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LIST OF SPECIES IDENTIFIED IN THESE SAMPLES: /s &

FAuvg S,
CHLOROPHYTA ’r- S
TV =
Bryopsis pennata Lamx. N ennrs
Caulerpa sertularioides (Gmelin) Howe "““.ﬂf
=i o LT

Codlum arablicum Kutzing

Codium edule Silwva

Dictyosphaeria versluysii Weber von Bosse
Halimeda discoidea Decaisne

PHAEOPHYTA

Dictyopteris sp.

Dictyota c¢renulata J. Ag.
Dictyota friabills Setchell
Ectocarpus indicus Sonder
Ralisia occidentalis Hollenberg
Sargassum pelyphyllum J. Ag.
Sphacelaria sp.

RHODOPHYTA

Acanthophora spicifera (Vahl) Eoerq.
Amansia glomerata C. Ag.

Antithamnion sp.

Ceramium sp.

Chondria tenuissima (Good. and Wood) C. Ag.
Chondrococcus hornemannii (Mert.) Schmitz
Chrysymenia §leEuBa Abbott and Litter
Gelidium pucillum (Stackhouse) LaJolis
Graclilaria coronopifelia J. Ag.
Heteroderma subtilissima (Foslie) Foslie
Hypnea cervicornis J. Ag.

Hypnea musciformis (Wulfen) C. Ag.

Hypnea nidifica J. Ag.

Hypnea sp.
Jania capillacea Harvey

Laurencia carolinensis Saito

Laurencia nidifica J. Ag.

gplystﬁania pseuacvillug Hol lenberyg
Bterocladia capillacea (Gmelin) Bornet
Spyridia filamentosa (Wulfen) Harvey
Tolypilocladia calodictyon (Harvey) Silwva




ey

CYANOPHYTA

Oscillatoria sp.

BACILLARIOPHYTA (DIATOMS)

Climacosphenia sp.
Synedra sp.

SEAGRASS

Halophila ovalis (R. Br.) Hook

& /
e
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Geprge Halazs

Hational Marine Pisheries Service FP/SWC2

P.O. Box 3830
Honolulu, Hawaii 96812

Dear George,

Seattle PacificUniversity

Sealtie, \Rashington 98119
Prore: (206) 291-2M0 |

Here ig a list of the algae from the last three samples:

Sample 1, Kawela Bay, 3-20-fde< 1985

Acanthophora spicifera
Amansia glomerata
Codium edule
Hypnea musclformis
Lavrencia cartilaginea
Martensia fragilis
APterccladia capillacea
x Tirbinaria orpnata
¥ Ulva reticulata

Black colonia asacidians (7)

Trace
3%
Traoes
Trace
Trace
1%
20%
Lt
TO%

Sample 2, Kawala Bay, 3-29-1985

Acanthephora spicifera
;{hmansia glomerata
Hotryocladia skottsbergii
Cladophorop=is gracillum
Codium arabicum
Cotdium edule
Griffitheia tenuis
Leveillia jungermannioides
#Pterocladla capillacea
Sargagsum polyphyllum
¥ Turbinaria ornata
{Ul\va retloulata

Black colonial ascaidians (7))
Sample 3, Kawela Bay, 3-29-1

Acanthophora spicifera
hmansia glomerata
Codium acabicum
Gelidiopsis wvariable
Griffithsia tenuis
Martensia fragilis
wPterocladia capillacea
*Turbinaria ornata
_\.mwa reticulata

Trace
1%
Trace
Trace
Trace
Trace
Traca
Trace
241
Trace
Trace
TE%

o e

983

Trace
Trace
Trace
Trace
Trace
Trace
18%
1%
BOE

Alphabetical listing:

—thlorophyta

¥ gladophoropsis gracillum Dawsen
HLCndLug arabicum Kutzing

rK. Codium edule Silva

Kﬁlva reticulata Forsskal

——Rhodophyta

#pcanthophora spicifera (Vahl} Boerg.

;gnmansiu glomerata C. Ag.

X Botryocladia skottsbergil (Boerg.) Levr.

*;Erifiithaia tenuis C. Ag.

*Hypnea musciformis (Wulfen) C. Ag.
#Laurencia cartilaginea Yamada
wLeveillea jungermapnicides Harv.

¥ Martensia fragilis Harv.

- Ptorodladia capillacea (Gmelin) Bornet

W Gelidiopsis variable J. Ag.

—TFhaeophyta

# Sargassum polyphyllum J. Ag.
WTurbinaria cenata J. Ag.




George,

Thank you For the note and the card with Hypnea musciformis on it. It

ig included with this letter. The other sample 18 also H. musciformis, and
the really great thing would be to finid int on Lanai, Kaui, ets. I think I
told you it was very very abundant on the beaches, in the drift, by Lahaina.
I think theé most important information about this species, now, would be here it

ig located and the date.

The only additional thing that eould go in the sample data would be the blus
string found in sample 3. 1 didn't find anything unusual besides that. You note

that we have not found H. musciformis at Kawela, but it was in sample 1. I found

e

one distinct hook from this species. Most of these algae are ghallow water species

and the Botryocladia skottsbergii usually grows under rock overhangs or in caves.

This is whers we alsoc find Amansia.

Aloha,

(,-" y
P S P ey



George,

Thank you for the "History of Sea Turtles at Polihua Beach,
Northern Lanai", and for the articles you have sent to me. This past
week (December 12-23, 1984) I was with a Hawaiian Marine Bilogy class
on Maui. I found piles of limu on the beach at Launiupoko Park,
about 3 miles toward Olowalu from Lahaina. It was Hypnea
musciformis, which was originally introduced to Kaneohe Bay. It was
not present at this park two years ago, but now is abundant there and
also at Halama Park in Kihei. This alga was in your samples numbered
GB-29; GB-533; GB-601; GB=-755; GB-757; GB~758: GE-1041; and GB-1042.
1 am trying to get a manuscript out on aAcanthophora and may include
Hypnea muscifeormis distribution in it as well. Sometime in the

uture I might ask you for the locations and dates of these samples.

Just a few hundred yards off shore at Launiupcko we saw two green
turtles swimming near the bottom in about 30 ft of water. My trip
was too quick and we spent only two hours on Oahu, so maybe next time
I'1]l give a call and try to visit you.

I'm sending the samples under a separate cover.

Aloha,

Dennis J. Russell



Identificatinn of Invertebrates
from Turtle Stomach Samples

Sample Description (Remarks )
GB-1 _f"“f"ﬂ 7 d T Brachidontes crebristriatus (approx. 100)
wo sy, Tk Siiocarcins siipley {oney
GB4 Shy/zz FF3 Cerithiidae (micramolluscs, 2); pteropod shells, enpty
Tiaer mnt—fﬂfry (blue green algal mat)
| GB-8 /7 .. No invertehrates (algad, cloth fragments, thread, magnetic
Mid oy mnv"'ﬂ-ﬂa-t__j.f tape) o L

GB-2 Yehrr Form FArBer. Unigentirieq tissue

@B frr- A" Ciondvesin chuealla de Laubenfels, 19ag (fresh)

GB-38 }ég,»;&;:.g .%EE“' % C. chucalla (partially digested; plant material present)

GB-41 Yaofzy V5 faseshe. C. chucalla (fresh)

GB-101 3/5/eg Bellows  c. chucalla (partiaiiy digested)
: Chucalla

GB-112 ::,ﬁ_f,f:,g %:in; 5 C. chucalla (partially digested)

4
i

GB-114 3/s/sg Egif.w.s Spongia oceanis (?) see remarks
5
@B-115 3//s- /72 Balls ws Mo Invertebrates (unidentified algae)

e =

GB-116 i+ /24 Bollews  Inidentified tissye (algal fragments)

CBs

EB—IEE %_J':.FJ.-"I.I;I'? Efll:'.'-'u--'.‘: & 'ﬂ.ﬂ.lﬂﬂ.lla {M ﬂigastﬂj}

s

GB-130 3/r5/7g Bellowss Untdentisieg tissue

fecas

GB-140 *//5/34 Bellows  C. chucalla (partially digested)

=l ]

OOOMB
\ o

@mia chucalla de Laubenfels, 1935
Syn, a collectrix Lendenfeld, 1888, (nec. C. collectrix Schmidt, 1870,)

This sponge was deseribed by Lendenfeld from Australia in 1888, but the
specific name he gave 1t, collectrix, had earlier been used by Schmidt in 1870
for a different Species in the same BEenus. To correct this nomenclatural over-
lap, de Laubenfels (1836) gave thig species its present specific name, chucalla.

de Laubenfels (1951) recorded this species ag common in tide peols at

Halape, Island of of Hawali. It also appears to be common around Oahy,




This sponge is unusual in that it lacks both mineral spicules, or
a spongin fiber network. Its consistency is derived from a gel of "non-
living colloidal material” (de Laubenfels, 1951). Perhaps this lack
of spicules and fiber meshwork make this a more palatable (and the gel
may make it more mutriticus) item than other sponges.

Spongia oceania de Laubenfels, 1850

The spongin meshwork of this species is present, but most of the material
surrounding this meshwork is algal. It is not clear whether this represents
a spongin meshwork which had (in nature) been overgrown by algae, or a partially
digested sponge mixed with algae in the turtles stomach. Probably the former
is the case, as the algae seems more intimately associated with the meshwork
than mixing would allow. Thus this would not really count as ingestion of this

species of sponge.
Mollusce
Brachidontes crebristriatus

A small mussel (family Mytilidae) which grows in beds both intertidally
and subtidally. Often intermixed with algae.

Crustacea

Simocarcinus simplex
A comon decorator crab (family Majidae) usually found among algae on
reef flats and subtidally. Noted as being a slow moving species.
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Reef Collection #2 6-1-1985 Palaau, Molokai

Spyridia filamentosa
Caulerpa sertularioides
Dictyota crenulata
Laurencia nidifica
Chondria tenuissima
Halophila ovalis

Beef Collection #2 5-3-1985 Waikane, Molokal

Spyridia filamentosa
Halimeda discoidea
Laurencia carolinensis

Molokal Reef Sample 4-35'

Hypnea cervicornis

Sargassum polyphyllum
Eaur&ncia nidifica

Spyridia filamentosa

Maui Assortment (reef collection) May 1985V

Codium edule

Hypnea musciformis

amansia glomerata

Bryopsis pennata

Pterocladia capillacea

Chrysymenia glebosa

Heteroderma subtilissima (epiphytic on Pterocladia)
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LIST OF SPECIES IDENTIFIED IN THESE SAMPLES:
CHLOROPHYTA

Bryopsis pennata Lamx.
Enteromorpha tubulosa Kitzing
Halimeda discolidea Decaisne
Pilinia rimosa Kutzing

Ulva fascilata Decaisne

Valonia aegagropila C. Ag.

FHAEQOFPHYTA

Dictyopteris plagiogramme (Mont.) Wickers
Dictyota acuteloba J. Ag.

Dictyota divaricata Lamx.

Dictyota sp.

Sargassum polyphyllum J, Ag.

Sphacelaria furcigera Kiitzing

Sphacelaria tribuloides Meneghini
Sphacelaria sp.

Turbinaria ornata (Turn.) J.Aq.

BEHODOPHYTA

Acanthophora spicifera (vahl) Boerg.
Acrochastium sp.

Amansia glomerata C. Ag.

Centroceros clavulatum (C.Ag.) Montagne
Ceramium sp.

Chondrococcus hornemanni (Mert.) Schmitz
Gelidium sp,

Gelidiella sp.

Griffithsla rhizophora Grunow
Griffithsia =p.

Hypnea cervicornis J. Ag.

Hypnea musciformis (Wulfen) C. Ag.
Hypnea nidifica J. Ag.

Hypnea sp.

Hypneocolax stellaris J.Aq.
Laurencia pnidifica J. Ag.

Laurencia sp.

Nemalion sp.

Folysiphonia howei Hollenberg
Polysiphonia scropulorum Harvey
Polysiphonia setacae Hollenberg
Polysiphonis Tsudana Hollenberg
Polysiphonia sp.

Spyridia filamentosa (Wulfen) Harvey
Wurdemannia sp.




CYAMOPHYTA

Calothrix sp.
Lvngbyva majuscula Gomont
Lyvngbva semiplena (C.Ag.) J.Ag.

Lyngbya sp.
Oscillatoria sp,.

SEAGRASS

Halephila ovalis (R. Br.) Hook




T Bathymetry of Kawela Bay, Oahu

Flg. I1I-1% Bathymetry presanted {feet)

in terms of mean lower low water B m .
_Hv._.“.._.nL.u- E g

Eawela Stream
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The family was gathering for
a large weekend revel, Aunis,
uncles, cousins—all the penera-
tions coming together, Usually
I enjoyed these congregations
of the family. There would be
masses of food, music, games
and the great lauhale mais
spread on the lawn near the
sandy beach. Someone would
make a bonfire and the ralk
wotdd begin, [ would sit at the

edges of the inner circle of

elders as they ruminared on
past evenis. (ld chiefs, kings,
gueens, great house parties—
scandals and gossip of one sort
ar another would billow up
from the central core of adults
and feap into the air like flames
.. 4 heard of this carriage or
that barouche or landau, this
house or that garden, this
beauiiful woman in love with
so-and-sa, or that abiding
“good and patient " soul whose
handsome hushand dashed
about town in a splendid uni-
form, lavishing on his para-
mour g beautiful house, a
carriage and team... (), rthe
tales that steamed up from
those gatherings on lawhala

mats at Kawela's shora!
From Princess of the Night
Rides and Other Tales by
John Dominis Holt

42 HOMOLLLUALLY $8s

KAWELA BAY:

Development plans for the once-trangquil community on
Oahu have stirred up emotional issues: preservation of
lifestyle, unemployment, over-employment

and—of course—ecology

K awela Bay has almost a
magical hold on those who

have lived on its beach-fringed shore.

John Dominis Holt, whose family
once retained the fishing rights to the
bay, remembers Kawela as a very
remote place, verv empty, with almost
no trees. The periphery of the bay
consisted mainly of rock outcrop-
pings. Howatian fishing shrines, where
fishermen prayed before going out to
sea and where they returned offening
the first catch in thanksgiving, dotred
the area.

For generations, the bay has main-
tained s own brand of exclusivity.
According to John Clark in his book
The Beache: of Chhu, in ancient
{imes it was the private lobster

prounds for Hawalian chiefs. Later,
small beach cottages provided week-
end and summer refreats for em-
plovees of Campbell Estate and
Kehuku Plantation, The sheer dis-
tance from Honoluld made excur-
sions to the bay infrequent events
even [or those who were familiar with
its pristine beach, While other areas
on Oahu were vielding to the pres-
sures of a burgeoning population and
a rapidly expanding tourist industry,
the bay’s natural and manmade
buffers hid its calm, protected waters
from outside eyes.

Mow the solitude and anonymity
are being threatened. A neighbor, the
Turtle Bay Hilton and Country Club,
wants to expand into Kawela Bay.



Stormy or Fair?

By Tom Yoneyama

- AT - _a_‘;.:_-.
Kawela Bay (upper left cormer of
phota) is locared practically nexi
door o the Turtle Bay Hilion and
Cowniry Club, which sits on Kuilima
Point {center of phota).

A classic confrontation between
developer and anti-development fac-
tions—i drama witnessed many times
in the Islands since statehood and the
rise of ourism-—seems imminent, At
odds are desire for economic growth
and concern for the area’s rural life-
siyle and the environment,

Unlike past confromtations, how-
ever, this showdown between devel-
oper and commumnity has yet to break
out into a full-fledged storm over
Kawela Bay, To be sure, there have
been rumblings, But they have been
nothing like the outery that erupted

Airiad phalagraph Sourleey Grogp T

when developers went into Nukolii
on KEauai

I he bay and much of the land

around it currenily belongs to
Prudential Insurance Company of
America. The Kuilima Development
Co., 8 Hawaii-based subsidiary of
Prudential, is in the process of re-
guesting land-use changes to accom-
modate its plans for expanding the
present Turtle Bay Hotel (formerly
the Kuilima Hotel) and creating a
major resort complex with additional
hotels, parks and recreational ameni-
ties. Around Kawela’s shoreline, the
company plans (o ¢construct two S00-
room hotels and a 4.8-acre public

park. Farther back adjacent to Ka-
mehameha Highway, plans call for
40,000 sguare feet of commercial
space for shops and restaurants. (See
accompanying story, “Developing a
Piece of the Rock.™

The Kawela Bay community con-
sists of two groups of residents. Those
living on the western (Sunset Beach)
side of the bay own their property in
fee. Those along east Kawela Bay
lease their property from the Kuilima
Development Co. and have had their
leases extended on a month-to-month

Tom Yoneyama is a free-lance writer
whose last HONOLULU feature,
“Preschool Panie,” appeared in the
March [984 itnue.

HOMOLULLIAJLEY TR3G 48
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bagis for the last four vears, Some of
these families utilize their homes es-
sentially for beach cotiages, (Mhers
consider Kawela their permanent
home. 1If Prudential receives all the
necessary approvals to develop the
arvea, the families on the east side will
hawe to vacate.

It is, of course, not the first time the
residents have been confronted with
the possibility of a major resort de-

velopment in their midst.

In 1972, Dl E, Webh Corp, opened
the Kuilima Hotel at Kahuku Point,
just down the beach from Kawela
Bay. Prudential bought out Del
Webh's infercst in 1976, and con-
tracted Hyatt to manage the hotel.
Two years ago, Hilton took over
management, and refurbished and
re-named the hotel the Turtle Bay
Hilton and Country Club,

Over the years, the hotel has had
frequent periods of low occupancy,
In a study done for Kuilima Devel-
opment, the Robert Charles Lesser &
Co., a real estate market research
consuliant, concluded that the present
hotel does not provide the right com-
bination of services and amenitics to
become a successful major resort
destination.

