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FROJECT STATEMENT

1. Project Number: KAHO-N-018
2. Proiect Title: Assess and Monitor Threatened and Endangered Marine Turtles and

Their Habitats
3. Servicewide Issue: NO2 - Impacts on Threatened, Endangered, and Other Sensitive
Animals

4. Problem Statement: Green turtles (Chelonia mydas) and hawksbills (Eretmoche!ys
imbricata) are respectively threatened and endangered, under the U. S, Endangered
Species Act. A significant aggregation of immature green turtles is known to occur
in nearshore waters of the park (Parrish, 1990). However, little information exists
on their ecology at this site, especially food sources, individual growth rates, health
status, daily;movements, and other factors relevant to effect protection and
management as required under the Act. The hawksbill also occurs in small numbers
in nearshore waters. Additional surveys are needed to determine how this species
utilizes marine habitat of the park. The recently completed Hawaiian Sea Turtle
Recovery Plan provides the outline for cooperation between federal and state
agencies to undertake research and management actions MECessary 1o recover
Hawaiian sea turtles. The National Park Service has been identified as one of the
principal agencies in this plan.

3. Descriotion of the Recommended Project A series of in-water and shoreline
sighting surveys would be undertaken to census and observe seq turtles in the area.
Capture, tagging, morphometrics, and stomach sampling for food contents would also
be undertaken as done at other high density green turtle habitats described in Balazs,
Forsyth and Kam (1987). This project could be in part modeled after work in
progress at Kiholo Bay (North Kona). At this site, NOAA Sea Turtle Biologists
supervise volunteer students from the Hawai'i Preparatory Academy and students of
native Hawaiian ancestry from UH Hilo and UH Manoa Hawaiian Leadership
Program (UHH) Project Kua‘ana (UH-M).

This project will enable Kaloko-HonokBhau to manage the threatensd and
endangered species of turtles within the park’s authorized boundaries. It is
particularly important at this stage of the park's development when so many
different plans are being drawn up.

ject At minimum, four 4-day study visits the first vear (every three
months). Thereafter, two 3-day monitoring visits per year (continuing).

6. Compliance: Cooperative Agreement with NOAA under Section 7 of the Endangered
Species Act.

7. Eunding Reguirements;

Staffing: (Minimum) 2 Mational Marine Fitheries Service Biologists (possibly
no cost to NPS, cooperative basis)

3+ volunteers or paid technicians (G5-4)
Travel, Supplies:
First year $3,000
Yearly thereafter 1,500



FPROJECT STATEMENT

Eroject Number: KAHO-N-019
. Project Title: Manage Endangered Turtles

. wervicewide Jssye: NO2 - Impacts on Threatened Endangered and Other Sensitive
Animals

- Problem Statement: A significant population of juvenile federally listed threatened
Hawaiian green turtles is resident within the authorized marine boundary of the
park. The endangered hawksbill turtle has also been observed occasionally. Either
species may nest along the beaches since tracks have been observed in the sand.
Park management is obliged to preserve the habitat of these organisms. Nest sites
could be robbed or disturbed by resident fishermen or the small community that uses
the beach for recreational purposes. High-powered fishing vessels and scuba divers
are an increasing concern. The construction of the proposed marina less than one
hundred yards north of the park boundary and subsequent boat activity could have
a serious impact on the turtles and their habitat.

Description of the R ted Pro;

a. Establish a cooperative agreement with NOAA Fisheries to provide a monitoring
program for nesting, foraging, and other activities within the park that we can
cooperatively implement.

b. Record all oral history on turtles within the park boundaries.

c. Discuss boat traffic control so that "turtle city” is not disturbed by high speed
boats and boat maintenance activities (paint scraping, bilge and gray manure
discharge, gas pumping, etc.) that could impact the turtles or their habitat with
Honokohau harbor master to minimize or eliminate these activities,

d. Educate commercial operators of potential of diving activities and boat
anchorage on the turtles in order to prevent any harassment.

“e. Restrict use of beach as recreation area during nesting season.
The project is very important for park planning purpeoses, viz. the use of the
beaches, the long-term occupation of the fishing village, and the park's response to
the proposed development along the northern boundary of the Kaloko section of the
park.

Compliance: Cooperative Agreement with NOA A under Section 7 of the Endangered
Species Act.

i Feaiis :
Resource Manager/Ranger (0.25 FTE), $7,250 each year
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PROJECT STATEMENT

L. Proiect Number: K AHO-N-006

[

e

- Erpject Title: Conduct Shoreline Monitoring Program

- efrvicewide Issye: N20 - Lack of Basic Data

Documentation of shoreline features and shoreline activities j=

required to determine management options. Scope, seasonal variations and intensity
of activities is poorly known.

Rt e <o d o

8. Inventory shoreline and large tidepool resources which are major scenic interest
(e.g., slate pencil urchin).

b. Repeatedly monitor shoreline use by birds, turtles, and other wildlife,

¢. Monitor park user activities along shoreline by interview and observation of park
visitors.
(1) collecting "ornamental” invertebrates (corals, cowries, etc.)
(2) Collecting invertebrates and algae for food (limu picking, ‘epihi picking,

a'ama (black crabs) and wana collecting)

(3) shore pole fishing, spear fishing (entry/exit), and throw net fishing
(4) recreational swimming and sunbathing
(3) overnight special use permits
(6) casual use -- picnic, ete,

d. Develop a handbook for consistent monitoring of shoreline resources and train
park staff in the implementation of program.

D I |‘ E E L] I

Establishing monitoring program - ] year
Monitoring - continuous

Compliance: Consultation with U. §. Fish and Wildlife Service under Section 7 of
the Endangered Species Act and the Migratory Bird Act.

Fundine Regui

IliLlIﬂLEIm‘_lI:ﬂL‘l

Management $3.000

Fieldwork _3.000 2,000 -3.000 1000
Total $6,000 $3,000 $3,000 $3,000
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HATIONAL MARIMNE FISHERIES SERVICE
Southwast Fisheries Sclance Conter Honolulu Laboratory
2570 Dl 3L = Honobulu, Hawail 96832-2306

(BORJO&3-5T33 « Fax: (808)083-2902

'/"\ U.S. DEPARTMENT OF COMMERCE )
: Mational Oceanle and Atmospheric Administration
W/

August 9, 1999
Mr. Francis Kuailani
Superintendent
Koloko-Honokohau National Historical Park
73-4786 Kanalani Street #14

Kailua-Kona, HI 96740
Dear Francis:

I greatly appreciated being able to meet with you on July 28, 1999 to discuss possible research
and visitor information projects relating to green turtles basking ashore and foraging at Koloko-
Honokohau Historical National Park. Clearly there is the need for additional emphasis to be
given to this area by my program and, hopefully, the collaborative efforts of the Hawaii
Preparatory Academy directed by Mr. Marc Rice. As mentioned, in the past we have captured,
tagged and health-screened turtles during scuba diving surveys off Koloko-Honokohau. My
observations with you on July 28", and again later that same day, vividly illustrated what you,
your staff and others have been communicating to me - that is, the turtles are numerous, occur
close to shore to forage on limu, and are very tolerant of people visiting the National Park for
recreation and sightseeing. This is an impressive phenomenon highlighting the population
renewal underway for Hawaiian honu, and the outstanding opportunities for visitors to view sea
turtles at this site.

As promised, I am sending you the text in both English and Japanese of the educational sign
produced by Marc Rice and his students. This attractive, informative and durable sign has been
posted at Kiholo Bay, Punaluu in Kau and several beach right-of-ways at Puako. All of these
sites have turtles basking out of the water and foraging close to shore, such as oceurs at Koloko-
Honokohau. Please contact Marc at 881-4004 to obtain one of these signs for trial use. [ believe
their construction cost is under $£100 each.

I propose that we meet in person in the near future to plan our cooperative work. Please suggest
some dates that are possible for you and your staff.

George H. Balazs
Zoologist and Leader
Marine Turtle Research Program

cc Mare Rice - HPA
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Georyc Ii. Balags
ML 4
Hunolulu laboratory

2370 Dole Street

Honolulu, Hr 96H22.2139&

FAX=={80H) 943-1290

Dear tcorge,

vo you have a 1 page documcnt thati you could PAX to mo,
which cxplain the overall & specific ebioctives of Fhe dOHD
PROJECT? T thought I had an information sheet 1ike rhat,
but [ can't seem to Find it.

Also, any other information about the Greocn Sea Turt los
that 15 avaliblc would bc greatly appreciated. You can
send that to:;  "The Turtle Lady"--Cindy Foster, 715-=329

Mloha Kona Drive, Kailus-Rona, HI 96740,

tin 4 personal note, T'm sorcy that | missed seeing you whon
fast you camoe to Kahalu'u Beach Park, [ look forward to
goeing you the neat time your here.,

Have a terrific day.

Hith warm regards,
o

“THF. TURTLE LADY"™
vinay Fostor

FAK #3 (808F 3I26-5652
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"Ai'makapa is used as a nesting area by the 'alae ke'oke's and ae'o. The koloa
occasionally use 'Ai'makapa for wintering.

The black-crowned night-heron, a native resident frequents "Ai'makapa. Several
species of migratory waterfowl often winter at the pond; including, northern pintail,
northern shoveler, American wigeon, and blue-winged teal. The latter species
produced young at 'Ai'makapa in 1982 and 1983 for the first breeding records of
migrant waterfowl in the Hawaiian Islands. Pied-billed grebes are seen regularly
and a few now nest at the pond.

A wide variety of accidental or rare stragglers have been recorded at the ponds and
park coastline. This list includes: snowy egret, white-fronted goose, brant, green-
winged teal, mallard, cinnamon teal, Eurasian wigeon, canvasback, ring-necked duck,
hooded merganser, semipalmated plover, lesser vellowlegs, bar-tailed godwit, several
species of sandpipers, dunlin, long=-billed dowitcher, red-necked phalarope, franklin's
gull, ring-billed gull, caspian tern, and black tern.

Other birds frequently seen in the park are wandering tattler, golden plover, chukar
partridge, grey francolin, cardinal, ricebird, mynah, and the puee (Hawaiian short-
eared owl).

The Island of Hawai'i has very few wetlands suitable for native birds. Thus, key
areas such as "Ai'makapa and Kaloko (when cleared of mangrove) become especially
important areas for protecting rare and endangered bird species. The onlv other
comparable area on the Island is "Opaeula, a small brackish water pond a few miles
north of Kaloko. 'Ai'makapa and Opaeula are the only areas on the Island of

Hawraii listed as "essential" waterbird habitats in the Hawaiian Waterbird Recovery
Plan.

The most noticeable mammal 15 the mongoose, an unwise introduction to the islands
which played a part in upsetting the fragile terrestrial ecosystem of Hawai'i, In
addition-to the mongoose, rats and feral cats prey on the eggs and young of ground
nesting birds.



Feral goats and pigs which cause major problems throughout the island's
ecosystems are uncommon in the park and there is little evidence of damage by
these aliens.

Marine Resources

Marine life, both of fshore and within the fishponds, is particularly abundant because
of the presence of a shallow inshore area -- an unusuval situation in west Hawai'i,

Moreover, this resource was, and still is, used as an important food source.

Low tide exposes part of the coral reef and the inter-tidal zone, both of which
contain numerous life forms. Limu (seaweed) was present in large amounts but is
less abundant now, due to frequent food-gathering use by local citizens, 'Opihi (a
species of limpet) clings to rocks on the inter-tidal zone and the splash zone. This
deliﬁcy is becoming scarce throughout Hawai'i, as demands increase for its use.
Pipipi (periwinkle) has a delicate flaveor when boiled and is found in the reef areas,
Wana, hawa'e, fna, and ha'uke'uke (sea urchins) were caught at various depths
(usually in shallow water and tidepools) and served as an important food supplement
to Hawaiians, although they are little wsed today. A'ama and papa’i (crab) are
usually eaten raw and often caught by torchlight.

The brackish water pools are also food suurces?‘h’a‘hiwae (similar to periwinkle) was
used extensively by ancient Hawaiians for food. 'Opae (shrimp) are also common
and are eaten raw or dried. They are also used today as bait. Stll observed
within Kaloko are schools of "ama'ama (mullet). Also reported to be in the pond
are awa (milk fish), manini (Acanthurus sandvicensis), aholehole (Kuhlia
sandvicensis), pao'e (goby fish), and 'opae (shrimp). Large awa have been observed
occasionally breaking the surface at"Ai'makapa and Kaloko. Palolo (fireworms) live
in the coral, dead clams, and silt in the bottom of both fishponds and constitute a
harard to anyone venturing into these waters.

An offshore snorkeling survey at Kaloko showed a number of species of fish.
Spotted in the surge zone were paku'iku'i (Acanthurus achilleo), manini kele
(Ctenochaetus stigosus), vellow tang, maike (young palani) and ma'ena'e (surgeon
fish). Farther out, as the shelf drops to a depth of 30 to 40 feet, several large
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whu (Scarus perspicillatus) and schools of kala (Teuthidae), palani (Acanthurus
dussumieri), weke (Millidae), and kumy (Upeneus porphreus) were spotted,

Most of the coral growth is located at Honokohau Bay and *Ala*ula Bay, although
there is some live coral offshore at Kaloko. The reefs and shallows furnished the
nutritional values of sea vegetables, protein, and minerals, which historically
supplemented inland agricultural produce (carbohydrates) and established a balanced
diet for ancient Hawaiians. This natural food source iz an integral part of tha
land-sea philosophy of resource use that permeated all aspects of traditional
Hawaiian lifestyle.

Cultural Resources

Hawaiian civilization has been described as autocratic, feudal, religious, traditional
and agrarian; and to some extent all of these labels are correct. MNone of them,
howewver, is entirely true. To define Hawaiian society solely by these terms would
be torturing it into compliance with foreign concepts. Isolated on the mid-Pacific
islands, Hawailans evolved a culture with its own essence.

Archeological evidence of that culture is abundant in the park. The most
impressive of the sites are the Kaloko, *Ai'makapa fishponds and "Aiopio fish trap
and the several heigu located between Wawahi wa*a Point in Kohanaiki and the
‘Ala'ula Bay area in Kealakehe. The two most prominent of these heiauw were
probably Makaopio hefaw in "Ala’ula Bay and the Pu'v'oina hefau south of the
"Ai'opio fish pond.

‘Ai'makapa, the largest of the ponds, s approximately 15 acres in size. ‘Aimakapa
i5 a [oke pu'uone type pond, that is, a large natural pond formed behind a Barcier
beach. The pond is still intact, although some parts have become overgrown, The
pond is still inhabited by awa fish (milk fish, chanos) and native and migratory
birds. The variety of sites around the pond include a holua (slide), heiau, bathing
pool and a very large platform.

14



The holua is one of six which have survived in Kona. It is the only holua besides
the one at Keauhou which would allow two contestants to compete at the same
time. The takeoff and runway as far as the brow of the flow are well presarved.

Another interesting site is a large stone located on a high point behind 'ﬁi'makapﬁ.
This stone is called Kanaka Leo Nui, which means "man with a loud voice®, Local
tradition says that in ancient times, a chief by that name stood on the stone and
directed fishing fleets off the coast.

The number and type of sites located around "Ai'makapa indicate that this area was
used by the ali’j for recreational and ceremonial purposes.

The "Ai'opio pond is 1.7 acres in size and is of the loko kuapa type, a pond whose
backbone consists of a stone or coral wall. *Ai'opio i also referred to as a
fishtrap because it has no makaha (sluice gate) and there are four rectangular

walled enclosures which were probably used as holding pens for netted fish.

At the south side of the "Ai'opio fishtrap is the Pu'u'oina, probably the finest
example of a platform type of keiou in Kona, The heigu measures 50 feet by 145
feet and varies from three feet to eight feet in height. lis original divisions are
almost intact. The simple beauty and durability of the keiau are indications of the

resourcefulness of the ancient Hawaiinns who constrocted it.

To the west of the Pu'u’oina Heiau at Alula cove is a fisherman's heiau known as
Makaopio. The striking feature of this heigu are two great upright stone slabs
which measure about 1 foot by 4 feet by 7 feet high, The stones may have served
as ku'ula (fish gods), but local Hawaiians also believe they were used to measure
the heights of warriors who passed through the area.

MNorth of *Ai'makapa pond is the Kaloko fishpond, also of the loke kuapa type.
Kaloko iz a natural embayment separated from the sea by 3 man-made sea wall. It
18 approximately 11 acres in size, with secondary walls within the pond forming
three separated areas where fingerlings were raised or where different species of
fish were kept.

15



Kaloko is an excellent example of the engineering skills of the ancient Hawaiians.
It has the largest and thickest man-made sea wall, and is the most impressive
example of a loke kuapa type pond on the island of Hawaii,

The park is marked with numerous grave sites. The grave sites are often
overlooked in terms of their overall significance. Their importance to Hawaiians in
the area, and throughout the State for that matter cannot be discounted. The
grave sites were espacially sacred ground, for in Hawaiian religious beliefs deceasad
ancestors returned in the form of an Aumakua (family god) to guide and protect
family members still fiving.

In addilliuu. Kaloko is said to be the burial place of several members of the
Kamehameha family~ The possibility of Kamehameha the Great being buried at
Kaloko has tremendous significance for people of Hawaiian ancestry. Because of
this, many local [.';enplu fear that through careless or thoughtless development the
possible burial site of Hawaii's founding father might be destroyed.

The park contains numerous other sites of significance. These sites include the
mauka-nakai trails, kahua hale (house platforms), ko'a (Fishing shrine), ahu (stone
mounds) a concentration of more than 50 stone enclosures (believed to be
agricultural planters), lava tube shelters, canoe landings and shelters, salt pans,
petroglyphs, and papamu (konane board).

To date 205 archeological sites have been recorded and another 200 or so have been
noted in the park. There may be more, both on land and submerged. All of these
sites substantiate prehistoric and historic eccupation by many people who utilized
the sea and adjacent lands. It was an area used not only by maka'ainanag {common
people), but alse by ali'i (chiefs) until close to the twentieth century.

Taken individually, the sites may not have great impact for some. But seen in its
total perspective, the area is archeologically valuable as a place for studving the
activities-of pre and early contact Hawaiians, and the changes which occurred in
subsistence patterns and land ownership upon the arrival of a different culture.

16



More importantly for Hawaiians, it represents a place where their ancestors lived,

died, and are buried and is therefore invaluable in terms of their heritage.

The fact that many Hawaiians settled in this area substantiates that there were
sufficient resources to sustain such populations. Calm seas and shallow landings
made it ideal for the Hawaiian canoes. Its shoreline and offshore fishing were very
productive, and the shallow bays were ideal for the construction of fish ponds.

The fish ponds of the area were of much importance to the ancient Hawaiians, and
reflect their ingenuity in adapting themselves to their environment. Historically,
the fish ponds’ of Kaloko and 'Ai'makapa were larger than they are today.
"Ai'makapa is believed to have encompassed approximately 30 acres.

A great deal of care was taken to maintain the ponds in good working conditions.
The ponds caretakers were responsible for keeping the ponds clean of overgrowth,
repairing the sea walls and makaha in the event of wave damage, and keeping the
ponds well stocked with fish. Such great care was taken because the ponds are
believed to have been the reserved property of Kamehameha the Great and other
high ranking afi'i of historical times,

Another physical resource with much historical significance is the Mamalahoa Trail,
also known as the King's Highway. The trail extends around the island of Hawaii
and was reportedly built for Kamehameha the Great, who often moved his court
from one district to another. It is said that Kamehameha, while traveling to a
district that was under invasion by an enemy chief, would pick up his saldiers who
lived in different settlements along the trail.

There is also a system of mauka-makai trails in Honokohau used by the residents to
travel and communicate with "shana (extended family) within the akupua'a. The
importance of these mauka-makai trails to the subsistence of the ancient Hawaiians
cannot be disregarded. These trails should be looked at as lifelines, for it was the
common praciice of Hawaiians living makai to take fish, salt, limu (seaweed) and
other items accessible to them up to their ‘ohana living maouka, In return, they
were given food products such as taro and other items unavailable to them makal.

17



This form of exchange was the basis of the Hawaiian economy, and the system of
trails provided the physical means to make it possible.

