that data on all of them will ever be very
praciee. |nmstesd, researchars will "work
from the top down, starting with sharks
and jacks to estimate how much prey was
eaten by each predator at each level of
the food chain.

Within a year or 30, Parrlsh sald he
hopes to sit down with other MWHI re-
searchars who have collected dietary data
55 e can bétter understand the nature of
the competition for food among animals
on coral reefs. He can abo examine the
affocts that removing fish from reefs could
have on other animals dependent on reafs
for food. O

s
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FEDERAL-STATE
OCEAN MINING
TASK FORCE
ANNOUNCED

Governor George R, Arlyoshi of Hawaii
and Secretary of the |nterior William
Clark on February 8 announced the for-
mation of & Joint Federal-State Tesk
Force to comsider the sconomic potential
and environmental Impacts of ocean min-
ing for the recovery of cobalt-rich man-
panesa crusts in the 200-mile Exclusive
Economic Zone {(EEZ) surrounding the
Hawailan Archipelago.

“We are pleased,’” said Secretary Clark,
"to have Hawaii join us in this coopera-
tive affort and look forward to establish-
Ing this procedure with other states on
similar projects.”

“It is 8 great step forward,' said Gow-
arnce Arlyoshi, “to have the state and
federal authorities working so closely to-
gather to assess these ocean resources
within the Hawsiian Archipelago for the
benafit of all the people of Hawaii end
our nation,"

Thae task force will evaluate opportuni-
ties created by the Presidential Proclama-
tin of March 10, 1883, which established
the U5, EEZ, and will also consider ways
of implementing the Interior Depart-
ment’s responsibilities for autharizing the
exploration and development of mineral
resalrces within the EEZ under the Outer
Continental Shelf Lands Act of 18563,

The goal of the task force is to estab-
lish a closs working relationship betbween
stote and federal authoritles which would
permit the potential lessing, exploration,
and devalopment activities to be carried
out under terms which meet the environ-
mantal requirements and economic aspi-
rations of both the State of Hawall and
the fedaral government,

The manganess crusts are from 1 to 7
em -thick, are found on seamounts of
depthe of BOO to 2,400 m, and may con-
tain in excess of 1 percent cobalt, In com-
parison, onshore deposits usually are
found with only .25 of 1 percent of co-
balt. In addition to cobalt, the crusts con-
tain potentially economic deposits of
nickel and manganese. Thess metals are
widely used in specialty steel alloys. For
example, cobalt, gives steel greatly en-
haneed resistance to high tamperatures
and pressures, and ls used for Jet aircraft
engines, The LLS. is almoat totally depen-
dent on foreign sources for thess critical
minerals,

-
This yelfow-bellied sea snake was found desdl off Hilo. They are easify besched

because of 8 rudder- ke stricture that rng slong thelr bellies [inset),

—Walkiki Aguarfum photo

Sea Snakes Malke Visit

by Carolyn lanzza

Fisherman are urged to baware of ven-
omous yallow-bellled sen snakes jn an ad-
vieory  rebossed sarlier this yesr by the
Walklki Aquarium,

The aguarium has confirmed flve sight
Ings of this deadly regtile In Hewnilan
watars during the past 2 vears and ad-
vises amyone who shcounters & sea snake
to avoid it People who stay clos to shore
have liftle chanes of sesing one, but peo-
pla Iike fishermen who go offshore — as-
pecially at night — might see ona.

Bea snakes sre generally not sggressive,
They wuslly do not bite unless provoked,
and becsuss thair wanom is used primardiy
tor defensive purposes, thay rarely Inject
vanam when  they bite, However, thelr
venoim k& even more deadly then a cobra's:
one drop is enough to kil thres padple.
And, ses snakes can inject up to ajght
drops-in & single bite. [

The vellew-belly 15 a surface foodar

that floats akong with ocesn currents. [t
swims with its head and tail Ranging
slightly downseard, waiting to prey on
srmnll fsh,

The 580 snake i sbout 3 ft long, has
scales, end has & flattened body, I3 back
& jot black and its underside is yellow,
the colors sharply contrasting along the
siddos. The tail & spotted,

How sas snakes et to Hawaii is tmcar-
toin, but they may float from waters off
Central America whers thaoy live in lerga
numbaers. It |s also tvnknown whather the
snigkes havo established breeding grounds
in Hawalign waters, but squirium author-
Itkes dowbt that this hes ooccurrad,

It is the most widely distributed of
abrout B0 speaies of sea snakes and 18 the
only amg found in the Easternn Pacific.

If an emergensy arises, thoe Waikiki
Aquarium has anti-venom and telephane
numbers of physiclans knowledgeabla in
traating sea shake bites. Call the squarium
at (B08) 823-8741. 00

The inftial assignments of the task foree
are to delineate the primary aress of inter-
ests for exploration and to define those
environmental concerns which must be
taken into considerstion in o draft envi-
ronmental Impact statement,

Co-chairmen of the Jolnt Federal-State
Task Force are Dr, Michael J. Cruickshank,
mining engineer with the Interiar Depart-

ment's Minerals Management Sarvice, and
Dr. John C. Wilshire, manager of the
Ooesn Resources Office, Hawaii Depart-
ment of Planning and Economic Develop-
mant. The chairmen weré chosen to load
this eritical environmental and economic
avalugtion becausa of their extensive ex-
perignce in ocasn mining, marne geology,
and environmental research, O]



MARINE
MISCELLANY

1983 STATE DATA BOOK AVAILABLE

The State of Hawall Dats Book 1883 i3 now avallable from
the Hawaii Departmant of Planning and Economic Developmant
(DPED). Copies may be ordered at $6 each ($10 postpaid to
out-of-state addresses) from the DPED Information Office, 250
5. King 5t., Tth Floor, Honolulu, HI 86813, Checks, money
Er:Ew&”nr purchase orders should be made out to the "State

The data book s the standard official summary of statistics
an the social, economic, and political organization of the state.
It contains 24 subject sections with narrative summarles, 620
statistical tables, and an extensive Index, Although It is the
largest edition published, many statistical series have been sus-
pended or terminated largaly because of federsl budget redus-
tione, Following sre examples of data in the new volume.
® Hawaii's de facto populstion {includes visitors but excludes

mm terporarlly out of state} was 1,119,000 in mid-
® Puu Kukui, Maui had 534 inches of rainfall in 1882, surpass-

ing by 10 inches the record set on Wainleale, Kauai in

1947-48,

& [Overnight-end-longer visltors reachid 4,243,000 in 1982,
nearly twice the 1972 count, Visitor-related spending in
1082 reached $4,235 billion and accounted for $448 million
in tax revanuas,

® |n 1880, 7.8 percent of all females 16 years old and older

".ware in the labor foree, the fourth highest retic in the
nation.

® The average wage rose from 57,888 in 1972 1o §15,367 in
1982, After sdjusting for inflation the average waps declined
by 23 parcent in the ten-year period.

® Of 21,264 businesses in 1981, 10,960 has fewer than five em-
ployess, Seventesn had more than 1,000 emplovess each,

® Pineapple acreage fell from 58,100 in 1872 to 36,000 In
1982. The walue of pineapple sales (fresh equivalent) rose
from $43.9 million to $99.5 millian.

EARTH LECTURES AT UH-MANOA

A series of flve lectures on the planet Earth beging on
Wednesday, April 4 in the Campus Center Ballroom at the Uini-
varsity of Hawsii-Manoa in Honolulu., The lectures are “The
Earth Among the Planets,” “Earth the Water World,"" "Obsarving
the Planets from Mauns Kes,” “Volcanoes in the Sea,” and
"Comparative Planotology.”

Tickets may be purchased for the series or for individual
lectures. For information call S48-8623.

BIG ISLAND ESTUARINE PLAN
TO BE DEVELOPED

The Hewaii Department of Planning and Economic Develop-
ment has awarded a 522,000 contract to Decision Analysts
Hewaii, Inc. for development of a Walmanu Estuarine Sanctuary
Management Plan. Waimanu Valley is located on the northeast-
ern coast of the Eland of Hawaii and encompasses 3,700 acres
of unspoiled forest and wetlands, At one time inhabited, this
remote area has reassumed the cheracter of a pristine stream and
valley ecosystem.

The management plan will provide information on the
valley's history and physical and biologlcal features; identify
current uses, conflicts, and problems ooccurring in the valley:
and develop & managerment strategy to protect and promots
its natural processes and systems s & afte for research and
educational activities. O

Makal |5SN 0746-2896
University of Hawaii

Bea Grant Extension Bervice
1000 Pope Road, Room 213
Honolulu, HI 98822




HAWAIIAN ISLANDS
NATIONAL WILDLIFE REFUGE

PLANNING UPDATE

No. 1
July, 1983

ALOHA

The U.5. Fish and Wildlife Service recently announced the start of a master
planning effort for the Hawaiian Islands National Wild1ife Refuge (NWR).
The planning staff for this project would Tike your input. Throughout the
planning process we intend to communicate with citizens, agencies and
organizations through correspondence such as this Planning Update.

Enclosed you will find background material pertaining to the Hawaiian
Islands NWR and the master planning process, as well as a short response
form. 50 that we may better understand your interests and concerns rela-
ting to management of this refuge, we hope that you will take the time to
fill out the form and return it to us by August 10, 1983,

If you would Tike more information or have additional comments, please feel
free to contact any of the following individuals:

Refuge Manager Pacific Islands Administrator

Hawaiian Islands NWR 1U.5. Fish and Wildlife Service
P.0. Box 50167 P. 0. Box 50167

Honolulu, Hawaii 96850 Honolulu, Hawaii 96850

(808) 546-5608 (808) 546-5608

Planning Coordinator Chief, Branch of Planning

U.S5. Fish and Wildlife Service U.5. Fish and Wildlife Service
Division of Engineering Division of Refuges

500 N.E. Multnomah 5t, Interior Building

Suite 1500 18th and C Street

Portland, Oregon 97232 Washington, D.C. 20240

(503) 231-6145

5
n

Sincerely,

Robert S5hallenberger -
Refuge Manager



REFUGE MASTER PLANNING. WHAT IS IT?

A DEFINITION

Master planning is a comprehensive system of land-use planning that
provides long-range guidance for the management, utilization, growth and
development of land and water areas managed by the Fish and Wildlife
service (FWS)., Master planning forecasts important changes, additions and
extensions of the management and development of a refuge which are likely
to become desirable and practicable in the future. This affords the
opportunity to coordinate present and future patterns of land use.

THE NEED

Master planning is conducted by the FWS in order to provide continuity and
efficiency in management, to resolve confiicts between wildlife needs and
gther resource demands, and to sbtain valuable public input to FW5S
decision-making.

REFUGE MASTER PLANNING OBJECTIVES

e Ensure that national
FWS policy s incor-
porated in the man-
agement of individual
refuges.

sDetermine the capa-
bility of refuges to
assist in meeting FWS
goals, objectives and
long-range plans.

» Proyide guidance To
refuge managers in
the ?urmulat1nn of
management and deve-
lopment plans for
specific programs.

1 Great Frigatebird With Chick

THE PROCESS

The master planning process consists of an Inventory Phase in which data 15
collected, resource information is mapped and priorities are tentatively
set: an Analysis Phase in which the refuge capability is determined for
existing and potential uses; and a Synthesis Phase in which objectives are
set and the final plan dE¥E1qPEd. In the case of the Hawaiian Islands WWR,
draft and final Environmental Impact Statements will also be prepared and
circulated. We estimate the planning process will be completed in
September 1984,



HAWAIIAN ISLANDS NWR - MASTER PLANNING RESPONSE FORM +#1

1.

4.

5.

6.
7.