Continuwed an page 71

The Kuilima expansion—will it bea
resori with parks or & hupe park
qyslem with resort amenities? The
planners for Prudential envision the
lattie.

"While we are designing whal &
esgentially a resort, the plan establishes
90 pereent of the progect as open
apace, " says Francis Oda of Group 70,
the planners for Prudentials Kuilima
CXPANEI0N Project.

*[t can just as readily be seen as a
very large park—a park in the Eu-
ropean senae of the word. In Europe,
parks arc nod just open spaces, They
have facilities for siaying overnight,
for dining, nndd for & variety of recre-
ational activities. And the parks ars
not just reserved for tounsts, but are
there for 1he entire commumnity.

“That’s how we see the proposed
development at Kuilimn: a5 a recre-
ational park where people can go o
restaurants, play golf, swim; surl, see
natural habivars and wildlife, jog, bike
and shop

“We feel that a low-key, los—gdensity
TESOTE IS more appropriate than one
similar to Kaanapali—which, by the
way, 15 i very seccessful resort. O
whole thowght while plannimg the prog-
ecl was (o create something that could
only be creatad on Oiha’s Morth Shore,
We recognize that the North Shore is
unique place because of its rural life-
giyle. In fact, when youthink about it,
it's amazing that it skl exsts with s
close proximity to urban Honolula.™

The prapecty s1is along an B08-acre
corridor makai of Kamehameha High-
way, streiching from Kawela Bay io
Marconi Road, 2ast of Kakhuku Point.
The Kuilima master plan divides the
tesort into Pwo major sections. On the
wieat end (loward Sunsst Beach), two
SOf-raam hotels would front Kawela
Bay. rising with staggered roof lines to
90 feet. A 330-room, low-tise hotel
would be located midway berween
Kuilirna Point and Kahuku Point. In
ndelitson, W0 cabanas along Kaihalulo
Beach would incresse the capaeity of
the present Turile Bay Hilton,

With Kawela Bay and Turile Bay as
its care, the west end would ako
include a 4 B-acre park. the existing
golf course and a 40,000-square-foot
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FLUELRA RESOR

Growup 70 version of a resort "that could only be created on Oahe’s North Shore.

commercial senter located next o the
highway. The shopping complex woukl
featwie regional products such as arts
and crafts, s well as agriculiural and
aquaculiural producis of the Morth
Shore, An informal “country® boule-
vard would broadly loop through the
property's west end. This part of the
resort would focus on sctive recre-
ation and emphasize “reson-reigied ™
AmEnties.

The east end (toward Kahuku) of
the resort s being designed with a
more rustic characier, with lower
densities and emphasis on passive,
outdoor recreation. A number of con-
domininn and townhouss units would
be scattered throughout the Kahuku
end of the property. The aren would
sport & decond polf course, designed
I:|!.' Arnold Palmer, a H_-e'n-'llI clebhouse
with restaurants, convenience shop-
ping and athletic facilities, Four parks
(ewo public and two private), a marsh
pressrve andd o stahle would reinforo:
the ranchlike setiing, An existing dune
area and ironwood forest woold be
preserved, as would the lik-acre
Punahoolapa Marsh located at the
Kahuku end of the propenty, Much of
the marsh is currenily overgrown. To
enhance the wetland habitat for the
native Hawailan birds that frequent
the areq, the master plan proposes Lo:

W Construct 8 most around the
marah and add a §.3-acre buffer zone

o the boondary.

B Construct additioasal open water-
WilvE and islands on those Walerivays.

B Fill about 12 acres of marginal
marshlemd along 18 perimetes,

“There's boen a lovof environmental
concerns direcied at Kaweln Bay,”
zays Cuda. “But here vou have more
than 1 acres of wery significant
marzhlands which we are proposing
nod paly Lo preserve bot to creats into
a wildlife sanctuary,

“The ecology of the area i just ag
impriant 1o us as part of the tofal
package we want to develop, " declares
Cida. “Tt would make no sense for usto
destroy these marshlands or Kawela
Bay. The wildlite and natural sor-
roundings can only enhance our prod-
uct, And this s true of the MNorth
Shore community that we want this
resori 0o be & part of, Besorts can no
longer exist as entities outside the
socinl context of the community. Re-
sorts cannat exist in communaties that
are separate or even hostike o them.™

Prudential’s plans may sound good
and look great on paper. But masier
plans, like municipal general plans,
have a way of changing belore they
leave the drawing board. In the ¢nd,
will Kawela Bay be just another piece
of Prodential's corporate reck? Or will
it indeed be & major mnovation in
resgrt development unique to the
Morth Shaore?. =T.%.

Froje map opurasy Gimp 70



Rawela Bay

Contined from page 50

Bob Moncrief, whao is an ecologist
with the Army Corps of Engineers
and who owns a beach house on the
Kahuku side of Kawela, sees another
reason for the hotels difficuliies,

“Ive seen the weather over a 4i-
vear period and [ dont think it's what
the average fourist wants,” says
Maonerief, referring to the strong
winds and rain squalls that frequently
hit the area.

“T'he day they ook Del Webb and
hiz enfourage out to Kahuku Point 1o
determine the site of the hotel, 1t was
one of those beautiful davs with no
wind and no surf, The chopper landed
right outl there, and they must have
thought what a perfect place to put a
hotel. And they put it there without
any regard for the weather paitern.

“And now they just sank a whole
mess of money into refurbishing the
hotel which isnt really that old, All
the ratlings were totally corroded and
eaten away by the salt air, and they'd
had innumerable maintenance prob-
lems due to the environment, Mavhe
they can afford refurbizshing hotels to
the tune of millions of dollars every
few years, but 1 don’t think that is
good planning.”

Prudential feels otherwise, of
course. And besides devising what it
feels is the best plan for the area, the
insurance company must work within
government guidelines as well,

I here are essentially bao basic
plannming documents utilized

by city agencies: The General Plan is
a broad policy document which ad-
dresses 12 areas of concern including
economic, environmental and popu-
lation planning, The regional Devel-
opment Plans (including the Koolau-
loa plan) outline specific land-use
designations. Each Development Plan
15 reviewed annually by the Gy’
chief planning officer who recom-
mends changes, through the Plan-
ning Commission, to the City Coun-
cil. The council, in turn, voies on
those amendments and passes it on to
the mayor in the form of a iy
ordinance for his signature.
Amendments to the Koolauloa
Development Plan during this vear'
review included land-use changes that
would permit Prudential to constric
4. (M) hotel units and convert 375
acres of agriculiural land primarily 1o
resor (L4l acres) and park | 194 acres)
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uses. They would eliminate [T acres
from residential use, and add 11 acres
for commercial use and 24 acres for
preservation. In addition, Prudential
requested the minimum shoereline
setback for Kawela (and other un-
identified sites within the master plan}
be changed from 300 feet to 100 fesi,

[n January, the city Planning Com-
mission held public hearings on the
proposed changes, then recommended
approval,

Dwring the hearings process, several
commissioners had guestioned why
Prudential never initiated construc-
tion with the 2000-unit allowance
granted by the existing Koolauloa
Development Plan, (Prior to this
vear's review, the Development Plan
had designated part of the Kawela
area as resort and allowed for 2,000
hotel and apariment units.}

Prudential contended that in order
to create a successtul resort destina-
tiom and justifly the company's share
in infrastructure cosis, a minimum
number of hotels, amenities and serv-
ices need to be provided, This "critical
mass,” Prudential said, can be ac-
complished by raising the total al-
lowable number of hotel units o
4,00,

Prudential's justification for its
reduced-setback request included as-
surances that tree public acoess (o the
bay would be guaranteed and that the
hotel at Kawela would minimally
take advantage of the reduced setback
through s *fingerlike” design in which
only the tips would touch the 100-
foot bounds.

Even lukewarm acceplance [rom a
community with a history of strong
opposition to any development would
have been seen as a victory. But
testimony at the hearings was over-
whelmingly i favor of Prudential™s
plans. Chne major reason is the banner
that Prudential waved in courting the
VAMNOUs community groups: johs

At all the public hearings, indi-
viduals lined up to testify in behalf of
the proposed development, pointing
to the jobs the project would create.
Said one Meighborhood Board
member: “How can yvou argue with
someone who is saying they can pro-
vide johs, particularly in a historically
disadvantaged and economically de-
pressed area? Phey [Prudential] are
dangling a carrol that our people find
very hard to resist,”

Ellit Nordyke is one resister, A
reésgarcher for the East-West



Population Institute since 1969, she
and her husband share a home with
another family on the cast side of
Kawela Bay, and have used it as 3
beach cottage since 1964, Nordyke
contends that Prudential’s develop-
ment plans will provide over-employ-
ment for the surrounding communi-
ties and consequently will lead to
in-migration inlo the area. She says
that two neighboring communities
adjacent 1o the development show a
“deficit of unemployment,”

“Economists usually agres that any
figure below 5 percent unemplovment
constitutes full employment,” notes
Mordyke. “Although Kahuku does
have a 7 percent unemployment rate
{of the civilian labor force), it is only
slightly higher than the state average.
Haleiwa's unemployment rate is only
.2 percent, and Hauula’s is 4.1
percent.”

She maintains that the development
would create more jobs than the
residents of the surrounding com-
munities could fill, This excess of
jobs, she zays, would produce in-
migration, speeding up population
growth and urbanization of an area
(Koolauloa) that the city’s own Gen-
eral Plan seeks to keep rural.

“What is the point of spending all
that time and money to establish
guidelines if we turn around and
ignore them at the implementation
stage? asks Mordvke.

John Knox of Community Fe-
sources Inc. (an outside firm that is
analyzing the social impact of the
project for Prudentials Environ-
mental Impact Statement) disagrees
with Mordyke’s over-cmplovment
picture, At the Planning Commis-
sion’s public hearing at Haleiwa, he
testified that both the Norh Shore
and the Koolauloa regions need new
cmployment sources,

He reported that both arcas have
higher unemplovment rates and lower
labor force parlicipation rates than
the rest of Osho. In addition, one-
fourth of the employved residents of
the area have to commuie 45 miniites
OF mong bo get o work.

The 1983 reopening of the Turtle
Bay Hilton seems to bear out his
contention. When the North Shore
Career Training Corp, conducted in-
terviews for the 375 Turtle Bay Hilton
jobs, more than 2,500 people applied.
i(The Morth Shore Career Training
Corp. is & private, nonprofit agency
that has been working since 1977 1o
reduce unemplovment on the Morth
Shore.)
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"W were there one evening unitil
1:30 a.m.." recalls Rayvmond *“Buddy™
Ako, a board director of the agency
and a community relations specialist
for Kuilima. “Those who are saving
that the jobs the expansion will create
will not be needed were not among the
2,000 people who stood in line for the
Turtle Bay jobs. We heard applicant
after applicant tell us, *T don't care
what the pay is, I want this job." And
rmore than 97 percent of the applicanis
were from the region. Ask the people
who know, those who have to help
the unemployed find jobs. They1l tell
you, We need jobs.”

Says Norman Quon, project man-
ager for Kuilima Development Co.:
*If you look at the history of Kuilima,
your'll see that jobs are the very reason
for its existence. The main reason the
hotel was created was to take up the
emplovment slack when Kahuku
Planmiation shut down and the mill
closed.”

I here is another reason why
the storm surrounding Pru-

dential’s expansion plans has not
been as vinlent as it could have besn.

Aboul two vears ago when Pru-
dential first came out with ils most
recent plan Lo continue development
of it Kahuku property, it was “blasted
out of the waler," a5 one planning
commissioner put it. Community
group after community group testified
apminst the plan. The Kuilima people
backed off and regrouped.

A year later, at the Planning Com-
mission’s hearings with the Koolauloa
and the North Shore Meighborhood
Boards, many community associations
reversed their positions and came out
in favor of the peoject,

Opponents of the project say the
associations had been wined and dined
and promised the sky. Officials of
Kuilima say they had merely done
their homework,

The campaign to promote the ex-
pansion project centered around an
orgamization called the Kuilima)
Morth Shore Strategy Plan Commu-
nity Advisory Committee, It consisted
of representatives of community
from Waialua to Kaaawa, and North
shore/ Koolauloa businesses and gov-
ernment., It was organized by Kuilima
and headed by Norman Quon.

“ln the past, developers would plan
a project, then take it to the com-
munity and say here it is," savs Quon.
“*Communities were laced with only
two options: to accept the project at

lace value or voice opposition, The
relationship between developer and
community was strictly confromia-
tional. It is no longer the best way to
plan a project. It never was, for that
matier.

“Through this committee, we
wanted to bring the various com-
munity factions into the planning
process. We were breaking new
ground. No one had ever attempted
this on such a scale or for such a
major project. We were honestly
trying to bring people together in
order 1o have dialogue during the
planning process, We conducted
monthly meetings {for almost a year
with anywhere from 50 1o 100 repre-
sentalives in attendance. No point
was non-negotiable; no ifsue was
cloged,”

Quon cites the park proposed Tor
Kawela Bay as a pood illustration of
how the commitiee affected the plan-
ning process. The initial master plan
had provided for a 2-acre park on the
bay and another 2 acres set across
Kamehameha Highway for parking,
The committee felt that the park size
wis too small and was concérmed
about the safety of pedestrians cross-
ing the highway from the parking
areda, Consequenily, the park was
redesigned, increasing its size to 4.8
acres and providing rights of way—
with parking—to the beach.

*That was a major shift by the
developer,” contends Francis Oda of
Group 70, planners for the Koilima
project. “4.8 acres 15 about the size of
Swanzy Beach Park and signaled a
major concession on the part of Pru-
dential. The whole process with the
commities was an incredibly demo-
cratic one.”

In March, the City Couneil con-
ducted its hearings. The mestings
were held at Kahuku High School,
where more than 70 speakers gave
testimony on the project. Nearly 400
pecple sat through the three-hour
session. In contrast to public hearings
conducted by the Planning Commis-
sion, the testimony at the City Couneil
hearing was more mixed.

Opposition to the project focused
on environmantal and social issues.
Opponents pownted out that these
concerns had not been answered suf-
ficiently since no Environmental Im-
pact Statement had been filed.*

One problem brought up by a
number of residentz was Kawela
Bay's valnerability to tsunamis, They



pointed to the damage inflicted by
{sunami that had rolled imlo Kawela
Bay in the "0z, and questioned
whether any hotel could adequately
safeguard the lives of its puests in the
event of such a disaster,

Prudential asserted that it had maode
adequate allowances for tsunamis by
designing the first Nloores of the Kawela
Bay hotels above 17 feet—as reguired
by federal law—and by creating a
non-habitable, “blow out™ zone be-
neath the hotels.

Two other major concerns brought
up at the hearing were public access
to Kawela Bay and what that access
could mean to Kawelas relatively
untouched environment,

l ames Lam is not a resident of
Kawela Bay, Lam is a retired
slate land agent who stumbled upon
Kawela several vears ago while spend-
g a weekend at the Turtie Bay
Hilton, Since last November he has
doggedly led a one-man campaign to
cnsure that development of the bay
does not preclude public access to
Eawela,

Ideally, he would like to see the hay
turned info a marine sanctuary like
Honauma Bay and the entire shore
fromt dedicated (o a park, With more
than 3,300 linzal feet of sandy beach
and more than 40 acres of surface
water, the bay contains more usable
shoreline frontage and swimming area
than Hanauma Bay, according to
L.am,

In & report to the [973 state Legis-
lature, the bay was targeted by the
Depariment of Land and Motural
Kesources as & potential underwater
maringe park. However, no [urther
evaluation was made because it
fronted private property and there
wits no public access to the bay,

“As a land agent for the state [ve
seen & nomber of choice beachfront
properties developed over the vears,
particularly on Maui and the Bip
Island,” says Lam. “Time and lime
again, 've seen local people squeezed
out of these areas, First Waikiki, then
Wailea, and now it looks like it
happen again a1 Kawela Bay.™

*The Environmental Impact Statement is re-
guired when Prodential submiis Me revaning
ey sl a slep which comes alter action on the
Development Plan, For amendmenis 1o (ke
Drevglopment Plan, the aily’s Department of
Land Utilization requires an Environmental
Asspsement: according Lo Robin Fosler, the
AL cheef of the Envircnmental Afairs
Branch, Pradential fulfitled this requiremem
last Clerpher when i filed @ notice ol prepora-
tion for an E15,

He is not reassured by Prudential’s
plan to provide public rights of way
to the beach with parking arcas as
well as a park, He poinis to the Turtle
Bay.

'?.-".nd will those parking areas later
he cloged off for security reasons,” he
asks, “with a guard gate and toll
booth as it is there? How free will
your access be then—a dollar per
half-howr? Sure you can go to the
beach at Turtle Bay. But how many
local people go, enless they happen
lo b there as paying puestis of the
hotel? You can go to the beach at

Wailea on Maui too. But there the
townhouses are pushed right up to
the shorelineg, How comfortable would
youl [eel at Kawela Bay with a hotel
L0 feet from the shore? There are
other subtler ways to prohibit some-
one from enjoving a beach than bla-
{antly putling up private properiy
signi. They've done it throughout
this state.™

Lam feels that legal guarantees
should be established for public access
betore Prudential is allowed (o build.

“The bay’s calm waters and sandy
beach offer the only major safe

I|'|'|.1ﬁ_:i|'||.'ﬂ Yo next
pariy_in the natural
sethiing of Dahu's
scemic Morth
Shore. with

lsh Iu‘rF';lil.'.ﬂ
greenery, the
enchanting

Pacific Ocean,

and the elegance
of Turtle Bay
Hilton & Country
Club to make it a
very spechal oocasion.

For more
i - information, cafl

293-8811

Catering,
Barguets, Weddings

' kri{[fﬁ' ' a‘ff/

(illn

and Country Clab

HORCOLULUYJULY 1585 75



swimmuing arca along that entire |

Morth Shore,” he savs, “Its a care
Jewel that should be preserved for all
people.”