- Land and Water Use Trends
Adiacent Land Character and Use

Immediately south of the park is the State-owned and operated Honokohau small
boat harbor. The harbor is not natural, having been blasted out of the lava rock,
Fresently, there are about 180 berths for craft ranging up to 80 feet in length.
Facilities include ramps for launching and retrieving boats, auto parking and boat
storage, a boat repair yard, a fuel dock, and a small administrative building. Access
to the boat harbor is via & paved public road from the highway. The State has not
yet completed its development plans for the harbor. Additional blasting will take
place at the southern end to enlarge the harbor to accommodate about 80 more
berths for cralt up to 100 feet in Ianglh.. Mare parking has recently been added,
as well as buildings to house a restaurant and commercial area for boat sales,
rentals, and supplies. These services are provided by concessioner, As mentioned,
the boundary shared by the park and the boat harbor has been officially changed to
recognize existing uses by the State and to protect important archeological featores
and park viewsheds.

The eastern boundary of the park coincides with the Queen Kaahumanu Highway.
Both the Kaloko and Honokohau ahupua’a extend to the east of the park boundary.
The Lanihau Corporation is also the owner of this mauka portion of the Honokohau
ahupua'a and is leasing it to a company that operates as a quarry and concrete
batching plant. Immediately to the south in the Honokohau ahupua'a is another
quarry and a construction yard. Since these operations exist within the boundaries
of a State conservation district, they operate under a special use permit. On the
mauka portion of the Kaloko ahupua'a, owned by TSK Associates, a large light
industrial and warchouse subdivision is being developed. Upslepe from the park and
the industrial area are residential developments. Effluent from these developments
seems to be reaching the park through underground lava tubes and having an
adverse effect on the water quality and biota of the anchialine and fish ponds,
Immediately north of and adjacent to the park, a large resort complex is in the
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final stages of planning. This development would include two hotels, 800
condominium units, an 18-hole golf course and clubhouse, a 150-slip marina, 200
single-family and 150 multi-family residences. Access to the marina would require
blasting through the ¢oral reel and shoreline and destruction of a heigu all of
which are within the park boundary.

Kailua, a major resort complex, tourist destination area, and retail shopping center
on the island of Hawaii, is located about three miles to the south. During the past
decade, this area has grown at a rapid rate, going from a population of about 5,000
in 1970 to nearly 15,000 at the present time and tourism is still increasing in the
area,

The Keahole Airport is located about two miles north of the park. The area in
between is barren lava, except for an ocean thermal energy plant at Keahole Point.
The airport is a modern facility utilized for both interisland and mainland service,
Just south of the park on the mawka side of the highway, the Kealakehe Sports
Complex is being proposed to service the Kailua area. The county has located its
rubbish dump south of the proposed complex. As previously mentioned, this facility
is a source of air pollution which adversely affects the park.

It is obvious that in a very short time, Kaloko-Honokohau NHP will be virtually
surrgunded by developments and constitute the only open space/natural area for
miles along this shoreline of the Big Island.

Within Park Inf1

Within the authorized boundary, two tracts of private land comprising about 255
acres have yet to be acquired despite cofitinuing efforts by the National Park
Service. In addition, about 15 acres of land and 510 acres of offshore waters
(submerged land) are owned by the State. Although both private and state lands
have remained undeveloped for many years, there is no doubt that intensive
development will eventually occur on these parcels unless they are acquired by the
federal government. By law, the State lands can only be acquired by donation
which is unacceptable to the State of Hawaii,
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Several residences occupied by family groups totalling about 15-20 people are
located on the recently acquired parcel adjacent to the 'Ai'opio fishtrap. While the
occupants neither own, leased, or rented the property, occupancy was with the full
knowledge and consent of the previous landowners. Most of these people have livad
}\ here for many years and their life style and subsistence fishing methods represent a
Iill scene which has all but disappeared in Hawaii. Further, the Honokohau Study
Advisory Commission Report recommended that these families be allowed to remain
for a period of time to be determined by negotiation.

Following meetings with the heads of each of these family groups, Special Use
Permits have been drafted, allowing them to continue to reside within the park for
a period of five years. These draft permits contain strict provisions against any
expansion of existing facilities and use and conditions relating to protection of
resources, sanitation, and safety. As of this writing (May 12, 1988}, completed
Special Use Permits have not been issued.

The private lands within the park contain one of the few and probably the largest
sandy beach on the Big Island. It receives unofficial and unstructured public use,
mostly by "sunbathers".

Climatic conditions at the park are largely determined by its location at the base of
the leeward slopes of Hualalai volcano. The leeward coastal position contributes to
the hot, dry climate. Wind patterns feature afterncon onshore breezes caused by
the Hualalai uwpdralt. These alternate with light trade winds at night. Since
precipitation occurs as a result of the convectional updraft, rainfall is highest

during the summer, a pattern unique to the Kona coast within the State.

The temperature is quite constant, with an average annual maximum of 3 degrees F
and minimum of 67 degree F recorded at the former Kona Airport, 2 miles southeast
of the area, In January the temperature averages 72 degrees F and in J uly 76
degreas F.

Rainfall it quite low, averaging 25 inches annually. Conditions at the park are even
drier than these data from the airport gauge would indicate. Precipitation is lowest

between October and May. Several summer months each average twice the monthly
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precipitation between October and May; the rainfall pattern is thus truly Kona.
Relative humidity is fairly high and stable, averaging 71-77% throughout the year.

Winter storms, high surf, hurricane and tsunami can and have impacted the exposed

coast. Historically, tsunami waves have reached abgut ten fag; in height along the
Kona coast,

While feral animals do not appear to pose a major threat at present, a number of

alien plant species pose a direct and immediate threat to park resources.

L]
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The park is not yet fully operational and visitor use will not be encouraged until
adequate resource protection and safety programs are in place. However, the
Kaloke portion is open to the public with a Park Ranger on duty from 7:30 am, to
d'.{E p.m., seven days of the week,

Mo records have been kept on past uses of the property by the public. In
accordance with the authorizing study, the park will be managed primarily for day-
use. Currently, guided tours are conducted by appointment. During January 1988,
the first month the area was open, there were 118 visitors including three group
tours. Other visitors were mostly local fishermen.

Buildings® /Structures/Sites 205 recorded archeological sites (probably many

maore)
Roads/Streets unpaved - 1 mile
Trails 3 miles .
Water/Electric Systems Mone on site - Water/Power lines run zlong

highway on east boundary.
Sewage ' Portable Toilets

Communication Radio
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¥Yehicles and Equipment

I = 2x4 Pick-up -leased [rom GSA
1l - 4x4 Pick-up w/Crew Cab - leased from GSA
1 - 13 ft. Boston Whaler Work Boat

=] - 4 H. P, Qutboard Motor

— 1 = Boat Trailer

*Office and garage space leased in industrial area east of park,

Old house trailer/temporary shelter near Kaloko fishpond.

Permanent facilities,

generally in accordance with the Study Commission Report, are dependent upon

acquizition of additional lands.

F. &iatus of Planning

Name of Plan/Study
Honokohau MNational
Historic Landmark
The Spirit of Kaloko-
Honokahau

Oral Tradition of
Honokohau-Kaloko

Ancient Hawaitan Shore-
Zone Fishponds

Environmental Statement -
Proposed KAHO NHP

Resource Protection
Caze Study - KAHO

Land Protection Plan
Position Management Plan
Plant Communities of KAHO

Watural/Cultural Fesource
Management Plan :

Aquatic Resources Study

Preparer
John Waihee

Study Commission

Aalaonano and
Mahale

Apple and
Kikuchi

WR-NPS

NP5 Team

Gary Barbano
Bryan Harry
Ioan Canfield

PAAR /Park Staff

CPSU
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1973

5-74

1975

1973

3-75

3-82

9-83
10-86
7-87

3-83

3-B8

ﬂgmmgn;&
Data Repart to
Study Advisory
Commizsion

Pre-Authorization
Study

Eeport to NPS
Includes KAHO
ponds

Draft

Contingency Plan
Uof H - CPSU

In Preparation

In Progress



G. Manazement Zoning (see maps on following page)

Current Ownership Agres
Federal (NPS) 380.8
State of Hawaii 525.0%
Private _ 2580 +

TOTAL 1,160.8

*Mostly submerged lands

Historie Zone 621 Acres

The entire area is a National Historic Landmark and virtually all lands and waters
were occupied/used by prehistoric and/or later peoples. Therefare, the entire park
is in the historic zone with the minor exceptions and qualification noted below.,

Watural Zone 535 Acres

In the unlikely event that management of the fishponds and the ocean for historic
values conflicts with management for natural values, especially as related to rare
and endangered species, management for natural resources will tae precedence.

Development Zone 5 Acres

Small areas will be developed for orientation, cultural education/demonstration,

vigitor services, etc. Precise locations are unknown at this time,

¥. Major Issues

1. Within the authorized boundary, two tracts ‘of private land comprising about 255
acres have yet to be acquired. In addition, about 525 acres of land and offshore
waters (submerged land) are owned by the State. There is no doubt that intensive
development will occur on all lands unless they are acquired by the federal
government, By law, the State lands can only be acquired by donation which iz
unacceptable to the State of Hawaii.
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( i poylepis), 2 _plankton _;ﬁndar .sean in a large

. : ;
Tiyﬁatnr school. A sand tilefish(makaa--Malacapthus hoedtii)
as the Hnﬁl.y obligate sand dwelling species observed.

Sea Turtle Observations

Green sea turtles (Chelonia mydas) were common throughout
the park waters. Observations were made both in the water and
from the surface (Table 3). Visual estimates of carapace length
were made along with information about the appearance of the
animals. There were nc cobservations of tagged or unhealthy
individuals. ﬂf'thn:égrturtlas observed, 16 had carapace lengths

of approximatly 50 cm, and twelve had carapace lengths of

approximately 60 cm These two size classes accounted for 58% of
the observations. Ten smaller individuals were observed, while-
oenly four observations of larger animals were made. The size
distribution of sea turtles is heavily skewed towards size
classes less that_EE_Eg (79% of the observations).

Although turtles were regularly seen over a Hidn_;r#a;:iﬁij__
majority of observations were made in a relativly small _lciaiify

—

offshore from Honcokochau beach -- the "turtle grounds®™ (Fig. 5).

This area includes sité locations {L_H. 4, 5, 7, 8 and 9: {The
six observations of location 7 were made while traveling by boat
from site 7a to 7b.) Only the surveys at sites 8 and 9 were made
specifically to ocbserve turtles. Other observations were made in
conjuction with other field work, hence cbservation effort wvaried
and the surveys are not directly comparable. Site locations 4 and
5 are in the Shallow Cliff habitat; locations 2, 3, 8, and 9 are

in the deeper offshore edge of the Boulder and Deep Pavement

il R L e ——
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Table 3. Size distribution of turtles obvserved in KAHO park

Location

Date
16 Oct

31 Oct

11 Nov

12 Nov
25 Hov

3 Dec

Carapacea length (cm)

0 60 70 80 20 No est. Total

30 40 5
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habitat.

Turtles were usually found on the bottom in depresions or in
e

small crevices and holes in areas of higher relief. Most appeared

e o _ relaee b

to be sleeping or resting and were flushed as divers approached.
The Shallow Pavement zone inside Honokochau Bay had a high biomass
of algae, and it is presumed that turtles move into the shallow

areas to feed. This short migration is prebably nocturnal. ,fﬁﬁkE
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Erotection of Sea Turtles

Sea turtles are an important ﬁnd sensitive element of the
park marine biota. Because of their important role in
traditional Hawaiian culture, their continued presence in park
waters represent a significant cultural resource of the park.
Because of thelr official status ac threatened species on State
and Federal lists, protection is legally required in any Federal
activity potentially affecting them.

The "no management" option would simply comply with minimum
requirements of the law by taking no action that would further

jeopardize turtiles. This may be a wviable eoption. If park

development does not result in a significant increase in human

activity in the water, particularly in the resting area (turtle

grounds) described above, the local turtle population will

probably ba little affected.
Another option would encourage and facilitate maximum and

uncontrolled access to the turtles by park visitors for viewing,

photography, etc. While such an approach might be popular with—————

some- users, it carries a real potential for harassment or injury
that may negatively affect turtle populations. At present, the
turtles can be easily approached (and harassed) by small open

boats (including rental boats) from Honokchau puh;ic harbor, less

than 5 minutes away.

The recommended option combines active protection of
turtles and habitat, interpretation and education for park users,
and data gathering to moniter the status of the population. The

o -
NPS should pursue with appropriate state authorities the legality

and feasibility of routing routine coastwise boat traffic
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slightly farther offshore so as to minimize traffic over the
heavily used resting habitat. The rerouting involved would create
negligible inconvenience for boat traffic, but would greatly
reduce the potential for deaths or injuries from boat strikes.
Restriction of more localized boat traffic would reduce ths
hazard of strikes somewhat further, but it would be hard to
specify and enforce, short of a total ban on power boats in park
waters. The level of risk does not seem to justify such a ban.
It is not known whether the present considerable SCUBA diving
activity within park waters results in much interaction with

turtles. Discussions with the major dive operators would be

desirable; depending on the findings, it may be appropriate to

restrict or regulate diving operations in the major turtle

resting areas.

Park informational material could acquaint visiters with the

ecology, traditional uses and cultural importance of turtles; ==

thelir current biclogical and legal status and ecological

vulnerability, and appropriate behavior for their protecticn e

(e.g., aveiding harassment, using care in boat operation,
reporting stranded turtles, turtles with tumors, eatc.) Should
the NPS or a concessicnaire ever become involved in cenducting
boat tours of park waters, an occasional sighting of €urtles at

the surface may enhance the experience for some visitors, but

care in boat operation will be required.
NPS persnnne'l can gather data on turtles that may be of
value in protecting the local population and may contribute to

the knowledge of turtle bioclogy and management of the larger
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population. Such data as records of all sightings, with datﬁ;
time, location, length of time nipnn-d, and any visible marks
such as tags, scars or tumors can be taken incidentally to other
duties;, from shore or boat. When used with a record of the
length of time available for observation useful information on
frequency of incidence may be derived; e.g., incidence of total
sightings or sightings of tumors may be useful as indices of
local population size and health respectively. HPS personnel
should consult with Mr. George Balazs of the National Marine
Fisheries Service for further (more expert) advice on management
and monitoring -of turtles. For both enforcement and monitoring

purposes (and for a variety of reasons unrelated to turtles) the

park should maintain a small boat capability and staff qualified

in boat operation.
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Cooperative National Parks Resources Studies Unit
University of Hawaii at Manoa
Botany Department
2180 Haile Way, HONOLULLD HI 9Se6BZ2
(BOB) 948-8B218
FTS 551=1247

MEMORANDUM March 28, 1989

TO: All Participants

FROM: Clifford sSmith
Director, CPSU/UH

RE: Kaloko-Honokahau NHP Scoping Sessien

We would appreciate your participation in a meeting to
evaluate the natural resource management and research issues at
Kaloke-Honokahau National Historical Park (KAHO) on Wednesday -
Friday, April 5 - 7, 198%. The objective of the scopihg session
is to identify natural resource management and research needs,
prepare resource management project statements and rank them in
priority. NPS guidelines for resource management project
statements are attached.

On Wednesday afterncon, the acting superintendent, Francis
Kuailani will lead a walk through the park. If you wish to
participate please meet at the park office 73-4786 Kanalani St.
(329-6881) in the Kaloko Industrial Park at 1:00 p.m. oOn
Thursday, we will meet at 8:00 a.m. at the old Kona airport to
discuss issues and problems related to anchialine ponds, fish
ponds and marine resources. On Friday, we will return to the
Liliuckalani Center at 8:00 a.m. and discuss the terrestrial
issues, e.g. alien plant problems, mongoose management,
endangered bird issues, etc. Some of you may want participate
both days others just for one day.

A number of management issues have been identified at KAHO
(see attached Statement for Management):

Endangered Birds
Endangered Turtles
General Marine Resources
Anchialine Resources
Fish Pond Resources
Alien Plant Problems
Alien Animal Problems
Water Pollution Problems
Air Pollution Problens
External Threats



Some overlap to a certain Extanﬁ. However, these
management issues can be a useful focus for our deliberations.

For further information call Cliff Smith, 948-8218 or
Francis Kuallani, 329%-6881.

Participants:

Director, PAAR

Archaeologist, PAAR

Folopinski, WRO

Jackson (or substitute), Water Resources Division
USFWS endangered species coordinator
USFWS agquatic specialist

Parrish, USFWS Cooperative Unit

Chai, Anchialine resources

Steone, HAVO, predators

Tuniscn, HAVO, weeds

Kuailani, Acting Superintendent, KAHO
Smith, CPSU/UH, facilitator

Canfleld, TNCH, flora

Gon, TNCH, Anchialine resourcaes
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U.5. DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Fisheries Center Honolulu Laboratary

2570 Dole Bt. = Honolulu, Hawaii 96822-2396

January 30, 1995 F/SWC2:ghb

Mr. Leon Thevenin

104 Puako Beach Drive
H.C.R. #¥1

Kamuela, Hawaii 96743

Dear Mr. Thevenin:

I am writing to you once again to respond to your inguiry and
concern for tha health of sea turtles residing in the coastal
waters of Puako, South Kohala, Island of Hawaii.

On January 18, 1995, working with personnel from the Hawaii
Preparatory Academy, I conducted one of our agency's guarterly
surveys and assessments of sea turtles inhabiting the Puako
region. Our defined long-term study area, to scuba dive and
hand-capture turtles, includes the nearshore waters immediately
fronting your residence. Our work on January 18 resulted in the
capture and shipboard examination of 30 green turtles (honu),
Chelonia mydas. Eleven of these animals had been tagged during
our previous visits over the past 4 years at this same location.

The remaining 19 turtles were captured and tagged for the first
time on January 18.

All 30 turtles inspected on January 18 were in good condition
with no evidence of fibropapillomatosis (tumor disease) or other
health problems. Puakoc is one of several sites throughout all of
Hawali where tumored turtles have never been encountered. The 11
previously tagged and recaptured turtles displayed acceptable
growth rates consistent with what has been seen in the past at
this site and at others where we work.

A single turtle that we captured was found to have a moderate
amount of the alga, Sphacelaria tribulojdes, growing on its shell
and skin. However, occasional encounters with such turtles is
not unusual and constitutes no cause for alarm. The alga
Sphacelaria (along with several other genera) commonly cccurs.in
patches on many Hawaiian sea turtles. A method sometimes used by
turtles in Hawaii to remove algal growth is to periodically wisit
underwater "cleaning stations" where fish graze on their body.

In recent years, the occcurrence of such stations has visibly
increased, We are aware of one such site at Puako that is
regularly frequented by resident turtles. I have enclosed ona of
our recent publications from the scientific journal, Copeia, that
describes some aspects of sea turtle cleaning stations in Hawaii.

(



If I can be of any additional assistanca, pleasa do not hesitate
to contact me again. .

Sincerely,

George H. Balazs
Zoologist and Leader,
Marine Turtle Research Program

cc Mr. M. Rice, HPA
Dr. E. Reesa, HIMB

Copeia reprint enclosure
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Bigger than all the other islands
in the chain combined, *The Big
Island" of Hawali offers visitors an
impressive variety of landscapes
and climates, With over 214 miles
of scenic coastline and massive
mountains rising more than ' :
13,000 fr. above sea level, our il
conditions range from snow ;
tox lush, tropical coastal areas.

Just 30 minutes from
Honolulu our relaxed,
friendly lifestyle is legendary.
Yet the active vacationer

will fingl a full array of sports
and pleasures on land, in

the air and ar seq.

v ooy

fee your travel apent, of call Kedubou Beach Hotel toll-free:

L]'HD TRL7E0 Al Dirive
Kaslua-Eoma, Hawaii 96740
'E A C O Hawvaii: (308 322-441 Fax: (908 522655
Tl:ﬂ-Erw. (RIN 366029 Inter-tsland ; (R 446-B500
H O T E L onoOaha: (808 9557600 Fax (508) 944-2974
SRR crevec et st By AZABU LA A G

Primigrd = by Dpmny



This 15 Kona's radinonal recreation iarea, where you
experience the true spirit of Aloha, Stroll across o our
Eabulu'y Bay for Fascinating xngrkﬁm ]-_n|m bc-aurll"ull}r
landscaped tennis cours in our ropical gardens. Meander Rl orr Kool Ckal T
along oceanside trails among the archeological sites - :
surrcunding the haotel. Take o free shuttle

to the Eeauhou Shopping Village (3 mins.] { '*'*'#alﬂﬂﬂ' g
or Kond Country Club for 27 holes
of championship golf, Consult our ' I.'

activities desk for anything from hiking
i safling 1o alr rours,
Sepearliet par oippr ey Bar

Comfort and a touch of luxury in our recentdy renovared,
spacious guestrooms.  Each overlooks our peaceful coast and
tropical gardens, Room service is available.