Please rank in priority order (l=high, 5=low) what you perceive to be
the issues or concerns that should be considered in the master
planning process. Use the blank lines for additional dissues or
concerns that are rot included on this Tist.

___ctultural resource research __ fishery support facilities
___Cultural rsource protection ~__Tern Island management
___religious freedom rights —__on-site education programs
__terrestrial ecosystem research ~ other public-use impacts
__terrestrial ecosystem management ~  nature tour opportunity
—_monk seal/turtle research ___risk of vessel grounding
___monk seal/turtle management ___oil/hazardous chemical spill
___pMnk seal critical habitat wilderness area status
_green turtle critical habitat nther management options
__endangered land bird research  — interagency coordination
___endangered land bird management —  refuge boundary gquestions
—_seabird research ___research natural area
___seabird habitat management ___unigque ecosystem recognition

— reef ecosystem research
__reef ecosystem management
___introduced exotic species
requlation enforcement
recreatijonal fishing opportunity
—__commercial fishing opportunity
—__recreational diving opportunity

Please provide any suggestions or ideas you may have to ensure
adequate public involvement in the master planning process.

]

Do you wish your name removed from the mailing 1ist? Yes No
My address should be changed to: NAME:
STREET:
CITY/STRTEFLIF
{Optional) T represent: Self, Federqﬁ Agency, State Agency,

TTTana] Agency, _ PubTic Inteﬁ_Ff Group, Business, Other
st} . L i

(Optional) My name is:

——

Please suggest others who you feel should be on the master plan
mailing 1ist:

Please provide additional comments if you wish [use additional sheets
if necessary).



REFUGE MASTER PLANNING. WHAT IS IT?

A DEFINITION

Master planning is a comprehensive system of land-use planning that
provides long-range guidance for the management, utilization, growth and
development of land and water areas managed by the Fish and Wildlife
Service (FWS). Master planning forecasts important changes, additions and
extensions of the management and development of a refuge which are Tikely
to become desirable and practicable in the future. This affords the
opportunity to coordinate present and future patterns of land use,

THE NEED

Master planning is conducted by the FWS in order to provide continuity and
gfficiency in management, to resolve conflicts between wildlife needs and
other resource demands, and to obtain valuable public input to FWS
decision-making.

REFUGE MASTER PLANNING OBJECTIVES

e Ensure that national
FWS policy is incor-
porated in the man-
agement of individual
refuges.

eetermine the capa-
bility of refuges to
assist in meeting FWS
goals, objectives and
long-range plans.

e Provide guidance to
refuge managers in
the formulation of
management and deve-
lopment plans for
specific programs.

- Greal Frigatebird With Chick
THE PROCESS X

The master planning process consists of an Inventory Phase in which data is
collected, resource information is mapped and priorities are tentatively
set; an Analysis Phase in which the refuge capability is determined for
existing and potential uses; and a Synthesis Phase in which objectives are
set and the final plan developed. In the case of the Hawaifan Islands NWR,
draft and final Environmental Impact Statements will alse be prepared and
circulated, We estimate the planning process will be completed in
September 1984.



HAWAIIAN ISLANDS NWR - MASTER PLANNING RESPONSE FORM #1

1.

2.

4.

5.

Please rank in priority order (1=high, 5=low) what you perceive to be
the issues or concerns that sheuld be considered in the master
planning process.. Use the blank Tines for additional issues or
concerns that are not included on this 1ist,

cultural resource research __ fishery support facilities
cultural rsource protection Tern Island management
religlous freedom rights on-site education programs

__terrestrial ecosystem research ~ other public-use impacts

terrestrial ecosystem management nature tour opportunity

— monk seal/turtle research ___risk of vessel grounding
__monk seal/turtle management —_oil/hazardous chemical spill
___monk seal critical habitat ___wWilderness area status

green turtle critical habitat other management options
__endangered land bird research  — interagency coordination
__endangered land bird management refuge boundary guestions
__seabird research __research natural area

seabird habitat management ___Unigue ecosystem recognition

—__reef ecosystem research
reef ecosystem management
~_introduced exotic species
regulation enforcement
—recreatfonal fishing opportunity
—_commercial fishing opportunity
—_recreational diving opportunity

e

Please provide any suggestions or jdeas you may have to ensure
adequate public involvement in the master planning process,

Do you wish your name removed from the mailing sty Yes No
My address should be changed to: MNAME:
STREET: -
CITY/STRTEJTIP =
%
(Optional) I represent: 5elf, Federal Agency, State Agency,

Local Agency, PubTic Interest Group, Business, Other
Trist) 2 . i =

(Optional) My name is:

-

Please suggest others who you feel should be on the master plan
mailing 1ist:

Please provide additional comments if you wish (use additional sheets

- 1f necessary),.



PUBLIC INVOLVEMENT

As a concerned citizen, interest group or agency, your role will be to aid
the planning staff by identifying your personal interests and concerns
about the refuge and by providing input and feedback on priorities,
objectives and plan alternatives.

THE RESULT

The end result of the process will be a long-range strategy for resource
management and public use of the refuge.

Tern Island

HAWAIIAN ISLANDS NWR: BACKGROUND INFORMATION

The Hawaifan Islands MWR has its brigin in the Hawaifan Islands
Reservation, created by President Roosevelt in 1909, The Executive Order
which created the Reservation was issued to prevent the continuing
slaughter of seabirds, which had been exploited for their eggs, feathers
and guano. Commercial exploitation, and its lingering after-effects,
nearly eliminated the Hawaiian monk seal and eventually led to the
extinction of three unigue land bird species on Laysan Island. The
designation of the Reservation was changed to the Hawafian Islands Mational
Wildlife Refuge by Presidential Proclamation in 1940. By formal agreement,
the emergent lands of the NWR were also designated as a Territorial
Wildlife Refuge in 1951. Because of its unique value for research, the NWR
was als0 recognized as a Research Natural Area im 1967.

The Hawaiian Islands NWR, as defined by the FHS,Einc1udes nearly 1800 acres
of emergent land and approximately 254,000 acres of nearshore waters,
principally within atoll lagoons, Most of the nearshore waters included in
the NWR are Tess than 10 fathoms in depth. Terrestrial habitat fncludes
the rocky islands such as Nihoa and Mecker, low sandy islets within major
atolls and the larger (up to 2 square mifes} flat {aysan and Lisianski
Islands. Tern Island, at French Frigate Shoals, is the only extensively
altered island in the NWR, having been enlarged from 11 to 37 acres in
1942. The Service currently operates a field station at Tern Island.



BACKGROUND INFORMATION (Continued)

Fish and Wildlife resources on the Refuge are diverse and abundant. An
estimated 12 million seabirds of 18 species find breeding habitat on Refuge
islands and feed in both nearshore and offshore waters. Several endemic
species of plants, mollosks and arthropods share the terrestrial habitat
with four unique, endangered land bird species. The principal breeding
habitat for endangered Hawaiian monk seals and threatgened green sea
turtles 15 found within the Refuge, although these species range well
beyond Refuge boundaries. Lagoons and nearshore waters support a rich
assemblage of fishes and invertebrates, including some species of
commercial value.

The fish and wildlife resources of the MNorthwestern Hawaiian Islands and
waters out to 200 miles were the focus of a recently completed 5-year
multidisciplinary research project. The Tripartite 5tudy involved the
cooperative effort of the National Marine Fisheries Service, the Fish and
Wildlife Service, the State of Hawaii Division of Agquatic Resources and the
University of Hawaii's Sea Grant Program. A major focus of this study was
an assessment of the commercial fishery potential of the Northwestern
Hawaiian Islands and the potential effects of expanded fishery development
on other fish and wildlife of the Refuge.

PLANNING INITIATIVES

Amajor objective of the , = . : : , .
Tripartite Study was to - Y
gather data to be used in |5 e,
resource management plan- [ wleuladiins
ning for the Morthwestern ok
Hawaiian Islands, The frsee - R
Hawaifan Islands NWR Mas- it

ter Planning project will , #
draw heavily on this im- .
portant source of infor- ¢
mation. It will also | e L

IFlaaiainan 150 ANDS
FATIDRAL WWALDLIFE

iibarghs

draw upon the large body

of related planning ef-
forts which took place
prior to and during the
Study. Among the most
pertinent of these are
the 5tate of Hawaii's

TAD" i

T -
Barth Pacilic Qcean

- —

HAWAIIAN ISLANDS NWR

Fishery Development Plan, :

the FWS's Tern Island

Study, the critical habitat proposal for the monk seal, recovery plans for
the endangered monk seal and land birds, fishery management plans for
various commercial resources and cooperative planning studies for fishery
support facilities at Midway and Tern Islands. The FWS's Regional Resource
Plan, completed in 1982, establishes management priorities for fish and
wildlife resources in the Central Pacific. These priorities will be
cons idered throughout the development of the master plan.



HAWAIIAN ISLANDS
NATIONAL WILDLIFE REFUGE

PLANNING UPDATE

No. 2
October, 1983

GREETINGS:

This 1s the second in a series of newsletters concerning the U. 5. Fish
and Wildlife Service (FWS) Master Planning effort for the Hawaiian
Islands National Wildlife Refuge (NWR). This Planning Update is
fntended to keep you informed about Master Planning activities and to
seek your continuing input on important planning issues. We again ask
you to use the enclosed postage-free response form to share your
thoughts and suggestions with us.

WHERE WE'VE COME FROM . . .

In the first newsletter, we discussed the master planning process and
provided some background {information on the refuge. The enclosed
response form identified issues and concerns. Respondents were asked to
indicate the importance of issues and concerns by ranking them. We also
asked for suggestions regarding our public involvement program and
additional names to be added to our mailing Tist. As a result of this
request our mailing list grew by an impressive 27%.

The first newsletter was sent to 357 individuals, agencies and
organizations of which 398 had responded as of Spptember 15. Tabulating
and summarizing the results of the ranking procedure provided some
interesting insights into the respondents' wviews. Although some
respondents expressed confusiom about the request to rank issues and
concerns relating to the Hawaiian Islands NWR, we found the public input
to be informative and useful in our planning process. We attempted to
make the initial mailing 1ist comprehensive in scope, with at least some
representation from all those individuals, agencies and groups who had
demonstrated an interest in management of the MNorthwestern Hawaiian
Islands. Yet the 1ist was not equally representative of the varied and,
in some cases, opposing interests so one must be cautious in evaluating
the results of an issue ranking process.



In general, respondents considered regqulation enforcement and resource
management issues, particularly those vrelating to threatened and
endangered species, to be of very high priority in master planning.
Refuge boundary questions and interagency cooperation were also highly
ranked. Religious freedom rights and public use issues were ranked at
the low end of the scale, However, commercial fishing opportunity
ranked near the top of the varied public use jssues.

Respondents supplied us with a wide variety of additional issues and
concerns not on our original 1ist. These included: marine sanctuary
status, fisheries research and management, disease prevention and
research, off-site educational programs and the effects of military
activities on the refuge.

We also received many suggestions
and ideas regarding public
involvement and dits place in the
master planning process. Many
suggestions related to the need for
public meetings or workshops. It
was also suggested that the Service
approach special interest groups and
take advantage of the opportunity to
attend their meetings to discuss
master planming and gather input.
Use of the media to publicize the
master planning process was also
recommended. We appreciate all
suggestions and ideas received to

te. Several recommendations, such
as personally meeting with interest
groups, are being implemented now.
Other suggestions will be considered
in subsequent steps of the planning
process.

WHERE WE'RE HEADED . .