Other Kawela residents are worried
that the developers might alter the
bay in order to create 8 more attrac-
tive rescrl setting, Barry Blomfield, a
Walalua fireman and part-time com-
mercial fisherman who lives on East
Kawela Bay, worries about the pos-
sihility of the developers’ dredging
the bottom of the bay.

“Kawela’s beach 15 sandy,”™ sayvs
Blomfield, “but you go out about 3
feet trom the shoreline and the bottom
consizts of coral, rocks and caves, It
perfect for fish habitat but it might be
less than ideal for what Prudential
has in mind.,"™

According to Group 7008 Francis
Oda, the developers are looking at
ways io remove some of the silt that
has built upoon the bottom of the bay,
but he adds that any method (in-
cluding dredging) will be evaluaied in
terms of its elfect on the bay’s overall
ecolopy.

AS it furoed out, the City
Council did approve all of

the Development Plan changes af-
fecting the Turtle Bay expansion.
The council’s action now allows Pru-
dential to seck the rezoning and
spocial-use permits necessary for the
project. Council approval of the De-
velopment Plan changes is only the
first siep in g complex permit process
that the developer still needs to hurdle,
but it is B major step.

Examining the project one step at a
time seems Lo be the course of action
taken by one community group, The
KEoolauloa Meighborhood Board has
given Prudential's resort plans a
partial OK. Says board Chairman
Creighton Mattoon, “The Kuilima
expansion is such a massive project
that we tried to break it down to s
elements, such as seiback requests,
height limits, land-use changes, In
peneral, the board supporied a pradual
phasing in of the project in increments,
with & wait and see attitude on how
the first phase goes,"”

The board's endorsement of the
first phase was not unanimous, Sev-
eral community associations rep-
resented on the board were opposed
to the Kawela development.

“We've been going through these
hearings [or a number of years now,”
Mattoon points out, *and addressing
several Environmental Impact State-
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menis. Prudential’s plans hawve
changed with the change in project
dirceior, but the current plan seems
i be their most ambitious and com-
prehensive one.

“However, they still nesd 1o ger
approval through every step of the
permil process: That's why the board
has taken the position to at least look
at the development incrementally.”

That position, according (o one
Morth Shore resident and o longtime
activist for area concerns, signals a
significant change in attitude toward
developers in general,

“Alldevelopment can no longer be
viewed as being automatically bad,
just @s the status gue cannot be
assumed to be automatically good
for the community,” he says. "l has
heen a hard lesson for the MNorth
Shore/ Koolauloa people to learn.
fany of us have still to learn this,
And vou cant blame us, because
weve been burned so often in the
past...not just on the Morth Shore,
but all of Hawai’s people.”

Talking with Kawela Bay residents
who free eviction 1t Prudential's plan
is approved underscores his point,
They describe the good times, grow-
ing up along the shores of the bay, the
lessons learned, and the fear that
their children might notenjoy similar
good times. Bul some eXpress accep-
tance of change and its inevitability.

Jeanie Kotubetey's family has had
a house on Kawela Bay since [95%;
she lives there now with her f-year-
old 2on. She remembers the tranguil-
ity ot the place and s residenis,
“We've had a lot of gatherings, mem
orable ones, out here at the bay," she
recalls. “Hula retreats, graduation
luaus . . .* Her voice softens.

“The bay will oot be the same
whichever way it [the development]
goes, | know that, Most of us do, But
vou know, if the bay was at least
preserved —mavhe made into @
park—then at least it could still be
appreciated in the manner in which
we appreciate it and have come to
lowe it That would be nice.”

I he future of Kawela Bay may
not be as bleak as the initial

storm warnings indicated. Prudential
is listening to and considering com-
munity concerns. And some Morth
Share leaders believe that this attilude
marks new thinking by at least one
developer of wacation resorts in
Hawaii, Mavbe this time there'll be
nor losers. =1
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LETTERS

STILL CLOUDY

| am writing in reference wo the arnscle
o Kawela Bay in your fuly issue ["Kawela
Bay: Srormy or Fair?™]. Tom Yoneyama's
article was relatively unbizsed and covered
the broader aspects of the isswe, 1 feel,
however, that he missed many imporiant
{and more suble) points relating to this
topic. I would like to briefly acdress pwo
af them,

The first point concerns the importance
of Kawela, and the adjoining Turtbe Bay,
a8 & habitat for the Hawnilan green seo
turthe, A siudy i= presently being con-
ducted by the Mational Marine Fisheries
Lo determine to what extent the bays are
utilired by green sea turtles, It has heen
found that at night, these animals fead on
semaeed inthe shollow waters of the hays,
and during the day they slecp on the
bottom a short distance from shore, Green
seg turtles are completely protected in
Hawaii under the U.5. Endangered Species
Act, It would be & crime if Kuilima
Development Co, and Prodential are
allowed to pursue actions such as dredging
the bay that would destroy the green
turthes” habitat and drive them from our
shores.

The second point concerns the relation-
ship between the developers and the com-
munity. The developers claim the com-
munity is actively involved in their plan-
ning process, Yet, the community has no
pawer to make decisions or changes con-
cerning such things as number of hotel
rooms or location of kotels, Morman
Quon states otherwise, but the fact is
many points are non-negotiable and many
isswes are closed. Although the developers
are making an attempt Lo communicate,
there is no real delegation of authority or
active give-and-take decision-making go-
g on, Until thet happens, what the
members of the Morth Shore Strategy
Flan Community Advisory Commiltee
really do i3 serve sz community participa-
tion tokens,

___________.—-TEHR&' 1. WALKER
Kawela Bay

B Regarding your article obout Kawela
Bay—I wish someone in Hawall would
stop all this so-called “progress™ in the
names of “toariss, ™

I recall o few years ago they said they
would stop high-rises and stard making it
lomk like “ONd Hawaii.™ I've been thers
many times, on afl your islands, and |
hove fricnds and Tamily there, Your
legends—your land-—your people—are
precious and should be kepl so, Otherwise,
while youre chipping away here and
there, one of Usese dayvs you will look up
and wonder where it all went, Suddenly it

- won't be there,

My youngesl grandson was born there
a year ago, I'd love to see him be a real
Hawgiian—1 kape his mom realizes what
& precious heritage be really has.

The developers make it sound pood,
but as the article savs, plans have a2 way of
changing belore they leave the drawing
board,

Eeep Hawnii for the people—not for
tourisis,

ROSE GREEM
LaCrescenta, Calif.

COMPASSION FOR CHING

I'"e spent a fwr amount of time in
Honolulu. I'm a bit of a palitical animal,
and 1'm interested in social issics. So,
those leters im the May isswe from readers
who were wpsel sbout Fonnie Ching
[“Lunch with & killer,” March] really
made me wonder what kind of peaple live
in Hawaii today, Such a compleis lack of
compassion coupled with a fortress men-
tality, And no, | don’t advocate that the
Ronnie Chings of the world be turmed
loose on society, but he is a human being,
and he was 8 medic in prison, and that in
itself shows he is capable of real human
feelings, a5 had as his crimes were.

There is no way HONOLULL Maga-
zine showld shy away from presenting
controversial material, Diherwise, you
might as well close up shop and print
nothing but sugar-coated stories of la-la
land,

As g matter of Fact, Ronnie Ching
comes across 85 much more real and
human than Roger Mosley, Moskey pave
off such bad vibes that he nearly spailed
your April issue for me.

Keep an being real.

MIKE CLANCY
Dshawa, Ontario
Canada

SYMPHONY SALVOS I

Upon learning about firing of five
musicians of the Honolulu Symphony, 1
wrote & kerer o Mr. Wopel sugpesting an
objective investigation instead of de-
fending Mr, Johanos, | received a circular
leiter addressed to all symphony sub-
seribers from Mr. Vogel justifying the
firing.

Adier repding the article by Ted Kurrus
[*The Honolule Symphony's Discordant
Melody.” Avpust], | am convineed that
the board of the Honolulu Symphany must
take drastic measures if this city is 1o
maintain the orchestra,

MUNEYUK]I NAKAND

B As g reader of vour magarine for Many
vears, 1 have appreciated the lack of
sensationalism, the gemernl ohjectivity
amd fairness which 1 ok 1o be in some
sense your editorial policy. 11 was guige 5
shock, then, to rend the recent article oy
the Honolulu Symphony by Ted Kurrus.
It is totally obvious to anyone whe
reads the dailies that the orchestra has
had its problems in recent years, b |8
would have hoped for & more rational
and constructive discussion of them from
your publication. Such a badly hiased §
and negative article can only add o the S8

confusion and exacerbate the problems, |8
when the reverss is needed.
MICHAEL M, STROUP -8

B was very pleased 1o see the article
“The Honolola Symphony’s Discordent 5
Melody™ in the Aupgust issue of- 0
HONOLULU Magazine, | had meant 1o 08
write to you then and comemend you for
your courage in publishing the story.
I recently saw the betters which ap- .
peared in your September issue, wogether
with your apolopy for “imaccuraciss and
incorrect inferences,” You had no reasan.
i apologize. You did a great service in
bringing those troubles to the atention o
the public. Ted Kurruss articls conzain
fewer inaccuracics than do the three
Letiers to the Editor, gy
EMERSON CURTIS SMITH [
Chairman, The Friends of
the Philharmonic

1

B[ would like to respond briefly tothe 080 -
eriticisms of my adicls, "The Honolelu™ ST
Symphony’s Dhscordant Melody"™ made S8
by Robert Vierck, chairman of the I8
Honolulu Symphony Society, Sarsh 0
Richards, exsentive director of the Stae
Foundation on Culture and the Arts, and 5
Mark Bchubert, o member of the symphe- 28
ny's review commiilee, in your Leters 08
column [Sepiember] o
1 spent nearly four months investigating o -,1
the symphony story, during which F o
interviewed approximately 170 people. S
Except for one Ml-minute mesting March
27 with Executive Director Howard
Grant, however, neither Mr, Grank. |
former Symphony Sociery President o
Laurence Vopel nor Maesteo Donald
Johanos would respond to my many
allempts b0 meel with them for ther

E T g T v s e A LR

conments caoncerning the symphoak. 1] =. '- ; Hﬂ._l

maorale, finances and Tutwre, If thers were SREE S 5

misinterpretations of duta, perhaps they SSREE O

could have been avoided if Megars. Granks SR8 "{I_f

Vogel and Johanos took the time 0 SEE 05

respond 1o my many LTSS, i ¥ ;
TED KURRLUS: i
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BROKEN DREAMS—Marvin Holt and hmﬁr—in-lmvltal nd in fro
hnﬂy' demolished beachfront home. They were evicted '{y o Kol Developmant Co.
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Bulletin Phote by Craig T. Kojima.

LES—Fishery biclogist Jeffrey
J. Poloving beliaves 1hm:rcoﬂs will enhance
fish production on Penguin Bank. —Star-

A_m' ficial Reef

By Helen Altonn
Star-ftullerin Writer

iirg I3ton 1ar:$cia.l ;nrj L:;a_:umf.l;pn.u will be
f g:ednnn 0 5an ains of Penguin Bank
in the desp waters nffY !rgniukai ':'rm-ljl:iﬁE the next
I'E;Atf"ﬂ'ﬁlﬁ.!d that the hoge fib
5 a Ee flberglass reel will
Frm'ide 8 home Iwmmmwﬁ Erﬂw\-alua.bln ﬂiih
roduee, ologist 5
4. Fulmign? said m'&nmlghar.vli'ym. “
gider o artificial resf pro-
gram at the Honolulu Leboratory of the Snﬂrﬂrv
west Mm Center, which {s part of the Ng-

Hﬂg} bl hm;nm Berviee,

ei and concrete have been
dw in Island waters in t 1o create
art | reefs. But there has 280 COncern
whether they were “biologleally appropriate,”
Poloving zaid,

His project is the first of fts Erpe here. He
mﬁl: m&lrtﬂ%m _fspu.n to find the right
reef module for Hawsil's orean conditions and
marine animnls

It was purchased for ahout 210,000,

"We felt rather than spend & lifetime ENgE
neer our own modules that we should tgfe
204m m-eni..andputthatnnPeuguin
Bank as the first step to see what biological
marine community wounld develap,”

THEFD:]NGEN:thqartLﬂmlreﬂ—m
fiberglassreinforced plastic BFf — wWerg
brought here from Japan on the Honoluly Labe

[

) -ﬁ%
to Be Tested Off Pe?:guin Bank

ratory’s research vessel Townsend Cromwell
were assembled at the University of Ha-
marine center at Sand Island and two
blocks of concrete were added to the structure
to hold It down in the surge,

The finished product is 23 by 20 feet and 18
feet high. It has an enclosed volume of 3,800
cubie feet for fish to congregate and feed.

It won't have any enviropmental effects be.
Eﬂﬁl it will be about 240 feet deep, Polovina

i s LA B e o
SOme B g,
compared with artificial reefs used olsewhere,
he said. .I_arﬁ:. for a:mgl-e. Is Euujn out some
reefs like nneheing ested here that have 2
volume totaling 500 ules,

Japan also been 8 850 million a
vear for the 10 to p artificial
reefs end million to stock cosstal

environments with young fish.

PENGUIN BANK was chosen for an explorato-
ry artificial reef ect after tions of the
area with the submersible i1, Pnln-ﬁng
?mﬁl? s a very interesting volcanic festurs,

e

It is the largest submarine shelf near the main
Hawailan [slands, with sheer cliffs on the sides
The dropoff is vmar sharp, from lé?#m‘u 1
feet, Povolina said. The top a VETY '
:udlrbendlng 40 miles from the edge of Molokai, he

“We've just been amazed,” ho said, deseribing
the bank as a t and barfen ares —
about 400 to 500 square na = Lhat is

n VO
He sald Httle lobsters mav be seen in holes,
“But it's like driving on the beach. There are no

e sl B R

.1drge sandy plain,™

and groupers,

BASED ON WHAT he saw in the Makali4,
Povolina sald he belisves 4 habitat will increase
bottom-dwelling resources on the shelf. But he
sald, "We want to make sure we're enhancing
production and not merely drawing fish from
the stedp siopes.” -

Nine smaller reef modules — each with six
conerete pipes — will be dropped on the bank
to help build up the Iohater ation, he sajd

He said he will monitor Penguin Bank with
quarterly dives in the Makali'i, starting In Oeto-
ber or November, and he'll do some handline
;ﬁhﬂlng to see if the artificial reef produces any

many basic questions about factors
i or increasing fish production which the
reefl studies hopefully will answer, Polovina said.
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University of Hawaii at Manoa

Hawaii Institute of Marine Biology
Coconul lsland, Kansohe, Hawaii

MEMORANDLIM

Occober 9, 1985

TO: Dave Ziemann

FROM: Richard Brock Q EJ).{ :g:
\ o

SUBJECT: Data on Kawela Bay Turtles

On 7 October T had a meeting with Mr. G. H. Balazs of the Honolulu Laboratory,
Mr. G. Nitta and Mr. J. Naughton of the Western Pacific Programs Office of the
Honolulu Laboratory regarding available information om the population of green
turtles that utilize resources in Kawela Bay, Oahu.

Mr. Balazs indicated that he would like to be credited with providing the infor-
mation herein. All his data relative to the Kawela Bay population are in manu-

script form and are in preparation. If vou need further clarification on anything
below, his card iz enclosed.

Mr. Balazs has conducted field studies on the green turtles found in Kawela Bay.
These studies were initisted in February 1985 and continued through July; some
observational work is still being carried out. Methods employed include the

use of shoreline surveys, skindiving, personmal interviews with residents and
knowledgeable individuals as well as through netting studles. Most of the survey
work was carried out in the western part of the bay. The inner eastern part of
the bay is quite shallow and turtles did not appear to use it according to the
NMFS data, however, Mr. Balazs relates that one resident reported seeing 10 to

12 turtles in these nearshore shallows affronting her house at dawn for several
days in February 1985. These sightings occurred during a period of exceptionally
high dawn tides. Turtles were probably entering these shallow flats to feed when
the water levels were appropriately high at night or at dawn. Subsequently,
turtles have been absent from this area until recently (presumably the tides

have not been right). This same resident called Mr. Balazs very recently to
report that the turtles are again back in that same shallow area in eastern Kawela
Bay. He expects to follow up on these reports now that the tidal conditions and
timing are appropriate.

According to Mr. Balazs' data, green turtles are absent or nearly so from Kawela
Bay during the daylight hours. Hetting activity (mostly in the inner western
corner of the bay) has shown that turtles use the bay resources at night.

Regources sought by the Kawela Bay turtles includes a number of macroalgae specles:

Acanthophora spicifera, Ulva reticulata (also an indicator of freshvater input)

and Pterocladia species. These algae occur in the bay and Acanthophora is very
abundant on the shallow reef flats.

Turtles were caught in stationary nets and wers gampled for a mumber of attributes
including size, sex and food consumed (stomach samples). The latter studies con-

firmed that the turtles captured in the bay were feeding on the above species of
macroalge.

AN EQUAL OPPORTUNITY EMPLOYER



Davie Ziemann
October 9, 1985
Page 2

The evidence suggests that green turtles probably sleep and rest elsewhera out-
gide of Kawela Bay during the daytime. Mr. Balazs does not know the location(s)
of these sleeping areas but feels that they are within a kilcmeter or so of the
Kawela Bay feeding grounds. They use the bay under the cover of darkness thus
explaining my not having seen them during my short daytime survey of the bay in
19a1.