Dinl.ﬂg'in Ol newy signature restausant, the Kuaking Terrace,
is casual in a tropical plantation atmosphere and popular
nightly buffets feature local seafood or oriental delicacies,
plus prime rib. Sundays we offer a champagne brunch and
olir & la carte menu is available daily.

PR [ : Makai Bar, a local favorite, presents Hawaiian entertainment
nightly, Pool side guests enjoy a refreshing snack service.




Cirprreer ot Vedogn "

Keauhou Beach Hotel is an {deal base for exploring the rest
of the Big Islancl. Drive morth for the best white sand beach
ot Hapuna then up to Waimea, where Parker Eanch weloomes
vigitors to the largest privately owmed ranch in the USA. Oy,
drive south for a black sand beach and witness our active
Eilanea Volcano, dnd then up fo the
rain forests and warerfalls of our
Hamakua coast, where agriculture
and flaricultuse thrive.

Heanadue

Atern e Sain = o T M TR

Ambience here is inherited from our Koyal
past, when King David Kalakawa retreated
fromm the summer coun ar Kailea o our
pgrounds. You will algs discover historic
remains of ancient hedaw [femples] and
petroglvphs made by the earliest
Hawaiian settlers of this beautiful coass.

World rencvmed orchics and
anthurems will be consom
COMPArions on your visit.
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Continved from Page A-1
and. federal permits are
cloared.

tain land-use permits, then
they should bring all that infor-
miation to the state Legislature
B0 W can make an Informed

Rep. Dwight Takamine, who
supports the resolution, dis-
agrees, *1 don't think we oeed

ohliterate “Peaks,” one of three
surf spots in the ares, and
threaten the others, “Java
Lafts” and “Suicide.”
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Waikoloa finds a buyer

led by L.A. firm, Hilton

By Greg Wiles
Advertiser Business Writer
Monthe of uncertainty re-

%"hf the Hyalt Rege
aikoloa ended }ream

when a partnerszhip led by a
Los eles investment flrm
and Hilton Hotels Corp. said it
will buy the state's fourth-larg-
est hotel and apend millions
up ng It

cbal Resort Partners yes-
terday said they will assume
ownership the first week®of
November. They said they are

taking a long-term a fo
the izﬂ-rnnm property and
want to Fition It as one of
the beat ch resorts in the

world.

Hilton is consi a num-
ber of for resart,
including a $20 million '

ing. Dieter Huckestein, Hilton
Hotels senior vice president,
said all rooms will be renovat-

HYATT REGENCY WAIKOLOA

B Ropoms: 1,241 rooms and suites in threa towors,

W Facilities: Eight restaurants, 13 cocktail lounges, luau area. 87.000
uwm!'utnfmnﬂmgapml '

B Opened: Sept. 2, 1988 at Waialea Bay, Big Island.
B Cost: $360 milson.
B Workers: 2,000 at peak occupancy. Currently, about 800.

B Amenities: Eight tennis courts, health spa; three swimming pools,
manarall, metor launches, mwmﬂﬁnm dalphin lagoan,

T e e e —
maintaining and enhancing the oecupancy ,-and last vear

f;::am;;l';: 'nﬂrid the reputation
L tt already has gained,®
Huckestein m!ni:i.':t‘ir i

Hilton is also considering up-
grades of the landzeaping and
recreational facilitier along
with imstitution of Hawaiiana
programs that have béen suc-
cosaful at the Hilfon Hawaiian
Ellaae.- the state’s largest ho-

The hetel had been the sub

ject of much speculation given
ite reported $40 million annual
logged and periodic employeo
layoffs. The hotel had closed
one of its towers during a low

period
there had been rumors that the
éntire resort might close down.

Iﬂml&}ﬁﬂﬁéuﬂidhb&ﬁ
argest private emplayer on
BHig Island.

Big Island Council Chairman
- Kalani Schutte yesterday said
he was pleased another compa-
ny has stepped forward.
*T hope Hilton can make it
h n. I am glad semebody
aver,” sadd the eoimcilman
who haz represented the South
Kohala district for nearly 10
years.
See Waikoloa, Page C4




U.S. DEPARTMENT OF COMMERCE
Mational Oceanic and Atmospheriec Administration
NATIOMAL MARINE FISHERIES SERVICE

Bouthwest Ragion = Western Pacific Pragram Office
2570 Dole 8t. » Honolulu, Hawaii B6822-2236

HNovember 13, 1987 F/EWR1: ETH

MEMORANDUM FOR: F/SWC2 - Richard S. Shomura

FROM: F/SWR1l - John . Haughton

SUBJECT: Hawalian Green Sea Turtle "Head Start" Program

This is to reguest that George Balazs review the attached
proposal from Charles Daxboeck and provide any comments he may
have to Gene Nitta.

Attachment
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October 16, 1987

Mr. E. Charles Fullerton

Regional Director

SOUTHWEST REGION, NMFS

300 South Ferry Street

Terminal Island, California 90731

RE: WAT SEA g s E (]

Dear Mr. Fullerton:

Pursuant teo our recent brief conversation at the last WESPAC
meeting in Honolulu, enclosed is a draft project proposal
for the initiation of a Hawaiian Green Sea Turtle "Head
Start" program by the Mauna Lani Resort, Inc. Also enclosed
are informational publications about the Resort and its
parent corporation, The Tokyu Group.

Over the past year or so I have contacted most of the -
appropriate Federal, State and private agencies' personnel
to discuss the matter of turtle "headstarting" and its
ramifications. There is certainly guarded optimism and
enthusiasm for such a project initiated by the private
sector and the Mauna Lani Resort stands ready to commit
funds and manpower to see it happen. However, supplemental
financial assistance still is necessary. I believe a
cooperative Federal - Private sector turtle populaticn
restoration program would be a win-win proposition for all i
concerned, especially the threatened species in question,
the Hawaiian green sea turtle, Chelonia mydas,

As you indicated, such a "head start" program could be
better served if the proposal were routed through funding
provisions under the Endangered Species Act (16 U.S5.C. 1531
et seq. - 50 CFR), rather than seeking funding from the 5-K
pool. Your kind attention and assistance in this matter is
very much appreciated.

0O) Box 4959 = Knhala Coast = Island of Hawaii 967434059
lefephone: (B8] BR5-6677 = TELEX: 752349 = FAN: |808] 845-4375




Mr. E. Charles Fullerton
October 16, 1987
Paga Two

We look forward to a favorable response to our proposal.
Please do not hesitate to contact me if there are further

questions or if we can do anything more to make the proposal
completa and in a proper form for review.

Again, thank you for your interest in our project.

Sincerely yours,
MAUNA LANI RESORT, INC.

(P

Dr. Charles Daxboack
Aquatic Resources Manager

cD/lo

co: T. H. Yamamoto

P. 5. Would it be possible to obtain a draft of the
recently completed Turtle Recovery Plan from you? Thank

you.,



HAWAIIAN GREEN SEA TURTLE

(Chelonia mydas)
"HEADSTART" PROGRAM

at
EALAMHUIPUA'A FISHPOND
MAUNA IANT RESORT, IHNC.
Anticipated Starting Date: _ November 30, 1987 -

Federal Funds Requested:

1987 - 1988 Year 1 $ 39,450
1988 - 1989 Yaar 2 31,400
1989 - 1990  Year 3 2
Total 5100, 700
. INTRODUCTION

The green turtle, Chelonja mvdas, is the major marine
turtle species throughout the 2,450 km-long Hawaiian
archipelago (see Balazs, 1980). Since September,1978, the
Hawaiian green sea turtle has been listed in the threatened
category under the U. §. Endangered Species Act. Therefore,
the entire populatien from the main Hawaiian Islands, to the
Northwestern Hawailan Islands (NWHI), receives full
protection through Federal regulations jointly enforced by
the National Marine Fisheries Service (NMFS) and the Fish
and Wildlife Service (USFWS) .



"Headstart" Program
Page Two

Unfortunately, at the present time there are no proven
technigues for replenishing the diminished numbers of marine
turtles through either stocking or other artificial methods.
Where high egg or hatchling predation seems to play a
significant role in curbing population growth, the use of
some experimental intervention, such as protected
incubation, hatching and release under guarded conditions is
a valid alternative. Turtle hatchling "headstarting" is
ancther experimental technique, which has had considerable
success but very limited application in Hawaii (see Balazs,
1980) . This technique is being proposed for initiation by
the Mauna Lani Resort, Inc. "Headstarting” involves raising
hatchlings in captivity te a juvenile size (up to one year
old), where 1t is assumed that upon release into their
native habitat, the probability of natural predation is much
reduced and hence, chances of survival to sexual maturity
enhanced. The ultimate goal of "headstarting" obviously
would be to replenish the diminished wild stock to a level
that would eventually allow these Hawaiian green sea turtles
to be delisted as threatened. Analyses have demonstrated

the benefits of preserving endangered species (see
Mendelsohn, 1985).

RATIONALE

The North Kohala District of the Island of Hawaii, site
- of the Mauna Lani Resort property, is an important resident
area where adult Hawaiian green turtles feed and rest.
Therefore, a "headstarting" program at our location would be
in keeping with a "natural" situation. However, it is
realized that it would be overly optimistic te assume that
the Mauna Lani Resort project, by itself, could make a
sizeable impact on overall stock enhancement in a short
period of time. Any impacts must necessarily be measured in
terms of decades, given the biology and growth rates of
Chelonia mydas. Nonetheless, Mauna Lani Resort, Inc. is
prepared to commit to a serious long-term program for
research and development of turtle "headstarting" at
Kalahuipua'a.



"Headstart" Program
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SOURCES OF TURTLES

Hawaiian green turtles, Chelonia mydas, initially will
be made available through Sea Life Park, Waimanalo, Oahu.

Hatchlings are the progeny of a captive breeding stock of
"pre-Act" animals and therefore, formal Federal/State
permits for their handling under controlled conditions for
educational/rearing purposes are not regquired at this time.

After an appropriate pericd of project assessment and
evaluation, the Mauna Lani Resort, Inc. may seek a
Federal/State permit to cellect and transport wild Hawaiian
green sea turtles from natural habitats to its
"headstarting" facilities. Assuming we will meet all the
criteria so that we are designated a proper scientific and
educational facility under provisions set out by the as vet
unpublished NMFS "Turtle Recovery Plan" (1987), we would
work in cooperation with the Recovery Team. We would seek
to retrieve individual hatchlings which did not emerge
naturally (after 3 - 5 days) from their nests, by excavating
the sand and salvaging the turtles. It iz assumed that
these hatchlings may have been too weak to dig out by
themselves and therefore would be less likely to survive,

without the assistance afforded by placement into a
"headstarting" program.

PR CTIVI DATA C H

Turtle hatchlings will be reared in round, above-ground
tanks supplied with continuous flow through sea water
(salinity to be monitored to remain above 21ppt). They will
be fed daily on a special diet (menu supplied by Sea Life
Park) and their health assessed. Any animals with fin nips
will be treated immediately (alcohol and methylene blue).
Length - weight relationships of all tagged hatchlings will
be recorded on a regular basis.

Care and maintenance of captive Chelonia mydas at Mauna
Lani Resort facilities shall be in compliance with standards

set by WMFS, USFWS and other appropriate agencies, with
guidance and consultations from "headstarting" personnel at
Sea Life Park, Oahu.



"Headstart" Program
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It is proposed that a public educational display area
highlighting the turtle program be built near the holding
tanks. An existing sand beach in the natural existing :
fishpond will be rehabilitated, to a depth of approximately
one meter, so that larger animals may haul out to bask in
the sun, and may eventually use this area as a nesting site.
In addition, a moderate on-site laboratory facility for
water gquality analyses and other appropriate scientific
activities will be constructed in conjunction with the
initiation of the turtle "headstart" program.

We firmly believe that public education, both passive
display and active lectures/tours as planned by the Mauna
Lani Resort, Inc. around the "headstarting" program will
assist in generating further awareness of the biology and
conservation of the threatened Hawaiian green sea turtle,

Chelonia mydas.
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Fisharies Sopvica

Octocber 16, 1987

Mr. E. Charles Fullerton

Regional Director

SOUTHWEST REGION, NMFS

300 South Ferry Street

Terminal Island, california 90731

RE: HAWAITAN GREEN SEA TURTLE "HEAD START" PROGRAM

Dear Mr. Fullerton:

Pursuant to our recent brief conversation at the last WESPAC
meeting in Honolulu, enclosed is a draft project proposal
for the initiation of a Hawaiian Green Sea Turtle "Head
Start" program by the Mauna Lani Resort, Inc. Also enclosed
are informational publications about the Resort and its
parent corporation, The Tokyu Group.

Over the past year or so I have contacted most of the .
appropriate Federal, State and private agencies’ personnel
to discuss the matter of turtle "headstarting™ and its
-ramifications. There is certainly guarded optimism and
enthusiasm for such a project initiated by the private
sector and the Mauna Lani Resort stands ready to commit
funds and manpower to see it happen. However, supplemental
financial assistance still is necessary. I believe a
cooperative Federal - Private sector turtle population
restoration program would be a win-win proposition for all -
concerned, especially the threatened species in question,
the Hawailan green sea turtle, Cheleonia mydas, :

As you indicated, such a "head start" program could be
better served if the proposal were routed through funding
provisions under the Endangered Species Act (16 U.S8.¢C., 1531
et geqg. - 50 CFR), rather than seeking funding from the S5-K

pool. Your kind attention and assistance in this matter is
very much appreciated.




Mr. E. Charles Fullerton
October 16, 1987
Page Two

We look forward to a faverable response to our proposal.
Please do not hesitate to contact me if there are further
questions or if we can do anything more to make the proposal
complete and in a proper form for review.

Again, thank you for your interest in our project.
Sincerely yours,
MAUNA LANI RESORT, INC.

Dr. Charles Daxboeck
Aquatic Resources Manager

cD/lo
cc: T. H. Yamamoto ’ : .

P. 5. Would it be possible to obtain a draft of the .

recently completed Turtle Recovery Plan from you? Thank
you. :



HAWAIIAN GREEN SEA TURTLE
(Chelonia mydas)
"HEADSTART™ PROGRAM

at

: FALAHUIPUA'A FISHPOND

MAUNA LANI RESORT, INC.

Anticipated Starting Date: November 30, 1987

Federal Funds Requested:

1987 - 1988 Year 1 S 39,450
1988 - 1989 Year 2 : 31,400
3

1989 = 1990 Year 29,850 X
Total £100,700

INTRODUCTION

The green turtle, Chelonia mydas, is the major marine
turtle species throughout the 2,450 km-long Hawalian

archipelago (see Balazs, 1980). Since September,1%78, the
Hawaiian green sea turtle has been listed in the threatened
category under the U. 8. Endangered Species Act. Therefore,
the entire population frem the main Hawaiian Islands, to the
Northwestern Hawailan Islands (NWHI), receives full
protection through Federal regulations jointly enforced by
the NHational Marine Fisheries Service (NMFS) and the Fish
and Wildlife Service (USFWS).
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Unfortunately, at the present time there are no proven
techniques for replenishing the diminished numbers of marine
turtles through either stocking or other artificial methods.
Where high egg or hatchling predaticn seems to play a
significant role in curbing population growth, the use of
some experimental intervention, such as protected
incubation, hatching and release under guarded conditions is
a valid alternative. Turtle hatchling "headstarting" is
anocther experimental technique, which has had considerable
success but very limited application in Hawaii (see Balazs,
1980). This technique is being proposed for initiation by
the Mauna Lani Resort, Inc. "Headstarting" invelves raising
hatchlings in captivity to a juvenile size (up to one year
o0ld), where it is assumed that upon release intoc their
native habitat, the probability of natural predation is much
reduced and hence, chances of survival to sexual maturity
enhanced. The ultimate goal of "headstarting" obwviously
would be to replenish the diminished wild stock teo a level
that would eventually allow these Hawailan green sea turtles
to be delisted as threatened. Analyses have demonstrated

the benefits of preserving endangered species (see
Mendelsohn, 1985).

RATIONALE

The North Kohala District of the Island of Hawaii, site
of the Mauna Lani Resort property, i=s an impeortant resident
area where adult Hawaiian green turtles feed and rest.
Therefore, a "headstarting" program at our location would be
in keeping with a "natural"” situation. However, it is
realized that it would be overly coptimistic to assume that
the Mauna Lani Resort project, by iteself, could make a
gizeable impact on overall steock enhancement in a short
period of time, Any impacts must necessarily be measured in
terms of decades, given the biclogy and growth rates of
Chelonia mydas. MHeonetheless, Mauna Lani Rescrt, Inc. 1s
prepared to commit to a serious long-term program for

research and development of turtle "headstarting" at
Kalahuipua'a.
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SOURCES OF TURTLES

Hawaiian green turtles, Chelonia mvdas, initially will
ba made available through Sea Life Park, Waimanalo, Oahu.

Hatchlings are the pregeny of a captive breeding stock of
"pre-Act" animals and therefore, formal Federal/State
permits for their handling under controlled conditions for

educational/rearing purposes are not required at this time.

After an appropriate peried of project assessment and
evaluation, the Mauna Lani Resort, Inc. may seek a

Federal/State permit to collect and transport wild Hawaiian
green sea turtles from natural habitats to its
"headstarting" facilities. Assuming we will meet all the
criteria so that we are designated a proper scientific and
educational facility under preovisions set sut by the as vet
unpublished NMFS "Turtle Recovery Plan" (1987), we would
work in cooperation with the Recovery Team. We would seek
to retrieve individual hatchlings which did not emerge
naturally (after 3 - 5 days) from their nests, by excavating
the sand and salvaging the turtles. It is assumed that
these hatchlings may have been too weak to dig out by
themselves and therefore would be less likely to survive,

without the assistance afforded by placement inte a
"headstarting™ progran.

PROPOSED ACTIVITIES AND DATA COLLECTION

Turtle hatchlings will be reared in round, abova-ground
tanks supplied with continuous flow through sea water
(salinity to be monitored to remain above 21ppt). They will
be fed daily on a special diet (menu supplied by Sea Life
Park) and their health assessed. Any animals with fin nips
‘'will be treated immediately (alcchcl and methylena blue).

Length - weight relationships of all tagged hatchlings will
be recorded on a regular basis.

Care and maintenance of captive Chelonia mydas at Mauna
Lani Resort facilities shall be in compliance with standards

set by NMFS, USFWS and other appropriate agencies, with

guidance and consultaticns from "headstarting" personnel at
Sea Life Park, ©Oahu,

L LEB b
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It is proposed that a public educational display area
highlighting the turtle program be built near the holding
tanks. An existing sand beach in the natural existing
fishpond will be rehabilitated, to a depth of approxXimately
one meter, so that larger animals may haul out te bask in
the sun, and may- eventually use this area as a nesting site.
In addition, a mederate on-site laboratory facility for
water guality analyses and other appropriate scientific
activities will be constructed in conjunction with the
initiation of the turtle "headstart" program.