This newsletter will address the existing and potential outputs for this
refuge, OQutputs are the various things the refuge can produce. You'll
be asked to consider a proposed list and provide your thaughts and
suggestions to improve the 1ist. Using yowr input, we'll begin to
evaluate the potential for the refuge to produce these outputs, where
they can be produced and where they might conflict with each other.
Research data gathered during recent Tripartite studies will play an
important role in this evaluation. This will lead to the development
and evaluation of various respurce management options, each designed to
produce a different mix or Tevel of outputs, Our next newsletter will
address these preliminary management options and provide an opportunity
for you to contribute your suggestions.



REFUGE OUTPUTS

National Wildlife Refuges are established to produce and provide a wide
range of "things." We refer to these "things" as outputs. For example,
producing young turtles in the Hawaiian Islands NWR 1is an output.
Providing an opportunity to conduct research or to take fishery
resources are also potential outputs of the refuge. Some outputs have
higher priority than others, based upon legal mandates and national or
regional policies. As you can see from the list on the next page,
resource outputs are of higher priority than public use outputs.

As part of the master planning effort, we have drafted a prioritized
list of outputs that the Hawaiian Islands NWR is capable of producing.
Whether or not any particular output is economically or biologically
feasible or even envirommentally acceptable is a question that must be
answered later in the planning process through the development and
evaluation of various management options for the refuge.

DEFINITIONS OF OUTPUTS - RESOURCE MANAGEMENT

A brief definition of each of the wvarious outputs on the Hawaiian
Islands NWR 1ist will enhance your understanding of the planning process
and provide a basis for comments and suggestions.

1) Endangered Species Production/Maintenance: "Endangered species"
resident in the Hawaiian Islands NWR include the Hawaiian monk seal,
Laysan duck, Laysan finch, MWihoa finch and Nihoa - millerbird.
"Production" refers to the actual result of successful breeding (e.g.
young produced), "Maintenance" refers to the support of wildlife
?npulatinns fndependent of breeding activity and 15 measured in
‘use-days® (e.g. the number in the population multiplied by the number
of days spent on the refuge).

.fﬂ.f'".i.' :
Threatened Turtle

2) Threatened Species Production/Maintenance: The only wildlife
species listed as "threatened" in the Hawaiian Islands NWR is the green
sea turtle.



HAWAIIAN ISLANDS NWR MASTER PLAN OUTPUT LIST

The following 1ist represents all outputs that are currently produced at
the refuge or possibly may be produced at the refuge. This 1ist is
tentative and based on best professional judgement and information
available at this time. The final 1ist of outputs to be planned for at
the Hawaifan Islands NWR will depend on a detailed analysis of resources
and additional public input.

[. RESOURCE MANAGEMENT
A. THREATENED AND ENDANGERED SPECIES

1. Endangered Species Production/Maintenance
2. Threatened Species Production/Maintenance

B. SENSITIVE SPECIES

1. Sensitive Species Production/Maintenance
€. ENVIRONMENT

1. Wilderness Areas

2. Natural Areas

3. Scientific Sites

4, Other Protective Status

0. MIGRATORY BIRDS AND OTHER FISH AND WILDLIFE

L

1. Other Migratory Bird Production/Maintenance
2. Marine/Reef Species Maintenance
3. Terrestrial Endemic/Mative Species Maintenance
4. Species Transplanted
E. SCIENTIFIC AND PROFESSIOMAL SERVICES
II. PUBLIC USE MANAGEMENT
A. EDUCATION

1. Environmental Education {
2. Interpretation ;

B. WILDLIFE AND WILDLANDS RECREATION

1. Non-consumptive Recreation
2. Consumptive Recreation

C. COMMERCIAL USE

1. Non-consumptive Commercial Use
¢. Consumptive Commercial Use




HAWAIIAN ISLANDS NWR - MASTER PLANNING RESPONSE FORM #2

3.

Please respond hjl' November 12, 1883
After reviewing the Preliminary Output List and definitions of

outputs, please provide below any suggestions or ideas you may have
concerning additions or modifications to the list.

Please indicate below any comments or suggestions you may have
concerning the affected environment of the Hawaiian Islands NWR.

If you represent & public interest group and desire more

information concerning our master planning effort or wish to provide
more input to us, please provide below the name and phone mumber of a
representative we may contact to arrange a meeting or attend one of your
scheduled meetings.

6.

I.

Do you wish your name removed from the mailing 1ist? Yes No

My address should be changed to: NAME

STREET

CITY/STATE/ZIP

(Optional) I represent: Self, Federal Agency, State
Agency, Local Agency, Public Interest Group,  Business,
___Other (Please indicate]

(Optional) My name is:

Please suggest others who you feel 5héh1d be on the master plan
mailing list: k

Please provide additional comments if you wish (use additional
sheets if necessary).
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3) Sensitive Species Production/Maintenance: By Service definition,
sensitive species (or subspecies/populations) are vulnerable enough that
they could become listed as endangered or threatened in the foreseeable
future. Sensitive species ddentification draws attention to these
species and focuses management attention to avoid the need for future
listing. To date, only one species in the Hawaiian Islands NWR (sooty
storm petrel) has been formally identified as “sensitive."

4) Wilderness Areas: Of the four environment categories, "wilderness
area" refers to any area of land and/or water that qualifies for formal
designation in accordance with the Wilderness Act of 1964. Portions of
the Hawaiian Islands NWR have been proposed by the FWS for wilderness
status within the last decade.

5] Natural Areas: A FResearch Matural Area (RNA) 15 a formally
designated geographic area which is recognized for its intrinsic value
to research and education. Matural processes are generally permitted to
operate without human intervention within an RNA. The lands and waters
of the Hawaiian Islands NWR were designated by the FWS as an RNA in
1967. 5

6] Scientific Sites: These are areas identified and formally
designated for the preservation and enhancement of cultural values
significant to human and natural history. This could 1include
historical, geological, archaeological and other scientific sites.



71  0Other Protective Status: MWe have added this additional broad
category to include other types of protective status that may be
appropriate for refuge lands and waters., This could include marine
sanctuaries, critical habitat, world heritage sites, unique ecosystems
or other similar status.

8) Other Migratory Bird Production/Maintenance: O0f 22 species of
migratory seabirds known to breed in the Hawaiian archipelago, 18
species nest on islands in the Hawaiian Islands MNWR. In addition,
"maintenance" outputs are generated for these species and more than two
dozen shorebird and waterfowl species that migrate into or through the
Hawaiian Islands NWR during their non-breeding season.

9) Marine/Reef Species Maintenance: This is a broad category created
for the Hawaiian Islands NWR to include the wide variety of marine
species that inhabit the lageons and nearshore waters within the refuge.

10) Terrestrial Endemic/MNative Species Maintenance: This equally broad
category includes various species of plants, insects, land molluscs and
other invertebrates native to or restricted in distribution to the
terrestrial environment of refuge islands.

11) Species Transplanted: This category includes ‘"surplus" Tlive
animals taken from the refuge for transplanting at other refuges or at
off-refuge sites for purposes of restocking, display (e.g. at zoos or
oceanaria) and research.

12) Scientific and Professional Services: This category includes a
variety of human activities within a NWR that are designed to gather and
disseminate biological data on refuge species. Examples include
ecological monitoring studies (by refuge staff and others), banding
studies and other specific research focusing on refuge species and their
habitat, Outputs may be measured in terms of the number of studies and
publications that result.

DEFINITION OF OUTPUTS - PUBLIC USE MANAGEMENT

1) Environmental Education: This category refers to the use of
Service lands and waters for structured environmental studies, usually
invalving teacher-led groups. These activities are generally part of a
formal course of study invoiving "hands on" field work.

2) Interpretation: By Service definition, ® interpretation is an
educational activity aimed at revealing relationships, examining systems
and exploring the relationship between the natural world and human
activities. The goal is5 to stimulate additional interest and actiom.
Conducted interpretation 1involves the wse of trained staff or
volunteers. Interpretation may also be self-guided (e. g. nature
trails). Interpretation may also occur off the refuge when
inaccessibility or other conflicts with wildlife make on-site
interpretation inappropriate or impossible.



3) Wildlife and Wildlands Recreation: This broad category could
include a wide range of wildlife related activities. Examples of
non-consumptive activities are bird-watching, hiking and nature
photography. Consumptive recreational activities on mainland refuges
typically include hunting and fishing. While hunting would not be an
appropriate output in the Hawaiian Islands NWR, recreational fishing and
spearfishing may be.

4} Commercial Use: The potential for commercial utilization of refuge
resources is dependent upon the compatibility of the particular activity
with fish and wildlife management objectives. Among the wvarious
commercial activities that will be evaluated in master planning for the
Hawaiian Islands NWR are nature tours, scuba tours,
phutugraphyfjuurna115m, commercial fishing, charter boat fishing,
agquarium specimen collecting, glass ball collecting and others.

THE AFFECTED ENVIRONMENT

Refuge planning guidelines require that we define the area that may
affect or be affected by proposed refuge actions. Said another way, We
must look beyond the boundaries of the refuge to jdentify potential
opportunities and constraints to refuge development and management.
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In its broadest sense, the Hawaiian Islands NWR's affected area extends
throughout the entire Morth Pacific ocean .and beyond, where the seabirds
that nest on refuge islands migrate during their non-breeding season.
Even seals and turtles venture well beyond the 1imits of refuge lagoons.
Conversely, the wildlife and their habitats in the refuge are affected
by environmental conditions and human activities outside the refuge
boundaries. MNatural events that 1ffect ocean productivity in fturnm
impact the reproduction of refuge species that depend upon the ocean for
food. Human activities outside the refuge, such as commercial fishing,
i1so have the potential to affect the well being of wildlife that

congregates on the few square miles of emergent land in the Hawaiian
Islands NWR.



THE AFFECTED ENVIRONMENT (CONT.)

The affected environment outside the refuge also includes the social
economic conditions that are, in one way or another, altered by
presence of the refuge and the management programs administered by
FWS and cooperating agencies. These conditions extend well beyond
local Hawaiian community as well. As a component of a system of

gmd
the
the
the
414

national wildlife refuges, the Hawaiian Islands NWR is a resource that
affects and is affected by the entire US population. The mandates that
govern the management of the refuge system address national needs and
prigrities yet, at the same time, should be responsive to the local

community.
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HAWAIIAN ISLANDS
NATIONAL WILDLIFE REFUGE

PLANNING UPDATE

GREETINGS:

This is the third in a series of Planning Updates concerning the
development of a master plan for the Hawaiian Islands National Wildlife
Refuge (HINWR). The purposes of this, the most important public
involvement activity to date, are to: 1) share with you the highlights
of previous public involvement efforts; 2) present objectives for
wildlife resources and public use activities on the HINWR; 3) present
alternatives for the management, development and use of the Refuge; 4)
inform you of a workshop we have planned to gather additional public
input; and 5) request written comments and suggestions on materials
presented in this newsletter.

RECENT PUBLIC INPUT

In our last Planning Update which was distributed in October of 1983, we
asked for your comments and suggestions regarding a Preliminary Output
List. As you may recall, that Tist included all of the outputs
("things" produced on a refuge) to be considered in the master plan. The
outputs on the 1ist were ranked in priority order. A total of 498
copies of Planning Update MNo. 2 were mailed out during October. Fifty-
three response forms were returned to our office. Of those responses,
| which included comments on the Output List, most were supportive of the
| priorities and content of the 1ist.

| Since last October we have also met with various interest groups and
agency representatives to gather additional information. Both the
meetings and the written responses to the Planning Update provided
useful ideas and suggestions which have been incorporated into the
master planning process. This input was particularly useful to us in
the refinement of our Output List and in the development of objectives
for each output.




5.