Perhaps the most pertinent data to the Iimportance of Kawela Bay to turtles are
the results of Mr. Balazs' netting efforts in the bay. I have reproduced his
Table 2 (attached). Very notable is that the catch per unit of effort (CFUE)

for Fawela Bay turtles is better tham that for many other important turtle areas
including Johnston Atoll and Bellows Beach. He noted that human impacts to
turtles (i.e., spear holes, tumors probably related to pollution, etc.) caught im
Eawela Bay are considerably less in occurrence than for many other areas studied
by him. This contrasts to other areas, e.g., the wvaters affronting Maui Power
plant have turtles with an unusually high incidence of obvious human impact.

Another interesting point 1s that the turtles caught in Eawela Bay ranged in size
from 38 to 75 cm in carapace length. Thus the size range of turtles using the
bay resources ranges from about the smallest known size that recruits to the adult
habitat (38 cm) to individuals that are just under the size at £irst reproduction.
There were oo adults caught in Kawela Bay.

Mr. Balazs conducted temperature measurements of turtles captured in Eawela Bavy.
He found that the turtles caught at low tide (and at night) were undergoing a
congiderable thermal deficit to forage oo the algae present in the area. Turtles
on these shallow flats move through an area with [eold) freshwater iomput that
lowers their body temperature below that which is usually seen; this suggests
that green turtles find the shallow Kawela Bay flats appropriate aress in which
to forage, despite the expense of creating a thermal deficit.

In summary, Kawela Bay appears to be an important nocturnal foraging ground for
green turtles.

In closing, Mr. Balazs noted that individuals interested in green turtles at
Eawela Bay may want to contact Mr. Bob Moncrief, a former turtle fisherman and
resident of the Kawela Bay area. Mr. Moncrief is presently a biologist with the
Army Corps of Engineers in Honolulu and may be reached at phone no. 438-2264.

I hope that this information has helped to answer your guestions.

RB:ec

gncl.
cc: G. Balazs



University of Hawaii at Manoa

Hawaii Institute of Marine Biology
Coconul [sland, Kaneohe, Hawesii

MEMORANDUM
Hovember 13, 1985

TO: Dave Ziemann
0.I. Consultants, Inc.

e L .I
FROM: Eichard Brock _&;:a‘
HIMB : il

SUBJECT: Further information on Kawela Bay turtles from Mr. G. Balazs

A couple of weeks ago Mr. Balazs (NMFS, Honolulu office) related further obser-
vational data on the presence of green turtles in Kawela Bay. If you recall the
previous information that I received from Mr. Balazs and sent on to you showed
little or no turtle activity in the eastern end of Kawela Bay. I did note,
however, that ome bay resident had seen turtles feeding on the shallow flats

at -l:lEqu-

In October Mr. Balazs received a call from that same resident who indicated
that turtles were once agaln back in the eastern part of the bay. He checked
the area on 15 and 17 October arriving before first light. Mr. Balazs noted
that on 15 October he saw about 10 turtles on the eastern bay flats while a
NMFS helper saw approximately 10 to 15 turtles on the western side of the bay
at dawn. Mr. Balaze returned om 17 October alome and counted about 20 turtles
in the eastern part of the bay.

This information confirms the presence of turtles in eastern Kawela Bay;

Me. Balazs is of the opinion that they come in and feed on the ghallow flats
when the tide is appropriately high in the early morning hours. Apparently 20
to 30 minuces after Eirst light the turtles retreat to deeper waters,

L
Hope that this information is of use to you.
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Ka Wai O Ke Kala

The Water of Forgiveness

By Extma AHvexs Taviom

HE little Spring of Forgiveness, Purification and Heal-
ing of the God Kane of lo is situated at the UPPLE Ex-
tremity of Kawela Bay, between Kamehameha High-

way and almost at the edge of the sea, near where the
featherv-leafed wild #og shrub shades the lane, carpeted by
purple Jupensr. Where the po-hue-hae vine with bright
purple nodding flowers creep along the sand beside the
dainty white Aowered hima-hing and lush man-paka plane of
legendary fame and where the beteali climbs and trals over
vari-hued lentans and snugples its pale bell-like hlossoms
amongst the ting starey blue honskoms that grows there.

Just clase to this patch 3f rioting wild-flower colars, hid-
den beneath a pile of debris, one may find to-day, the once
noted spring of Ka WFai O Ke Kala—The Water of Far-
giveness.  About a stone’s throw from- this spot, facing the
beach, is the site of the ancient ahode of the austers and
stately high priests, the Kahung pos-Kaneba, who were the
guardians of the sprinf, “+ -

This sacred precinct was Bapu, thar is forbidden, The
priests uzed the spring water for absalution hefore perform-
ing a religious ceremany. They had to he purified hefore
and afrer, :

Mecea of many pilgrims in search of health in olden days,
was this spring,  Even as late as a fow FEAFS apn,

The Kahana Lapa-au, or Medical Priest, would send his
patients there, to drink of this peculiar healing water, and
live on a diet of certain fish and seaweed, found in Kawela
Bay. Most always an incantation wns made to the spring,
pleading for health.

Inquiring of an aged fisherman of Kahukuy, why this
spring water was not wsed to-day, he replied in cryptic lan-
puage:

"Ua hale Ka Uk (parrot fish), sa maealo fholw-ma Koi
akula i makapu-i—nan ba halel which, translated is, “The
why fish has pone—ir has just dodped (the net), It has re-
turned to Makapu-s—yours was the fault”. He means that
it was our fault that this knowledge was lost through lack
of appreciation of ancient remedies and customs,
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January 15, 1986 F/SWRL:JJN

Mr. Vincent Shigekuni
Group 70

824 Bethel Street
Honolulu, Hawaii 96813

Dear Mr. Shigekuni:

Thank you for sending the National Marine Fisheries Service (NMFS)
a copy of the Letter of Transmittal (LOT) sent by your office

to the Army Corps of Engineers on 9 January 1986. The LOT included
a report from Oceanit Laboratories, Inc. identifying the location
of silt and clay size sediments found during a survey of Kawela
Bay, Oahu. These sediments have been  recommended for removal

by dredging.

We were quite surprised to see the large area within Kawela Bay

in which fine sediments were found dgring the survey conducted

by Oceanit Laboratories. On 21 November 1985, NMFS, the U.&.

Fish and Wildlife Service and the Corps of Engineers conducted

a visual survey of the bottom of Kawela Bay in thedrea of the
proposed desilting operation. We found very little exposed fine
sediment. Those areas we found consisted of several small patches,
of no more than two meters in diameter, located mainly on the
northeast wide of theproposed desilting area (defined by the silt
curtain in the Oceanit report).

NMFS requests some additional information be provided concerning
the proposed desilting area. Primarily we would like to know

if the expanded area of fine sediments located during the Oceanit
survey was exposed or partially/completely covered by coral rubble
and sand. It would be useful to know if corings were taken and

if 8o please provide us with the estimated velume of fines proposed
for removal.

As mentioned by NMFS in the Kawela Bay (Kuilima-Turtle Bay) meeting
of 18 December 1985, we are concerned with both primary and secondary
impacts from dredging activities on the important green turtle
foraging habitat within Kawela Bay. The large area outlined within
the Oceanit Laboratories report which containe sgilt and clay size
sediment recommended for removal cannot help but heighten our
concern. Flease contact Mr. John Naughton of my staff for additional
information or clarification of the above.



ocy

Sincerely yours,

Doyle E. Gates
Administrator

F/BWR, Terminal Island, CA
F.lrm' Wuhingtﬂn. DL
m; HﬂIHIl'I.'I.lu ;
Corps of Engineers, Honolulu
EPa, Region IX, (P=5)
Hawaii State Div. of

Aguatic Resources
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_Q Oceanit La'hnratnries. Inc.
____-=- coostol & offshore engineering services ¢ research & development
MEMORANDUM
December 23, 1985
To: Mr. Vincent Shigekuni

Group 70 E@EHWE@@

From: Dr. Patrick K. Sullivan, OLI EEEEE%

GROUP 70

Enclosed 1s a map and two zerox photographs of Kawela Bay, Oahu.
These illustrations identify the location of silt and clay size
sediments found during our survey of Kawela Bay that have been

recommended for removal. Some of these areas could currently be
I di

covered with _Coarser seciments as .a result of the recent high
surf conditions on the North Shore. However, most of these fine

sediments are probably exposed.

Re: Hap of area to be desgilted

The samples that we obtained during our survey indicated that
elther sediments were coarse, having less than 0.3 percent silt
and clay size particles, or they were fine, haviog greater than
18 percent silt and clay size particles. The sediment sizes that
we are recommending for removal can be described as "fine
sediments with approximately 5 percent or more of their diameters
less than or equal to 63 microns" — that is, approximately 5
percent silt and clay size particles. Five percent was chosen to
account for areas that we visually sampled but did not do size

fraction analysis.
cerely, "
rick E. Bu van, Ph.D.-

Pregident

PES:hk

Enocl.

xc: Mr. Norman Quon, KDC
Mr. Paul Low, EDP Hawaii, Inc.
Mr. Franecis Oda, Group 70

1188 Bishap Street, Suite 1601, Honoluly, Howaii 6513

TELEX: 7431404 Fh: (80B) 531-3017
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LETTER OF TRANSMITTAL

Architects * Planners « Interior Deslgners = 924 Bethel 51 » Honolulu HI + 86813 = PH: [(B08) 523-5866

TEx NATIONAL MARINE FISHERIES SERVICE
P.0. BOX 3830
HOROLULU, HI 96812

ATTENTION ~ MR. DOYLE E. GATES, ADMINISTRATOR

. f J DATE 21 FEBRUARY 1986
G P -i i LE BAY DA FERHLT FROJET o B352.74
FrancleS Oda Ald tne
RobertK L Wong AL, | ? B
Norman G Y HongAIA,InG]  SENTLEMEN WEARESENDING ¥OU B ATTACHED [ UNDIER SEPARATE GOVER VA THE FOLLOWING TEMS:
ﬂhrﬂﬂﬁeanm"_ﬂt;lﬁp&q OSHOPDRAAMNGS [CIFANTS D PLANS O SAVPLES  [SPECHIGATIONS D COPYOFLETTER [ CHANGE GRDER
. _] i OTHERS
LLRES = DWTE e g e DEECHETION

1 *2/12/86

* Response to your letter dated 15 January 1986

L]

THESE ARE TAAMSMITTED AS CHECKED: O FORAPPRCVAL K] FOA yOUR USE O ASRECRUESTED O FOAREWIEW AND COMMENT

REF&FRS

Enclosed ie a copy of Oceanit Laboratorieas, Inc.'s response to your letter. If
there are any further questions, please feel free to call me.

VERY THLILY ¥OURS,

coC
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_& Oceanit Laboratories, Inc.

February 12, 1986

Mr. Vincent Shigekuni
Group 70

924 Bethel Street
Honolulu, Hawaii 95813

Dear Mr. Shigekuni,

I am responding to your request for comments regarding a letter
by Doyle E. Gates of the [.§. Department of Commerce, National

Marine Fisheries Service, dated January 15, 1986, that was
forwarded to Oceanit Laboratories, Inc. (hereinafter gal £ ) £ G TITR |

will respond to specific remarks made in this letter regarding
Kawela BRay.

Comment 1 taken from page 1

mn

»+« We found very little exposed fine sediments. Those areas we
found consisted of several small patches, of no more than two
meters in diameter, located mainly on the northeast side of the

proposed desilting area (defined by the silt curtain in the
Oceanit report)."”

Response to comment 1

Oceanit Laboratories, Imc. spent several days investigating the
distribution of fine sediments in Kawela Bay. The area
identified within the bay is not "large" and covers approximately
2 to 3 percent of the area of Kawela Day. During OLI's survey
they located patches of anaerobic sediments and other fine
sediments. The anaerobic sediments were identified by their dark
grey and black ecolor, their gelatinous texture andfor their
slight sulfide smell. The existance of these sediments can be
overlooked and depends on the extensiveness of the survey and the
point of entry into Kawela Bay. The area identified in OLI's
memorandum, dated December 24, 1985, represents hours of field
surveying that was conducted in May and of ]1985. The
location of each sampling was identified on & map by an engineer
either on the shore or in a nearby boat., The depth of the survey
area was not deep and did not require SCUBA gear: thercfore,
snorkeling along the coastline of the bay, 1i.e., swimming
up-and-down, facilitated extensive data taking.

1188 Bishop Slreet, Suite 1601, Honoluly, Hawaii B96813
TELEX: 7431404 Ph: (808) 531-3017



page 2

Responsé from Oceanit Laboratories, Inc. to
Mr. Vincent Shigekuni, Group 70 regarding
letter from the US Department of Commerce

February 12, 1988

Comment 2 page 1

ses Primarily we would like to know if the expanded area of
fine sediments located during the Oceanit survey was exposed or
partially/completely covered by coral rubble and sand. It would
be useful if corings were taken and if s0 please provide us with
the estimated volume of fines proposed for removal,” :

Hesponse to comment 2

The fine sediments identified during the Oceanit Laboratories,
Ine. study were exposed, although some of the gelatinous
sediments were covered with free-moving fine sediments. OLI
found patches of coarse rubble and coral dispersed throughout the
area of concern. Sediment samples were taken by scooping
sediments into a container rather than using a standard coring
device. The depth of the sediments was determined by excavating
to the coarser coral and rubble sublayer at several locations.
Results from OLI's survey indicated that the approximate average
thickness of the fine sediments was 4 inches, with thicknesses
varying from 2 to B inches. OLI estimated the volume of
sediments to be removed to be approximately 50,000 cubic feet:

however, since this is a conservative estimate, the actual volume
is expected to be less.

Comment 3 from page 1

b

»++ We are concerned with both primary and secondary impacts

from dredging activities on the important green turtle foraging
habitat within Kawela Bay."

Response to comment 3

In OLI's study of Kawela Bay a description of the benthic
communities and fishery resources was included. They also
discussed the impacts from dredging the southeastern portion of
Eawela Bay on the rest of Kawela Bay. Results indicated that
"..» certain areas (most of habitat E} were depauperate in
fishes, corals and large invertebrates”. However, ecertain
abundant growths of algae that are known to be important diet
items of C. mydas (specifically Codium spp. and [Olva Spp.) were
found in Habitat C. The removal of sediments in Habitat E, as
per OLI's preliminary design (i.e., employing a silt curtain), is

not expected to disrupt the €xisting more productive areas (e.8.,
habitats A-D).



page 3

Response from QOceanit Laboratories, Inc. to
Mr. Vincent Shigekuni, Group 70 regarding
letter from the US Department of Commerce
February 12, 1986

The primary impacts from dredging are expected to have xyar
little measurable effeet on the foraging habitat of the green
turtle within Kawela Bay because the area proposed for dredging
does not contain much of the algae that the turtles are known to
eat. Furthermore, OLI's computer model study of Kawela Bay
indicated that the changes in circulation resulting from dredging
are not expected to significantly change the hydrodynamics of the
bay beyond those occurring from natural variations in
méteorological conditions, In other words, the uncertainty in
our prediction is less than the patural deviations that oeccur in
the bay each year. Therefore, the secondary impacts from
dredging are expected to be equal in magnitude to the changes

that naturally oceur in the bay, and are thereby expected to be
insignificant.

I believe that the responses adequately address the above

identified comments. If you have any questions, please do not
hegitate to call me.
1 aises ;
\F‘l’@]é . 3d11¥ban, 5
President
PKS: hk
Ce; Mr. Norman Quon, KDC

Mr. Paul Low, EDP Hawaii, Inc.
Mr. Franeis Oda, Group 70
Ms. Jan Sullivan, Roy Takeyama, A Law Corp.

|






August 23, 1985 F/8WC2 008

O Lewis D, Consiglieri
Eugene T. Witts

FROM: George M, Balnzs
SUBJRCT: Gresn sea turtles at Barbers Point, Oaho

T rocently came across a note from Johm R, K, Clark, writtem to me in
April of 1978, responding to my request for historical information about
sen turtles around Oshu. Jobn is the suthor of "The Beaches of Oalu™
(1977) and "The Beachas of Maui County"™ (1980) published by the Universicy
of Haowaii Press. John told me that he had interviewved a man wvho had fiehed
turtles coemerclally at Rarbere Point, including of fehore Camphell
Industrial Park, after World War ITI and into the 19%0'a, He was told that
the man snd hies partners “were responsible for decimating the turtle
population there." Huge piles of turtle shells were left to rot om the
beach because there was no demand for them, only for the meat.

In view of the Sectiom 7 consultations currently underway, I rhought
that you would be interested in this anecdotal information.
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June 24, 1986

Department of Commerce

National Marine Fisheries Service
2870 Dole Street

Honolulu, Hawaii 96822

Subject: Punalu'u Resort Draft EIS
Praparation Notice

Dear Sir:

Enclosed for your review and comment is C. Brewer Properties,
Inc. Preparation Notice for the Punalu'u Resort Draft Environmen-
tal Impact Statement. As indicated in the Notice, the changes to
the Resort Master Plan will improve land use efficiency and the
Resort's long-term economic viability, The increased economic
viabllity of the Resort translates into increased population
levels and increased employment and economic opportunities for
the residents of Ka'u District.

The proposed project includes site development work for hotel,
multifamily residential, commercial and recreational facilities.
Your comments regarding the proposed project, especilally those
related to your agency's facilities and operations in Ka'n
District, will be included in the Draft EIS and are appreciated.

Should you have any questions or require additional information
regarding the proposed project, please contact:

C. Brewer Properties, Inc.

P, 0. Box 85

Pahala, Hawaii 96777

Attention: Mr. Lercy Uyehara,
Vice President

or

Phillips Brandt Reddick

130 Merchant Street, Suite 1111
Honolulu, Hawaii 96813
Attention: Mr. Thomas 5. Witten

PO Box 1826 { Hooohulyg, Himeaid DES05
A0/ SAR-446], Telex T92481 CEREWD



National Marine Fisheries Service
Punalu'u Resort Draft EIS

June 24, 1986

Page 2

Thank you for your cooperation and assistance in this matter.