We firmly believe that public education, both passive
display and active lectures/tours as planned by the Mauna
Lani Resort, Inc. around the "headstarting" program will
assist in generating further awareness of the biology and

conservation of the threatened Hawaiian green sea turtle,
Chelonja mydas.
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R.ZN FGIP. L F/SWRl - Bugene Nitta

THROUGH : F/B3C2

William €. Gilmartin

F/SWC2 - Richard §. Shomura
F/SWRlL - Doyle E. Gates
FROM: F/SWC2 - George H. Balazs
SUBJECT : Response to your reguest of 11/13/87 to provide

comments on the Charles Daxboeck (Mauna Lani
Resort Inc.) green turtle headstart proposal

Dr. Daxboeck contacted me by telephone about a year ago to discuss
the concept of headstarting in relation to facilities at the Mauna
Lani Resort. At that time he was apparently not under contract
to, nor employed by, the facility. I talked with him for guite
some time and subsequently mailed him an assortment of our
publications on Hawaiian sea turtles. I also laid the groundwork
for him to meet in person with Steve Kaiser, Reef Tank Curator at
Sea Life Park. BSea Life Park is presently the only source of
captive-bred Hawaiian green turtles, and the only private-sector
facility with the capabilities and experience to successfully rear
hatchlings in numbers to a juvenile size ("headstarting"). I do
know that Dr. Daxboeck met with Steve, but I have heard nothing
spacific about the project idea until receiving a copy of this
propogsal. A telephone call I recently made to Steve Kaiser indi-
cated that Sea Life Park had also heard nothing further from Dr.
Daxboeck, and had not received a copy of the proposal. To be in
concordance with our draft Recovery Plan, any headstart program
with green turtles would at present be solely dependent upon Sea
Life Park. For this reason, I have reguested review comments from
Steve Kaiser (see attached letter of 11/16/87), which will likely
be received subseguent to this memo, Steve's response to me will
be relayed at a later date, following my return from our forth-
coming two-week field study at Johnston Atoll (11/23-12/7/87).

The following review represents the combined comments of myself
and Bill Gilmartin,

1) The proposal is far too brief and lacking in any
gcientific detail that can be evaluated for chances of
sSucCcass.,

2) Based on priorities decided upon in the draft Recovery
Plan, there is no justification for committing $100E or
any other amount of agency funds to green turtle head-
starting prior to addressing funding needs of the oth




3)

&)

5)

6)

7)

8)

2

much higher priority items. Headstarting is a worthy
experimental project that is best tried solely by the
private-sector under agency guidance (sUch @8 pEresently
done by Sea Life Park).

Hatchlings have never before been raised at Mauna Lani
facilities, nor to my knowledge are there any staff
members with experience in raising hatchlings. Does Dr.
paxboeck have such experience? Raising hatchlings is
not an easy task. Disease and high mortality can
quickly result if enviromnmental conditions and captive
care are inadequate. Direct involvement or very close
contact with experienced personnel who can devote
substantial time to the project will be needed.

Two of three juvenile/subadult green turtles being
reared under a special research loan agreement by our
agency to Mauna Lani have died over the past year. The
exact cause of death was not jdantified, but neverthe-
less suggested that improvements in facilities and
captive management were (are) warranted,

pased on several of the above comments, a headstart
program at Mauna Lani (or anywhere else in Hawaii)
should start out on a small-scale for the first year or
two until solid experience is gained in all aspects of
the work.

gerious consideration should be given by Mauna Lani to
rearing 3-4 month old juveniles to about a year of age
for release, rather than starting out with hatchl ings.
The hatchling-rearing part could be done solely at Sea
LLife Park where years of experience already exist.

Any plan for headstarting needs to include strategies
for properly acclimating the turtles for release into
the wild (e.g. introduction of natural algae focod
sources, reducing habituation to humans) .

gecurity aspects for headstart turtles at Mauna Lani
need to be addressed. For example, in recent years the
putchered carcass of a turtle was found on the Mauna
Lani beach, and a speared turtle was found offshore.

(In the latter case, resort concession personnel shipped
the injured turtle to us and it was cared-for and later
released in good condition).



9}

10}

11)

12)

3

Educational aspects of the project need to be fully and
carefully addressed. Headstarting is strictly an

experimental restocking action. Thic point neoade to ho
emphasized,

Contrary to the statement made in the proposal, green
turtle hatchlings produced at Sea Life Park have been
judged to come under the parmit jurisdiction of the
State of Hawaii. They are also likely to be subject to
federal jurisdiction under the ESA, since Sea Life
Park's parent stock of turtles was held in captivity in
the course of a commercial activity prior to designation
as a threatened species (Sea Life Park is a commercial
concern), MNevertheless, this should not present any
problems for a properly planned and professionally imple—
mented experimental headstart project at Mauna Lani.

The draft Recovery Plan does not endorse excavating
trapped hatchlings from nests at French Frigate Shecals
to transport to the main islands for headstart purposes.
The draft plan endorses (advocates) the excavation and
releage of trapped hatchlings,

The Mauna Lani proposal, preferably in revised and ex-
panded form, should be sent to the recovery team members
for their comment.

A copy of this memo is being sent to Jim Lecky, since he recently
telephoned to ask for my comments on the Mauna Lani proposal.

Attachment

cc: Jim La-::kyn/
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NATIONAL MARINE FISHERIES SERVICE -G HB !
Southwest Fisheriag Center Honolulu Laberator
2570 Dole 5. = Honolulu, Hawaii 96822-2395

November 19, 1987 F/8iC2
HEMORANTUM FOR: E/SWEL - Dovle B. Gates -
Attn: - re T. Nit
A M M
FROM: F/avc2 rd 5. 1
SUBJECT : Hawaiian green sea turtle "head start" Program

Although the original request was specifically to have George Balazs review
the"heaﬂstart“wﬂgranprn;nsaﬂb:,-mummﬂesurt, I have had
additional staff members also review this proposal. I feel that the
possible precedent-setting nature of this proposal requires that we (MMFS)

evaluate this proposal very carefully. The following are comments provided
by three staff members: ;

Reviewer #1:

.-

(1) The proposal is far too brief and lacking in any sclentific detail that
can be evaluated for chances of success.

(2) Based on priorities decided upon in the draft Recovery Flan, there is
no justification for conmitting $100K or any other amount of agency funds
to green turtle head-starting prior to addressing funding needs of the
other much higher priority items, Headstarting is a worthy experimental
project that is best tried solely by the private-sector under agency
guidance (such as presently done by Sea Life Park).

(3) Batchlings have never before been raised at Mauna Lani facilities, nor
to-my knowledge are there any staff members with experience in raising
hatchlings. PRaising hatchlings is not an easy task. Disease and high
mortality can quickly result if envirormental conditions and captive care
are inadequate. Direct imvolvement or very close contact with experienced
personnel who can devote substantial time to tha project will be needed.

(4) Two of three juvenile/subadult green turtles being reared under a
ial rmuchlmuagraamenthﬁrﬂuraganqrtnlhmmm&adwer
past year. The exact cause of death was not identified, but neverthe-
less captive management were (are) warranted.

(5) Based on several of the above comments, a headstart program at Mauna
Lani (or anywhere else in Hawaii) should start out on a small scale for
the first year or two until sclid experience is gained in all aspects of
the work.

(6) Serious consideration should be given by Mauna Lani to rearing 3-4

month old juveniles to about a year of age for release, rather than

starting out with hatchlings. The hatchl ing-rearing part could be done —
solely at Sea Life Park where years of experience already exist. —‘w'\



(7) Any plan for headstarting needs to include strategies for properly
acclimating the turtles for release into the wild (e.g., introduction of
natural algae food sources, reducing habituation to humans).

8) Security aspects for headstart turtles at Mauna Lani need to be
idgiresaeﬂ. t*_;ﬁr example, in recent years the butchered carcass of a turtle
was found on the Mauna Lani beach, and a speared turtle wag found offshore,
(In the latter case, resort concessional perscnnel shipped the injured
turtle to us and it was cared for and later released in good condition.)

(9) BEducational aspects of the project need to be fully and carefully

addressed, Headstarting is strictly an experimental restocking action.
This point needs to be emphasized.

(10) Contrary to the statement made in the proposal, green turtle
hatchlings produced at Sea Life Park have been judged to come under the
pemit jurisdiction of the State of Hawaii. They are also likely to be
subject to federal jurisdiction under the ESA, since Sea Life Fark's parent
stock of turtles was held in captivity in the course of a commercial
activity prior to designation as a threatened species (Sea Life Park is a
commercial concern). Mevertheless, this should not present any problems
for a properly planned and professionally implemented experimental
headstart project at Mauna Lani.

(11) The draft Recovery Plan does not endorse excavating trapped hatchlings
fram nests at French Frigate Shoals to transport to the main i=lands for
headstart purposes. The draft plan endorses (advocates) the excavation and
Ielease of trapped hatchlings.

(12) The Mauna Lani proposal, preferably in revised and expanded form,
should be sent to the recovery team members for their comment.

(13) Federal funding, if available, should be spent on the much higher
priority items in the Recovery Flan.

Reviewer §2.

(1) I have several problems with this project. The requested private/
govermment funding of such a proposal could set a bad precedent, leading to
a rather haphazard approach to headstarting. The amounts and plans for the
funding are poorly spelled out and the proposal is too brief to really
evaluate their capabilities. What, for example, will be the Mauna Lani
share? What is their commitment to same longevity for the program, and
will there be continued requests at the end of the first three years? What

kinds of employees will they hire to run the program? There are several
such obwious guestions.

(2) I have gquestions about several other things in the proposal. I
disagree with the idea that headstarting at their location would be a
"natural™ situation. Were there historically nesting beaches in the
Fohala area? That adults forage there seems somewhat irrelevant to the
rearing/release of yearlings. I also have doubts about the benefits such a



program would confer upon the "public.™ The security at places such as
Mauna Lani Resort makes it unlikely that their public would extend far
beyond their guests, who are an extremely limited cross section of the U.S.
P-:bli':l- 3

Reviewer #3. a

(1) "Headstarting" is among the recovery actions recommended by the
Hawaiian Sea Turtle Recovery Team for green sea turtles. Specifically,
artificial rearing of hatchlings born to turtles presently in captivity "to
a4 size appropriate for release into coastal foraging pastures" is
encouraged in the Flan, provided that any turtles released into the wild
are certified to be free of disease. However, headstarting is seen
strictly as an experimental activity, applicable only to "a portion of the
captive-bred hatchlings"; the optimm disposition of captive-bred
hatchlings is by release at known nesting beaches on the night following
their emergence. There is no support in the Flan for headstarting of green
turtle hatchlings recovered from nests in the wild.

a9
a

(2) The recovery cbjective, as stated in the Flan, is to restore the
average population of nesting females on each currently used nesting
beach to the beach's biclogical carrying capacity, and to maintain it at
that level. Mauna Lani Resort is not among the sites currently used by
nesting green turtles, and, strictly speaking, actions aimed specifically
at establishing a nesting population at the resort could not be justified
as "recovery” actions. However, other concerns notwithstanding, the Plan
would presumably support headstarting at the site and release of juveniles
in appropriate habitats. Mauna Lani Resort itself might not be an
appropriate habitat.

(3) Incredibly, the proposal does not mention how mary hatchl ings would be

irwolved in the headstart program, but the Plan seems to limit this number
to a fraction of those available fram captive nesters. Let's say this is
100 hatchlings every year. The total Statewide hatchling production frem
wild stock is roughly 200,000 turtles annually. Would protection of 5/100
of 1% of the annual hatchling production during their first year of life
have a measurable impact on stock recovery? (Actually, the pelagic stage
ig considered to be 2 yrs.) How many years would it take for such a
program to pan out in the long run? How much would it cost? Who would pay
for it? What are the carrying capacities of the State's nesting beaches?
How large are the present nesting populations? How long will it be until
carrying capacities are reached given current population trends? To what
degree would recovery be accelerated by headstarting? In the event that
survival probabilities of headstarted turtles greatly surpass those of wild
cnes, what would be the implications for stock fitness of increasing the
relative frequency of genes of a little clique of captive brood stock in
the wild population? What concrete results have been achieved by other
green sea turtle headstarting programs arcund the world? The proposal
touches on none of these important guestions. Dozens more could be listed.



(4) Even if headstarting were a crackerjack idea, the appropriate place
for planning and implementing the program would be in the govermment, not
the private sector. This is not catfish farming; we're talking about
rehabilitation of a threatened species. A serious long-tem conmitment
would be required, with the Federal goverrment carrying the financial
burden.” I don't question the valuablé role the Mauna Lani Resort plays
cucrrently in public conservation education regarding green turtles, but I
can't help thinking that they would reap lots of FR from such a project, at
little cost to them. Meantime, the taxpayer would be sucked into a costly
long termm deal, and the door would be opened to similar proposals.

{5} The proposal gives no details as to how the money would be spent, no
justification for the stated amounts, etc, In any event, if funds of such
magnitude were available to enhance green sea turtle recovery, the money
would be better spent on other activities proposed in the recovery plan,
€.g., more comprehensive surveys of nesting populations, improvement of
monitoring capability, marking and release of wild hatchlings, etc. .

(6) If experiments with headstarting are ever undertaken, it shoild only
be after the important preliminary questions, €.g., natural mortality of
wild stock during the 2-yr pelagic stage, are systematically studied.

(7) Karen Bjorndal (University of Florida), a corresponding consultant to
the Hawaiian Sea Turtle Recovery Team, has stated that her only concern
with the draft Recovery Plan was the inclusicon of captive breeding and
manﬁmmhﬂ.h&xhtaﬂingfurlumhﬁﬁlhaandggea1tuﬂﬂes. Even though
such actions are given low priority in the plan and their experimental
nature is emphasized, she thinks it is hazardous to experiment with such
small populations.

- I concur with the general evaluation of Honclulu Laboratory scientists that
the funding request be denied.

Co I. Barrett
E. Fullerton
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Mr. George Balazs

National Marine Figherles Service

Southwest Flsheries (enter Honolulu Laboratory
Honolulu, Hawaill 96822-2396

November 20, 1987

Dear George: °*

I'm writing this letter for two reasons, the first cone
ie 1n response to the proposal from Maunalanil Resort to start a
Headstart Program for Green 2ea Turtles at their faeilities. I
have a problem understanding their statement that they will
initially be obtaining turtles from Sea Life Park. At this time
ne agreement of any kind is even under consideration to loan any
turtles to them. Quite a2 whlle age I had met with Mr. Daxbeck
and he discussed with me the possibility of cbtaining turtles
from us. He was told at that time that mamy problems would need
b0 be worked cut before Sea Life Park would consider loaning any
turtles to Maunalani Resort. Since that meeting I have not been
contacted by Mr. Daxbeck and therefore none of the problems have
been solved. At thls point it seems unlikely they will be able
to obtaln turtles from Sea Life Park,

If any monies are avallable for turtle headstarting
I would like to apply for upgrading our facilities and an
additional nesting beach.

The second reason for this letter 1s that I underatand
that NMF3 has In 1t's possession & turtle shell that was re-
covered from the stomach of & shark and it has a large semi-cirele
blte mark on it. Would 1t be possible to cbtain this shell on
lecan for display in our Hawallan Shark Gallery? I will be more
than willing to credlt HMFS for this artifact. It would be a
terrifie addltion to our exhibit.

Slnecerely,

-

S2teve Kalser
Curator of Fishes

SEA LIFE, INCOEPORATED:
PARK: Makapuu Point ® YWaimanalo, Hawaii %6795 ® Phone 25%-7933
SALES OFFICE: 20792 Kalaksua Avornue ® Swite 1300 ® Honolulu, Hawasii 96815 ® Mhone 923-1531
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fears power

“hompson

Point and
ic Co. Inc.
1% 1o build
rating plants
triaf Park,

ompleted a
al-burning
Jahu indus.

AES presi-
takke said
> additional
Lion grows,
il also be
e technodo-

gy would be different from the
existing plant, he said. He
declined to elaborate,

Hawaiian Electric also,

plans 1o build a 5284 million
Plant. It has applied to the
state Public Udilities Com-
mission for permission to
build an ofl-fired plant.

"We need peak-hour
capacity, and that is general-
ly provided by oil-fired
plants.” said Hawaiian Elec-
tric president  Harwood
“Dan™ Williamson,

Buot two new Oahu power
planis would produce an

glut

oversupply, be taid, adding
that a coal facility could not
be completed in time to mest
a projected increase in con-
sumer demand for 1994,

An oil-powered peneration
plant could be built in about
' years, Willlamson sadd.

If the planned 1RO-
megawatl plant is built, the
utility's Downtown Honoluly
plant near Aloha Tower will
be retired. he said,

Otherwise, the aging facili-
ty will be raquired 1o undergo
extensive and expensive
refurbishments.

shock spurs Kauai Electric_

MTpEon

gotiations
i comract
Ltilities'
viston the
1z Mania-
oIt Allen
million.

1 planta-
e plant,
m Foster

% on rthe
es Com-
the con-
Aric.

“Qur equipment imo their
Erid 15 very important: it's a
safely met,” said plantation
general manager, Michael

* Furukawa,

Kauai Electric needs the
plant to meet foture power
demands and avoid rolling
blackouts like thase on the
Big Island, he said.

As a resubt of the deal, the
Firm avoids building a new
power plant, said assistant
vice president of planning and
regulatory affairs for Kaoai
Eleciric Denny Polosky,

Under the agreement,

Kauai Eleciric also gets the
right to buy a 13-acre site in
Lihoe for 3 fistare power plant
for 35 million and a three-acre
parcel for a Lihue office
building for $1.2 million,

Under a previous contract.
Likue Plantation supplied
Kauai Electric with bagasze-
generaied electricity, However,
it has been scaling down Sugar
Operations and had 1o bum o]
i meet the contracy,

The agreement reduces the
plantation’s production from
35.6 million 1o 40 million
kilowan-hours anmufly,

 Mutual sues state

ing rates between Jupe 3. 1992, and

Eurance Co, last
te o block en-
cnacted o roll

FaLes,

led in U8, Dis-
the rallback js
therefore upen-

Dec, 31. 1993; and

® require insurers on Jan, |,
1993, to slash 15 percent from what
they charped on policies thal were
in effect as of March 1. 1992,

Liberty alleged the new laws deny
the company a fair rate of return and
will ireparablv injure Liberv. ather

By Christine Rodrige

The state Howsing Finance &
Development Corp. next month will
pack vp and move fo the Prhislan

------ i i

mwumﬁmmﬁmm.m
agreen sea turtle, See story page 7,

PN Photo by Chuck Dinr

HFDC will move
affordable housing

Okubo said. HFDC's $33,000 month-
ly rent at Pohulani will be nsed 1o
subsidize the rent of elderly residents,

Alse. a government agency is

TERIIIAEEM # i s e sl
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‘Turtle Indep

Mauna Lani celebrates
endence Dy’

. I T -
r r

By Chuck Davis

Hawaii's visitor industry and its environ-
mental movement joined forces Tuly 4 when
10 green sea tanles celebrated Independence
Day by being reintroduced to the ocean in
waters fronting the Maona Lani Bay Hotel
and Bungalows,

The Big Island resort, in cooperation with
Sea Life Park Hawaii, reared the tunies to
adolescence in its saltwater atrium ponds. |
The third annoal event brought 1o 24 the
number of turtles released at the Kohala
Coast hotel. Each murtle has been tagged for
research as part of Sea Life Park's experi-
miental species-restoration program.

"It seems like the Big Island is a good
place to get our turtles going,” said Steve
F.aiser, facilities director at Sea Life Park
“The National Marine Fisheries Service
has caprured a couple of the Mauna Lani
juveniles we released there, so apparently

Mauna Lani Bay Hoted and Bungalows general manager Chardes Park, lei, and Sleve
Kaiser, director of facilities development at Sea Life Park Hawail.

Photo by Bob Fewel)
they're sticking around.” he said.

Daniel “Kaniela"Akaka Jr.. Mauna Lani's
Hawaiian specialist and historian, and son of
the 115, senator, said the program not only
helps the trtles” survival chances bug i an
attraction for hotel guests and an educathonal
tool fior school children.

Sen. Daniel Akaka participated in this
year's release, along with Mauna Lani
Resort president Max Yuki and general man.
ager Charles Park,

The release program at Mavna Lani is
designed 1w nurture a small number of the
young 1o adolescence so they can be safely
released into the ocean. As larger animals,
juveniles are less likely prey than haich-
lings,

The turtles are 12 to 24 mopths old when
they armive ot Mauna Lani's ponds, and are
nuriured for about a yvear before release,
Caring for the turtles costs about $6.000 per
year plus approximately 4,000 man-hours.