OBJECTIVES

Having established a list of outputs to be considered in master planning
the HINWR we then proceeded to the next step in the process: developing
objectives® for each individual output. These objectives when grouped
together provide a long-range goal for the management, development and
use of the Refuge. This planning step is i1lustrated below as #2.

1 } 2 3
determine establish describe
outputs [“things"} objectives or various alternative
to be addressed expectations ways to manage,
in master plan for individual develop and use the
outputs refuge to satisfy
objectives

Objectives for individual outputs are based on a variety of authorities,
policies and guidelines including:

_Executive Order 1019 which established the Refuge in 1909.

-Endangered Species Act of 1973 which provides for the conservation
of threatened and endangered species of fish, wildlife and plants.

_The Marine Mammal Protection Act of 1972 which provides protection
for important marine mamma] s.

-Mumerous other Federal and State statutes.
-National Wildlife Refuge System Goals.
-Various national and regional Fish and Wildl1ife Service policy.

Also analyzed in the objective setting step are potential conflicts
among outputs. Certain combinations of outputs have high potential for
conflict, while others do not. To ensure our plans are realistic we
jdentified areas of potential conflict and formulated objectives in a
way to aveid conflict to the greatest extent possible.

huthurities.pnlicies,guide]ines,the analysis of conflict, and many
other factors not mentioned here provide the rationale for the
objectives. Listed on the following pages, in the priority order of our
revised Output List are brief narrative objectives for wildlife
resogurces and public use at the HINWR.

*Objectives are defined here as narrative statements of expectations for
wildlife resources Or public uses at HIMWR.

2



HAWAIIAN ISLANDS NWR -MASTER PLANNING RESPONSE FORM #3

Use this form and additional sheets if necessary to provide comments or
suggestions on information provided in this Planning Update. Please
respond by March 31, 1984. No postage necessary.

1. After reviewing the 1ist of objectives for individual species and

public use activities, please provide below any comments or
suggestions you have concerning specific items or the 1ist overall.

No comments or suggestions; 1ist 0.K. as {s.

2. Regarding the alternatives for management, development and use of
the HINWR, indicate the alternative you prefer and why: suggest

modifications to alternatives; and provide other comments and ideas
concerning the alternatives.

No comments or suggestions; alternatives 0.K., as is.

4. Additional comments or comments continued -from #1 or #2 above.

X
k]



5. Please remove my name from mailing list . (Fi11 1n below)

6. Please correct my name/address

Mame
Street
City/State/Zip
7. (Optional) I represent: self, Federal Agency,
State Agency, Local Agency, Public Interest Group,

BusTnes?, L Other  {(Please fTndicate:

8. (Optional) My name is :

9. Please suggest others who you feel should be on the master plan
mailing 1ist:

From: (Optional)

FOSTAGE AND FEES PaID

Tﬂ‘: R’E‘ngE Maﬂa ar L EE-FAHTMEH:'GFTHE IHTERKIR
Hawaiian Islands NWR =
PO Box 50167

Honolulu, Hawaii 96850
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LIST OF OBJECTIVES IN PRIORITY ORDER
ENDANGERED AND THREATENED SPECIES

1} Monk Seal Production and Maintenance: Maintain populations at
French Frigate Shoals, Necker and Nihoa. Recover populations at
Laysan, Lisianski and Pearl and Hermes to midcentury levels.

2} Laysan Duck Production and Maintenance: Maintain current
population levels and captive breeding stock. Prevent ecological
disturbances on Laysan Island.

3) Endemic Finches and Millerbird Production and Maintenance:
Maintain current populations and natural habitats.

4) Sea Turtle Production and Maintenance: Maintain aguatic habitat
for endangered species of sea turtles including Hawksbill,
Loggerhead and Leatherback. Maintain existing nesting and basking
populations of green sea turtles at French Frigate Shoals, MNecker
and Mihoa. Increase nesting populations at Laysan, Lisianski
Islands and Pearl and Hermes Reef to midcentury levels.

SENSITIYE SPECIES

5) Sensitive Species Production and Maintenance: Identify, maintain
and/or restore viable populations of sensitive species in the NWHI.

ENYTRONMENT

6) Cultural Resource Protection: Complete cultural resource study,
nominate eligible sites to State/Mational Registers and protect all
jdentified sites from adverse impacts.

71 Wilderness: Manage all emergent lands as de facto wilderness.

8) Research Matural Area: Manage HINWR consistent with Research
Natural Area designation. ”

9) Other Protective Status: Seek appropriate protective status
overlays, i.e., World Heritage $ites, Marine Sanctuaries, Natural
Landmarks, Critical Habitat, Midway Overlay, Boundary Review, etc.

OTHER FISH AND WILDLIFE

10) Marine Bird Production and Maintenanée: Maintain populations,
distribution and diversity of nesting seabirds in NWHI.

11) Other Migratory Bird Production: Maintain existing terrestrial and
marine habitats for migrating marine birds, shore birds, wading
birds and waterfowl.

12) Marine Reef Species Maintenance: Maintain current abundance,
distribution and diversity in reef ecosystem.



OBJECTIVES LIST (Continued)

13) Terrestrial Endemic/Native Species Maintenance: Maintain and
restore natural diversity of terrestrial ecosystems.

SCIENTIFIC AND PROFESSIONAL SERVICES

14) Ecological Monitoring: Conduct and facilitate studies to gather
scientific data on refuge resources and environmental impacts of
public use.

EDUCATION

15) Environmental Education: Encourage off-site EE activities at more
accessible locations. Facilitate where feasible, limited on-site
EE experience for both teachers and students.

16) Interpretation: Increase opportunities for off-site interpretive
activities. Provide, where feasible, 1imited on-site, supervised
interpretive opportunities.

OTHER MON-COMSUMPTIVE USES

17) Photography/Journalism/Art: Increase opportunities for off-site
phnpngraphyfjﬂurnaTTsm!art activities; provide where feasible,
1imited on-site, supervised opportunity for photography/journalism/
art.

18) MNon-Wildlife Oriented Recreation: Provide 1imited recreational
opportunity in designated areas for authorized personnel.

Meckar Island Greén éna Turtle

CONSUMPTIVE USES

19) Commercial fishing: Provide logistical sﬁ?pnrt for NWHI commercial
fishing industry. Provide no commercial harvest of fishery
resources within refuge boundaries.

20) Recreational Fishing: Provide limited recreational fishing
oppertunities in designated areas around French Frigate Shoals for
authorized personnel.

21} Other Consumptive Uses: Provide no opportunities for other
consumptive uses.



ALTERNATIVES

Having set objectives for all of the outputs to be produced on the
Refuge, the next step in the master planning process is to prepare
alternative approaches for the management, development and use of
Refuge. We have determined that for each output there are a number of
individual strategies that must be implemented to minimally address the
objective for that output. Collectively, all of these “"minimal™
strategies make up a BASELINE ALTERMATIVE which must be implemented if
the U.5. Fish and Wildlife Service is to be responsive to applicable
statutes and policies. Most of these strategies are currently being
implemented.

Building upon the BASELINE ALTERNATIVE are additional strategies which
could be implemented to further address the objectives for each output.
We have chosen to evaluate various mixes of strategies. Each mix of
strategies represents a point on a continuum that ranges from one that
strongly emphasizes resource preservation to one that emphasizes
resource utilization. Keep in mind that each of the four alternative
reviewed here build upon the BASELINE ALTERNATIVE and, in so doing, at
least minimally satisfy relevant statutory requirements. The diagram
below illustrates the relationship between the BASELINE and the other
four alternatives reviewed here.

Resource Resource
Prosarvation Uelllzation
T O
ALT A ALT B BASELINE ALT C ALT D
ALT ¢

The Baseline Alternative and four other alternatives that build on the
Baseline Alternative are described on the npext two pages.

Sooty Terns
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BASELINE ALTERNATIVE~
MINIHM SECESSARY TO MEET THE ORJECTIVES OM PARGES B ARD 4 |

A SET OF STRATEELES WHICH THE L.

5. F15H WKD WILDLIFE SERNICE COWIIDERL THE

ENIEHGERE D, TEREATENED SERSITEVE SPECIES:

Monitorscostrel harmful exotics.
Bestrict vesssl traffic tnatolls,

Enhance public Bwarensis,

Mominate prergent lands for wilderness status.

Evaluate Marime Sanctuary optioms for HINKH lards)
WEtArS.

Maintalmferhance research valees of HIKKA,

Seek Tegal retnlution of beoundsry dispute.

Prevert, monitor and comtrol dntroduction of Ramful
mrotics.

Emkance public awarergss.

Honjtor activitiesyeffacts of Tishing 1ndustry,

Provide Tegisticel zupport for mesitoring 31 Tesn
I=Tand.

1. PRestrict access to islamSsiatalls. - q.
2. Ivplepent Wigh prigrity research tasks e I"E“:-!'li‘ﬂ':n' L.
plams.
6.
3. Fomitor populaticms and hebitats.
EWVTROREINT -
1. Studyfmominete nligible archeeolopical sites to L
stata/mational registers.
i
7, Devalap interprative cultural rasource display at
Cilapes PL, &
1. FPreserve wilderress charscter of epergent Tands.
i
=
4, Maintatn patural diversity of mariese and
terreglria’ ednoysbems,
CTHER F15H ARD WELOLUIFE:
1. HMonitor seabirdfother migratory Bird populations. g,
F. Pestricl acgecs o seahivd coloniek,
L
3. Develep oil £pill contirgenty plan.
SCIENTIFLC RMD PROFESSI[OMAL SERVICES:
1, Ltiiize field camps/boat cherters to momibor 3.
wildlite populatices and habitat.
i,
2. Progutefdistribyte peblications abocut HINWR
FELOUFERS,
EMICAT [OM:
1. Dewelop teacher trafining and intarpretive =
progrens &t Kilaues Pe.
?. Emcourage publication of HIKWR resource LF

inforeation,

Oevelop environmental educetion [EE] and interpretive
materials for public/schonl system.

Develop EE materials for Mideoy a8 Sure personnal,

OTHER NOW=CONSUMPTEIVE USES:

1. Fncourage peotography. jouvmalism, and art a,
(PSSR aetiwities at Kilauea PL.

Provide recrestiona]l opportunities for
authorized personnel at Tern Island.

Incraase .:'-11'I|.n#\]|l*._-.' nf FNS audio-visual watertals
Tor pubdic uge. °

COMEMPTIVE USES:

1. Frovide Togistical support For HINWR comrercial
fishing industry iradio commmicetion, erergeccy
flights, limited transport of partsfpeaplel,

kR

EMonitor logistical support activities for
effacts om fish and wildhife.

5]

ProhbERT 411 afher fores of consumpbive oies
le.g. retrestiond]l fishing, collection of olass
batty, ahells, fwldural artifacts).



EACH GF THE ALTEEMATIVES #, B, C, AMD D THCORPORATE (AT & MIN[Me) Aii OF THE STRATEGEES L15TED FOR THE BASELINE ALTERMATIVE [:£f
OPPOSITE PABE). LISTED BELOW ARE THE RODITIORAL STRRTEGIES THAT muel [ACH ALTERRATIWE OIFFERENT N FROWIRIMG & PARTICULAR
EMPHAS]S TOWARD FRESERVATION DR UTILIZATIOR LF THE: HIMWR RESOQURCES.