Very truly vyours,

C. Brewer Properties, Inc.

Vice President



June 6, 1986

CHAPTER 343, HAWAII REVISED STATUTES

ENVI

RONMENTAL IMPACT STATEMENT

e T

NOTICE OF PREPARATION

PROJECT LOCATION:

APPLICANT:

EI5 CONSULTANT:

ACCEPTING AUTHORITY:

PROPOSED ACTIONS:

DETERMINATION:

for

PUNALU'U RESORT

Punalu'u, Ka'u District, County of Hawaii

THE 9-85=-18:11, 15, 24, 28, 30, 31, 233, 35;
8-8-01:01, 02, 03, 086, 11, 12, 13; and
9-6-02:08, a7, 28, 41, 45

C. Brewer Properties, Inc.
P.0. Box 1828
Honolulwu, Hawaiil 98805

Phillips, Brandt, Reddick & Assoc., Ingc.
(PER-Hawaii)

130 Merchant Street, Suite 1111
Honolulu, Hawaili 96213

Department of Planning, County of Hawail
25 Aupuni Street
Hilo, Hawaii 96720

(1) Request a General Plan Amendment to
redesignate a portion of the maunka
area of the Resort to Medium Denzsity
and Open Area from Low Denaity;

(2) Request a Special Management Area
Use Permit; and

(3) Revisa the physical conflguratcion
and Zoning to conform to the Resort
Master Plap.

Fursuant to Chapter 343 HRS, as amaended,
a request for a General Plan Amendment is
being submitted to the Hawaii County
Planning Department. Since the prpoject,
8% a whole, may have a significant effect
on the epvironment, an Environmental
Impact Statement will be prepared for the
Punalu'uw Resort.



E: Backrround

FPunalu'a Resaort (previously known as SeaMountain at Punalo'un) {is
4 destination resort started in 1872 by C. Brewer Company, Ltd.
in Ka'u District. The district is bordered by the Mauna Loa
Ridge and the Pacific Ocean and stretches from Volcanoes National
Park on the east side of Hawaii, around South Point to Mapuka
Natural Area Reserve on the west side of Hawaif. Ka'u has a land
area of 624,990 acres making the district larger than any other
Hawaiian Island and one and one-half times the size of QOahu.
Punalu'u Resort Eronts approximately 4,000 lineal feet of

Town {eight miles southwest of Punalu'u). Refer tao Figures 14

and 1B. Punalu'u Resort is the only resort destination currently
ocperating Iin Ea'y Districe.

The entire urban designated resaort Brea encompasses approximately
B00 acres, ineluding 433 acres of C. Brewer feae property, with

the majority of the remaining lands owned by Bishop Estate and
several other land owners.

Designated asz an "Intermediate Resopt® on the Hawaii County
General Plan Land Use Pattern Allocation (LUPAG) Map, the makai
portion of the resort (below the Hawaii Belt Highway) includes
approximately 325 acres designated Resort, Medium Density, Low
Density and Open Area. The mauka portion of the resort (above

the Hawail Belt Road) includes approximately 108 acres designated
Low Density,.

Existing County Zoning designations in the resort total approxi-
mately 433 acres and include approximately 5.5 acres Village -
Commercial (CV-10), 28 acres Resort - Hotel (V1.5), 22 acres
Multiple Family Eegslidential (RH-2.0), 17.5 acres Single Family
Residential (R5-20 and RS-T7.5), 118 acres Agricultural (A-20a)
dnd 242 acres Open (D). Refer ta Flgure 3.

The current land uses adjacent to the Resort are either barren
lava flows or low utility Erazing lands. Located in the general
area are extensive €. Brewar sugar plantation and macadamia nut
orchards along with cattle ranching operations and other small
diversified agricultural activities. The two neighboring com-
munities of Pahala and Na'alehu are the Arimary residential com-

Supporting these operations. Other residential communities in
the area include Volcano Village, Walohinu (including Mark Twain
Estates and Discovery Harbor), and Hawaiian Ocean View Estates,

A substantial portion of the resort Infrastructure and facilitiasg
have already bean developed as shown on Figure 2: Exigiting
Conditions Map. Existing improvements at Punalu'u Resort include
the 18-hole championship golf course, the golf Clubhouse, the
Punalu'u Black Sands Restaurant and the Ka'gy Cultural Center.



Additionally, the TE-unit Colony I condominiums and the 19-1ot
Halana I single family subdivision were completed in 1975 and
have since been sold to individual buyers. The Aspen Institute
for Humanistic Studies and the first four courts aof the Tennis
Center with a convenience store were opened in 197G, A dining
room and bar were added to the golf Clubhouse in 19871, Thase
facilities are served by anp extensive existing infrastructure
system including roads, water, and eelf-contained Sewerage system
with sewage treatment plant, drainage, and Power, telephone, and
cable TV. 1In 1984 the acquisition of 64.7 acres of adjoining
Bishop Estate land was completed in order to implement the resort
master plan.

Ninole Cove, a State-owned rarcel which is included in the
SeaMountain Hawaii Ranch Corporation State Revocable Permit
(5=-5491), the County's park facilities at Punalu'u Beach Park
(leased from C. BErewer), and the Punalu'u Black Sand Beach and
boat launching ramp are existing coastal recreational resources.
Publiec shereline access to Ninole Cove is provided aver C. Brewer
property with parking provided Jointly within the clubhouse
parking let. The Punalu'u Beach Park improvements include a
pavilion, picnic shelters, a comfort station, and parking.
Access to the park is provided from Punalu'u Road wWith the
unimproved old government road along the Punalu'u Black Sand
Beach serving as & secondary access.

Other owners located within or adjacent to the Project limitg of
Punalu'uw and not ingluded in the propesed action include Colony
I. Kalana I, the Ninole Cove State parcel {except for restoration
and maintenance), the Hawailan Evangelical Assoclation cemetery,
and 6 privately owned parcels with two existing houses at
Punalu'uw Black Sand Beach,

1I. 0Objective

. Brewer Properties’ objective is to develop a high gquality, low
te medium density resort community at Punalu'u which is economi-
cally viable and integrated into the overall Ka'u community.
Punalu'u will be a human gcale, pedestrian oriented, low rise
integrated resort commsunity.

The resort community will be a significant component of the wigi-
tor industry in East Hawaii and provide needed stability to Eaat
Hawail's economy. East Hawaii's economy presently is dependent
on agricultural operations including sugar, macadamia nut,
ranching, and fishing.

To achleve this objective, it is necessary to amend the Hawaii
County General Plan, change tha zZoning, and obtain a Special
Management Area (SMA) permit to relocate Funalu'nm Road and relo-
cate golf holes to create a Village as the central focus of the
resort development.



The Master Plan for Punalu'u improves land use efficiency and
consequently the Resort'sg potential for long term EcConomic wiahi-
lity. This increased economic efficiency results from g design
that also increases the quality of the resort eXperience by
unifylng the resort and providing a cohesive "szepnse of place™ at
8 human/village scalé.

III. Description of the Proposed Project

C. Brewer Properties, Inc. is submitting a petition for General
Plan Amendment for approximately 75 acres of the mauka area af
the resort, Change in Zone dpplicatien for the master rezaning of
Punalu'uw Resort, and a Special Management Area [se Perm]t
Petition far infrastructure modifications and site improvements
to approximately 55 acres of the 433 acre Punalu'u Eegsort at
Punalu'n, Ka'u, Hawaii.

The General Plan Amendment of the Land Use Pattern Allocation
Guide (LUPAG) Map includes the designation of approximately 75
acres from Low Density to Medium Density (35 acres) and Open Area
(20 acres) on the mauka portion of the resort. This aaendment
will allow for the master re-zoning of the mauka area to allow
for a mixture af single family residential lota and multi-family
residential units and properly designate the existing golf
course,

The development concept involves creating a Village Center on the
bluff overlooking the ocean and the proposed shoreline golf hole.
This is accomplished by releocating four Eolf holes and the
coastal section of Punalu'u Road, presently a private road. The
plan improves and provides for additional development parcels
With increased golf and recreational amenity frontage and/or
ccean views, Resultant development parcels include a mixture aof
single family residential, multifamily residential, mixed-use
multifamily, commercial, hotel, and open space recreational ame-
nities.

The major portion of the Funelu'u Resort (approximately 325
acres) lies on the makai side of the Hawaii Belt Highway and is

within the Special Management Area (SMA) designated by the County
of Hawaii.

The proposed project will include improvements within the SMA af
the resort and modify the existing resort infrastructure to pro-
vide for the reallocation of density to conform to the natural
features of Punalu'u. Specifically, the proposed actions to he
taken include:

1. Developing 500 to 650 hotel rooms (Ninole Cove and Black Sands
Restaurant site);



2. Creating a Village Center {2 low rise, mixed-use complex
including 330 ta 500 aulti-family residential units and

65,000 square feet of commercial use located on the central
bBluff);

%. Creating a Water Play Area within the Village Canter that
Will include a series of pools, waterfalls and zand areas
flanked by a landscaped courtyard,

4. Relocation and construction of approximately 6,800 lineal
feet of Punalu'u Road and Ninole Cove Place (private roadways
Within the Resort);

B. Golf course modifications and relocation of four golf holes:

€. Providing for the development af 1,360 to 1,825 additional
multi- and single family residential inits;

[ 7. Developing a recreation and entertainment center (Lagoon
Club);

8. Expanding the existing Punalu'u Beach Park, providing a new
access road, and constructing additiaonal parking and
recreation facilities:

9. Restoration of Ninole Cove as an ocean recreation area
(State, County, and Federal permits, as required, will he
obtained prier to initiating the restoration), which has been
fillad due to flooding and starm waves; and,

10. Adding eight tennis Courts and other resort support facili-
ties and amenitieg,

The project will alsg improve existing conditions of the shore-
line area while protecting other important natural resources
which are an integral part of the Project area. Pedestrian eage—
ments will be provided for shoreline access with parking use
easements for non-resort Euests,

The completed Punalu'n Resort will include the land wse and den-
sity allocations as shown on Table 1.



TABLE 1

General Land Usze Allocation
—=—o- oo i Vse Allocation

Approximate Planned Number af

Land Use Acreg Units
Hotel / Resaort 45 200 - 650
Village Commercial 23 330 = 500
Multiple Family Residential 120 1,250 - 1, &00
Single Family Residential 43 lio - 128
Golf Course, Open & Roadways 240 1]

Total: 433 2,190 - 3.075

Y- Description of the Affected Environment

Punaluu Resort is a 433 acre destination resort started in 1972
by C. Brewer Properties, Inc. Entirely within the urbap
district, approximately 78 acres are included in a General Plan
Amendment application, approximately 180 acres are being
requested for a change in Zone, and 55 acgres are subject of
improvement included in @ pending SMA permit application.

existing golf course, condominiums and support facllities. Na
rare, endangered or threatened species of plants or animals have
been observed on the project site.

Archaeological surveys conducted on the project site have pan-
firmed that the area containsg numerous historical and archaesola=-
Bical resources. Those that are within areas ta he developed or
modified by the proposed project will be properly recorded orp
preserved and incorporated into the project. A management plan
for archaeological resources will be developed and submitted tao
appropriate agencies fop approval,

Marine and coastal pond surveys that have been conducted indicate
that the nearshore and immediate offshore areas of the project
gite are relatively depauperate biologically op contaig low to
moderate biological diversity. MNumercus intertidal and subtidal
freshwater springs and large point-source surface discharges of
cool, low saline water from the coastal ponds appear responszsible
for the low to moderate biological diversity of the area. Ho




V. Malor [mparts

Implementation of the proposed resort master plan will invelve
grading., vegetation removal and replacement, modifications to the
present Infrastructure including underground utilities, restgora-
tion of Ninole Cove to its original condition, construction of a
500 to 650 hotel roomg, 1,580 to 2,300 multifamily residences,
110 to 125 single family residences, realigned and modified golf
holes, and resort support facilities. The Potential exists far

significant effects, lneluding the fallowing, many of which are
consldered beneficial:

© Reconfiguration of the terrain diue ta Erading and landscaping:

@ Change in the wvisual character of the site due to new
landscaped areas, hotels, multifamily residences, commer-
cial spaces and new recreational areas;

0 Airborne dust and noise during the construction period;

o Use of treated sewage Ffor Eoll course irripation with
resulting potential increased nutrient loading in the
coastal ponds and immediate offshore areas:

o Impacts on historical and archaeological sites that will be
mitigated through recordation and preservation:

o Improved access and increased use of Ninole Cove, Punalu'un

Harbor and Punalu'uy Beach FPark:

Increased use of avaiflablae potable water supplies, publie

utilities and services;

Increased short-tern and long-term employment ;

Increased population levels;

Increased personal income and business activity:

Increased emplaoyes demand for housing;

Increased governmental revenues and expenditures: and,

Increased demand an public services,

8 S o080

VI Determipation and Supporting Reasons

The applicant, C. Brewer Properties, Inc. is requesting an amend-
ment to the Hawail County General Plan. Since the projact, as a
whole, may have g significant effect on the environment, anm EIS,
per Chapter 343, Hawaii Revised Statutes, will be prepared.
Important teo the well-being of a majoerity of the residents in
Ka'u, the anticipated benefits of the resort improvements and
related zoning changes will contribute to the achievement of the
economic, social gnd environmental goals of the State, County and
other public and private agencies and Eroups. These benefits, as

well as potential adverse environmental impacts, will be fully
documented in the ELS.



VIT. Parties to be Consulted For the Preparatfion of the EIs

The agencies and organizations listed below will be sment copies
of the EIS Preparation Notice (EISPN) and requested to comment an
the proposed project.

Federal Apencies

U.S. Army Corps of Engineers, Pacific Ocean Division

Ipepartnent of
Department of

Honolulu
Department of
Department of
Department of
Department of
Department of

Divizian
Department of

Agriculture, Soil Conservation Service
Commerce, National Marine Fisheries Servige -

Energy

Health, Education and Welfare

Houwsing and Urban Development

Interior - Fish and Wildlife Service

Interior - Geological Survey, Water Resources

Labor, Occupational Safety and Health

Administration

Department of
Department of
Environmental

State Afencies

Department of
Department of
Department of
Department of
Department af
Department of
Department aof
Department of
Department of
Department of
Department of
Department of
Department of

Transportation - Federal Aviation Administration
Transportation - 0.5, Coast Guard
Protection Agency

Accounting and General Services
Agriculture

Budget and Finance

Defense

Education

Hawaiian Home Lands

Health

Labor and Industrial Eelations
Land and Natural Resources
Planning and Economic Development
Social Services and Housing
Taxation

Transportation

O0fflce of Environmental Quality Control

Cffice of the

Governor

Office of Hawaiian Affairs

Congressional

Representatives

The Honorahle
The Honorahle
The Honorable
The Honorable

Daniel K. Inouve
Spark M. Matsunaga
Daniel ®. Akaka
Cecil Heftel



Statae Legislatures

Senator Richard Henderson
Senator Richard M. Matsuura
Senator Malama Solomon
Representative Virginia Isbell
Representative Andrew Levin
Representative Robert Lindsey
Representative Wayne Metcalf
Representative Harvey Tajfiri
Representative Dwight Takamine

Hawaii County

Mayor Dante K. Carpenter
Planning Department

Department of Publie Warks
Department of Parks and Eecreatiaon
Department of Water Supply
Department Research and Development
Fire Department

Office of Housing and Community Development
Jafety Coordinatar

Civil Defensge AFBnCy

Finance Department
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U.8. DEPARTMENT OF COMMERCE
National Ocaanic and Atmaspheric Administration
NATIOMAL MARINE FISHERIES BERVICE

Southwest Reglon

Western Pacific Program Office

B. 0. Box 3830

Honolulu, Hewaii 96812 |

|
uly 23, 1985 F/SWR1:LDC W
e

(nJE
TO: F/SWC2 = Bichard 8. Shomurs
O
FROM: Ff3WRl - Dovle}E. Gates by
" '-.."" -
SUBJECT: Sea Turtle Habitat Research o

My office is currently inmvolved in two separate Endangered Species Act
Section 7 consultations regarding possible impacts to threatened and endan—
gered species resulting from construction activity at West Beach and Ewa Beach,
Dahit, The West Beach proposal calls for a 642 acre development that will
include & swimming lagoons and a 42 acre (500 slip) marina. The Ewa Marina
Community proposal calls for a 730 acre development that will include a 108
acre (1600 slip) marina.

1 understand George Balazs is planning some work inthe Weat Beach area.
As the BEwa Marina project is in proximity to the West Beach development, may
1 suggest that the planned research be expanded to cover this area as well. 2/
These two large developments, alomg with the other attendant development a
that will result, may displace a portion of the green turtle population
over a large stretch of the Dahu coast. We are anticipating the results of
George's research to form the basis for the Biological Opinions, as we hawre
little or no information on turtles in the area.

Lew Consiglieri will be avallable to assist George as a diver, if the
need arises.
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Table 28.—Biometrics of green turtles sampled at Lanai and Maunalua Bay, Oahu.

Carapace length Carapace width Front
Plastron Tail Head flipper
Straight Curved Straight Curved length length width width
Tag No. {cm) (em) (om) (em) (cm) {em) (em) (em)
4 Keomuku, Lanai
1
?259—50"’%' S\ 52,1 56.0 41,2 49.0 41,1 10.0 7.8 B.7
T264=-66— 62.3 66,0 48.7 a9.5 50.8 11.0 6.3 9.7
?EE?—EQ_HF 65.8 69.5 51,9 64.0 a2.7 13.5 0.5 10.86
7261-63- T5.8 Bl.5 57.3 76,0 61.3 15.0 10.3 12,3
Kvakvg
ﬂ Langi
B51l4-15 == 47.0 — £3.7 ar.5 — . —=
8516-18 —— 12.5 — 66.0 57.0 - B —
Maunalua Bay, Cahu
T7257-58 39,2 40.1 i4.8 &0.0 31.1 7.0 6.3 6.2
T273=T7 4 41,7 3.7 34.5 40,5 34.3 7.0 6.6 Tal
3#51-52| 6212 5615 #912 51'5 i‘g|a 131& g‘;ﬁ 10-‘#

7275
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Table 29.--Identification of Mﬂﬂhtentﬂ eempled from green turtles
at Lansi and Mavnalus Bay, Oahu.