Happy Hour 5:00 pm to 7:00 pm

Fine French dinin,
in Honoluly

la euisine Me diterrane e

Pala

t the fosthills of Diamond 2
excellent French Cudsing in g m
Any oceasion is the right occasion for 'q

Reservat
732.95

Dinner Nightly at 5:30 pr

Loan O:

Training Pr
Earn Yourselfa

Were you one of the 24,000 re;
with less than 8000 sales of

Would you like to be one of the £

Officers faced with over 56,000 re-
IF ¥YOU WOULD LIKE TO BE EARNIN

TIME OR FULL TIME LOAN OFFIC
BANKING INDUSTRY ¢

531-3¢

Willlam Yee & Assoclates, Ine. has

officer candidates in Honolulu's banki
Full Service licensed Mortgage Broker.
placement to qualified graduates. Man
as First Natlomrwide Bank, Internation:

Finance ete., have sent their =

Applicants signing up before Aug
$50 discount upon menti

NEXT CLASSI
1. August 10. 11, 12, 13, 14

2, August 8, 15, 22, 29 '
3. September 14, 15, 16,17, 18
4. September 5, 12, 19, 26

( r=m )|

—d

For brochure and application on the ab
William Yee & Assoc
1001 Bishop 5t. Pauahi Tor
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Education key to turtles’ survival

TURTLES from A-1
turtiea spend their first year of
life floating along with the
oroean currents, Kaiser sasd,
Zen Life Park's experimeéental
rogram gives some of the
tchlings a better chance at
survival, A partion of each sea.
son's hatehlings are sent to the
Vancouver Aquanum when ¢ to
4 months old to be raised for
about a year. The turtles are
flown back o the park snd then
o ;nﬂthugh:[‘fnu:rlﬂu I_mhe' Eu&éiutadl
AT un to raised an
released

"The turtles we released are
mhout 2 vears old and at the age
where they would return to the
near-shore water as part of their
natural cycle,” Kaiser gaid. "We
are not trying to confuse them.

“We don't claim to head atart
the tartles. The program has not

really been shown to increase
' .the numbors of turtles in the
wild. It may be too eariy to have
hed an impact, of we may just
not be putting enough out, What
we are trying to do with ouor
turtles is an edocation thing, We
want our turtles to get out to as
many different oceanariums and
sguariums and Foos as posaible,”

Green sen turtles are primar-

ily vegetarinne and can weigh
up to 400 pounds. They eat algae
or limu that grows underwater
on coral reefs and on rocks close
to shore. Green turtles prefer o
live near “"pastures’” of lima that
are in near-shore witers around
the Hawaiian Islands. The area
fronting the Mauna Lam ia one
of the grazing arems for the
homg.
- Kaiser said the MNational
Marine Fisheries Service geta 20
to 60 reported cemes of turile
poaching a yvear in Hawaii,

“That's too many,” Haiser

spid. "Enforcement won't aolve
the problem; education is the an-
swer,”

haiger said he recently sent
five more tortles to the Mauna
Lani and the hotel now has L3
turtles living in its lagoons,

“Tt 15 & lot of work for them to
feed and check on the turtles,”
he smid “But they do a really
good job. They have an exten-
give array of ponds with fish
and algae in the ponds. They
really care about and for the
turtles,

“Tt is not juet hotel guests that
watch the relemss, a lot of local

1

people come down, Hope-
fully it will make & big imprint
on those younger kids and when
they grow up they will say ‘I'm
not going to posch n tortle or
kill & tortle ™
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There’s a changing of guard at the Mauna Lani

in Vancouver, B.C.

Yuki arrived at Mauna Lani af-
ter itz first hotel, the 342-room

[ Yuki is promoted
to a post in Canada Mauna Lani Bay Hotel and Bungs

syrstmer  [/-5-F( S [

B

In his move to Canada, Yulki is
following in the footsteps of his

il Mauna Lani, Nobuo

, who came frorm ] at

the of the rasort devel-
op 20 years ago, when Tokyu
was a among Japanese
investors in Hawaii real estate de-
¥ 14 years turning
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The Kona Earthquake of August 21, 1951,
and Its Aftershocks'

GoRDoN A, MACDONALD and CHESTER K, WENTWORTHE

INTRODUCTION

AT THREE MINUTES before one o'clock on
the morning of Auguse 21, 1951, the south-
western part of the island of Hawail was
shaken by the strongest earthquake recorded
there since 1868. The earthquake of August
21 was felt strongly all over the island of
Hawaii, weakly on the island of Mauwi, and
in Henolulu, 180 miles away from its origin.
Extensive damage resulted in che cenrral Kona
district, and lesser damage extended all the
way (o-MNaileho, abour 38 miles from the
epicenter. The major earthquake was followed
by a large number of afrershacks which,
although they did litele damage, kept the
populice of Kona uneasy for several weeks.

A deailed study of the earthquake was

 immediately undertaken by the stff of the

Hawailan Volcano Observatory. No sharp
division of labors existed, bur for the most
part Macdonald was responsible for the gen.
eral and instrumental phases of the invesci-
gation and Wenrworth for the detailed srudies
of damage, such as thar affecting water ranks,
stone walls, and gravestones.
Ackunowledlgemenss: Tt is impossible o men-
tion by name all the persons who aided the
investigation by contriburing ohservarions on
the earthquake itself and dara on resulting
damage. To all these we extend our sincere
thanks, Special thanks are due Howard M

! Publication authorized by the Director, 1. 5.
Ceological Survey. Manuscripe recsjved Muay 7, 1952,

T Dvirecear and  Geologise, respectively, Hawaifan
Volceno Obsecvacory, Hawaii Nerional Park, Hawsii,
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Tarsuno, seismograph operator ar Konawaena

High School near the epicentral area: Sister ,

Mary Thecla, seismograph operater ar St
Juseph's School in Hilo; Mrs. Alfred E.
Hansen at Naalehu, Allan P. Johnston of
Kapapala, and Nancy R, Wallace of Keals-
kekua, who contribured descriprive repOrs
of many of the aftershocks. Roland E, White,
of the Honolulu Magnetic Observatory, U,
5. Coast and Geoderic Survey, kindly sent
cipies of the seismograms of the major earth-
quake as recorded ae Barbers Point, on Oahu,
Commander C. A. George, of the Coast and
Geodetic Survey, supplied copies of the tide
gouge records from Honoluly and Hilo har-
bors, showing the small tsunami thar followed
the earthguake. Many persons supplied in-
formation on damaged water tanks, Among
these Mark Sutherland, Principal of Kona-
wiena School, John Iwane, Excension Service,
University of Hawaii, and Masucka Nagi,
of Captain Cook Coffee Company, were es.
pecially helpful.

NARRATIVE

Most residents of the island of Hawaii
were in bed when the earthquake struck
Nearly everyone in ‘the Kona and Kau dis-
trices was awakened, and most people rushed:
outdoors, Persons in the area near the epicen.
ter reposted thar the inital movement was
largely up and dewn, with some swaying in
an east-west dicecrion, increasing in intensity
and giving way to whar appeared 1o be a
vortical motion. Noise during the earthquake
wai intense as doors and windows rateled,
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dishes and furniture m;bp|ei' to the floor, kerosene, spilled in a kerosene-powered e :
water tanks collapsed, and rocks rolled down  frigerator, caughe fire. The other was 'u-.;:-* % W
from stone walls and banks. A few persons  Naalehu, where the earthquake upser o kerg 1
who were awake ar the time the earthquake  sene lamp. Both fires were quickly exgip. -2} LR
occurred reported that che quake was imme-  guished. e = Vo
diavely preceded by a dull roar seeming to - Brighe flashes of whice light ar the time - 4 Ghure
come from the ground. Shaking is reported © of the major earchquake were reporced by - il
to have been neardy contnwous for an hour persons at Naalehu and Pahala, These persons " l:::l
or mote after the major shock. believe the flashes were not cthe result of i 3 P
Macdonald was driving through Naslehu, elecrrical short circuis. Peculiar lights have # Road
36 miles from the epicenter, when the earth- occasionally been reported. during  other -~ Fautt,
quake occurred. The car swerved violently, strong earthquakes. " Fault,
as though it had struck a mudbole, Imme. During the night of August 21-22 persons S Lo
diztely afrerward branches starced to smap  in the central Kona ares reporced o distinet -
from trees overhead and fall on the pavement, odor of hydrogen sulfide, apparently cecur. ot
Within a matter of moments several houses, Fing in intermittent waves. The source of this T
chusches, and a school building were badly  odor is not known, No increase of fuming e i

damaged, many other houses slightly dam-
aged, abour 200 water tanks destroyed, many
miles of stone wall thrown down, roads
partly blocked by rock slides, road pavement
and shoulders badly cracked, cemeteries dam.
aged, telephone communication and eleceric
power supplies disrupred. Forrunately, only
two persons were injured, and they noe seri-
ously. ;

Damage extended for more than 50 miles
along the highway thae enciecles the island,
from Holualoz on the norh o Haonuapo on
the southeast. Damage was preatest along
the 10-mile swretch from the village of Cap-
tain Cook to Hookena (Fig, 1), bur as far
away as Naalehu many dishes were thrown
e the fleor in homes, groceries and liquor

was observed at the vents of the 1950 erup.
tion on the southwest rift of Mauna Los,

Aftershocks in great number followed the
major earthquake. The seismograph at Kona-
wiena School was badly damaged by the
first quake, so the total number of after
shocks will never be known. However, Mrs.
H. Masuhara, at Keei, counted 109 felr earth-
quakes between the principal shock and nine
o'clock the next morning, The Konawaena
seismogriph was repaired and restored to
Opration at 13:15 on August 23. It recorded
90 earthquakes during che next 24 hours and
494 earthquakes up to midnight on August
31. Most of these, of course, were too small
o be felr, even close 1o the cpicenter, Strong
afrershocks occurred ar 01:28, Of:Aa, 10:12,

—

botes thrown from shelves in stores, and  18:32, and 22:48 {Hawaiian Standard time . Al
one house was shifted several inches on its  on Auguse 21, and ac 17:15 on August 22.
foundations, A few ohjects were toppled feom Onnly slighely less strong were those at 02:14 =ap
shelves, pavements were cracked, and numer-  and 0628 on August 22, Because of con- e
ous landslides started in the vicinity of Ki-  tinued earthquakes, graduation cersmonies at reasonabl
lauea Calders, 45 miles from the epicencer. Konawaena School an August 22 were held {shadec)
At Napoopoo the ocean was observed outdoors instead of in the auditorium, Caldera
withdrawing from shore, and maost of che o waves. |
inhabitants of the village were hurriedly evac- THETRUMENTAL DATA ly, they
uated to higher ground until the possibilicy The major carthquake dismaneled all seis- are lack
of a destructive sunami was past. mographs on the island of Hawaii. All but As a e
Two small fires broke out. One was ar  the Bosch-Omori seismograph in the Whimney for the

Kaimaling, 0.3 mile south of Kealia, where

Laboratory on the nosheast rim of Kilauea

earthqu
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Fig. 1. Map of the cenrral Kona distmor showing the lacation of places mentioned in the text and the approx-

imere locations of the epicenters of the major eaerhguakee of Auguse 21, 1991, and of the aftershocks for which

ressonably good locations were obtaimed. The insec map of the igdend of Hewsii shows the location of the area
Lsheded} covered by the other map and the spproximare position of the @oseizmal lines for che major sacchaquoake.

Caldera were dismanted by the preliminary
waves, Precise time control and, consequent-
ly, the precise time of ardival of the first waves
are lacking on the Konz and Hilo instruments.
As a resulr, instrumental data are inadequare
for the close location of the focus of che
earthquake, The dumtion of the preliminary

waves on the north-south component of the
Bosch-Omon instrument was 9.5 seconds,
corresponding with a distance of approwi-
mately 47 miles from the Whimney Laboratory
to the origin of the quake

John C. Forbes, instrument maker ar the
Vaolcano Observatory, repaired the minor




72

damage to the Bosch-Omon seismograph
and put it back in operation at 01:24, 27
minutes after the first earthquake srarred.
At that time the inscrument was recording the
long waves of a large earthquake. The period
of these waves ranged from about 6 m 8
seconds and averaged approximately 6.7 sec-
onds. Their maximum double amplitude was
&7 millimerers; corresponding to a theoretical
ground displacement of approximately 0.5
millimerer.. These waves continued with
gradually decreasing amplitude uncil 03:20.
Because no other earthquake ar an appropri-
are time was observed by more distant sta-
tiond, it i8 believed thar these long-period
waves were the surface waves of the major
Kona earthguake,

The time of arigin of the major earthquake
is given in the notice of preliminary decer-
minarion of epicencer issued by the U. 5.
Coast and Geodetic Survey as 00"36™$7.5°
Hawazitan Standard time (10"56757.5° Green-
wich Civil time). The time of beginning of
repisteation of the preliminary waves at the
Whitney Labomtory at Kilauves was 00"s7®
09.5" Hawaiian Srandard cime.

‘The direction of the ficst pround movement
ar Kilauea Caldera was east-southeast and up,
that at the Mauna Loa station was east-
northessr, and thac at che Kealakekoa station
was cast-northeast. At che Kealakekua station
the north-south component was only slighty
damaged, bur on the east-west component
the suspensions were broken and the weighs
dropped on the Aloor 2 feet west of the pier.

The Konz seismograph, at Kopawaena
School (Fig. 1), was restored o operation
ar 15:15 on August 23. Previous to that time,
location of the points of origin of che afrer-
shocks on an instrumental basis was uncer-
min becsuse of the very shor base of the
triangle formed by the intersection of lines
from the earthquake foci to the other stations.
Earthguakes afrer that time are faidy well
located because of the control given by the
Kealakekua seismograph. Most of these were
locared by means of dara from four sacions:

PACIFIC SCIENCE, Vol VI, Ocrober, 1932

Kealakekua, Mauna Loa, Hilo, and Whitney
(Eilavea),

Locations of the epicenters of aftershocks
which occurred after 13:15 on Auwgust 23
with serial number greater than 190 are shown
in Figure 1. Thirty-three such afrershocks
have been located with small probable error.
Most of them fall on or clase 1o 2 faule dhar
runs out [0 sea in a west-norcthwesterly di-
rection zlong the northern edge of Kealake-
kua Bay, The existence of this favir, pardly

" buried by later lava flows, has been recognized
for many years (Danz, 1890 30; Scearns and
Macdonald, 1946: 37, pl. 1). At its eastern
end it bends southward, and the weiters have
suspecred thar the abnormally steep lower
western slope of Mauna Lo inland from the
highway for 15 miles or more south of Cap-
tain Cook is & fault scarp deeply buried by
later lava flows. An interesting partial con-
firmacion of this theory is furnished by the
location of the epicenters of several after-
shocks along this line (Fig. 1).

The frequency of aftershocks decreased
rapidly from Auvgust 23 to Seprember 4. As
is shown in Figure 2, the average frequency
then decreased very slowly undl the end of
Sepeember. Wo figure is available for Sep-
tember 7 becanse of mechanical failure in the
recorder at the Kealakekua station. The ap-
parent depth of crigin of the aftershocks
ranged from 3 1o 12 miles, most being about
& or 7 miles. No progressive change of depth
with passage of tme is apparent.

Fia. 2. Graph showing frequency of aftershocks to
tlse emnl of Seprember, 1931
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Aleogether, from the time it was pur back
' operation until the end of August, the
Kealakekua seismograph recorded 494 earth.
quakes, and unil the end of September 965
carthquakes. Neary all of these are regarded
45 afresshocks of the big earthquake of
August 21. Most were too small and shallow.
‘eaved to be recorded ar the other starions,
nence their foci could not be closely located.
't appears certain, however, thar mose orig-
mated along the Kealakekua fauly az the
northern edge of the Kealakekya embayment,

EFFECTS OF THE EARTHOQUAKE

Dxseription af Terrane

The epicentral area lies on the western
slope of Mauna Loa, a few miles south of
the suthcial boundary berwesn Mavna Los
and Hualalai Volcanoes. It is teansversed from
notth to south at altitudes of LOGO 1o 1,300
feec above sea level by the main highwmay,
from which roads lead tothe shore ac Ma.
poopeo, Honaunan, Hookena, and Milolij
(Fig. 1). In the vicinity of the highway the
average slope of the land surface is abour
10 degrees, which is several degrees steeper
than the average for Mauna Loa slopes in

-Beneral. Above an altitude of 5,000 feer the

iverage slope decreases to shout 7 degrees,
The steepness of che lower part of the slope
is believed ro result from an ancient faulr
scarp deeply buried by more recent lava
flows,

In the area within & miles south of Na-
pecpoo the steep zone is narrower 2nd maore
sharply defined chan farcher south, and west
of it the slope again Aartens roward the sea.
Three miles east-soucheast of Napoopoo the
steep zone turns sharply northwesoward and
becomes even steeper, taking on the unmis.
takable charcteristics of a fault scarp mancled
by more recent lava flows. This scarp forms
the northern boundary of Kealakekun Bay,
and there the older lava beds in the scarp are

- ot mantled by lacer Aows.

The steep seaward slope results in a dis-
tinct asymmetry of the cerrane, which ASYIT-

meery of necessity extends to neady all
structures on che terrne. Buildings rest on
foundations that are high on one side and
low on the other, Roads in mzny places rese
on 2 ¢ut on one side and fill on the oher,
or on a fill which is shallow on one side and
deep on the other. Stone walls parallel o the
coast have one sloping side shorter than the
other. All of this results in a lesser degrec
of swability than in strucrures buile on level
terranes, 2nd in a favored direction of un.
stability. Partly because of the higher foun-
dations and deeper fills on the seaward side
and parcly because of the continuous effect
of gravity, structures tended to move down.
hill during the earthquake regardless of the
direction of che actual shaking, This effect
must be considered in using the direction of
displacement of ohjects as 2 means of locating
the epicenter.

Bock Sfider

Many small rock slides in highway curs
were caused by the earchguake, Most of them
came from cuts on the inland side of the
highway, probably largely because the cuts
were higher an thar side. Most of the slides
were small, bringing down blocks less than
2 feet across. These caused lietle damage and
were easily removed. A few larger slides
broughe down large blocks weighing several
tens, the removal of which required the yse
of bulldezers or ather heavy equipment. The
large slide farthesr from the epicenter oc-
curred at a high roadcut just west of Honua.
Po, 40 miles from che epicenter. Small slides
and rock falls in road curs extended all the
way o Kilaues Calders, 44 miles from the
epicenter. Many small rock avalanches roak
place in Halemaumaw Crater during and for
several days after the earchguake.

A large part of the damage w0 road curs
did not, stricely speaking, result from sliding
of the macerials, Most of it was merely a
fraying of the banks by che rolling down of
loose or semiloose material. Few of the high-
way cuts exceeded 3 feer in heighe, and few
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Fiez, 3. Diagram showing the frequency discriburion
of theee of the peincipal tvpes of eamhguake damage
dlong che: main highway. The amows indicare the
posision on the highway of some villiges and other
feagares. Mote the cenbeving of damage close to the
Kealakekoa fanke

were dressed back o any approximation to
an equilibrium slope. The earthguake of
August 21 greatly exceeded in size any previ-
ous quake in the affected area since the road
cuts were made, and shaking during the
earthquake merely dislodged much of the
loose material and allowed it to roll dewn
onto the road.

The distribution of zbundance of rock
slides in road cuts is shown in Figuee 3, in
which it is represented by the portion of the
columns labeled “bank caving.™ Like the
other damagre ‘shown in the graph, it was
greatest in rthe immediare vicinity of the
Kealakekoa fault, inland from and a lictle
sourh of Kealakekua Bay.

Many large slides took place on the faule
scarp at the northern edge of Kealakekua Bay.
The slides caused a disturbance of the wazer
of the bay just afrer the earthquake, and many
residents of the coastal village of Mapoopoo
fAed inland, fearing & big rsunami. Slides
continued on the Kealakekua cliff for several
days afrer the earthquake, sending up clouds
of yellowish-brown duse, leaving fresh scars
on the cliff face, and buillding ralus fans ac
the-foot of the cliff.