ALTERNATIVE A

RESOURCE PRESERWATION
ALTERRAT [VE

ALTERNATIVE B ALTERNATIVE C ALTERMATIVE D
INTESMEDIATE PRESER- INTERMED[ATE UTIL1Z- RESOURCE UTILIIATION
VATION RLTERKATIVE ATLON ALTERMETIVE ALTERHATIYE

1. Esgulatefmonitnr nearshore wessel traffic. 1, ¥oniter Craffic only.

Comeipct 1owar priority research in recovery plans. 2. Conduct Vimited addi- d.  Monitor Fishery onfy.
tioral ressarch.
i, Propegete/transplant ®ihog Dirds and gresn g Turtla,

L. Condect historical site servew/nominate sites o Peglstar,
d. Moninate HINWA a5 Woedd Heritsge STte/Rotural Landmark.

4, Fursus Owirlay HeH statud for Mideay dtoll.

4. Homipate emergent lands 4. Erergent lands cnly,
&, Hovinale HIMEE Tandsfwators as wilderpesc, anly.
L. Dormit moorelipious access bo owltural sites. &, Fermit Hmited, supervised access,
f. Suppovt Critical . fupmort CH status te 30 G. Supgort CH status te 10
Habitat £CH) stetus for fathoms. fathoms
ok =3l {3 wl. )

1. Momimor distetbutSessasgndance nf pative terrestrial species.

7. Monitorfcontrol didssse in wigratory birde,

3, Regulatedmesitar nearshore yesssl wraffic, 3. Monmiter traffic onle, 3. Monitor only,

L. Mepfgrousd truth marine and terpeifrial ecosyitens,

3. Londuct annual aerial photo survey. 1. Blannual photh Sarvey,

7. Conduct annual boat charter survey. £. Hisnnual bost charter survey.

5. Conduct compargtive somitoring studles an Midway/Eure,

1. Ko EEfimberprefive 1. Conduct Timited EE program &nd interpretiee (nature) tours at Midway, Assist in
progran &t Hiday. dovelopment of interpretive &xhibits al MidaaySEure,
7. Mo ftours at Term Island. 7. Conduct limited mature tour progran &% Tern [4. (-8

#1ights per year).
i, Dewelop off-refuce interprative exhibits,

1. Ho PrdsA wisits ko
Midway amd Eare.

(=]

. Coordinate with other agercies to Tactilitate PASE wisits to Mickay and Eure.

2. Facilitate Timited, supersised PAOA VisTts to Tern Tsland.

&, Ko BAJ/R wisits to A
Tern 18, |
3, Mo BRI vigits fo other HIHRA fsVamds and stolls. 1. Facilitate Tinited, supervised PAIAR visits to other

HIMNAR zlards.
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1. Track nearshere sessel activwity by satellite. 1. Monitor by radic reporting caly.
#. Install epergency moorieg Bedy outside refuge boundary 2. Emergency mooringfanchorage within houndary st FFE.
at Fronch Frigete Shoals [FFS’I.. 5
. Provide Vimited siorage spacefrecraation opportunity at
3, Ko milti-species fishery mooring buoy 4t FFE, Tern [5land,
4, f".'""']de no gdditional on-island fishery support at Tern 4. Allgw multi-ipecies 4. Allew malti-species
sland. fizshery bucy at fishery buny inside

| ' boundary of FF5. boumdary of FES. |
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WORKSHOP PLANNED

We have scheduled a workshop for Tuesday March 20, 1984, in Honolulu at
the McCoy Pavilion in Ala Moana Park, at 6:30 p.m. The purpose of the
workshop is to obtain comments and suggestions from the public
concerning the objectives and alternatives described in this Planning
Update. We will start at 6:30 p.m. with a showing of the film "The
Morthwestern Hawaiian Islands” which was created in association with the
Tripartite study of the Morthwestern Hawaiian Islands. Presentations
and discussion on the master plan for the Refuge will begin at 7:00 p.m.
You will have an opportunity to participate in small group discussions

and present your comments and ideas to U. 5. Fish and Wildlife Service
representatives.

Your participation in this important public involvement effort will be
appreciated. Aloha.

.5 | " “ |
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HAWAIIAN ISLANDS NATIOMAL WILDLIFE REFUBE
MARKS 75th ANNIVERGARY

February 3, 1984 marks the 75th anniversary of Executive
Order 1019 by which President Theodore Roosevelt established the
Hawaiian Islands Reservation. It set aside the islands and reefs
extending from Nihoa to Kure, excepting Midway Atol1, "for the
use of the Department of Agriculture as a preserve and breeding
ground for native birds." This order made it “unlawful for any
person to hunt, trap, capture, wilfully disturb or kill any bird
of any kind whatever, or take the eggs of such birds..." Kure
was placed under Navy jurisdiction in 1936 and transferred to the
Territory of Hawaii in 1952. Administration of the Hawaiifan
Islands Reservation was transferred to the Secretary of the
Interior in 1939 and fts name was changed to the Hawaiian Islands
Nationa]l Wildlife Refuge 1in 1940. This action placed the unique
string of islands and reefs into a nationwide system of refuges
which now numbers over 400, includes more than 90 million acres

of land and water and is represented in 49 states and five
territories.

Human interest in the Leeward or Northwestern Hawaiian
Islands (NWHI) extends back more than 700 years. Early
polynesian visitors built garden terraces, house sites and
primitive temples on Nihoa and Necker islands. The first record
of European visitors was in 1786, less than a decade after Capt.
James Cook discovered the main Hawaiian Islands. Over the next
century, dozens of sailing ships visited the NWHI, several of
which were never to return, claimed by the treacherous reefs and
shoals. Not surprisingly, it was the commercial potential of
various resources that attracted most of the early interest.
Fish, monk seals, turtles, pear] oysters, sea cucumbers and other
marine species became a source of revenue. It was ultimately
interest in the rich seabird resource and its byproducts,
particularly guano, that changed the course of biological and
political history in the NWHI.

*U- 5. AOVERNMENT FRINTING OFFICE 1984 793-048



In 1830, the North Pacific Phosphate and Fertilizer Company
was granted a 20 year permit from the Hawaiian Kingdom to mine
guano deposits on Laysan and Lisfanski islands for a royalty fee
of 50 cents per ton. The first shipment of 80 tons was removed
from Laysan in April, 1891. The first intensive scientific
collecting expedition to these Islands took place in the same
Year, under the sponsorship of Walter Rothschild. A founder of
the Hawaiian Audubon Society, George C. Munro, was a field
assistant to Henry C. Palmer on that expedition.

Guanc mining on Laysan ceased in 1910 but not before rabbits
released for food in 1902 had begun to leave their mark on the
fragile ecology of this island. MWithin a few short years,
rabbits virtually denuded the island of vegetation. Ultimately.
three species of birds unique to this two square mile island
would go extinct as a result of this event. Yet, it was the
uncontrolled harvest of the rich seabird resources in the NWHI
that brought the attention of the American public and led to the
establishment of the Hawaiian Islands Reservation in 1909. In
the following year, Japanese feather gatherers were arrested on
Laysan. Records indicated that they had harvested and processed
more than 300,000 bird wings. L

scientific interest in the Northwestern Hawaiian Islands
grew steadily throughout the first half of this century.
Military interest was growing as well, eventually leading to the
construction of facilities at Kure, Midway and French Frigate
Shoals. At the latter site, Tern Island became a Coast Guard
navigational facility in 1952. The Fish and Wildlife Service
established a field station at Tern Island in 1979.

The Department of the Interior entered into an agreement
with the Territory of Hawaii in 1951 that resulted in a series of
cooperative expeditions into the refuge. To facilitate
management, the area was also designated a Territorial wildlife
refuge in the following year. The first refuge manager, Eugene
Kridler, was stationed in Hawaii in 1964. 1In 1967, the refuge
was designated a Research Natural Area. Hitching rides on Coast
Guard vessles, Kridler and other cooperating researchers
increased the freguency of wildlife surveys in the refuge.
Smithsonian Institution biologists gathered extensive data on the
refuge's biological resources in the mid-1960"s. The most
intensive study of NWHI resources began in: 1978, with the signing
of a Tripartite Agreement between the Fish and Wildlife Service,
the S5tate of Hawaii and the Mational Marine Fisheries Service.
The results of the 5-year Tripartite project were presented at a
symposium in May, 1983.



£

What we have learned over several decades of research in the
refuge is both encouraging and alarming. On the positive side,
the seabird population of the Northwestern Hawaiian Islands
includes 18 species, now numbering in excess of 12 million birds.
Green sea turtles breed successfully on refuge islands and, as a
result of recent protective status, are showing initial signs of
recovery from the effects of more than a century of harvest.
Refuge islands and reefs continue to provide unique opportunities

for study in relatively pristine ecosystems. 0On the negative
side, we've witnessed the extinction of three unique bird species

in the refuge and four more remain vulnerable. Furthermore, the
NWHI monk seal population has declined more than 50% since mid-
century and, despite an aggressive research program, we still
lack the knowledge necessary to reverse the trend.

Utilizing the research data generated by decades of study in
the NWHI, and with continuing input of other agencies and the
public, the Fish and Wildlife Service recently initiated a master
planning process for the Hawaiian Islands NWR. The plan will
address growing public interest in the Refuge, including a
resurgence of interest in commercial fishery resources of the
NWHI. The planning process will result in the development and
evaluation of an array of resource management options, ultimately
resulting in the selection of the alternative which best
addresses key wildlife objectives while accomodating appropriate
compatible public use.
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stone for tuna ﬂeetl

addition, Felando said there are
no U.S-flag. refrigerated cargo
vessels,

Hawaii eould be a competitive
stopover peint. he said, if the
frogen ituna were pacl:ed in
refrigerated containers here and
then trans-shipped to the West
Coast. Hawaiian Tuna Packers
haz developed an efficient way
of doing this which lowers Ha-
wail stevedoring coats.

In additlon, he said, there
would be further savings be-
cause the containers can be un-
packed in California by cannery
workers instead of high-paid
longshoremen.
o Eumwﬂn{mekdmuyl{at-

son ships which now go back to
the West Coast three-guarters
- emply could’ carty the tuna con-
tainers. The increase in ship
traffic would prﬂﬂde new jobs

and opportunities for waterfront
compa njtsd
Silva said a
eT Ependl :au?e
here reprovigioning for anuﬂmr

trip:

lﬁcp. Ermhr who_ has
1ntrudmm:l 'ieglslatlm soeking to
increage the number of
geiners calling “in Honolulu,
says: “We want them to come
here and unload .., We have
always talked abait the idea of
the ocean as being a bread bas-
ket that we are Eding to use to
feed our people ;nd provide

jobs. Well, now we got a chance
to do it." q

But not e*l.rerzmnt .on . the |,

waterfront agrees.
“Those are our fish 're,-,
1:al:mg1 says charier boat Capl. i
pinich, who worries that g
the large purse-seiner ships .
with nets, helicopters and satel-,.
lite - technology would ﬂ.E'plElBﬁ
the large schools of tuna on.,
which the local fishery depends
and drive the market price of
fish so low that local boatsgg
could not compete.

Harold Medina, chalrman ::-LJ
the hoard of the American Tuna ..
Boat Association and a fisher- ..
man for 35 years, umder ar
why local fishermen using pnlus ¥
might resent the big purse sein-
ers but gaid the idea they wnuld

take all the fish is a "“fallacy™. ,:{'-

He said purse seiners cannott
fish near shallow areas .
for fear of mt:hm% their nets. .,
Desplite electronic fighing i
he said. purse seiners sometimes T
migs fish that are visible from ;.
gmall boats. He added that most ,,
purse seiners do not like to_
work inshore near the Hawatian
lslands because the clarity -u!{
the water here makes it easy
for the fish to avaid nets.