Btraight
carapace Sample contents (%)
Tag HNo. length (cm) T = trace
Waiopae, Lanai 38.9 Acenthephora spicifera 99
(natural mortality [( Lodium edule 1
. o
on 4-28-85) 1 ,/‘,’;/ C. arabicum T
_, Chondrococcus hornemanni ; H_\T
0.9 6
Halepalaca, Lanai 38.9 (sr_mngh contents PEFLT_., X -
(natural mﬂrtﬂli‘l:j' ,-7‘ Fﬂ-fisw—ﬂg
on 5-4-85) f 3 ST et

Amansis glomérata- e T T gt 4

—_—

Ananthughur spleifera— . _ — 1T

Intestinal contents

Amangis glomerat a9
Codium adule
Acanthephora spicifera
Dictyosphaeria versluysii
Fisgh bones

M=

FKaomuku, Lanai

7259-60 52.1 _——=shAnansia glomerata 9

9

Janiz capillacea T

.ﬁ:anthnghﬂra spicifera T
o T

Ceramium sp.

D :-__,.f T267=-60 65.8 - Amansia glomerata 9
-I. r

Hypnea cervicornis

’ Jania cepillacea

= Sargassum pol 11um
Amphipods

) Copepods
kﬁﬁﬁf’ Llnﬂl _ 4}/ Wio U T Cen 1- /l

8514-15 (Curved length Acanthophora spicifera S0
&7 .07 nea musciformis 10
Griffithsia =p. T
&  Dlva fasciata T

&/
E516-18 {Curved length . A. gpicifera a0
72.5) Hﬁzgne mugeiformia 5
" Dlva fascists 5

Maupnalua Bay, Oahu

T25T-58 39.2 Codium edule a7
C. arabicum 33
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ﬁﬁgﬂziﬂber of other identification techniques have been tested for
possible conjunction with the basic tag. This has included the productien
of identifiable antibodies (Benedict 107, 108; Hendrickson 262), epoxy paint
applied to the carapace (Kridler 324; Anonymous 579), tattooing (Balazs 77),
carapace notching of juveniles, vinyl strips attached through the carapace, and
plastic tags manufactured by various companies, None of these techniques have
proven to be very satisfactory for long-term identification.

Humbers formed on the carapace of nesting and basking turtles with
aerosol paint (DuPont Lucite) have been successfully utilized for short-term
identification and monitoring of dally activities (Balazs 49, 51).

Under the present research program, a total of 1,102 Chelonia has thus
far been tagged throughout the Hawaiian Archipelago (Table 1). This includes
444 immature turtles and 140 adult males, two categories that are not normally
tagged in most other marine turtle populations.

The measurements recorded for Hawalian Chelonia have consisted of;
stralght and curved carapace length along the midline; straight and curved
carapace width at the widest point (usually the sixth marginal), head width;
straight plastron length along the midline; tail length from the posterior edge
of the plastronalong the midline; and body weight. Since June 1973, basking and
nesting turtles have not been regularly turned over or otherwise restrained in
order to carry out tagging and measuring. The suspension of this previous
practice has lessened the opportunities to record plastren and tail measurements,
body weight and, at times, other measurements. Revertheless, this reduction of
impact on turtles from research activities was deemed necessary in order to
ensure the continuation of normal basking and nesting behavior (see Wallace 535).

2. DISTRIBUTION
2.1 Total Area

Green turtles are distributed at select locations throughout the
2,450-km long Hawaiian Archipelago. This nearly linear chain consists of 132
islands, islets, and reefs extending from lat. 18°54'N, long. 154°40'W to lat.
28°15"'H, long. 178°20'W in an isolated region of the North Central Pacific Ocean
(Figure 1). Eight main and inhabited islands (Hawaii, Maui, Kahoolawe, Lanai,
Molokai, Oahu, Kauvai, and Niihau) located in the southeastern segment of the
Hawalian Archipelago comprise over 99% or 16,650 km® of the total land area. The
remainder consists of offshore islets and the small islands extending to the
northwest of Kauai and Niihau known as the Leeward Islands or the NWHI. Except
for Kure and Midway, the islands and certain adjacent waters in this segment of
the chain constitute the Hawaiian Islands National Wildlife Refuge.

There are 1,210 km of coastline in the Hawaiian Archipelage, with the
main islands accounting for 1,165 km or 96% of the total. However, the adjacent
underwater coastal shelf where most green turtles reside is generally very narrow
with the 20-fathom curve (37 m) often only a few kilometers from shore. A
number of large banks with little or no associated emergent land occur in the
northwestern segment of the Hawaiian Archipelago. Within the 100-fathom curve
(182 m), these submerged areas encompass approxzimately 16,000 km®.



The closest island area to the Hawaiian Archipelago is Johnston Atell
located 820 km south of French Frigate Shoals at lat. 16°45'0, lomg. 169°31°W.
A greem turtle aggregation of undetermined compoaition and sige occurs at
Johnston, however, its relationship, if any, to Hawalian Cheloniag is not known
at the present time. An isolated green turtle aggregation also occurs at Wake
Island (lat. 19°18'N, long. 166°36'E), which is 1,900 km southwest of Midway and
the closest island area located to the west of the Hawalian Archipelago. One of
the juveniles tagged at Midway was subsequently recovered at Wake, however, the
weakened and apparently pathological condition of the turtle suggests that it may
have passively drifted there with prevailing winds and currents (Balazs 69, 81;
Anonymous 641). Nevertheless, the relationship of the Wake aggregation remains
to be detearmined. '

The distribution of green turtles in the Hawaiian Archipelago has been
reduced within historical times. A breading colony that formerly occurred at
Polihua Beach on the island of Lanai no longer exists (Balazs 55; Emory 213;
Fahaulelio 281; Tabrah 473). Reductiona have also occurred in the distribution
of green turtles in thelr resident foraging areas adjacent to the main islands
{Balazs 46, 48; Hendrickson 262; State of Hawail 459-463). In the NWHI, the
large aggregation of green turtles that formerly occurred at Laysan Ialand has
now nearly disappeared (Ely and Clapp 211). The aggregation at Pearl and Hermes
keef appears to be following a similar pattern and the situation at this location
warrants attention.

2.2 Differential Distribution
2.21 Adults

““The distribution of adult Chelonia in the Hawaiian Archipalago is
determined primarily by the locations of acceptable breeding, feeding, and
resting habltat and, of course, the existence of sufficient numbers of animals to
utilize such areas.

In excess of 90X of all breeding by Hawalian Chelonig occurs at French
Frigate Shoals (Figure 2), a 35-km long crescent-shaped atoll situated in the
middle of the Archipelago (Amerson 30; Balazs 31, 55, 57; Hendrickson 262; Hirth
265} Kridler 311-327; Olsen 380-385). Small groups of turtles and separately
negting individuals using Laysan and Lisianski Islands and Pearl and Hermes Reef
account for the remaining reproductive effort. Only a few nestings have ever
been recorded at Kure and Midway (Balaza 76).

Feeding and resting areas where adult Hawaiian Chelonia live the
greater portion of their 1lives during nonbreeding periods are located in coastal
waters of both the main i1slands and the NWHI, The principal food source, marine
benthic algae of several genera, is restricted to shallow depths where sunlight,
substrate and nutrients are conducive to plant growth. Feeding pastures used by
adults are uwsually lesa than 10 m deep, and frequently not more than 3 m deep.
The underwater sites where adults regularly retreat for periods of quiesence
include coral recesses, the undersides of ledges, and sand bottom areas {ealled
"nests") that are relatively free of strong currents and disturbance from natural




predators and man. These resting areas for adulte in the main islands usually
occur at depths >20 m, but probably not normally exceeding 50 m. Available
information indicates that the resting areas are in proximity to the feeding
pasture. Perlods of rest near the feeding pasture are also known to take place
while floating at the surface during light winds and calm seas. This surface
basking undoubtedly yields a thermal advantage due to solar radiation directly

on the carapace and the warmer layer of water present at the surface. In
addition, less energy would be expended by not having to periodically swim to the
surface for respiratiom.

Some of the important resident areas in the main islands where adult
Chelonia feed and rest are shown in Figure 3 and include the following: Hawaii--
Kau and North Kohala Districts; Maui--Hana District and Paia; Lanal--northern
and northeastern coastal areas bordering the Kalohi and Ausu Channels: Molokai—
southern coastal areas from Kamalo to Halena: Oahu--Kallua and Kaneohe Baya, and
northwestern coastal areas from Mokulela to Kawalloa Beach; Kaual-——Princeville,
northwestern coastal areas of Wa Pali, and southern coastal areas from Eukuiula
to Makshuena Point. Additlonal investigationa are needed to adequately delineate
these and other coastal areas.

In the WWHI, resident aggregations of adults are known to occur at
Necker Island, French Frigate Shoals, Lisianski Island, Pearl and Hermes Reef,
and, to a lesser extent, Laysan, Midway, and Fure Islands. Except for Midway,
resting habltat at these locations also includes shoreline areas where land
basking regularly takes place. Although a few random sightings have been made,
it is still unknown if adults, or any other size categories, reside on or in some
way astilize the submerged banks with no emergent land located in the northwestern
segment of the Hawaiian Archipelago. Data are also lacking for Nihoa and
CGardner Pinnacles.

While in transit during reproductive migrations, adult Hawaiian
Chelonia are distributed at unknown locations in the pelagic environment between
the islands of the Hawaillan Archipelago.

2,22 Hatchlings, juveniles, and subadulta

Hatchlings emerge from their nests and entar the water at French
Frigate Shoals and the other breeding sites in the NWHI between mid-July and
early October. Following a rapid departure from the adjacent waters, they are
lost to almost all human contact. This disappearence is consistent with what has
been found to oeccur in other Chelonia populations (Hirth 265). Hawaiian green
turtle hatchlings are thought to be subsequently dispersed in the pelagic
environment by currents and vigorous ewimming. Surface drift trajectories
plotted for the theoretical movement of hatchlings leaving French Frigate Shoals
suggest a predeminant westerly dispersal (Figure 4). However, Chelonta hatch-
lings are strong swimmers and the distinct possibility exists that considerable
movement takes place at variance with prevailing surface currents.

The 28 March 1779 log of the Resolution records the pelagic sighting of
a posthatchling turtle of unknown species to the southwest of the Hawaiian Archi-
pelago at lat. 20°15'N, long. 179°20'E (Beaglehole 105).



The distribution of juveniles up to 35 cm in the Hawaiian Archipelago
is also unknown, due again to a nearly complete absence of human contact.
Turtles of this size are almost certainly still residing in the pelagic
environment where the chances of seeing them are greatly reduced. Nevertheless,
predation by certain pelagic fishes such as the oceanic whitetip shark,
Carcharhinue longimous, could be expected to take place. Efforts are therefore
being made to recover juveniles of this "lost" size from the stomachs of
potential predators (Balazs 70, 79; Hendricks 261; Anonymous 658).

: Juvenlles larger than 35 cm as well as subadults can be found feeding
and resting in coastal areas throughout the Hawaiian Archipelago. These turtles
frequently reside in the same general area as the adults. There is, however, the
tendency among juveniles and subadults to utilize resting habitat located at a
shallower depth. In addition, only juveniles are able to use some feeding
pastures due to the very shallow depths involved.

3. ECOLOGY AND LIFE HISTORY
3.1 BReproduction
3.11 Sexuality

Adult males of the Hawaiian Chelownia population have a 35 to 45 cm long
prehensile tail that extends beyond the hind flippers while swimming and is
larger in overall diameter than the tall of the adult female. The adult female's
tail ranges from 20 to 25 cm in length and only extends to about the middle of
the hind flippers. The 8ingle nail present on the foremargin of each front
Elipper is also longer in the adult male. However, in both sexes this structure
can be considerably worn downm, probably due mostly to abrasion with hard sub-
strate encountered while feeding and resting underwater. Furthermore, the nails
on the female receive some wear during nesting, while nails on the male may be
sbraded during copulation. A heavily keratinized tip is present at the end of
the male's tail, but this may be misging in many individuals due to injury from
other turtles or predators.

It is presently only possible to determine sex on the basis of external
characteristice in individuals larger than 65 cm. Even then, caution must be
exercised in that lengthening of the tail in some males does not start until a
greater gize ia reached.

The smallest female thus far found nesting at French Frigate Shoals
measured 81 em in straight carapace length, with 97 em being the overall mean
(Table 2). Curved carapace measurements are presented in Table 3 for compara-
tive purposes. Dédta by Kridler (311-327) and Olsen (380-385) show that the
mean weight of adult females 1z 110 kg (range 68-148 kg N=60),  As noted by Hirth
(265), nesting aggregations of Cheloniz may consist of some females that grew to
a large size after reaching maturity, and some that did not mature until reach-
ing a large size. Such a rhenomenon could also be expected for adult males. It
is presently not possible to identify newly matured individuals (recruits) in



Table 13 presents growth rates for both immature and adult Hawaiian
Chelonig captured from the wild and held for extended periods in captivity at Sea
Life Park on Oahu. The diets of these turtles consisted of fresh frozen equid
and fish. :

3.3 FPoathatchling Movementa
3.51 Dispersal and developmental migrations

The dispersal of green turtle hatchlings from French Frigate Shoals
into the pelagic environment takes place by surface currents and vigoroua
swimming (section 2.22). After an undetermined period of time in the open ocean,
during which unknown routes are follewed, juveniles of approximately 35 cm arrive
at coastal areas throughout the Hawaiian Archipelago. The recruitment of these
‘turtles at islands to the northwest of French Frigate Shoals could ba a direct
result of northwesterly currents that prevail for hatchlings entering the water
during the month of July (Figure 4). In addition, the low level of breeding that
cccurs principally at Laysan and Lisianski Islands and Pearl and Hermes Reef may
be a further source of juveniles in this segment of the Archipelago. The
recruitment of juveniles in the main islands is more difficult to theorize. One
possibility is that during the peak hatching month of August, prevailing surface
currents transport hatchlings in a northerly direction for a 2-mo period to
approximately lat. 28°40'N (Figure 4). At this point instead of turning to the
southwest along with the same current system, the turtles swim to the vicinity
of lat. 30° to 31°N where winter surface currents of 19° to 20°C travel eastward.
Over an ensuing period of 6 mo or longer, the turtles could be carried by a gyre
that ultimately delivers them to the main islands. Another poseibility is that
a far larger circular transport system is involved in which hatchlings are
carried well to the west of the Hawaiian Archipelago and around a vast area of
the North Pacific back to the main islands. Of course it is also conceivable
that some of the turtles leaving French Frigate Shoals are not carried by the
currents, but rather awim against the currents on a course directly toward the
main islands. Mevertheless, whatever oceanic routes of dispersal are involved,
there is little. doubt that juveniles <35 cm are residing somewhere ocutside of the
coastal areas where larger turtles feed and rest. This is supported by the dearth
of direct sightings, as well as by the absence of juveniles <35 cm in the stomachs
of tiger sharks. The single observation of a 20 to 25 cm juvenile reported at
French Frigate Shoals (Balazs 57) was undoubtedly a rare occurrence involving a
gtray individual.

Juveniles measuring 35 to 40 cm that are believed to be recent arrivals
to coastal areas have, on a few occasions, been observed by the author at Eure,
Midway, Oashu, and along the Kau District (Wright et al. 557). These new recruits
were discernible by an absence of epizoics and superficial scratches, and by the
presence of thin tramslucent edges to the periphery of the marginal laminae and
terminal scales on the flippers. In addition, the cutting edges of the lower beak
had more pronocunced serrations than other juveniles of the same or a slightly
larger size, All of these characteristics could be expected to disappear rapidly
after establishing resting and herbivorous foraging habits in a coastal area.

Most evidence accumulated to date indicates that after leaving the
pelagic environment, Hawalian cheloniz reside in the same general coastal area for
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extended periods, possibly throughout their entire lifetime except for remigra-
tions for reproduction. This extended regldency concept is at least partially
supported by the fact that all sizes of turtles from 35 cm Juveniles to mature
adults are frequently present along a given coastal area. Some specific foraging
sites have been identified that can only be used by juveniles (section 3.42),
however habitat employed by larger turtles is usually only a short distance away.
The recovery of tagged immature turtles after periods ranging up to 37 mo has also
provided evidence for extended residency. With the exception of two turtles, all
recaptures (146 out of 524--Table 4) have been made in the game foraging and
resting areas where initial tagging occurred. At French Frigate Shoals, recoveries
have shown that no movement takes place between sites separated by as short a
distance as 8 km. At Kure a tagged turtle was found resting under the same

coral ledge where it had been captured 13 mo earlier (Balaze 81). The only two
recoveries that indicated movement of any distance involved the weak 38 cm juve-
nile tagged at Midway and found downwind at Wake Island (section 2.1), and a 40 cm
Juvenile also tagged at Midway that was reported to the author 7 mo later as having
been recovered and released alive in Hilo Bay on the island of Hawaii. This latter
case involves an ocean distance of approximately 2,300 km against the prevailing
winds and currents in the latitudes of the Hawaiian Archipelago. Although twe
Monel tags were originally placed on this turtle, only one tag was found and
recorded at the time of recovery. The possibility must therefore be considered
that the tag number was misread due to corrosion or other causes. If such move-
ments can, in fact, be substantiated through additional recoveries, immature
turtles residing in the northwestern segment of the Hawalian Archipelago would
constitute a significant factor in recruitment to the main iglands. Such a
recruitment system was theorized by the author (Balazs 57) prior to the accumula-
tion of existing data which supports the concept of an extended residency at the

_coastal area entered from the pelagic environment. This theory was based, in

part, on observations of groups of juveniles 35 to 60 cm periodically occurring at
French Frigate 5hoals. These sightings suggested that developmental migratioma of
some nature were taking place (Balazs 57). However, subsequent tagging revealed
that the same turtles were involved, and not new aggrepations as originally
speculated. The regular disappearance of these turtles for several weeks and
possibly even months at a time has still not been resolved, One explanation would
be that a form of dormancy is periodically being undertaken at sheltered under—
water locations, Such behavior has been documented for carringgra in the Gulf of
California, but is presently unknown for Hawaiian Che lonta.