Less numerous and smaller slides also oc-
curred along the cliff just infand from the
village of Hookena Beach, The cliff ar Hoo-
kena is believed to be an ancient faulr scarp,
mantled by lava flows from the upper slopes

e e -
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of Mauna Loa during prehistoric rimes. M;.-,j- ;
fragments of the lava veneer were shiken %

down during the earthquake.
Touwami

Despite early reports to the contrary, there
is no doubr char the earchquake was accom-

panied by a small sunami, or "tidal wawve."

At Napoopoo wharf che warer was observed
to withdraw from shore. The tode was low
ar the rime, Withdrawal of the warer lowered

the level o abour 4 feer below normal low.

tide level. Immediately afterward the water
retarned shoreward, and che level rose sbout
2 feer above low-tide level,

Ar Milolit, Eugene Kaupiko reporoed chat
i few minutes after the earthquake, which
he felt while in a canoe anchored offshore,
the warer receded from shore, revealing the
sea bottom as far out as the edge of the
wharf. This represents 2 lowering of the water
level of about 3 feer, After the withdrawal the
water returned shoreward, causing a rse of
the water level 3 or 4 feet above normal low
water. and floating away = canoe that had
been drawn up on the beach about 2.5 feet
ahove high-tide level. One large fall and nise
of the water level appears to have been fol-
lowed by many small oscillations.

Ar Honaunau, between Napoopoo and
Milolii, Eli Cooper, carerker of the Ciry of
Refuge, went down to the water's edge & few
minutes after the earthquake, Ar char rime
he could see no signs of disturbance of the
witer, but a small tsunami could have oc-
curred berween the time of the earthquake
and his arrival at the strand, At Hookena no
tsunami was observed, and there was nong
large encugh to fAood the foor of the dock,
ahour 4 feet above nommal warer level. How-
ever, it cannot be said definitely that no small
rsunami occurred there.

The Honolulu tide gauge record shows 3
disrinct oscillarory disturbance of the warter
starting at approximately 01:3%, about 38
minures afrer the earchquake. Seven or more
oscillations are decectable, with an average




. Oetaber, 1952 ;1__-

ric times, Many

-rowere shaken

conteary, there

ke was accom.
* "tidal wave, ™

r was observed

© tide war Jow

water lowered
v noemal low.
ard the wager
vel fose abour

reported thar
quake, which
wed offshore,
revealing the
edge of the
 of the warer
ithdrawa) the
ing a rise of
2 normal Jow
e thar had
oout 2.5 feer
: fall and rise
we been fol.
5.
00poo  and
- the City of
s edpe a few
vr that rime
ance of the
Id have ac.
carthquake
1ookena no
 Was none
if the dock,
level, How-
rat no small

rd shows a
I the water

abour 38
EN 0 mone
an average

Kona Earthquake — MADONALD AND WENTWORTH _ 275

pericd of abour 14 minuces, reaching an
amplitude from crest o trough of 3.6 inches.
This undoubredly is the record of a seiche
et up in Honolulu harbor by the tsunami.
Using the time of beginning of the disturb.
ince at Honolule as thac of arrval of the
tsunami, the average speed of tavel of the
tsunami from the epicenter 1o Honolulu was
approximacely 284 miles an hour. The time
of beginning of the disturbance ar Honolulu
corresponds well with the calculared thep-
rerical arrival time of & tsunami caused by
the Kona earthquake, so there can be linle
doubt the disturbance was of char origin. A
similar disturbance is shown on the record
of the Hilo tide gauge. The time of beginning
of the disturbance ar Hilo is less definice, bu
appears to have been abour 02:38, This cor-
responds with 2 much slower average speed
of travel of the tsunami, of about 78 miles
an hour, as the waves were refracted around
the island in comparatively shallow water.

Damage to Busldings

Shorely after the earthquake the Kona po-
lice estimated that abour 200 houses in the
area had suffered some degree of damage.
Most houses in the area near the epicenter
are of frame constraction, sec on knee-braced
timber underpinning. Such supparts proved
capitble of undergoing the shaking and dis-
vortion caused by the earthguake without
serious damage. Most of the damage was
minot and quickly repaired. Some houses
shifted from a fraction of an inch to 3 or 4
inches on their foundations. Many were suf.

© ficiently ewisted our of line to make it dif-

heule or impossible to close windows and
doors. In neady all houses dishes and other
objects were thrown from shelves. Only the
more sertously damaged structures are enum-
erared here.

At Kaimalino, 0.3 mile south of Kealia
(Fig, 1), ashop building collapsed. This build-
ing was placed on timber supports level with
the highway in front bur 6 feet ahove ground
level in back, withour adequare cross bracing,

FrG. 4 Overthrown shop building at Kaimaling,
fram the south,

Failure of the underpinning allowed the
building to il backward and slump to the
ground (Fig. 4), A similar situarion was found
ac Keoken, 1.2 miles north of Kealia, whers
a service station building slumped downbill
away from the highway and partly collapsed.

In the Kahauloa zrea, abour 1.7 miles east
of Napoopoo village, the walls of 1 store
partly collapsed as a result of distortion of
the building caused by shifting on its founda-
tion. The warchouse of another store was
badly damaged,

At Hookena Beach two old frame houses
were destroyed, One, which had been oc-
cupied briefly in 1889 by Robest Louis Steven-
son, fell when its dmber underpinning failed,
and collapsed. The other also was drapped
onte the ground by collapse of its undes.
pinning. It appears to have fallen almost
straight downward. The building was some.
whar twisted, but noc otherwise seriously
damaged. Ar Kealia and ar Kiilae, about 0.4
mile south of Kealia, two other frame houses
were badly damaged by collapse of their
timber underpinning. All of these cases of
collapse of frame houses appear to have been
caused by inadequate bracing or poor mate-
rils in che underpinning, in some instances
probably aggravated by insecure footings,

The cases of strucrural damage most dis-
tant from the epicenter occurred at Naalehu,
36 miles southeast of Napoopoo, where wall.
board in 2 restaurant was cracked, and one
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Fic. 5. Central partion of Honaunau Schoal, from the southwese. Al bist the south end of this Building =as

e

ler down and maoved westward awing to inadeguare bracing of the anderpinning in an easc-wess direcrion mens-

verse oo che Jonger dimension of the building.

house was moved several inches on its foun.
darion.

A striking example of the effect of poorly
designed underpinning is furnished by the
Honaunaw School. This was a long, nasrow
frame building placed with its length parallel
to the contour of the ground surface, The
front of the building was abour 3 feer and
the back about 10 feer above ground level.
It was supported on timber posts. The posts
* and knee bracing parallel to the lengrh of the
building were entirely adequate, but there
was comparatively lirtle bracing parallel to
the shorcer “direction of the building, and
some of this was fastened not to joists but
ta floor boards. As a result, the underpinning
was deficient in stiffness in the direciion
parallel 1o the ground slope. The direction
of shaking during the earthquake was nearly
parallel to this direction of weakness in the

structure, and the swaying of the structure
caused the underpinning to fail in part and
to allow the building to slump dewnhill onco
the ground (Fig. 3). The building is con-
sidered 2 toal loss,

There were several church buildings with
masonry walls in the area near the epicenter.
Most of these suffered some damage, and
some were very seriously damaged, The ma-
sonry consists of fragments of lava rock laid
with & moftar made by calcining coral lime-
stone. In some chere was very lile moroar
in the inside pares of the wall. Most of the
buildings were moge than 95 years old,

The Central Kona Church at Kealakekua
suffered cracking of the inrerior plaster on
the east and west walls, bur the masonry
showed lictle or no cracking, At the back of
the chusch is a small lean-to addition, the
roof of which is supported by beams with
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ane end set into niches in the wall of the
maln building. During the earthquake chere
was enough differential moverment of the two
pomions of the building to pull the beams
out of their supporting niches and allow the
soof of the addition wo drop a few inches.
At the front of the church is a tower covered
with exterior plaster. The tower and main
church building are essentially scparate seruc-
tuses and appear to have moved independent-
'y during the earthquake. The p]asrcr of the
rower was badly cricked.

St. Paul's Church at Honalo, 1.9 miles
north of Kealakekua, suffered severe cracking
of the masonry in bath the main building
and the recrory. Kahikole Church, at Na-
poopoo, sulfered surposingly licde damage,
The lintels and incerior plaster showed some
Eiac[-!fﬂg, bue the masonry was unhammed,

The Protestant church at Hookena Beach
was badly damaged. The building consisted
of masonry walls and a sheet-iron roof, sup.
ported on heavy handhewn heams which in
turn were supported by east-west beams rest-
ing in niches on the upper edge of the fronc
and back walls, During the earthquake nearly
the whole front (west) wall was thrown our,
some debris being as much as 25 feer from

Fiz, 6, West end of Pu]-enm f._',hur{h ax ]-]-aularna
Beach showing complete demplition of masonry wall
af chis 100-year-edd structurs. Muach of the debris was
cleaced away soon afrer che sarthquake. Mo neardy
comparable demage o thes bulding is koown 1o have
taken place during che cennsry since & was buile

¥uona Earthquake — MACDONALD AND WENTWORTH

Fi, 7. 'Eal:hl.'-]u: Church .6 mile pomth of Hookena
Beach, From the naorthweeest, The wase end of chis chuech
was similidy thrown down and cuvwerd, o the st
The near corner and the corresponding carner of the
small bwilding, already withour a rood, suggest cdis-
placement most markedly o the norfwest, in the
general dicection of the ERECEIET.

the building {Fig. &). The ocher walls were
not appreciably damaged, even the interior
plaster being almost uncracked. It appears
possible that during the quake the roof may
have rended to move as a separare wnit from
the rest of the strecoere and, by its tendency
to lag behind during the initial violent east-
ward movement of the ground, may have
pushed out the front wall.

Similarly, a small stone building nearby,
which had long been withour a roof as is
shown by trees growing within the walls, had
bath its end walls thrown ourward, o west
and east, while the side walls remain standing
though somewhat cracked.

The Catholic church 0.6 mile north of
Hookena Beach was very heavily damaged.
The upper portions of both the east and west
walls were thrown down (Fig. 7), and the
interior plasrer on all walls was badly cracked.
However, the walls were builc merely of loose
stones laid cogether without mortar berween
them except close to the faces, where the
interior and exterior plaster had penstraced
2 short distance. Considering the cype of
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construction, probably the most surprising
feature is that the building had not collapsed
previously in one of the strong earthquakes
which occur in Kona every few years.

The lessons to be learned from the struc.
tural damage caused by the earthquake are
those which have been raught by many strong
carthquakes elsewhere, A large proportion of
the damage results from poor construction
of from poor of inappropriate materials, Un-
reinforced masonry structures are inadvisable
in any area subject to strong earthquakes.
Footings should be firm, and construcrion
maretials, particularly the underpinning,
should be sound. Ceoss bracing, particularly
of underpinaing, should be adequare in all
directions. The best insurance against earth-
quake damage is good construcrion,

Dawage to Warer Tanks

Practically all dwellings in the Kona area
are equipped with water tanks for scorge of
rain caught on the roof. Neardy all these
tanks were of wooden stave construcrion, A
large number of these round, tub-type ranks
wese destroyed or damaged by the esrthquake.

The few metal and masonry caniks were wn-
damaged. Because of their impartance, nor
only in Kona bur in many Hawaiian com-
munities, a special study of damage ro these
tanks has been undertaken. The resulrs will
be published elsewhere. Only a brief sum.
mary i5 given here,

Altogecher, approximarely 200 ranks of a
total of more than 1,000 in the heavily shaken
area were damaged or destroyed by the earth.
quake. Tank damage extended from Keauhou
on the norch o Milolii on the south and was
most severe in the area from Caprain Cook

o Hookena. . Tanks showed all deprees of

failure, from die development of slight leaks
to complete collapse. A few ranks may, a
least in part, have been pushed over by
neighboring structures, Thus, the tank ar the
southern end of the Honaunau School build-
ing (Fig. 8} may have been partly pushed
westward by the collapse of the adjacent

e o T

Fic. 8. Demolizhed rank west of the south end of
Honauray School. foocings an which the tank formedy

stoed, and parr of the school building, from the south.
WiEL

building, to which it was connected by a
rigid wooden down-spout. However, most of
the damaged ranks appear to have failed
because of their own behavios during the
earthguake. The commonest features con-
tributing to tank failure appear to have been
poor footings and inadequate cross bracing
of the underpinning,

Damage ro Stone Wally

The loose stone walls characreristic of the
Kona area were extensively damaged by the
earthquake, The principal damage was in the
area berween Keauhou, 3.5 miles norch of
Kealakekua, and Pahoehoe, 3 miles south of
Hookena (Fig. 1), However, isolared instances
of wall derangement were observed as far
nerch as Honokahaw, 16 miles nocth of the
epicentral area, and Naalehu, 36 miles south-
east. The distribution of damage ro walls is
shown graphically in Figure 3, Many miles of
wall required rebuilding, Since the cost of
contract rebuilding is approximarely a dollar
a yard, the toral monetary loss from the
destruction of walls is considerable.

Most of the stone walls in the area consist
of irregular fragments of clinkery aa lava less
than a foor across. A few walls have bases
of blocks a foot or mare long reaching half-
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wity 01 more through the wall, and, especially
in the older walls, occasional slabs are laid
partly or entirely through che wall o help
tie ic rogether. Because of the rough, irregular
surfaces of the fragments it is possible o
build them into a nearly vertical wall 3 or 4
feet high and only about 30 inches thick ar
the base, Such walls stand well under ordi-
niry eenditions, but, because of the shortness
of the bonding surfaces of adjacent hlocks,
they are rather unstable under any joggling,
such s by earthquakes. The earthquake of
August 21 caused excensive shaking down
of the walls. The commanest type of damage
wis 2 slumping of the upper part of the
downslope face of the wall, the fragments
rolling down and out  short distance from
the base of the wall. Such damage was espe-
cially eommon on the north-south trending
wills and ar high places on the walls. In 2
few instances, walls on nearly level ground
were dislodged almost equally in both direc-
tions, but the filure was preponderantly on
the west side of che walls, and the mareria]
from the walls was displaced westward,

Some of the westward displacement of
material probably resulted from the tend ency
of the loose marerial composing the wall to
lag behind during the initial strong enstward
movement of the ground. However, a large
proportion, perhaps most, of the failures of
the walls on their west side undoubredly re-
sulted from che facr that, because of the
generl westward slope of the ground, the
west side of the wall was higher and usually
steeper than the east side, and there was a
eendency for materials co shift downslope
under the influence of gravity.

Well-builr walls were surprisingly resistant
to ezrthquake damage. Thus, the wall zlong
the landward side of the highway from He.
naunau to Napoopoo, buil of carefully placed
rectangular blocks of lava, was almast whally
undamaged despite its location very close to
the epicenter. Likewise, in other parts of the
epicentral area, older walls in which slabs
extending through a Jarge portion of che wall

had been used ro tie the wall sogether showed
comparatively little damage,

At the ancient Ciry of Refuge at Honaunay,
abour 20 feet of the seaward side of the main
outer wall of the enclosure collapsed. Tr is
interesting to note that damage was restricred
to & reconstructed portion of the wall, where-
as the remaining portions of the org
enclosure wall and the walls of the heiau
platforms were undamaged. Homer Hayes,
a close student of the City of Refuge, has
made the highly plausible suggestion thar
the peculiar construction of the ancient walls,
in which oceasional broad slabs extend en-
tirely or lasgely through the wall 2nd some-
times bridge open spaces beneath, is respon-
sible for the greater resistance o carthquakes
of the old pertions of the wall,

Dhamage to Roads

Damage o paved roads was of three gen-
eral sons: (1) cracking of pavemenr, (2)
cracking and slumping of shoulders and sep-
aration of shoulders from pavement, and kY
collapse of road cuts, causing parrial obstruc.
tion of the soad. The later has already been
discussed under the heading "Rock Slides,”
Minar cracking of shoulders occusred over
an area exeending about 10 miles north and
12 miles south of the approximate epicenter,
and a few cracks were formed as far away as
the northeast side of Kilauea Caldera, 47
miles from the epicenter, However, extensive
pavement cracking and slumping were re.
stricted 1o the area between Capeain Cook
and Hookena. The distribution of cracks in
the road is shown in Figure 3,

Observed cracking or slumping of the
pavement or shoulders was entirely restricred
to portions of the road on fills. In building
the road, some gullies were crossed by laying
in a rock fill having a barter, or deparcure
from vertical, of less than 1 in 4, filling with
fine marerial, and laying asphale pavement
across the top. Such fills were insufficiently
stable ro withstand the shaking of a strong
earthquake, and in several places the down-
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Fio. 9. Crack elong roadside souch of Keilakekua,

from che south, showing seprration of embankment
from edge of pavement due 1o slumping,

slope face of the fill was |:|i_$|-|:|d£t\d, allowing
the material of the road bed ta settle, cracking
the pavement. In acher places the fill appears
to have settled a lietle merely by compaction
during the josding by the earthquake, causing
eracks in the pavement.

A common occurrence was the formarion
of a crack parallel ro the edge of the pavement
on its downslope side, either within the pave-
ment a few inches from its edge or berween
i and the shoulder (Fig. 9). Some of these
were as much as 7% feet long and 8 inches
wide. This appears to have resulted from a
downslope lurching of the shoulder, moving
a8 & sepante unit from the portion of che fill

beneath the pavement. The ind¢pendence of -

movement of the shoulder and pavement was
interestingly shown along the highway about
2 miles southeast of Caprain Cook, where
soil and sod on che shoulder were owerthrust
5 much as an inch onto the pavement,

Damage in Cemrteries

Many headstones in cemeteries in the area
near the epicenter were deranged by the
earthquake. As a parc of the general earth-
guake investigation, these cemeteries were
examined, and a rough scaristical study of the

e e
.
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damage was made, Unforiunately, owing m
shomage of perscnnel and pressure of other
duties, we were delayed several days in making
the cemetery examinations, and some resgg.
ration of headstones had already taken place
in some cemeteries before we visited chem,
However, in most cemeteries little restoration
had been done, and the damage remaining
was probably a representative sample of the
original damage. It is believed that pracdeally
all stones which had been dislodged could
be detected, even after they had been replaced,
by breaks or scratches on the stone or dis-
turbance of the cement bond at che base of
the stone.

There are more than 30 cemeteries in the
area, but most are small family or chorch
plots with few graves and have not been used
in recént times. In some places burial was in
vaults withour headstones or with headstones
or markers firmly cemented in place and not
readily susceptible to damage by an earth-
quake of the intensity of the one under study.
Most of the valuable information came from
a few of the larger cemeteries. Damage ar
these is summarized in the accompanying
table, and their locations are shown in Fig-
ure 1.

Derangement of headstones included over-
turning of stones and shifting of stones on
their bases with or without momtion, In
addition many grave caps were broken, some
by falling or disturbance of headstones and
some by lurching or slumping of che adjacent
subsoil. The latter type of damage was par-
ticulardy prevalent on steep slopes, where the
subsoil is thick and loose. Damage of all
sofrs was restricted to the area berween Ho-
nalo and Honokua, 5 miles noccheast and
10.3 miles south-southeast, respecrively, of
the probable position of the epicenter.

In cemeteries north of Keauhou no damage
or derangement was noted. Two miles south
of Keauhou, at Lanakila cemerery in Lehuula,
4 of the 15 headstones were dislodged o the

west, Inland and slightly northward, ar the

Daifukuji Mission in Honalo, abour § miles
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Fic. 10, Gravestone rotited counterclockwiss, in
Daifakuji cemersry, Kainaliv, looking approximacely
northwess

north of Napoopoo, of an estimated total of
150 grave markers, 6 toppled west, 7 nosth,
2 gast, and none south, Six had been shifred
north, 16 were rwisted counterclockwise, and
2 clockwise; & grave caps were broken (Fig,
10). It was reported that many more had been
disturbed bur had been restored.

Ar Hongwanji Mission, Kealakekua, with
mote than 600 graves, 12 headstones were
overthrown to the west, 9 1o the east, and
none to the north or south. Thircy-four were
owisted clockwise, 11 counterclockwise, one
each shifted north, west, and south; 22 grave
caps were broken.