Crozier, who used to work u
an aku  fisherman, said purse i
seiners would not threaten the..
local industry because they are..
bringing in frozen fish: unsuit- -
able for sashimi — the mainstay
of the loecal industy. He ac-*
knowledges that money would
have to be spent for better har-"-
bor facilities and canneries, h-u!.:
expects a payoff in more ;ruha. 5

We cannot just qzr
babies, he said [ have E.Tfl.-.
obligation to find something Im- w
them to do”™ [



A N MARMELSTEIM first
saw Hawall in 1866 when he ar-
rived to join an 1
|?I.u 1068 hﬂhﬁe WFE Mwﬂ'ﬂlu

i a
conrts in muﬂneggﬂﬂn Eﬂr ane
nemmter at the Und of Ha-

'[‘ﬂd:.:.r hir's dﬂlght&d to k
here as the pew m
ndﬁummr ._-||r thaﬂlilhﬂ Fish
imn dlife Sarvice, TESpOT-
sihility for ms in Hawall,
Guam, Amer Samoa and U5
possessions and trust territories

in the Pacific.
sinee 1988 be

Diiring the
was involved In many an
the Mainland, in vunﬁﬁ"m
Iran dedling with aircraft and re-
mobe sensing systems in natural
resource management apd  with
automated Information systems,
Owver the years he maintained
acosyit e A MoE I s ARpAIoE
e ms a
tion for the Pﬂ:].l'lt: Nﬂm
tor's position when it became
open last summer.
ﬂtulni In his office in the
Federal

he said, 'H’e h&!‘g-a.lmique h
here bocause we are
I ’h Lo ; | e
EIII'E SeE @ m iy
possible of that unigueness is
mmul d for future geners.
tloam™ - == g
Sium -H.l!ﬂmiﬂi hiz in
December, he has ted the
service's wlld.llu Fe "If“ an
Dahu, Emai
Eu&g refu : mlil.h continue tn
portant for the mom
and long-time survival of Ha
ian waterblrds,” he said.

HE ALSO HAS BEEN tn Mid-

way and Kure Atolls io the
Morthwestern Hawalian Istands
where he was im the

MUnGay, Feoruary O, (Yhd Nunoibl SIO-BUIMNN Al

biological

Earnﬁ he had

ter's degree in

mm:;ﬁrhy

recelved a mur

OCdlne

from Texas A&M U

{rnm

i

a bachelors in bi
Univmh:.r of
He tavght a

from the

Elumbnldt State
University in l_‘:llll‘nmil..

spent

five vears with the Earth Satellite
l:nrp.tnw

. DG, and

lht!’ilhmdwudmnesm'-
III'I'EHl remobe sensing

| —

nmﬂﬁ.mr 1882 he becama
The new  Howaii
administrator for the

U.5, Fish and Wildlife

chief of the service's hranch of
information technology, dealing
with automabed information sys-

changes in ecosystems
no immediate use for th
smaller Pacifle islands,

Tropicﬁ_l ‘and Island Ecosystems

Outings

VERAL OUTINGS are sched-
ulud d“ﬁymﬁ: th.lu ““4'::'“‘ twa
months e Lyon Arborgtum
and fn Arhoretum Association.
They includes

@ Chinatown tour, led %EH.
trice Kraoss, 0 am. Feb, and
March 20, :

® Ethnic markets, Beatrice
Erauss, 8 a.m., March 7.

® Koko Crater hike, Thelma
Gretg, & am. March 14

There are fees. Information
may be obtained by calling 853

Arctic

HAWAN WILL BE allawed in
submit twa to four finatlts for
ronsideration of Inl:u in h.!:l
mm ﬂpﬂdllilm H-ﬁ[l:?- d

an

anmrﬂln Kemlel.h EL Kup-
chlirmn the local Iﬂﬁ

Iml:h committes l!nr Oparation
eigh.

The tion,  anoounced ast
month, & a British-American pro-

ot mum expeditions to
undertaken in the next four
gars with I.le Lo, Antarctica,
_ a.1 hmﬂh triu. Austra-

mgm nl 17 nnu 2-1 ur-llil he chmn
during the program’s four
The ascent of L Raleigh,
ered and named by the ax_plhrrr
John Davis in his
1rl'g m‘
Col.

158587, will ba the
atil:m Raleigh.
Blashfard-Snell ul‘ the !rltluh
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can't even

on the Kona side and

- temperature change
been affecting the movement of

because they have ¢

sh traditional a-ﬂshl_n;g‘_pltterns.

Others believe the ma
have more to do o
Nino.” the wide-ran, oeean

Lt has
fleh populations all over the
Bul University -of Hawaii

hysical oceanographer Klaus
E‘.’}frl.ki. one of the world's fore-
mest authorities on the El Nino

effect, says there iz nd way for

‘seientisis to be certain it is af-

fecting fishing here.
“Elglﬂ'!nn (which ended in

Pacific, its effects were restrict-
ed to the zone along the
equatorial line — from F
Island to Tahiti, On and
Hawaii, it did not have that

much effect.”
"W‘_-.rrﬂtl%d say that Bl Nino
affected the climate in Hawat

by drier sir masses
over the de. But he added

See A bad on Page I-3
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TERN ISLAND
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Tern Island & NWR Boundaries
waters of the Hawaiian Islands National

Will dispute over ownership of Tern Island
omplicate management plans?-

AIR STRIP
N S T

"ﬂs_:]_ mds" nds and lagopon

There exists a dispute between the U.S. Fish and
Wildlife Service and the State of Hawafi as to juris-
diction over Tern Island, which is the largest of the
various islands constituting the atolls of French Frigate
Shoals and an island which the state is interested in for
commercial fishing purposes. The basis of the dispute is
closely linked to the island's interesting but contro-
versial history.

As with most of the other islands and atolls of the
Leeward lslands, Temn lsland became a part of the
Hawasan lslands Reservation in 1909, in accordance
with Executive Order 1019, issued by Pres. Theodore
Roosevelt. This designation was changed to the
Hawsilan Islands National Wildife Refuge (HINWR) in
1940, at which time administration of the Refuge was
placed in the hands of the U.S. Fish and Wildiife
Service. -

During World War 11, the U.S, Nawy occupied Tern
Island and, by dredaing neighboring waters and placing
steel pilings, converted it from an 11.acre sand islet to a
57-acre flat island. Additionally, the Navy built an air-
strip on the sland, constructed barracks, water tanks

and storage facilities, and dredged a channel throuah
the lagoon for ship access. This was done without any
formal or informal right or authority, according to a
report published in the 1982 UH. Law Review.

In 1948, the Nawy, no longer needing the outpost,
turned the island over to the Territory of Hawai'i, The
Territory was then, as the State is now, interested in
ufilizing the island for commercial fishing purposes,

In"1952, the Temritory issued to the U.S, Coast Guard
a use permit that allowed establishment of a LORAN
transmitting station on the idand. The LORAN station
at Tem lsland operated until 1979, at which time the
Coast Guard terminated operations there. Sub-
sequently, FWS personnel inhabited the island.
Currently, the FWS maintains a field station there.

In 1979, the Hawai'i State Legislature adopted resolu-
tions requesting the Governor to take action toward the
acquisition and return of Tern Island and its facibties to
the State. The federal government's position is that the
Nawy never had title to convey Tern Island to the
Territory of Hawai'i and, therefore, the federal govern-
ment refains jurlsdiction over the island pursuant to




mmmmm COMMERCIAL FISHING
“

Executive Order 1019, ]

A second ownership dispute between the state and
federal governments in the NWHI concerns the
boundayies of the HINWR.

By definition the boundaries of the Wildlife Refuge are
the same as those of the former Bird Reservation. The
problem here & that when Roosevelt defined the area of
the Reservation he merely named the islands and atolls
and provided a map showing their location. In inter-
preting this, the FWS says that the boundaries of the
' Reservation/Refuge are from the mean lower low water
at Nihoa, Necker, Gardner Pennacles and Lisianski: the
outside reef at the edge of the lagoon at Pearl and
Hermes Reef and the French Frigate Shoals (and where
there are no reefs, from headland to headland): the
outer edge of the adjacent reef at Laysan Island: and the
outside reed of Maro Reef (which is a submerged reed for
| the most part) — according to Robert Shallenberger,

FWS refuge manager. The State, on the other hand,
contends that the boundaries are the lower low water
mark of the islands and emergent lands, said
Shallenberger, To put it simply, the controversy is over
the lagoons and the submerged lands within the lagoons
— are they, or are they not, part of the Refuge?

History shows that in the past the federal government

has acquiescenced to territorial and later state control
and managément of the islands’ internal waters, Hence,
the State seems to have a strong case for jurisdiction
-over these internal waters.

The disputes about the ownership of Tern Island and
of the waters and submerged lands of the HINWR will
~probably go lo court before they are settled,

However, even if the court decides in favor of the
State, the management of Tern lsland and of the
nternal waters of the HINWR could still present
problems as there are at least eight state and federal
laws dealing with environment and conservation that
restrict what can be done in the ares. Also to be taken
into consideration i the anticipated maintenance cost
of an cutpost on Tern Island. According to a 1979 FWS
study, simple maintenance costs for a minimum outpost
are anticipated at §190,000 per year, not including the
cost of channel dredging and activities designed fo
prevent structural deterioration of the island itself,

. .. Sylvia "
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- Protecting our fish

residents of the nation's
only. island state the need to
prﬁ%ct Our Ocean resources is
obf¥ious. To that end, the state
as.dozens of laws and regula-

that govern fishing — and
%ﬁiﬂ the Department of

=

sites and wildlife areas, So it is
no. wonder that, as Mike Mark-
rich noted in his “From the
Sea" column last Sunday, there
is ‘concern about the adequacy
of protection for our marine re-
BOUTCES.

TO THOSE familiar with
Hawaiian waters, the near-shore
population of fish and other
creatures has elearly dwindled
over the years. Some of this
may be due to deterioration l:irf
siit
runoff, pollution and coral min-

m?u large measure, however, it

“™is simply because more pecple
are fishing and using improved
equipment and different tech-
niques, Some of the latter, such
a8 use of chlorine, not only are
blatantly illegal but also serious-

Zly damage the reef environ-
ment. .
50 DLNR's ability 'to protect

: = the remaining aquatic life has

become that much more critical.
Questions have been raised be-
cause Division of Conservation
and’ Resources Enforcement
(DOCARE) officers issued only
-Eﬂ'i;' fishing-violation citations

_those precious resources.

but 4,010 parking tickets on
state park lands in 1982, -

In light of that, there may be
a need to re-assess the priorities
of the division. It was created in
1979 because of the expansion of
DLNR’s role az a streamlining,

cost-saving measure. The !deal

was to avoid the duplication of
having a game warden checking
fishermen and someone else

‘issuing parking and camping r———

citations at the same state park.
But the efforts of a single,
multi-role officer must be bal-
anced. Under chief Maurice
Matsuzaki, many innovations
have been made lo stretch the b
staff. And given its wide range
of responsibilities, the division's

‘budget may also warrant e

view,

MOST IMPORTANT is the
need for community awareness
of the statutes and rules. Grant-
ed, there are many: different
bag limits for nehu and moi, for®
example, different minimum
legal sizes for aholehole and
tako. Lobsters may be taken,
only between September and
May, There i3 a different season
when mullel may be caught.