If significant levels of recruitment to the main iglands occur through
developmental migrations from the northwestern segment of the Hawaiian Archipelago,
then revisions would be necessary in the projected number of yvears needed for
Hawailan green turtles to reach maturity (section 3.12 and Table 4).

Since January 1973, 10 adult and 31 subadult green turtles have been
returned to the wild after extended periods in captivity. The dispersal patterns
of the five turtles that have been recaptured in the main islands are presented
in Table 14 and Figure 8,

Chelonia is presented in Figure 9, —
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feeding on invertebrates that occur at or near the surface. In pelagic waters
surrounding the Hawailan Archipelago, this could include Physalia, Velella,
Janthina, the megalops stage of some portunid crabs, and immature individuals of
certain oceanic squids that come to the surface at night in large numbars (i.e.
Symplectoteuthia cualaniensis, Onychoteuthis bankei and Hyaloteuthis pelagioa).
Light organs present in these squids could conceivably serve ss attractants to
the young turtles.

3.42 Feeding behavior

Hawaiian Chelonia spend most of their lives residing in coastal areas
where they alternate between periods of feeding and quiescence (sections 2.21,
2.22), The habitat characteristics)of these resident areas can differ throughout
the Hawaiian Archipelago, consequently variations exlst in feeding strategy and
behavior.

In the Kau District on the island of Hawaii, feeding takes place along
lava coastlines that lack protective reefs. The major food source, Ptercaladia
capillacea, grows in shallow water close to shore, often on rocks just below
the low tide line and in areas where freshwater enters the ocean from underground
springs. Although a few partially sheltered bays are present, moet foraging
occurs under turbulent conditions resulting from exposure to ocean swalls and
tradewind waves. Obgervations of turtles made from adjacent coastal cliffs have
indicated that considerable swimming and maneuvering are required while foraging
in order to prevent contact with the bottom, and to travel to the surface at
regular intervals for respiration. Under these rough surf conditions, only a
single rapid breath i1s usually taken before returning to the bottom., If human
activity is observed on land during the surface interval, a turtle will frequently
terminate feeding and retreat to deeper wltat.ffllung Bellows Beach on Oahu, the
feeding areas used by Chelonia consist of sand bottoms 25 to 100 m from shore
where detached pieces of Codiwm, Ulva, and other algae periodically collect as a
result of wave action and currents. Subtidal reefs located further of fshore
buffer the coastline from large surf, thereby making it poselble for turtles to
forage with comparatively little effort. A greater tolerance is displayed in
this area to human activities, such as recreational swimming and beach use, This
is probably due to the fact that turtles are seldom pursued or killed at Bellows,
while along the Kau coastline such activities are a perifodie occurrence. ench
Frigate Shoals is another representative foraging area for Hawaiian Chelomia in
which feeding behavior displays some adaptation to the characteristics of the

habitat, At this location, aggregations of juveniles 37 to 55 cm in straight

- carapace length feed on Caulerpa, Codiwm and at times small anthrozoans that

grow on calcareous reef structures near the islands of East, Whale-Skate, and
Tern. Although the tidal difference at French Frigate Shoals is only about 1 m,
foraging is generally restricted to periods of high tide due to the shallow
depths present at these sites. Furthermore, many of the recesses in the sub-
strate where the food sources grow are only large enough for juvenile turtles to
reach inte with their heads and beaks. Turtles foraging within French Frigate
Shoals are not usually subjected to rough surf conditions. Surface intervals for
respiration therefore frequently last 2 min or longer, during which time from
three to eight deep breaths may be taken. The subsequent submergence times while
feeding range from approximately 5 to 15 min. While grazing on a food mource,
juveniles will frequently place themselves in an almost vertiecal posltlon with
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the head down and the hind flippers extending at right angles. This appears to
help stabilize the turtle directly over the desired feeding site.

Stomach samples from adults of both sexes at French Frigate Shoals
have shown that feeding takes place during the breeding sesson. This is usually
not thought to occur in other Chelonia populations (Hirth 265), probably due to
the scarcity of food at many breeding sites.

At all of the resident foraging areas thus far investigated, tagged
Hawaiian Chelonia have been found to repeatedly feed at the same locations.

This fixation has been documented on both & short-term basls (dally and weskly),
and for longer periods ranging up to 37 mo (Balazs B1).

At resident foraging areas in the main islands, research techniques for
tagging turtles have involved the use of carefully monitored large-mesh tangle
nets (Balazs 64, B1; Kam and Balaze 286). Most of these captures have involved
turtles that entered the net at night, frequently from 1 to 3 h before sunrise
during periods of incoming tides. This has occurred in total darkness from heavy
cloud cover, as well as during various phases of the moon with some illumination
present. Mouth and stomach samples from many of these turtles have shown that
active feeding was taking place. Sensory cues to supplement vision would appear
to be necessary for commuting at night from resting sites to feading areas.
Olfactory cues may ald in this short-range navigation due to the fact that many
of the algae eaten by turtles have pronounced odors. In addition, freshwater
seepage associated with pastures of Pierceladia could provide a traceable salinity

" gradiefit: Tactile cues with the flippers while slowly swimming along the bottom
would also seem to be a plausible orientatiom component for any short-range move-
ment in the dark. Ridgeway ef al. (433) found that Hawaiian Chelonia, and presum-
ably all green turtles, are able to hear low frequency sound (60-1,000 Hz), with

- maximum sensitivity occurring in the range of 300 to 400 Hz. Hirth {265) has even
suggested the possibility that green turtles may possess some sonar capabllities.
Nevertheless, the simple detection of sounds originating from certain fish,
invertebrates, and the surf could be of some navigational value at night., With
respect to foraging without the benefit of vision, it is also of interest to note
that a moribund juvenile with massive fibropapillomas on both eyes recoverad from
Kaneohe Bay was found to have relatively fresh algae in its stomach.

Examinations of stomach contents have revealed that Hawaililan Chelonia of
all sizes generally bite off only small pleces of algae while foraging. The
deeply grooved and serrated cutting edges of the beaks appear to be well adapted
for this purpose. The foremargin of a front flipper rubbed against the beaks also
alds in shearing food, as evidenced by an underwater observation of a juvenile
feeding on Codium edule at Kure. In shallow water off Kahoolawe in the main
islands, & juvenile was observed using its upper beak to ecrape off an algal mat
of Gelidium sp. growing on a rock. Approximately 10% of the stomach contents of
an adult from Lanal was found to consist of Halophila blades. The cropping of
this small seagrass apparently took place in a delicate manner in that no sand or
other fine substrate in which Halophila grows was found in the stomach contents.

Short-term changes in the food preferences of some turtles have been
detected by examining the complete contents of excised gastrointestinal tracte.
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Mfferences have at times been found in the specles of algae present at various
distances along the intestines, and in the two compartments that comprise the
stomach. Periodic dietary shifts of this nature probably help Hawaiian Chelonia
meet thelr requirements for essential nutrlents (i.e. amino acids, fatty acids,
vitamins, minerals) that may be more concentrated in some specles of algae.

' Certain of these nutrients may also be synthesized by microbial action within
the inteatine. As with other vertebrates, the nutritional requirements of green
turtles in the wild would vary with age, activity, and reproductive condition.

It is not unusual for juvenile and subadult green turtles in the
Hawalian Archipelago to bite on hooks baited with squid, shrimp, and fish flesh
(Carter 158; Anonymous 583). These carnivorous interludes probably represént
regressions to the feeding habits exhibited while living in the pelagic environ-

ment .
3.43 Growth rates

The mean rates of growth of immature green turtles (37-59 em) occurring
naturally at seven resident areas in the Hawaiian Archipelago have been found to
range from 0.08 to 0.44 cm/mo in straight carapace length (Table 4). The most
rapld growth takes place along the Kau coastline of Hawaii (0,38-0.52 cm/mo),
while the slowest occurs at French Frigate Shoals (0.02-0.13 em/mo) and Kure
(0.04-0.12 em/mo). 1In addition to the growth data presented in Table &, 34
healthy appearing immature turtles have been racovered after perlods ranging from
2 to 20 mo in which no measurable growth could be detected. This has included &
turtles at Midway, 3 at Lisianski, 24 at French Prigate Shoals, and 1 at Necker.
One of the turtles at French Frigate Shoals was a 68 cm gubadult that showed no
increase in straight carapace length after an interval of 20 mo., The turtle at
Wecker was a 42.5 em juvenile that was recaptured after a 17-mo interval.
Although the apparent absence of growth could, in some cases, possibly be attrib-
uted to measuring errors, this i{s not believed to be a significant factor in that
the author has personally taken most of the inital and recovery measurements.

The causes and implications of cessation of growth among some turtles are unknown
and further investigations are warranted.

In addition to utllizing large-mesh tangle nets, the. capture of immature |
turtles for growth studies in the Hawaiian Archipelage has been accomplished with
long-handled scoop nets and by hand while diving with scuba. 1In the KWHI,
particularly at Lislanskl, periodic basking also provides access to these turtles.

The use of curved carapace length for detecting growth has been found to be

generally unreliable due to variations in positioning the flexible measuring tape

(see Kridler 322), and changes in the curvature of the carapace that appear to be

inde it of an increase in size. The use of body weight has also been found
‘to be unreliable. This is prnbahly due to differences in the amount of food
material in the gastrointestinal tract, a component that can comprise up to 18% of
the weight of juvenile Hawaiian Chelonia (Balazs 81).

The different rates of growth exhibited by immature turtles at various
locations in the Hawailan Archipelago are most likely a function of the sources
and abundance of food at the resident areas (section 3.41). Seawater temperature
would be expected to have some influence, but this is not evident based on the
avallable data. At Kure and Midway, and probably extending to the
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Figure &. Life history and habitat model for Hawaiian Chelonia (adapted from
Carr et al, 153).
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Sample Ho. 7260 Lanail

Amansia glomerata
Jania capillacea
Acanthophora spiclfera
Ceramium sSp.

Sample No., 7267 Lanai 5-6=1%85

Amansia glomerata
Hypnea cervicornis
Jdania caplllacea

Sargassum polvohyl lum

Amphipods
Copepods

Sample No. 7272 Kahului

Codium edule
Antithamnion sp.
Climacosphenia

Synedra sp.

Mauli Assortment (reef collection)

Codium edule
Hypnea musclformis
Amansia glomerata
Bryopsis pennata

Pterocladia capillacea
Chrysymenia glebosa

Mav 1985

99%

Tracea
Traca
Trace

993

Trace
Trace
Trace

Bog

Trace
Trace
Trace

Heteroderma subtilissima (epiphytic on Pterocladia)
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4) bb, bo, or

The coastiine on the OCRI maps Is represented by two | Ines:

a vegetation Illne and & shoreiline, The wvegetation Ilne Is Yarlous letter:
usually a solld Ilne with stipling grading Inlend from dense +o baslec shoreallne cat
spars@. This line 15 dotted or broken where the vegetation Is er Im} a "1® {a.g., b
sparsa {end the position of the true vegetation |ine uncertalnl. {bench) surface; a "
The waterline or shorellne |s drawn as elther a solld or as & eccur at the base o
dotted llne. Where the shere 1% rocky and steep, and the posi= 5 and 10 feet {1 to
tien of the shorellne unchanged (at the scale of the maps) by cliff betwoen 10 &
tidal flucstuation, the 1lne 5 solld. Where the share [$5 a Indlcates & high se:
sed Imentary depos|t (l.e., a beach), or where the shore 1% rocky {10 m) above the se:
but of very Ilttla slope (e.g., & bench), the Iine 13 dotted. shorellne subtypes |
Twe dotted |Ines are used to represent the front and back of a 8OEY BCCE5S5. ACCEE!
shorelline bench. difflcult to danger
dangercus to imnpos
The shorellne type [5 Indiceted by en alphgnumeric coda, cccur Inland af tha
There are four besic code categories. raellaf behlnd the |
(bod4 or ba%) behlind
1} ba = wolcanle rock {including *uff) shore. & shorelline bench

2} Im = |Imestone rock shore. below.

IVl

offshore bottom tvpes be drawn. Inm such

boundary Ilnas. Th
types recognized of

The ditferentietion of submergad bottom TEEES from eerlal
phetographs s highly dependent on factors o depth, water HARD B
clarlty, 4ater surface smcothness, and both light inteslity and
B. One er more of these factors can ocbscure some oF uiI'EF i = A solld
The bottom In any aerial photegraph of the marine reaim. To the shal |l ow
exfent possible with avallable photographs, boundarlies between from |lm
bottor types are deslgneated on the OQCRI maps by a dashed lina. rbb = Submerge
Bottor types are differentiated [nfo three basle fypas. water &
rbe = Cobbles
1] rb = herd (rock! bottom, basalt or |imestone. oF she 5
2} 5 = soft (sediment) bottom. rbs - Hard be
57 rc - mlxed bottom types (lImestone) associated with prising
o shallow reef formatlons. the desl
rs = Hard bot
Subtypes are Indlicated by edditional letter codes (e.g., rbb, more of
rclls. Where clearly demarcated, dashed |Ines may separate sub- VElEsr ]
types, although In many instances substretum gradlients andSor rock bou

poor photographic coverage do not permlt an unomblguous 1lne to
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b = j .ﬁllt marsh
storm deposited sand ’
limestone bench

I sz = depositional shore (baach).

DEF
4] bb; b, or Bf = Edn=-made shoras,

58 = Storm beae
i rocky shap
s Yarlous letters or umbers are added to turther refine the $b = Sand beach
to basie shorel!na categoriaes. Thus, en rock shoraline types (ba matarial.

I & or Im) a "I" (a.9., bal) Indicates a low cutcrop or near|y leval b1 = Zand beach
1), (banch) surfecey; g Hin Indlcates talus tlarge boulders) as mlght 5bb = Boulder me:
a CLoUF at the base of g cilft; a "5" [ndicates an outcrop bhetween Bbc = Cobblie ang

= 3 and 10 feat (1 %o J m) In helght; s wyn Indlcates & low saa Bbr - Generally
3y clltt betwean 10 and 30 feat (3 to 10 m) In helght; and a »5» gravel, ang
a Indicates a high zea c|[f¢ rlalng generally greater than 3p foet protactad
iy {10 m) above the 288 surface. In terms of Bccess to +he shora, depost,
d. shoreline subtypes (Im or bad 1, 2, or 3 would provide general |y
a BB3y access, Access fo the weater BCross & subtype 4 would be MAN=MAD
difflcul¥ to dangerous; and access BCross a subtype 5 would be
dangerous o Impossible. Note that Eubtypes 3, 4, ar % nay BE = Boulder re
T oceur Inland of the other subtypes *o Indlcats greund of highaer rock®,
rellef behind the Immediate shore -- for example, & seac|[¥f bce = Concrete re
thed or ba5) behind Talus (ba2l; or g "pitted zone® (|p1) bahind bf = Depositad
4 shorellne bench (Iml), Other shorellne codes ere |lsted contalning
beflow.

br = Beechrock,

Map Legend—mm———ous

be drawn, In suech 8305, codes may appear on the map without

boundary |lnes. Thea followling tables |1st the offshore bottom
types recognlzed off the 0'ahu coast,

SHALLL

re = Complex res

llrastone
HARD BOTTOM AND DEEP BOTTOM TYPES {rb}) hard botton

e = Consolidate
rb = A s0lld or harg bottom; & massive rock surface. |In {reef siope
shallow watar Eometimes used to differentiate basalt Fecl - Predomlnant

from |Imestone bettom,

Fbb = Submerged fiald of large to massive bouldars; undar-
weter extention of shb ang beZ shore types,

rke - Cobbles or smal| boulders, as Eay be found off spp
or sbc shore typas, ret - Complex ree

rbs - Herd bottom wil+h $and pockets, the |atter com= loose mater
prising geherally Jess +thap 80% of the area of reants; +ha
the designated formation. the tracts,

Frep = PFredominant
smoath, paw
Fes = Complex res
hard and (m

ra = Hard bottom with sand Pockets comprising 60f or rs = Complex res
more of the formatlon; or, hard bottom with sand but with |
vaneary or, sand bottom wWIth numerous scatterad formation
rock boulders.

statterad be
Fsg = Consolldatee
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TP GF nearly level abl
boulders) as mlght sbb
an outcrop betwean shg
1dicates a law 171 shr
helghty and g wen
reater tTham 30 faet
‘=BE5E Yo The shere,
1 provide generally
iubtype 4 would ba
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DEFOSITIONAL SHORE TYPES

= torm beach; sand and boulders depos | tad
rocky shore typa,

= Eand beach of predominantiy calceareous {limestone)

material.,

Sand beach of

Boulder beach,

behlnd a

Predominantly detrital sodiments,

Cobble and shingle (t117v[11) beach.
Ganarally a Peerly sorted deposit of rubble,
grevel, and sand ususlly sssocliated with efther g
protected shore behind = tringing reef or a stream
daposit,
MAN-MADE AND OTHER SHOREL |ME TYPES

= Boulder ravetmant or groeln, wusually basalt "Blue
rock®,

= Conereta revetment, seawall, or glling,

= Deposited 1111 .0f no particular type, but usual ly

contalnfng
= Beachrock.

demal | shed bullding material,

@-—-___——-——_—_——___-

nothe map without
a offshore bottonm

SHALLOW REEF BOTTOM TYPES {re)

FC /- Complex reef bottom type consisting of a mlxture of
I Imestone bouldaers and outcrops, as wajl 85  sand;
irbl harg bottom, rubble;, or boulders predom!pate,
reg = Consolidatad limestone (rci) With dlstinct grooves
*Uck  surfece. |n fresf s|ope areas),
‘farentiate basa|+ rel] = Predun1ﬂanfly consolidated |imestong bottom,
rep = Prndumrnanfly consolidated |imestons botfom with a
‘ boulders; under- Emooth, pavement=|lke surface,
& TYREE. Fes /= Complex resf bottom type consisting of & minture of
ve found off bk M, hard and (most|y) 50ft bottom fypes,
rct = Lompleéx reef bo tom type ire, res, or Fsl wlth the
he latter eop= loose materials formed into tracts by waves or Cur=
of  the area of rents; +the code (s oriented with the long axis of
the tracts,
Fslng 60F or rs = Complex raaf Bottom type conslsting of mestly sand,
tom with sand but wlth ITmestone outeérops oF boulders; 9% in a
oUs scattered formation designated sc, then Indlcating wldely
scattered boulders |n 8 part of that formation,
FEQ = Consolldated, grecved |imestone (reg) with sand [np
ned ﬂff;hq:e regf structure—— 7 7 reef st%gqiuru absent 1
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5C

Fole-and-1ine

Gill-netting

Throw=netting
fishing

Spearfishing

Arooves.
Areas of sand bottom without signiflicant |Imestane
outcrops er bouwlders.