At the Central Kona Church cemetery at
Kealakekua, 12 headstones and one lapge
memaornial monument were overiurmed west-
ward and one stone eastward, Another stone
was rorared counterclockwise. In the Epis-
copal cemetery, just across the highway, five
headstones were overturned wesoward, one
was rotated counterclockwise, and one clock-
wise,

Ar Kahikolu Church, about 0.5 mile south
of the Fealakekua faulr line, of a total of 10
headstones, 2 were overturned to the west
and one was twisted clockwise. Two miles

farcher inland but only about 0.6 mile south
of the fault line is another cemetery of the

Hongwanji Mission. Here, of moee than 200
headstones, 29 were still down on September
7, the majority having been dislodged 1o the
west, and 10 or more had been replaced.
Thirteen had been rwisted clockwise and 4
counterclockwise; 24 grave caps were broken.
There was much damage o caps and markers
in the lower section of the cemetery where
the ground is composed of rocky talus,

Ar 5. Benedict Church, 1.5 miles farther
south, there is a cemetery with approcimacely
100 markers. Nearly half of these are wooden
crosses, which were not deranged. Several
others are light concrere crosses with wire
reinforcing, Some of these were broken at
the shank so as to expose the wires one or
two of which were the sole remaining support.
Of abour 20 verical headstones, 11 were
displaced or broken.

The mast complete derangement of grave-
scones was found in the Kalahiki Japanese
cemetery, o small hillside cemerery 3.8 miles
south of Kealia, where only 2 of 30 markers
were found in position 3 days after the earth-
quake (Fig. 11). The dislodgement was chiefly
to the southwest and, to a lesser extent, to
the northeast, Ten were shifred to the norch
without being thrown down, Seven, including
some of these 10, were rotated dockwise and
one counterclockwise. Here, on loose, steeply
sloping grownd, a large proportion of the
grave caps were broken, owing to poor design
and o construction on the newly hezped
grave mound. This cemetery is about 11
miles south of the probable epicenter. South
of this point no cemeteries with headstones
susceptible to overturning or rowation were
found.

The prevailing east-west aximuth of fall of
gravescones throughout the area is probably
largely the resule of the prevailing westward
slope. The orienrarion of most cemereries is
governed by the general north-south alige-
ment of the principal roads, and, in turn, most
pravestones face the west or east and have

T
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TABLE 1
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the long dimension of their base ariented
north-south, Therefore, the stones rock in an
easc-west direction much more easily than in
any other, and, consequently, the mose likely
azimuth of fall 15 sast-west. Furthermors, un-
dex sustained shaking, there is a rendency for
all lodse objecs, including the soil cover, wo
work downslope to the west under the in-
fluence of gravicy.

Rutation of Columps

Imamuora {1957: 26} has shown that the
direction of . rotation of shorr rectangulsr
columns, such as many headstones are, can
be uwseful in determining the direction of
motion during an earthquake and, conse-
quently, the approximare azimuch of the line
toward the epicenter. If the earthquake mo-
tion is parallel ta the sides or to the diagonal
{A—DB, inset, Fig. 12) of the column, rotation
probably will not oeccur, However, if the
earthquake morion is in some intermediare
direction, such as E—E' in Figure 12, a
rocking of the column will be accompanied
by a rotational rendency. A ground motion
in the direction E' will cause the column 1o
rock on the corner B, At the same time, the
resulcanc of the force EX in the direction CI
will tend to rotase the column abour che
comer B in a counterclockwise direction.
Similardy, a motion in the direction E wall
tend o cavse a counterclockwise roration
about corner A. Direcrions of eathquake
motion lying in the unshaded ocrants of the
diagram tend to cause counterclockwise ro.
acion of the column, and directions of motion
in tive shaded cerancs tend co Ciuse clockwise
POTATiOn,

However, this law of rotation can be, and
commonly is, upser by other condirions. In.
homogeneity of the terrane may cause the
principal maotion o be, locally, in a direction
other than the azimuth pointing directly to
the epicenter. Also, excentric irregularicies in
the bottom of the monument or its under-
lying base, or in the adhesion herween the
monument and its base, may result in roaion

Fro. 12, Map of the cenrral Eong anea, showing the
prevalent dirsction of redation of monuments in ceme-
terics, The cemereries are; 1, Daifukuji, Hosslo;
3, Hoogwanp Mission, Fealikekoa; 5 Hongwanji
Mission, Keep 4, Kalahiki Japanese. Ar sach cemerery
the arraw indicaces the prevalens direcrion of soeation,
The boandaries of the ooments containing the direction

towand the eplcenter are prolonged. The stippled ares
west ol Caprain Cook is char in which theee or maore
of the acrants overlap, The inset in the lower left s
a dagram (afrer Imemum, 1937} of & hosizoaral
cross section of a rectangular coluen, indicating the
mannes in which harzantl earthquake mation E—E?
causes romeion of che calumn,

around those irregnlaricies independent of the
rotztion described above,

During this smudy ir soon became evident
that, 1o be of value, the direction of roration
must be considered on a statistical basis,
Thus, two columns only 10 feer apart in the
Christ Church cemerery ar Kealakekua were
rotated approximately equal amounts in op-
posite directions. Howeves, by using the pre-
vailing direction of rotation of a2 number of
columns in a single area, more wseful results
were obtained. The average direction of ro-
ration of monuments in each of six cemetery
areas fram 5 miles north to 10 miles south of
Mapoopoo were all consistent wich an origin
of the earthquake on or near the Kealakekua
faulc from 2.5 o 3 miles west of Napoopoo,
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Cemeteries close to the epicenter showed less
consistency in the direction of roraton than
did those farcher away,

In Figure 12 the prevalent directions of
rowarion of monuments in four cemereries
are shown. Four orther cemeteries were omit-
ted because no monuments were rotaced in
them, or because the number of rotated mo-
numents was too small to yield a reliable
stacistical resdle. Ac each of the four ceme-
teries plotted, the boundaries of the ocrants
containing the direction toward the epicenter
are prolonged. In an area largely west of the
shoreline, from 2 miles south ta 2 miles north
of the approximace trace of the Kealakekua
taule, three or more of the four significant
octants overlap, and it is within this area of
overlap that the epicenter should be situared.

LOMCATION OF THE EFICENTER

Because of the dismantling of all but one
of the seismographs on the island of Hawaij
during the preliminary phase of the earth-
quake, it is not possible to locate the arigin
or epicenter instrumentally, The only instru-
mental datum available is the 3—P interval
of 2.5 seconds given by the Bosch-Omaori
seismograph at the norchease rim of Kilauea
Caldera (Fig. 13). Using the tavel times
given by Byerly (1942: 210), chis gives a
distance of origin of the earthquake of ap.
proximately 47 miles from the Bosch-Omaori
instrument, These curved were derived for
sedimentary and graniric rocks but, over a
period of several years of use at the Voleano
Observatory, have yielded more sarisfactory
and reasonable earthquake locations than any
others. The use of Jones's (1933: 50) curve
for duration of the preliminary waves (T®)
ingreases the distance to only 49 miles. Taking
into consideration the area of greatest inten-
sity of the earthquake, these distances place
the origin of the quake 3 1o 5 miles west of
the coastline in the vicinity of Napoopoo,
The depth of origin appears probably o
hive been berween 3 and 10 miles,

Some information bearing on the locarion

B ol iy b
e
o
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of the epicenter can be derived from the

study of damage by the earthguake. The
general distribution of damage o roads,
stone walls, and road cuts along the main
highway is shown in Figure 3. This is based
on a count checked against odometer mile.
age, assigning one unit of damage for each
1 to 13 feer of collapsed wall or road cut,
Despite irregularities, the graph shows a dis-
tinctly symmeerical, bell-shaped distribution
curve, with irs peak about 2.5 miles by road
southeast of Caprain Cook, An average of
more than G0 items of damage per mile in
the central 5 miles decresses to only one or
two per mile more than 9 miles from che cens
ter. This point of maximum damage coincides
closely with the position of the buried inland
extension of the Kealakekua fault. Ocher
types of dzmage alse were most abundant in
the same general area. Together with the fact
that maost of the aftershocks, locaced by in-
strumental means, originated on the Keala.
kekus faulr, iv leaves little question that the
origin of the major carthquake lay on or
close o this fault, and that the easthquake
almose certainly resuleed from movement on
it.

The greatest scructural damage was fasther
sourh, ar Hookena, where the descruction of
the east and west walls of the two stone
churches suggests an epicenter somewhat far-
ther south. The possibility of 4 twin earth-
quake with one epicenter lying offshore
nearly west of Hookena has been considered,
bur no other evidence suggests ir, and no
signs of o second earthquake could be de-
tected from the seismograms either from the
islanel of Hawaii starions or from that of the
Coast and Geodetic Survey ar Barbers Point
on Oahu.

Throughout the. Kona area, the prevalent
direction of fall of rock slides, srone walls,
and rombsrones was wesoward, and che next
commonest direction was easeward, The seis-
mograms indicate that the first movement of
the ground was esseward, and it is probable
that some of the westward fall of objects was
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Fre, 13, Seismogram of aftershock recorded 4t 18:37,
Lemers indicare the poines of arrival of primsry (P), seca
ot the seismagram LOrrEEponds v dpprosinacely 0.7 mm

the result of lagping behind as the Eround
moved eastwird under them. To some EXIEnE
also, the peneral east-west azimuth of fall
undoubtedly reflects the direcrion of the Epi-
center. However, the prevailing  eastowest
slope appears to have been siill more impor-
rant in determining the direcrion of fal] of
objects. les effects on various types of damage
have already been indicared,

It has already been poinced our thar the
Prevalent direction of rorarien of columns in
cemeteries indicates a location of the epicen-
ter within the shaded offshore ares in Figure
2. This aren contains the seaward extension
of the Kealakekua faule,

As a result of the consideration of 4l lires
of evidence, the probable epicenter of the
earthquake is placed approximately 3 miles
west of Napoopao, ar latirude 197207 N, lon.
Eitude 133%58" W

INTEMSITY QF THE EARTHOQUAKE

There are in common use rwo different
"methods of determining and expressing the

+of ground motion at Kilsuen, 47 wtles from e epicenter,

strength of an earthquake. The older method
is based on the observed effects of the earth-
quake on structures and various ather ohjects.
Based on these effeces, 2 numerical value is
assigned which is termed the intensity of the
earthquake at any one paint, Obviously, since
the effecrs are less ar grearer distances from
the origin of the quake, the intensity de.
credses away from che epicenter, Varjous
sciles of intensicy have been proposed. Thar
used in the present study is the modified
Mercalli intensity scale of 1931 (Wood and
Neumann, 1931), in which vilues range from
1, at which the earthquake is not felr except
by @ very few persons under especially favor-
zble conditions, to 12, ar which damage is
total. The second method 23signs 4 value
called magnirude to the earthquake, based on
the effect on standard seismographs at known
discances from the arigin of the quake (Rich.
ver, 1933). The magnicude is a measure of the
amount of energy in the earthquake ar irs
point of arigin and, conseq wently, should be
essentially the same ar all measuring srations.

The notice of preliminary determinarion of
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epicenrer issued by the Coast and Geodetic
Survey lists the magnitude of the earthquake
of Auguse 21 as 6.75 as determined ar Pasa-
dena and 7.0 as determined ar Berkeley, in
California.

Ficld studies of the effects of the earth-
quake indicate an intensity of 7 on the modi-
fied Mercalli scale in the area near the
epicenter, decreasing to 6 ar Waiohinu and
Naalehu, 5.in the vicinity of Kilauea Calder
and in Hilo, and 4 ar Honokaa and in the
Kohala district at the noeth end of the island.
Ar Honolulu, 180 miles (288 km.) from the
epicenter, the intensity was 2. Populated
areas of the island of Hawaii are largely
restricted to the periphery of the island, The
interior portions of the island are almost
wholly enpopulated, making it impossible 1o
draw accurate isoseismal lines, Approximate
isoseismals are shown in Figure 1.

Given a single impulse, the minimum
horizontal acceleration that can cause the
sliding of a short stone column on a stone
base is 71 per cent of the value of graviey,
decreasing 10 37 per cent at an angle of
emergence of 35° to the horizoneal (Imamura,
1937: 103). Because che slidjug of headstones
and, especially, base plates was common in
cemeteries during the August 21 earthguake,
it might be concluded that cthe accelerntion
during the earthquake was ar least six tenths
that of praviry, However, Imamura (1937:
106) also has shown char semall, shost-period
vibrations in the epicentral areas of stron
earthquakes, although they do not themselves
cause the displacement of objects, may so
lewer the normal values of the coefficients of
friction that sliding can be caused by langer
period vibrations with zccelerations much Jess
than six tenths that of graviry, The presence
of such vjbraticns in the Kona area is sug.
gested by local vagaries of displacement and
by other behavior. The acceleration which
caused the lateral displacement of objecrs
duriag the Kona earthquake is not known
but probably was much less than six tenths
that of gravity.

e
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COMCLUSION L

.

The earthquake of August 21, 1951, [ike :

W

maost of its aftershocks, probably was caused bl

by movement on the Kealakekua faule. This :
i3 one of a number of similar fauls alon

which the lower slopes of Mauna Loa and i

Kilauea WVolcanoes have moved relatively
downward and outward toward the deep

ocean. In this sense the earthquake was tec.

tonic in origin.

In one sense, of course, all earthquakes in
Hawaii are volcanic in origin. However, the
August 21 earthquake cannot be directly re.
lared to any specific volcanic episode. It is
possible that it is relared in some way to the
grear extravasation of lava during the 1930
eruption of Mauna Loa, buc there is no
evidence to demonstrate such a relationship.
On Sepeember 16 a series of smaller earth-
quakes ariginated on the Kaoiki fault system,
a series of fracrures corresponding 1o the
Kenlakekua fault, on the southenst slope of
Mauna Loa. From mid-May uncil eardy July
sbnormally eapid easoward cilting ar Kilauea
Caldera indicared a rumescence of Mauna
Loa Yolcano, There is a possibility thar both
the August 21 carthquake and its aftershocks
and the September 16 earthquakes were
cavsed by a slight upward movement of the
central portion of Mauna Loa in relation o
the lower slopes. The August 21 earthquake
has no kaown connecticn with any Coming
volcanic activity, though such a relationship
MAay yer appear.

The southern part of the island of Hawaii
is subject o frequent earthquakes, but few
are a5 intense as that of August 21, 1931, The
grear earthquake of April 2, 1868, judging
fram the descriptions of damage, was much

more severe, Wood [1914) assigned 1o ic an
intensity of 10, Its epicenter was farther south,
near Waioliinu in Kau, where excensive suf-

face fuling ook place. The earthquakes ol
March 28 and April 3, 1868, also were Flr-::ih-

ably at least as severe as thar of Auguse, 1931
The easthquake of Ocrober 6, 1929, centered
beneath Hualalai Voleano, had a mﬂgn[[uqf?
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T, October, 1952 % Kona Earthquake — MACDONALD anD WENTWORTH 287
v .: ! of 6.3 (Gueenberg and Richter, 1949 207),
st 21, 1951, like ™ and caused damage as far south as Capeain
bably was caused "é: Cook. The Maui earthquake on January 23,
kekua faule, This £ 1938, had a magnitude of 6,75, about the
ilar faules along E'l same a3 that assigned by the Califomia In
Mauna Loa and W stitute: of Technology Seismological Labor-
noved relatively % atory in Pasadens for the earthquake of
bward the deep il August 21, 1951. Dusing the years from 1929
hquake was rec- ':rr o 1945, Gutenberg and Richeer {1949, table

Kona, will minimize or even eliminate the
damage r:sulti'n[; from the lesser :arrhquals;eﬁ
which the Kona area experiences frequently
in common with all the island of Hawaii
except the northernmost pare. However, it
may not be cconomically feasible to build
in such a way as o eliminace damage from
the infrequent large earchguakes.

t_i 17} list eight earthquakes of magnitude 5 and REFERENCES
I earthquakes in 1::.; over which originated in the geneml Hawaiian  Byenry, P, 1942, Sedsmodogy, 236 pp- Prentice
1. However, the = area. During the same interval they list 58 Hall New York,
« be directly re. '3- earthquakes in California with magnitude of

Danp, J. D. 1890, Characteristios of vadeanoer,
xvi+ 299 pp. Dodd, Mead & Co., New
York.

GuTENBERG, B., and C. F. RIcHTER. 1949,
Seismicity of the earth and avociated phewo-

mend. Vii+273 pp. Princeton Universiry
Press, Princeton,

¢ episode. It is
OMme way to the i
uring the 1950
ut there is ne -
a relationship. ©
¥ smaller earch-
ki fFaule system, .

3 or more and 127 in Japan and Kamchatka.
Thus, during those vears, California had about
seven times as many large earthquakes as the
Hawaiian area, and the Japan-Kamchacka area
had abour 16 times 23 many. However, there
are some areas, such as the northeasrern

onding to the

antil early July
ing at Kilauea
e of Mauna

theast slope of

United Seares, which have far fewer earth.
quakes than the Hawaiian area,

Based solely on the 1929-1945 interval, the
Hawaiian are2 can expect an average of about
onc catthquake of magnitude 5 or more every

ImMaMURA, A, 1937 Theoretical aund afiplred
dweimaisgy. 338 pp. Maruzen Co., Tokyo.
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EXECUTIVE SUMMARY

As part of the comprehensive Mauna Lani marine monitoring program, surveys were
conducted to assess populations of resident sea turtle (Chelonig mydas). Surveys were
conducted over three days (Oct. 15, Nov. 4 and Deg. 30, 1991] from the southarnmost
boundary of the Mauna Lani property to the southern edge of Puako Beach Lots. In total,
forty-eight turtles were observed; 25% were classed as juveniles, 60% wers sub-adults,
and 15% were large adults. These observations are consistent with previous studies which
report that the majo}ity of turtles in the area consists of juveniles and sub-adults. The
predominant behaviors of observed turtles was swimming and resting on the bottom or
under ladges. Mo tumors were observed on any individuals, and four turtles were noted to
be tagged.

Surveys indicate that turtle abundance is greatest in the area between Makaiwa Bay
and Nunuku Inlet (dive site known as "Turtles®), and off of Puako. Future surveys
(conducted on a quarterly schedule) will include repetitive intensive investigations of these
areas in order to develop a data base that will indicate any seasonal trends in usage. While
the procedures required to excavate the channel for the Mauna Lani Cove may temporarily
create conditions that are disruptive to turtles, the end result of channel construction will
Iikel_\r provide a region of increased usage for rasting and shelter.

Mauna Lani Sea Turtle Population Survey Mo, 1 Page 1



INTRODUCTION AND PURPOSE

Mauna Lani Resort, Inc. is currently planning a large project (Mauna Lani Covel,
located batween the Mauna Lani Bay Hotel and Bungalows and the Ritz-Carlton, Mauna
Lani Hotel, in South Kohala, Hawaii. While the detailed design concept of the project is yet
to be finalized, it is likely that the plan will include a water feature that will reguira
excavation of dry lands behind the shoraline to depths of 6 to 18 feet below sea level. The
excavated basin will be connected to the open ocean by an entrance channel that bisects a
fringing reef platform.

The proposed project will involve the alteration of some physical and biological
components of the marine environment, and may induce changes to some physical-
chemical parameters. As a result, an integral part of the planning process is to identify, and
mitigate to the highest degree possible, any potential for environmental degradation of the
nearshore ocean. Of particular importance is the potential for impacts from construction of
the water feature and entrance channel, as well as the effects from runoff of soil,
fertilizers, and other chemicals from land that can cause alterations of water gquality and
maring life.

In the interest of addressing these issues, and assuring maximal maintenance of
environmental quality, it has been deemed approprigte to conduct a long-term
comprahensive marine and anchialine pool monitoring program for the Mauna Lani Cove
project. Components of the comprehansive monitoring program include water chemistry,
and biotic community structure of coral reefs, anchialine pools, sea turtles, and cetaceans.
The present report constitutes the first increment in the sea turtle monitoring program.

Green sea turtles (Chelonia mydas) are known to frequent the reefs off of the
Mauna Lani Resort, as well as along reafs at Puako to the north and the Kapalaoa area to
the south (Brock 1989). Indeed, one green turtle resting site offshore of Mauna Lani known
as "Turtles” iz a popular dive tour destination.