DOCARE officers routinely
hand out charts that outline
these regulations. They hold
educational sessions with com-
munity groups and youth organ-
izations. A hotline to report
violations has been set up. .. -

Ultimately, however, each
' who takes from the sea,
whether for business, recreation
or subsistence, is responsible for
and has a stake In maintaining
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Potential Is There, Officials Say
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Caverns and blind fish

mﬁ‘ﬁaw&_ ata of the Board of Water

Kuhio on King Street and, as a lark,
ing a line from the fishing pole he

Eept in the back aof his car into hole in

the street. Much to his amazement,
caught a fair-sized mullet, which he gave to

7

the restaurant to cook for him.
Nagato's experience was not unique. Al-
X none of the fish that lve in the

limestone caverns thal are said to stretch

 from Manoa Valley to Diamond Head has
| ever hg-mu:imtll’imllg collected and docu-

| mented, man 8
| ¥ peop!

geen or heard of

'|. . .‘. .' ; tm m.m F. -
beneath University and King during the the
18905 and used It to go net-fishing for mul-
iet. In a 1935 Star Bulletin article, Tom Ena
was guoted as saying he learned to “row
and swim in that " and that “so0 many
fishermen used to hop into it at night that
father was forced o build a door at the
Fhr““ entrance and keep it locked secure-

uncommon for fish that lived in similar
limestone caves in Florida to survive by
feeding off the nutrients from plants and

lreea.

Okada said that numerous sewer lines -
have broken over the ~and that this
ilgo provided a source of nutrients. i

Theﬂ?évenmhgrl&h?m h:;lhwﬁedmt
OVET years rain. water [lowing
down from Manoa. The limestone is evolv-
ed from the original coral reef that was

The fresh water down h the
rock gradually erodes the top sides
of the rock until a cavern is Some-
times the roof of the cavern gets go thin
that it gives way. (Some people have cau-

prov
safe habitats for fish. The fish do not need

evesight under ground lo escape predators
and as a result are able to live and repro-
duce. Howarth eaid blind fish have other |
genzeg that become . Fish collec-
tor Glenn Takeshita observed that all of the
blind or naarlﬁ blind mosquito fish that he
caught from the Street site were able

_ tﬂ.m : .ti\'eg a any obstacles that he

J_-II:'

Mm#mmﬂmlmm
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One way to catch -a‘ama'l

T “You just tickle their ejes,” j‘]ﬂﬂh&-
man Charles Dudoit of Waianae, describing
:Lﬂhﬂ. traditional method of catching a‘ama

.~ These small, black, hard-shell erabs have
smovable tentacle-like eyes that stick out

ﬁ-nmthtiraheutnwunthmnfmem-
Jproach of danger. Because they are fast and
move quickly among the rocks along
the shore, p have to think up
“special ways to cateh them.
Dudait's method s to take a long pole
“aith a loop of fine line at the end and
hower it so the line sits just behind a crab's
eye. Regponding to the irritation, the ergh
yjdrops its eyes to its sides and the line gets
pinched between one of l;hmm and the
shell. The pole iz plcked up the erab s
wegaught,
| ﬁ‘anmareamangtherrmit n and

=

] of - Hawaii's 150 of ora
! They are eaught by Eﬁmmﬁ all ages
throughout the state. ldren sometimes
l catch them by m

fagt.” he says.’
Flores goes out on the rocks at

with a head lamp and eatches them by
hand. The bright light stuns the crabs
momentarily, giving Flores a chance to

He said it's Important to understand the
; c¥cles it a erab's life and that the best time
to catch them is sometime afler midnight
ot o ekt T o feei e 4k
‘. gH " : [} ‘Er_ HL
dewn, making them easier to cateh,
*  Florez explained that when he graba ane
i he squeezes the underside of the crab
. slightly o “paralyze it" because if “you just
! put them in a bucket, they start crawling
i all over the place,”

by

\ = A
“Flores raid that this method he
could cateh 187 pounds of crab in one night
(approximately 10 to 12 crabs to a pound).

Onee du a strike he supported his fami-

\ Iy of 12 children for four months just by |

and selling erabs.

The a'ama crab was highly valued by
anclent Hawallans and was said to have
been gathered and eaten extensively when
geas were rough and it was difficult to go
fishing. It was a h_[g?g___t‘nr certain

and wag sometimes red insacri-

HELW encourage the gods to grant a re- |

Biologists know the a'ama as Grapsus
grapeus tenuicrustatus, one of 24 species of

apsus crabs that live along the rocky
shores of all the Hawaiian Islands. They
have special gill structures that permit
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Lots of Open Space

Your Aug. 23 articie describing
“alatistical aggression” on the part
aof the federal government may have
left some readers with the erroneous
impression that the Flsh and Wiid.
life Service has somehow taken aver
a vast segment of acean in our
Northwestern Hawaiian lslands dur-
ing the last year or two. ;

Thiz is ply not the case. The
federal government’s elaim to eer-
tain lagoon waters in the Norihwest-
erfni chain dales back to 199 when

ident Theodore Roosevelt flrst
established & sanctuary for native
seabbrds

The ocean walers claimed as part
of what has mow come to be known
as the Hawailan Islands Mational

. Wildlife Refuge basically only in-

velve three sites—French Fripate
Shoals, Maro Reef, and Pearl and
Hermes Reef.

When guoled out of context, 258,000
acres siimds like a substantial arca
Howewer, im proper perspective,
they only consiifute about 8 percent

i of the marine habitat within the 100-
fathom curve contaimed in the 1,100
mileg of our Morthwestern chain.
The Hawailan Islands National Wild-
I¥e Refuge can therofors be pocy-
rately viewed as mere specks spread
aver B huge ocean area.

The wvast majority of this ncedan
ares is readily available for the
expansion of Hawali's fishery indus-
try. should such ventures prove o b
econotmically feasibie.

Barbara J, Johnsen

Corresponding Secretary
Hawaii Audubon Society
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E:a.w'a. a ﬂuncnmm with Nishimura Fish Haﬂmi, helps cus:

withl thair fish arm

‘I'here is
wha mlh'ﬂﬂ’aﬁlﬂ! buﬂnm to
relatives and then felt so lonely with-

thelr friends and ra that
%mnym mefmuw-

‘#reet,

m%‘maummrﬂ, annm differ-
_ences hetween the old and new gener-
~ation of fish dealers. R!shtrnm gald in
the old days, everybody knew every-
body else and many contracts were
. verbal, but today are more
complicated and often involve weitten

agreements.

There is numethlng ¢lge that has
Nishimura said. | ;

gsh untierfr surviva Kenneth
orl of Horimoto's in Farmers
Harkel. l.l‘nnlm he MM;

e U:

“It's like the e |
talk and they memm

A-36  Honowlu, December 12, 1982  The Sunday Star-Bulistin & Agvertiser

1'5

Spme 1,100 peopie are on the waiting list 1o get ; mﬂﬂ'ﬁ'lgl'l

Wi Harbor.
agE

itve or

The ‘mosquito fleet’

E—fc’shing to [
to meet expenses?
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Seabirds, Seafood, and Fishermen

by Dasmond Twigg-Smith

Scientists are batter able to pssess the
effact that ex panding the flshing industry
will have on seabirds in the Morthwestern
Hawailan Islands (NWHI) becauss of two
recently completed studies,

One study, conducted by Dr. Ted M.
Pettit and Dr. Hugh 1. Ellis, and headed
by Dr. G. Causey Whittow, was aimed at
finding out how much food seabirds eat,
The study was funded by the Mational
Science Foundation and the University of
Hawaii Sea Grant College Program.

It Is imposibie to messure how much
seabirds eat when feading at sea by obsery-
ing tham directly, Whittow said, but it is
possible to estimate their food consump-
tion. If the amount of energy that seabirds
e up and what they do eat are known,
some "bock reasoning” can be wsed to
estimate how much the birds have to eat
to meet thelr energy needs, he said.

During the 2-vear study, the research-
ers measured the energy needs of several
species of seabirds salected to represent
the different orders and sizes of seabirds
in NWHI. From the resulting estimate: of
the enargy that seabinds expend, they were
able to calculate that the entire Hawaiian
seabird population eats about 620 metric
tons of food every day.

Other studies, at high latitudes, have
shown that seabirds can eat about one
quarter of the fish produced in areas whers
thay feed, Whittow said.

Regarding fishing, the relationship be-
twian fishermen and seabirds 5 ““two-
fold,” Whittow said. Some species of
seabirds flock over schools of fish, and
fisherman uge them as guides to finding
fish, When a flodk of seabirds Is spotted,
fishermen know there are fish thare, as
well a5 what kind of fish to expect if they

know the eating habits of the various sas-
bxirds,

“The other aspact of the relatlonship
is that seabirds eat the fish and, therefors,
are In direct compatition with the fisher
men for some fish species. The relation-
ship can ba negative, but most of the time

the birds are eating speciss that the fisher-
men aren’t interested in. On the whola,
thi: affect of seabirds on the fisheries Iz 3
pasitive one," Whitiow said.
This research complemanted a B-year
study on the kinds of fish, squid, and
(Continued on page 5]

Craly Harrison (right] and Rick Coleman mark 8 sooty ter on Manana Isiand a5 bart
of an effort to determine the origing of feeding focks of birds at sea,
—Aobert Shallenbenger photo
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GRILLED FISH

by Susan Pirsch

B juicy gtask sizzles on the grill.
smoke wafts, fills the air with aroma, The
sound and smell whet the appatita. The
sound and smell may also signal trouble,

Apcording to the report, “Diet, Mutri-
tion, and Cancer,” prepared by the
Matlonal Research Council and published
by the Washington Mational Acadamy
Press in 1982, researchers have found that
fats dripping onto hot coals generate
smoke which passes high levels of poly-
aromatic hydrocarbons (PAH:) to mest
or fish. PAHs are thought to be harmful
because, when Injected into bacteria, they
alter DMNA molecules. Researchers balieve
that substances capable of altering DA
may be potential cancer causing sgents.

Reducing the amount of smoke reach-
ing food on & grill is ona way of reducing
the level of PAH: affecting that food,
Another way to reduce PAH levels is to
ook foods low in fat, such as fish,

An gasy way to do both is to wrap the
fish to be grilled in ti leaves thet are split
In haif at both ends 1o make tying the
ends together easier. The kaves help to
kesp smoke from directly contecting the
fish and help retaln natural julces for
moist and tender fish.

To prepare, simply sesson the fish as
desired. Place a serving of fish on one &
leat and tie the ends together to maks a
small packape. Place the packages on a
clean, well-oiled grill that is hot enough
to mark a piece of unwrapped fish when
it touches the grill.

Place large pieces of fish away from
the coals so the inside cooks before the
outside burms. Small pieces of fish can be
placed closer to the heat. Cook about 5
minutes on each side or until the fish
flakes aasily with a fork and loses its
transparency, ]




Cipo Is probably the most widely used
edible saaweed in Hawaii today, Since its

&aweed introduction into Hawaiien waters around
1900, the popular seaweed has found s

F rm ts wily into many local recipes. 115 current
. availability, however, to Hawail's consu-

| (.lnder bisi g e ol rsrbrmotions
on Oahugs

North Shore

All this may change for the better
thanks to 8 new aguaculture venture ra-
cently started on Qahu's north shore. The
maw venture is Heaveiian Marine Farms,
Iscated in Kahuku, Their primary crop:
Gracillaria bursapastoris, or limu ogo as it
Is more widely known in Hawaii,

The farm was designed and built and
s operated by twao former University of
Hawmaii gredusts studants in ccesnography,

e R Richard Spsncsr and Frad Manchar. Tha

two formed a parinership four vears ago

called Aguaculture Associates, @ consult-
ing firm, They orginally became inter-

gsted in seawesds while working on a

projact for Hawalian Electric Company.