Terch-fizshing

Trapping

prefed &s & gani
spaced placomne
activity can ocr

EOFT BOTTOM TYPES

¢ = Sand bottomed channel| or large sand patch In water suryeys
0 teat (10 m) deep or less,

Bd = Same a5 $c only In water greater than 30 feet (10 m) Salacted

doap. sections are [n
&l = &1t bottom {usually reported). 8 broken owal.

rs = Indlcative of scettered cutcrops or boulders In & cltations ara .
sand bottom (sc) formetlon; or, csand bottom with cornducted in 18
significant (up to 40%) admixture of hard bottos the maps. These
typas. z the QCRI map nu
type (B = bott

Invertebrates,

us E srmbﬂ, '5' general survey
numbar provldl
Burvey was cond
An example mlgh

Reproduced on this page ore the symbols used to Indlcate
uses and activities commonly occcuring aleng and off the coast of
O'8ahu. The placement of a use symbol on o map should be Tnter=

T e SN N T T e e = e e b e g e |

31 - Cher (1972} F 92 = Higgins {1
32 = Chave (1971} F 85 = Hoyle (199
3% = Chave, Teit, 5timson, and Chave (1973) B,f,0,5g,WQ 89 - Kawascto
38 = CA4C Honelulw (1871) WQ 108 = EKipmeraer i
1 = Clutter [1973) P 108 = Kifm (196!
42 = Coles and McCaln (1975) B,F,0,P,N0 110 = Kekn {1951
4% = DeWresde {(1970) B 112 = Labrecgue
76 = Elllott and Hatl (1877} Gy ¥ 116 = Littiar |

7 = Envirenmantal Consultants Inc [1973) B,F.G 117 = Long §197;
58 = Environmental Consultants Inc (1975) B,G 121 = MeCaln (14
59 = Envlronmental Consultants Ine (1975} B,F,q 131 = Maregos (1
60 = Environmantal Consultants Inc (1978) G.WQ 133 = Marages 0
61 = Environmental Consultants Inc (1977&) E,F 147 = MIiller (¢
62 = Environmental Consultants Inc (1977b) B, W 143 = MIller [1F
64 - Environmental Consultents lnc (1977d) B,F, W 145 = Moberly ar
B6 = Environmental Consultants lnc (1978) B,S5g, W] 146 = Moharly, (
67 = ECI and HECO (1974) F,F 147 = Moberly ar
1 = Ewans and 5Immans (1971} B,G,V¥ 151 = Muller {1E
T4 = Garritsen (1978) 3 G, 5g 156 = Ocaanlc Ir
76 = Gordon and Kelly (1962) B, WQ 158 = Olshi {197
3 = Grovhoug (1976) At 5e 159 = Olshl (197
82 = Harger [1972) B 161 = Feallng, £
84 = Hewall Institute of Marine Biology (18678) &,P,WQ 164 = R, M. Tawl

Crabbing Trelling, bottom

fishing

Board surfing

Limpet [opihi)




Labster Octopus [he'e)

Trapping Saa urchin (wana) Bait¥ish

e Terch=fishing
lﬂ!‘éﬁ!!I

preted as a general locatlon for a particuler sctivityy regulariy Fal lewing &
rstone ipaced placements of a symbol Type Indicete that the speclflic cating the type ¢
actlvity can occcur anywhere mlong fThe coastel sectlom shown, = foullng or aufe

survay af banthlc

tlons, G = geolog

surveys graphic data, P =

cldas or heawvy =

area use conslde

t10 md Selected studies and surveys &3 |Tsted In OCRI Fart BE MAP and W0 = water g
sectlons are Indlcated on the atlas maps by & number enclosed In
8 broken ovels. The number refers to the follewing 115t {complete

wvatar

In =& cltatlons are glven In QCR1 Part Bl. The location of surveys i - AECOS lInc
1w lth conducted In 1978 for the OCRI project are Ilkewisze [ndlceted on 2 = AECOE Inc
bottom the maps. These surveys heve been assigned & code beginning wlith 5 = AECO5 lne
The OCR|I map number, followed by a letter desigrating the survey 5 = Anderzon |
type (B = bottom survey emphaclzing siges, corals and other 109 = B.K, Dynan
Invertebrates, and flishesy F = detel|lad flsh survey; or T = 14 = PBanngr anc
general survey made by a diver towed behlnd & boat), and a flnzl 18 = Bowers §1¢
number providing & survey number for cases where more than one 21 = Brock {190
ndlcate Survey was conducted wlthin the area esncompassed by a single map. 22 = Brock and
wast of An example mlght be Z5B1. 285 = Campbell |
Inter= 27 = Caapbell
28 = Caperon [
Map Legend
92 = Higginas (14948 B 59 6% = Reed, Kay,
8% = Hoyle (1978} B 167 = Richardsor
49 = Kawsmoto and Sakuda (1573} B 68 = Richmond ¢
i08 = Kimmerer and Durbin (1675} B,F,U 172 = Russs, Do
109 = Kilim (196%9) Wy 174 = Santellce:
110 = Kehn (19359) B 178 = She|lenbear
112 = Labrecqgus {1966} Av, B 184 = Soeglarto
116 = Littler [(1%73a) B 190 = State Diwv!
117 = Lang (1972} At 192 = State DI
121 = McCaln (1574) Af,B.F.F 193 = State Divl
131 = Maragos (1872} B 185 = State Dlv
133 = Maragos {1974} B, G 196 = GState Div
1417 = MiflarFr (1970} B 198 = S%ate Diw|
143 = MIller {1875} B,0,P 199 =  St+afe Divl
145 = Moberly and Campbeil (1969} G, 5g 200 - State Dlvli
146 = Moberly, Campbell, and Coulbourn (1875 G, 59 202 = State Divl
147 = Mghbaeriy and Chamberlafin {1964} G, 59 204 = Stmte Divi
151 = Muller {1974) B 205 = Stete Divli
186 = OQOeceanfe Institute (1976) B,F,0,F, 217 = Etruhsekal
158 = 0Olshl (1974a) F 222 = Timbwl (1%
159 = 0Ofshl [1974b) F 223 = McCain, C«
161 = Peellng, Grovhoug, and Evans (1872} Af, B, F 224 = Tomlch, Wi
64 = HR. W, Towlll (1574} B 225 = Teeu (1952

5ailing Anchorage

Board surfing Canoe paddiing Aguatic recreatiaon
; {smallcraft, wind-
surfing, water ski}
w Body surfing é




Dctopus (he'e)

1 ] %ﬂﬂﬂ:ﬂsn

ar sctivityy regulariy
ste that the spaciflc
al section shown.

ad Im QCRI Peart B MAP

. a number enclosed [n
lowlng I1st {complete
location of surveys

Ilkewise Indicated on
8 code baglnnling with
lesignating the survey
I8, corals and other
flIsh survey; or T =
a boat), mand a final

i where mere than one
is5ed by & slngle map.
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w

m
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o G -3 = 0 oo

At

AL B,F,P
B

E,5

B

B;0,P

LEPT ]

1 G, 50
G, 59

B
#@,F,0,P, W0
F

F
Af.B,F
B

Aquatic recreation
(smallocraft, wind-

Followlng each eltation
cating the type of
= fouling or aufwuchs Study, Ay =

Aquarium fish
coltecting

% Seaweed [1imu)

Sport-diving

Shell collecting

information contalred In +he survey, wherse

survey of benthic (bottom) organlisms, F = survey of flsh popu

Tlone, G = geologlcal or general
graphle deta, P = plankton study,
cldes or heavy metais), 59 ® baeac
Brea use conslderations, ¥ = stra

ard WO = water qualfty data.

165
167
168
172
174
iTa
184
190
1492
193
195
196
108
I 9
200
202
204
205
217
223
223
224
225

I

i

i

I (R RS

LI R |

surfing, water ski)

Ancharage

AECOS Inme {1979a} WQ
AECCS Inc (1979h) B,F
AECOS Ime (1879c) B,F,w]
Anderson (1979) E,Sg
B.K. Dynamles {1972) Af,B,0,W]
Banner and Balley (1970} B
Bowers (1674} B, G
Brock (197&) B, AT
Brock and Brock (1977} B
Campbeall (1972} e
Campbel |l and Mober |y (1978} G

Caperon (1974)

Read, Koy, and Russo (1977 B,F
Rlchardson and Flsher (1950) v
Richmond and Mueller=Dombols {19712} ¥
Russg, Dallar, and Kay {18773 B,F
Santellces [1975) B
Shallenberger (1977} Ay, G
Sceglarta (1972) B,5g
Stete Division of Fish and Game (1970) F
itete Divislon of Fish and Game (197713 F
state Divislon of Fisk end Game (1472) F
Stete Division of Flsh and Gema [(1972) F
itete Divislon of Fleh and Gama (1973} F
state Divisleon of Flsh gnd Game (19744} F
State Division of Fish and Game (1974h) F
stete Divislon of Flsh and Gamg [1975) F
Stete Divislon of Flish and Game (1976) F
State Division of Fish and Game (1977hb) F
State Division of Flsh afd Game (1977e) F
strubsaker (1968} B,G
Timbal (1972) B
MeCaln, Coles, and Peck (1575) B,F,0,P
Tomlch, Wllson, and Lemoureux {(1968] Ay, G, U
Tsau (1953) Wi

Excursion boat

2

In the |15t (5 a lettar coda Indf=

At

Eurvey of bird populations, B =

descrlption of site, 0 = ocegano-
Sc = sedinment chamistry {pas+t|-
h or marine sediment Etudy, U =
nd or marsh vegetation survey,
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Miami, Florida 33149 psza, +
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, E C MARINE TURTLE NEWSLETTER: BACK ISSUES
r . E 8 5 We do not provide back issues; if you need photocopies, please obtain

these from whomever told you about this newsletter in the First place. Com-
plete asts of the Marine Turtle Newslatter ars in the Library of Congress,
Washington and the Britiah Miseum (Natural His tory).

RECENT DEVELOPMENTS IN THE ANESTHESIA OF SEA TURTLES

r-.

Anesthesia of the green turtle with thae injectable anesthetics sodium
F §$ pentobarbital, ketamine hydmahlnrida, and sodium thiopental shows consider-
| able variability among individuals as to induction, duration and recovery with
[ 1 g the anesthetic used ( Wood et al., 1982). Investigationa suggest that a lower
gl o administered rate of sodium pentobarbitsl be used in loggerhead turtles than
5 ':e‘ in green turtles, Recent work SUggests that electroanesthesia of the green
i |~ [ turtle may be used more effes tively and with less stress to the turtle than
I8 \| the injectable anesthetivs.

| Seven loggerhead turtles were anesthetized for laparoscopio examination
for sax determination as part of a turtle project conducted by the Kational




-7-

™

Marina Fisheriea Service off the eastern coaat of Florida. The turtles
weighed 27-6Ukg. Three turtles received dosages of 20mg/kg body weight
(sodium thiopental, pentnthﬂl Abbott Laboratories); one turtle, 15mg/kg; —and.
three turtles, 10mg/kg. One turtle recelving 20mg/kg and the one turtle
receiving 15 mg/kg died within one hour following anesthesia, An adminiaterad
rate of 20 mg/kg was recommended for the green turtle (Wood et al., 1582).
The Cive other turtles recovered within 2 172=-10 hours following aneatheaia
However, the three turtles receiving 10 mg/kg failed Go achieve deep
aneathesia and laparoscopic entry was necessarily rapid and extanaive examina-
tion of the turtle for other than sex determination would have been impossi-
ble. The two turtles receiving 20 mg/kg, and recovering from anesthesia,

| achieved deep anesthesia within 10 minutes and maintained surgical anesthesia

| for ca, 20 miputea. The use of scdium thiopental as an anesthetic in sea
turtles should be used with ocaution. The dosage necessary for aneathesia
depends upon the intended examination and may vary considerably among 1Indivi-
duals. {

Three greep” turtles (19, 25 and 100 kg) were recently electroansathetized
using a Feenl§ Stockstill Mark I electroanesthesia unit (Feenix International
Pty. Ltd., Tarlee, South Australia). Electro-leads were inserted under the
skin in the shoulder near the neck and at the bass of the rear flipper. A
ocurrent of .25ma wWas suflficiant to achieve and maintain asurgical anesthesia.
Examination time (laparcscople entry for sex determination) was 5 to 10
minutes and recovery of the turtle was immediate following suspension of
eurrent., The electroanesthesia wunit ia portable and offers an efficient
method of anesthesia with the advantage of a minimal recovery time,

Wood, F.E., K.H. Critchley, and J.R. Wood, 1982, Anesthesia in the green sea
turtle Chelonia mydas. Am., J. Vet, Res, 43:1882-1883.

JAMES R. WOOD AND FERN E. WOOD,
Cayman Turtle Farm (1983) Ltd., Box 645, Grand Cayman, British Weat Indies.

INFORMATION WANTED

Information and obsarvations on the subject of aborted B=ea turtle eggs
seen in the water. Pleass give location, date, species, number of eggs
observed and marine habitat type (i.e. sandy bottom, fringing reef, ete.).
Please write to John Fletemeyer, Oceanographic Center, Nova University, 8000
N. Ocean Drive, Dania, Florida, 33004 USA,

A COMPARISON OF THREE METHODS FOR INCUBATING TURTLE EGGS

During the summar of 1983 green turtle eggs from 3 olutches were incu-
bated in Freas Precision incubatora in Toronto. The eggs came from Suriname. 1
Egga from clutches 1 and 2 were collected at laying, washed in raln water and
then put into styrofoam boxes for transport; eggs from clutch 3 had been in a
atypofoam box for a day prior to tranafer to the transport box, Clutches 1
and 2 arrived in Toronto about 24 h after laying, clutch 3 arrived about 48 h
after laying. Most of the eggs were spotted on arrival indicating fertility;
the white spots on aggs from clutch 3 were larger than the apots on the eggs
from the younger clutches, 1 and 2. The eggs were incubated singly in plastio |
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U.S. DEPARTMENT OF COMMERCE
Mational Dosanio and Atmospheric Administration

NATIONAL MARINE FISHERIES BERVICE
Southwest Fisheries Center
Honolulu Laboratory
2570 Dole Street
Honolulu, HI 96822-2396

May 12, 1986 F/SWC2:GHB

Dr. Karen Bjorndal
Department of Zoology
223 Bartram Hall
University of Florida
Gainsville, FL. 32611

Dear FKaren,

In view of the attached article from this morning's newspaper, I
feel that a point has now been reached where some form of action,
or alert, needs to be taken by the IUCN Marine Turtle Group on
the question of intentially released balloons drifting to sea and
becoming surface pollutants to sea turtles. Many of the modern
balloons are made of mylar plastic that persists indefinitely.
Anne Meylan recently sent me one of these balloons in which the
silvery coating had dissolved after being in sea water. With the
hard-hold ribbon still attached giving the appearance of &
"tenacle," the ballcon looked even more similar to a jellyfish
than the plastic bags ("plastic jellyfish™) found in turtle guts
by Sam Sadove and many others. There is no gquestion in my mind
that sea turtles, especially in pelagic habitat, would ingest
deflated or bursted balloons in the same manner that they eat all
sorts of other man-made debris.

I'm not sure what can be done akoit this problem, but perhaps the
least we can do as a Group 1uint out our concern to others.

Balazs

car AL CRTE
L. Ogren
A. Mevlan



Dr. 1. Njoman S. Nuitja
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The Foundstion of National Herpetology e
Jalan Widurl 2, Bogor

INDONESLA

Bogar, May 20, 1988

Dr, Karen Bjorndal : &-.
Dept. of Zoselegy . :
University of Florida
Gainesville, FL 32611 !
USA. £

Opar Karen,

We has 5&6; actinﬁ on 5ea Turtles Conserva
One of that, the study of the population of D
spacies is nesting on the beach of 3 km long af
Esst Java. 1 ron't have turtle Eag in connecti
lation study [migrgtiuHF_liEn'nynll |tﬁ§ ;.
that would you please to agree about 1000 ags by ¥
received from Japan.

Thenk you very much, I r=main.