Later, the pair became involved in a
research project funded by the University
of Hewaii Saa Grant Collage Program to
use the cold water from the OTEC (ocean
thermal energy convaersion) facility at

Keahole Point on the island of Hawaii to

grow nari, & seawaed grown in Japan and

used to wrap sushi. When local Interest In
norl culture waned, Spencer and Mencher
decided to sat up their squaculture ven-

e, y

The commercial agquaculture of local
segweeds has a lot going for it, according

g—

Hawalian Marine Farms is using already exifsting
technology for growing ogo. The edible seaweed /5
& favarite ingredient in many local recipes,

At this weiting, Spencer and Mencher fave

to Spencer, Ogo has wide consumer acoap-
tanee and demand for it is high, sspecially
on the island of Haweaii, where it it scaroe.
Since ogo is already established in Hawaii,
the duc did mot hawve to worry about
adapting it to local conditions. Finally,
the technology for culturing seawesd al-
ready exists. The last point is particularly
important bacause it can take years of
resaarch to design and prowve a new tech-
nology bafore it can be used profitably In
commircial oparations,

The partners broke ground for their
farm on March 1, 1983, The farm conglsis
of eight semicircular tanks with plastic
liners. At present three of the eight tanks
are in operation, and another thres are
expected 1o ba brought on line saon,

Each tank is filled with filtered sea-
wiater drawn fram a well and has an air
lime running down the center of the tank
gt its deepest point. The air egitates the
water, crasting a strong clroulation pat-
tern to kesp the algae suspended and
esguring sufficient light and nutriants for
all the plants.

Mutrients are providad by commercial
fartilizer and small added amounts of car-
bon dioxide (C05) to aid photosynthesis,
Total water surface arae of thea eight tanks
equals about (126 acre, The partners ob-
tained ogo seed stock from sevaral sowrcas,
inclueding local fish markets,

As with any new venture, Spencar and
Mencher have had their share of start-up
problems. Shortly after they bagan com-
mercial harvesting, the normally healthy
stalks of ogo began breaking into small

---_ .-h
Ak o

three af thelr efght tanks




pisces. Then, production, which had been
& to 16 pounds a tank a day, fell to zero,
They = regeined normal production
levels by adjusting the photo period (the
number of hours light & avallable for
photosynthesis) by supplemanting lower
amounts of winter sunlight with srtlflcial
lights. By daing so, they added about
4 hours of daylight to the winter-shortened
days.
Mext come an equipment failure, Thelr
ganerator/air blower broke down, reguir-
ing tanks to be shut doven for several days.
They bought 8 new generators, allowing
them to restora presant production levels
ared to add at least three mare tanks to
ihiz operation.
These probrlems led, not surprisingly,
to a financial pinch, Originally the part-
ners had ralsed ensugh money to build
the farm and operate it for several months.
Mow Spencer and Mencher are talking
with several investors for additional mon-
ay to overcoma cash flow problems.
The outlook, insplte of problerms, is
encouraging. Several retailers on the island
of Hawaii are interested in buying the
- aquacultured ogo and could probably re.
| tail 200 to 300 pounds & week. Dpportu-

nities alao exlst for getting thelr product
' into markets on Oaha,

 Since they can deliver a steady supply

- of ogo year-round, retailers are finding

' their product attractive. The pair's only
competition & from limu (seaweed) pick-

- ars who harvest wild stocks, which can be
over harvested or destroyed by natural
avants such as storms, [

prlic.atiﬂn Deadlines For
Fisheries Loans Coming Up

The - federal Fisheries Loan Fund has
%3 million in emergency loans at 3 per-
cent interest available for fishermen own:
ing wessals weighlng 5 tons or more 1o
help them  avoid defaulting on fishing
vegsal mortgages, according to the Mational
Deceanic and Atmospheric Administration.
Eligible mortgages are those used for ves-
sel building, rebuilding, or reconditioning.

Cf this amount, $1 million is sar
markad for fichermen whose morigages
arg financed through the Federal Obliga-
tion Guarantes Progrem. Fishermen elig-
ble for these funds may apply for them
untll June 1, 1884, but are encouraged
to do 0 a5 soon as possibie. The remain-
ing 32 milllon i avallable for fisharmen
whose vessels are financed through othar
craditors, Applicetions for thess loans
will be acoepted untif March 31, 1884,

Loan applications will be conglderad
on 4 first come bagis. Extra consideration,

however, will be given to applications if
mortgage holders or trede creditors are
willing to make concassions that comple-
ment the filsheries loan being applied for.
In any case, early applicants are expectad
to have 8 batter chance of recelving loans
bacause of the limited funds available.
Before applying for loans, fisherman in

Hawail, Amerlcan Samoa, the Common-
wealth of the. Morthern Marisnes, and
Guam are asked to write or call the
following office:

Fisheries Servica Branch

Southwest Region

Mational Marine Fisherie: Servics

300 5. Ferry Streat, Rm, 2016

Terminal |sland, C& 90731

Telephone: {213} 548-2478

Fishermen in Hawsii may akso call the
Honolulu offfice of the National Marine
Fisheries Service at 955-8831. O

CRAVEN APPOINTED TO FUTURES COMMITTEE

Dr. John Craven, director of the Uni-
versity of Howail Law of the Ses Institute,
along with seweral other local commundty
leaders, have been appointed by Gowernor
George Ariyoshi to the Governor's Com-
rittee an Hawail's Economic Futumne,

At the commitiee's first meetng In
January, the governor asked the membars
to examing wvarious possible futures for
Hawail’s sconomy, to analyze what
resources will be needed to realize that
future, and to offer suggestions as o
where effortz to develop Hawaii's eson-
omy might be focused.

The othar committes mambears ara:

R. Brian Tsujlmura, Amfac, |na,
Dwane Brenneman, Missan Motor Corp,
Elroy Chun, Bullding Industry bof
Hawall A
# Paul Chung, Profassor, UH College of

Buslness Administration
® [Donald Dewson, Dewson Interne-

tlonal, e,

& Richard Dumancas, Shaet Metal Work-
ers Linlon

Kane Fernande:, E.K. Fernandez
Shiowe

Gury Fujimura, [LWLU

Leland Gray, Gray Distributing, Inc.
Alice Guild, retall managemeant
Warren Haight, Castle and Cooka, Inc.
Meil Hannahs, Bishop Estate/Kameha-

meha Schools
® Mark Hastort, Helber, Hastert, Van
Horn & Kimura, Planners
Stanley Hong, Theo H. Davies, Inc.
Mildred Kosaki, education and govern-
mant atfairs
James Mak, Professor, UH Department
of Economics
Francis Oda, Group 70 Architects
Russell Okata, HGEA
Ruth Ono, Ouesn’s Medical Center
Dennis Oshiro, Intemational Business
Resources, Ineg,
Josaph Pelletier, Pacific Resources, Inc.
Diane Plotts, Mark Christopher, Lid,
Wayne Richardson, II, AB& Interna-
tional
® Ronald Terry, Hawsii Farm Buresu
Federation
& Dennis Tovomura, Dennks T, Tovomu-
re, Architeat
®  Frad Trotter, Estate of James Campbell
® Laurance “ogel, Duty Free Shoppirs
Group, Ltd.
® David Wetson, AFL-CIO COPE
& Harwood “Dan’ Williamson, Hewailan
Electric Co., and
® Sylvia Yuen, Profemsor, UH College of
Tropical Agriculture and Human
Resourcas
R, Brlan Tsujimura will serve as chair-
man of the committes. [
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SEABIRDS tcontinved frompsgery

crusteceans that seabirds eat, which was
conducted by Craig Herrison of the 1S,
Fish and Wildlife Service and Tom Hida
and Mike Seki of the Metional Marine
Fisheriea Sarvice, These agencies also
:furh:iﬁnd the study.

Harrison sald combining the results of
the two studies would aflew models to ba
made that would show which birds ta
monitor when a certain type of fish is ba
belng harmested.

Sesbirds that eat the srmall fish and
aguid that jump out of the water when
chesed by funa would bo affected by in-
criased tune fishing, Harrlzon said, "' The
management guestions réally are not ones
of yes or no, but more of guestions of

_huw mun:h_fl:h Is taken out. Then you get On Lisianski lslarnd Harrizon tries to make o great Fragatebird regurgitate to produce a
into questions of economics . ... It may  food semple. Such a procedure sliminsted the meed to kill and disembowel birds to do
be that the only way somebody is going  the food study.

~Mark Raveon photo

to bulld a milllen dollar fishing boat and
miske a profit is to take 30 many fish that
there would be a problem with wildlife,”

A fishing Industry in NWHI would cer-
tainly incresse the competitlon betwean
the sesbirds and fishermen for some spe-
cias of fish, It may ooour to the extent,
Whittow said, that it would be disruptive
to the feeding and the Breeding of the
stabirds,

“Any human activity that results in
e , . spacies of animals becoming severely de-
v e - i 2 e . plated should be curtsiled,” Whittow said.

i - e =4 "The danger with extending the fisheries
Harrison places a flyingfish requrgitsted from a red-footed booby bird on Esstern Iin the MNorthwesterm Hawa?'ran Islamds is

Istand, Micway firen & far filted with formaldahyde for later laboratory snalysie (sbovsl. s this might result In the depletion of
=[Chanial Stonebumer photo

A parent frigate bird watches over jts young one on East lsfsnd, French Frigate
Sheals (below),

the fishery resources to the extent that
the fishery collapses, and in the process
—G, Caussy Whittow phato of doing this, they (fishermen | would have
gleo severly depleted the seabirds as wall.”

“There are 50 many thing Invohed In
whether or not a fishery is feasible,”
Harrigon said. “There are definitely a lot
of fish up there (in NWHI} ., . ., As far as
how the fisheries would impact on the
wildlife is still a litthe bit conjectural on
avarybody’s part, although we now know
a lot more about it than we did five years
ﬂm."

“Theres & lot of squid out there that
could be exploited,” Harrison said, and
also some “incredibly large™ gillnet squid
fisheries that the Taiwanese, Koreans, and
the Jepanese are starting hundreds of
miles north of tha NWHI,

In his study, Harrison also tested for
the presence of organochlorine pesticides
and otheér pollutants and surprisingly
found traces of them in seabirds in the
MNorthwestern Hawaiian Istands, [




MTE CONFERENCE ON TAP

The Pacific Congress on Marine Technology will be hald
from April 24 to 27 at the Princess Kelulani Hotel in Honolulu,
The avant is being sponsored by the Marine Technology Society
and several other public end private organizations.

The conference will focus on key issuss of maring technaol-
ogy a5 related to the ocean’s economic potential for Pacific
lsland nations and the larger rim countries, Sessions planned
will address such topics a ocedn energy, fisheries, marine
transportation, technology transfer, and tsunami detection.

Registration fee 5 3160 before March 15 and S180 there-
after, Student registration fee 13 $16 per day or 540 for the
entire conference. For more information write to PACON B4,
Center for Engineering Research, University of Hawaii, Honolulu,
Hi 86822, O

SHRIMP MARICULTURE INFORMATION

“ghrimp Mariculture; State of the Art,” an Information
sheat now available from the Sea Grant College Program of
Texes A&M University, provides technical deta on curent
restarch in shrimp mericulture, |t ako includes detailed sco-
nomic analyses, which may interest those considering enter
ing into commercial ehrimp marculture,

Single coples may be obtained free by writing 1o Saa Grant
College Program, Texes A&M University, College Station,
Texss 778434115, 1

STATE PERMIT COUNTER OPEN AT DPED

The Planning Division of the Hawali Department af Planning
and" Economic Development {DPED) is now operating a State
Permit Information Counter, The purpose of the counter is to
provide preliminary information and guidance to potential
applicants for state permits and approvals, The cownters also
display, and, in some cases, distribute permit forms.

The counter i located in Room 610, Kamarmalu Building,
260 5. King Street, Honolulu {teléphone 548-8467). O

Makai ISSN 0745-2896
University of Hawaii

Sea Grant Extension Service
1000 Pope Road, Room 213
Heonolulu, HI 98822
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