Bacause of declining population sizes the green sea turtle was granted protection
under the federally mandated Endangered Species Act in 1977-78. Green turtles as adults
forage and rest in nearshore areas of the main Hawaiian Islands, while reproduction
primarily occurs during the summer months in the Northweast Hawaiian Islands. It appears
that adults migrate during the summer months to the isolated atolls to the northwest, and
return to the high islands in the late summer or early fall.
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In the main Hawaiian Islands, green turtles rest along ledges or in caves usually
within the 40 to 80 foot depth range during daylight. Undear cover of darkness, turtles
travel inshore to shallow subtidal and intertidal habitats to forage on benthic algae (Balasz
at al. 1987). The normal range of these daily movements between resting and foraging
areas is about one kilometer (Balazs 1980, Balasz et al. 1987). Thus, from the present
state of knowledge, an ideal green turtle habitat would have a variety of suitable offshore
resting habitat (undarcut ledges, caves) located within a kilometer or less of shallow
nearshore habitat populated with forage algal species. Selectivity of algal species
consumed by Hawaiian green turtles appears to vary with the locality of sampling, but
stomach content data show Acanthophora specifera and Amansia glormerata to ba
guantitatively the most important (Balasz et al 1987).

Program Objectives

The turtle menitoring program for the Mauna Lani Cove project has the following
objectives:

e collect data regarding the number of turtles present during daylight hours in nearshore
waters (i.e. resting habitat) between Honokaope Bay and Puako;

® datermine characteristics of the turtles that are sighted (species, size, sex,
distinguishing marks, and behavior);

® correlate sightings with environmental factors (i.e. foraging habitat) that might
explain thair presence and behavior; and

® reach preliminary conclusions about the extent to which the turtles sighted might be
affected by the proposed Mauna Lani Cove project.
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Methodology

The survays are pmsnntlv being conducted by community mambers in conjunction
with Monitoring Program Seiantists. Sewveral methods were employed in assessing green
wwrtle populations at Mauna Lani. To determine the location of various green turtle rastlnﬂ
sites, discussions were held with local residents who were able to specify areas of major
concentrations. Initially underwater surveys were also conducted of the entire area in order
gain an overall picture of the habitat. Initial survey methods included observations from
shore, snorkeling in shallow nearshore areas, SCUBA surveys of deeper offshore areas, and
offshore sightings from boats.

For purposes of identifying the geographical distribution of abundance, the shoreling
wag partitioned inm' five areas (see Figure 1). Area 1 consisted of the region between
Honokaope Bay and WaaWaa Point; Area 2 extends from WaaWaa Point to the northern
edge of Nunuku Inlet; Area 3 extends from Munuku Inlet to the north edge of Pauoa Bay;
Area 4 extends from Pauoa Bay to Kapuniau Point; end Area b extends from Kupuniau
Foint to the southern edge of Puako Beach Lots.

For subsequent menitering surveys, intensive, rather than extensive turtle censusing
will be carried out using SCUBA at the two sites deemed to be the most popular resting
habitats. These sites correspond to Areas 2 and 5 described above. These areas were also
the locales of previous turtle surveys (Brock 1989), therefore allowing for a historical
comparison in population parameters. Future repetitive intensive surveys at the same sites
will alse provide a long-term record of population dynamics. Dominant species of forage
alg'éﬂ in observed areas of grazing will also be recorded.

With all methods of investigation, upon sighting a turtle the diver attempts to observe the
following:

® 15 specias;
® its approximate carapace length lan indicator of size and ags);
o the turtle's sex;

® the presence of any distinguishing marks (such as tumors or coloration) that would
facilitate reidentification of the animal on subsequent surveys; and
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® the activity that the turtle is engaged in at the time of the sighting.

RESULTS

Observations were conducted on October 15, November 4, and December 30, 1991.
Results of the surveys are summarized in Table 1. In total, forty-eight individuals were
sighted during all surveys. The regions of most turtle observations were Area 4 (22 total
sightings) and Area 5 (17 total sightings). Such rankings may be somewhat misleading,
however, owing to the greater degrea of effort expended in these areas relative to those
further to the south. Imost observations, it was not possible to determine sex of
individuals owing tultheir small size.

Estimates of carapace {shell) length were divided into three classes; small {less than
15"}, medium {15"-30") and large (greater than 30"). Of the 48 individuals sighted, 13
were classed as small, 2B were classed as madium, and 7 wera classed as large. Thus,
only about 15% of the turtles sighted can be considered to be large adults, while about
B5% can be considered juveniles or sub-adults.

The predominant behavior of observed turtles was swimming (14 individuals) and
resting on the surface of the reef, under ledges, or in caves (28 individuals). Four
cbezervations in Area B reported turtles feeding on benthic algae. No tumors were ohservad
on any individuals. Tags were noted on 6 turtles.

~ Structure of the physical and biotic components of the nearshore marine environment
is described in detail in other sections of the monitoring program. In brief, the majority of
the Mauna Lani coastal area is characterized by a basaltic shoreline with pocket beaches of
white sand. Extension of the basalts below the intertidal region forms a nearshore bench
that drops sharply to a water depth of about 25-30 feet. Seaward of the bench drop, the
bottom slopes gently seaward, forming the zone of extensive coral growth which extends
to depths of 60-80 feet. Turtle resting habitat includes the vertical face of the basaltic
bench which is often undercut with caves, Turtles are also cbserved resting on the surface
of the deep beds of finger coral Porites compressa.

An exception to the general pattern of nearshore marine environmental structure

occurs in the area between Makaiwa Bay and Nunuku Inlet (Area 3) which encompasses
the dive site known as "Turtles”. In this area the basalt bench terminates in a series of
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elongate mounds and ridges that extend upwards as much as 15 feet from a sandy
bottom. Tops and sides of the mounds are covered with living coral. The mounds provide a
primary resting area for turtles, especially in areas with undercuts that afford shelter.

DISCUSSION

The results of the present survey reconfirm the findings of previcus surveys (Brock
1989) that indicate that there iz a resident population of green turtles offshore of the
Mauna Lani Resort and Puako. A one day census conducted in October 1989 encountered
22 individuals, compargd to the 48 individuals counted during three survey dates in the
October-December quarter on 1991.

The estimation of turtle size in the field is obviously somewhat subjective. Howevaer,
an idea of the size distribution is important for characterizing the observed populations in
the area of interest. Balazs (1980) defined green turtle growth with the following
groupings: juvenile - up to 28 inches in shell length; subadult - 28 to 35 inches in length;
and adult (reproductively active) as greater than 35 inches in length.

A consistent observation concerning the resident population off Mauna Lani is the
relative distribution among size classes. In the present survey 13 individuals (27%]) were
classified as "small {less than 157), 28 individuals (BE8%) were "medium” {(15-30") in size,
while only 7 out of 49 turtles (15%) were "large” (greater than 30%). Similarly, in a
previous survey of turtles in the same areas off Mauna Lani, Brock (1989) reported 77% of
the individuals to be below 25" in shall length, with a mean shell length of about 25
inches. In comparison, green turtles censused off of West Beach in leeward Oahu had an
estimated mean length of 24 inches (Brock 1988b). An ongoing survey of turtles off of the
site for the proposed Ewa Marina reports most individuals observed in a region of dense
aggregations are large individuals with shell lengths greater than 30"; small turtles are
exceedingly rare in this region {Marine Research Consultants 1992). Off of Hawaii Kai,
Dahu mean shell size was astimated at 25 inches, nearly identical to the Mauna Lani
gstimates.

One reason for the possible skewing of size distribution of turtles toward smaller
individuals may relate to the ongoing turtie release program carried out by Mauna Lani
Resort in conjunction with Sea Life Park. Juvenile turtles are released in the nearshore
ocean annually after baing reared within the Mauna Lani salt-water pond complex. It is
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possible that these turtles remain in the vicinity and are observed during subsequent
surveys. As six of the turtles observed in the present survey were tagged, it is possible
that same of the individuals were hatchlings from Sea Life Park. Anecdotal observations
by R. Brock and S. Dollar aisu.suggeat that dominant size class of turtles along the coast
of West Hawaii Is that of juveniles or subabults. As noted above, other areas of Hawaii,
notably the leeward coast of Oahu are characterized by populations dominated by larger
adults.

Perhaps coincident with the observations of size distribution skewed toward younger
individuals are the incidences of visible tumors. During the present survey no tUMOrSs Wwearg
observed on any individuals. It appears that such a pattern is consistent along the entire
west coast of Hawqii which does not exhibit high incidences of tumors (Balazs personal
communication).

As the present survey is the first in a program that will be ongoing through the pre-
and post-construction, it is not yet possible to draw conclusions regarding the seasonality
of turtle populations in the Mauna Lani area. Results of similar monitoring programs in
other locations in Hawaii point toward & distinct pattern of seasonal abundance. A two-
year survey off of Ewa, ODahu shows twao distinct levels of abundance. The results of
surveys from Movember to June of 1991 and 1992 were very similar, with green sea
turtles present in relatively large aggregations (= 10-20 individuals) in the region having the
vartical relief sufficient for providing shelter space for protection during daylight resting
behavier. Repetitive sightings of identifiable individuals also suggested that the same
turt_lﬂs had been inhabiting the area during the course of the survey program. Results of
surveys from June to October were also similar to each other, but differed rather
substantially from the surveys described above in that only 4-6 turtles were observed in
the area of high relief. The reduction of underwater sightings in August 1991 was
attributed in part to decreasead visibility owing to turbid conditions associated with wave
turbulence. During the Septamber and October 1981 and June 1892 surveys, however,
visibility was not substantially limited by resuspended material, and the number of
sightings was consistently low.

The cyclical pattern of abundance may represent a seasonal pattern of higher usage
of the Ewa area in the winter and spring months, and movement to other regions during
the summer. Reduced abundance in the late summer off Ewa may represent seasonal
migration to breeding grounds in the Northwest Hawaiian Islands. Alternatively, the data
may raflect a pattern of "local™ activity of changing resting habitat by the resident
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population. Results of repetitive surveys of turtle abundance in the vicinity of West Beach
suggest similar patterns of movement of "resident”™ populations that do not appear to be
braeding migrations (Brock 1988b). The continued time-course manitoring on a regular
basis off Mauna Lani will provide data to determine the patterns of occurrence on West
Hawaii, and how these patterns coincide with other locales in the Hawaiian Islands.

With regard to the potential effects to turtle populations from the proposed Mauna
Lani Cove, several preliminary observations can be made. Presently, areas of highest turtle
abundance are not in the region that will be physically altered by channel construction.
However, the planned configuration of the channel walls involves & stepped design of
alternating vertical and*horizontal surfaces. Such structure will increase the vertical reliaf of
the substratum compared to the present situation. Thus, it is likely that the post-
construction scenario will provide a more suitable resting habitat for turtles than the
present flat basaltic bench.

Erock (1989) discusses in detail the potential effects to turtles from blasting activities
involved with construction on the west coast of Oahu. A requirement of the blasting permit
will undoubtedly entail sweeps of the area prior to setting of charges to ensure that turtles
are not present in the immediate area. As no apparent negative impacts were obsarved in
turtle populaticns as a result of the construction activities off Oahu, it is not expected that
such negative impacts will occur &t Mauna Lani.
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Dien R. DeBnis Jr.
P.O.Box 5650
Kailua-Kopna, HI. 96745

April 24, 1992

Mr. George Balazs
| Zoologist-National Marine Fisheries
| 2570 Dole St.

Honolulu, HI. 96822-239s

Dear Mr. Balazs:

I am writing to . comment on scme observations I made while
swimming in the bay at Kahalu'u Beach Park here on the Big
Island. I am goncerned for the sea life living in Kahalu'u
bay, specifically Sea Turtles.

Since I moved to the Island of Hawaii a few years ago, I
have been enjoying the fact that we have a beauntiful reef
like the one at EKahalu'u Beach Park, Just minutes from our
homes in Railua and Keahou, you can snorkel and see many of
God's wonderful sea creatures that live in Kahalu'u up close
and personal. Just as I enjoy Kahalu'u, many others, both
residents and tourists, alse enjoy exploring the reef at
Kahalu'u Beach Park, which brings me to my concerns.

My first concern is for the Sea Turtles who use Kahalu'u

to feed. I have come to realize that when the tide is high,
there are some young Sea Turtles that frequently wvisit
Kahalu'u. This informatien I learned from cne of the life
guards at Kahalu'u who is also concerned for the Sea Turtles.

I also understand that some Sea Turtles are on the endangered
species list (namely Hawksbill Sea Turtles), and any Sea Turt-
le, Hawksbill or Green, is not to be chased, handled, or moles-
ted in any way. This information I learned from Steve Kaiser

of Bea Life Park.

Not long ago, while I was at Kahalu'u, I noticed a young Sea
Turtle being handled by some unsupervised children, and this
made me wonder, why isn't the government doing more to inform
pecple about the fact that Sea Turtles are protected animals?
I would like to see some informational signs posted regarding
Sea Turtles,

Another concern I have is for the other sea life living in
Kahalu'u bay. People are not paying attention to what they
stand on when they put their feet down. As a result, by obser-
ving the coral formations, you can see that the tops of some
of them are worn down flat, with unlcerations reminiscent of
wounds. One of these coral formations that has damage like
this was created some years ago when tires were placed in
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Kahalu'n specifically for creating these living coral for-
mations. This particular coral formation was being stood on

by a tourist who obviocusly did not know what he was doing.

I wish that person realized that he was standing on a living
organism. I feel more can be done to educate and inform the
many residents and tourists who use Kahalu'u everyday. They
need to know that this reef is a very fragile ecosystem and
they need to take great care when exploring the reef, in order
not to damage any of the sea life in Eahalu'u.

I feel it's important to the preservation of Kahalu'u that
the Hational Marine Fisheries include information about the
importance of sea life preservation at Kahalu'u Beach Park.
There already is a large information board at Kahalu'u that
was presented by the Friends of Eahalu'u some time ago; but
it does not contain any information about the fact that Sea
Turtles are endangered and should not be molested, nor doss
it contain any information about how delicate the environment
in the bay is. Sometimes it seems like Hawali has some dis-
posable ecosystems for a disposable society, and as a result,
Kahalu'u may be headed in the same direction as Hanama Bay

on O'ahu. As we all know, Hanama Bay has sustained major
ecaological damage from the many years of human intervention.
It would be ashame to let =2uch a beantiful reef at Kahalu'u
suffer this fate.

I have some simple suggestions that could get Kahalu'u on
the road to being cared for, and by, the people who use the
bay. Why can't we have some signs located right where people
enter the water,(simular to the signs I saw at Punalu'u
regarding Hawksbkbill Sea Turtles) and educate people. Also,
more information could be added to the information board in
the pavilion that evervone can read. Kahalu'u is a wonderful
place, and it's time to get the attention of the pecple, =0
everyvone can be apart of preserving Kahalu'u, and zo Kahalu'u
can be enjoyed now and in the future. I would like to hear
your opinion on this subject. Thank you for your attention.

Sincerely,

Ot Qose(C,

Dion R. DeBols, Jr.
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May 13, 1992 F(SW033: ETN

Dion R. DeBois, Jr.
P.O. Box 5650
Kailua-Kona, HI 96745

Dear Mr. DeBois:

I am writing in response to your letter to Mr. George Balazs at

our Honolulu Laboratory concerning sea turtles at Kahalu'u Beach
Park.

We have been working with The Ocean Recreation Council of Hawaii
(TORCH)}) and the University of Hawaii-Sea Grant to develop and
place signage at Kahalu'u Beach Park to inform visitors and
residents about the green turtles found there and the need to
leave them alone. Besides the legal prohibitions regarding
harassment of a threatened species there is the potential to
drive these turtles away if they are disturbed enough.

I have recently learned that the Friends of Kahalu'u Beach Park
are also interested in possibly refurbishing or revising the
information board at the Park. This may be a good opportunity to
include corals in the signage.

Ms., Karen Klein of TORCH (324-0447) is coordinating the sea
turtle sign project and would be receptive to any ideas you might

have regarding this subject. Thank you for your interest in
protecting listed sea turtles.

Sincerely,

Eugene T. Nitta
Protected Species Program Manager

cc: Karen Klein - TORCH
G. Balazs - F/SWC2

73 Years Stimulating America's Progress » 1913-1938




Here in the Hyatt Regency Walkoloa saltwater lagoon. you may encounter a
remarkable native: The Green Sea Turtle, These animals are fully protected
under State Law and the Federal Endangered Species Act, which prohibits
harassing or harming them in any way. Please be aware that any handling or
chasing turtles is illegal and puts these animals under stress.



Once tens of millions of green sea mrr]esli'nhabited the ocean. Now. due to
excessive hunting, incidental drift net kills, pollution and loss of nesting
beaches, fewer than 350 females nestin the Hawalian Islands. They grow very
slowly and may take 40-30 years to mature. These graceful saltwarter reptiles
feed almost entirely on seaweed and algae, making them a vital link in the
marine ecosystemn. Turtles migrate from the feeding areas in the maln Hawalian
Islands to the nesting areas at French Frigate Shoals from May to August.
Fernales lay about 100 eggs In a nest, but very few of the hatchlings will reach
adulthood.
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Please do not touch the rurtles,



Front Row Center

“Vista Waikoloa

A1 Wakoios Basch Resor

W hat could he more perfect than Vistz next door o The Kings Shops where you will
Waikaloa's location in the fbulous Watkoloa soon be able to shop and browse to vour hearts
Beach Besornon the Big Bkand of Hawaii? COntEnT,

We're “front row center” close to the With all this, our prices-are also right in the

beach, next to the Beach Course club house, middie of everything — vet with superb designs
and center between two world class hotels, the  and premier quality, conceived specifically for

Hyvawr RBegency Waikeloa and the Rovil those who demand value a5 well 23 exclusive
Waikoloun Hovel. resort living.
You are in the midst of two stunning Put yourself In the middle of everything.

18-hede signature golf courses and practically 1t makes sense
T Wi AND THREE BEDROOM FEE SIMPLE RESIDENCES
PriceD From 3449 000

Visit the Infoemarivn Cifice and Vidico Theater on Sle ar Walkolos Boeach Resort,
Open daily 8 am, w0 5 pm Telephone: (B0E) EA5-0081 * Exchosive Sabes Agent: Kohala Bay Propermies, Coufiesy o Brkens.
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ARE YOU READY FOR THE ULTIMATE?_g

tonlis. | S

SUBMARINES

The Experience
Incredible!

A First Class Adventure
in Hawaii’s Undersea World!

An experience wour il never forget. ., . a vovage of
afscovery that whl take vou into anather workd.
Descend to Atlantis Reer, and see brighthy colored reaf | e
fish, moray eals, and odhar fRscinating Creafunes of the %
submarine world, And enjoy this adventure in

'
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Howrly Dives Daily

WAIKIK! (808) 97 1-9811 _ 3 SUBMARINES
KONAB08) 329-6626 | i WALIKIKI * KONA * LAHAINA
LAHAINA [808) 6676604 ™,

oF Se vout rearest Activities Dok,
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(206 5. 1734 News Release

CONTACT: TERESA MORRIS FOR IMMEDIATE RELEASBE
THE LIMTIACO COMPANY
(Bo8) BB5-1234 EXT Z2B66
NATIONAL MARINE FISHERIES BERVICE TAG THREATENED
GREEN BEA TURTLES AT THE HYATT REGENCY WAIKOLOA

EOHALA COAST, HI -- February 12, 1992 -- With the efficiency
of movement that comes from long practice, George Balazs of the
National Marine Fisheries Service caught, removed and tagged
Thursday four of the green sea turtles that have taken up residency
in the Hyatt Regency Waikeoloa's lagoon.

The turtles, which are a members of a threatened species, were
removed from the lagoon, weighed, measured and examined for any
physical defects or abnormalities before being re-released. Balazs
explained that the examination and tagging "...allows the National
Marine Fisheries Service an increased knowledge of this threatened
spacies and the ability to record each individual's progress for
years to come."

Seeking food and protection, the turtles can be seen around
the base of the waterfall feeding constantly on the clumps of algae
that come over the falls and grow on the rocks and ledges of the
lagoon. Withlestimatad ages of between three and fifteen years,
the smallest of the four weighed in at 22 pounds and the largest

topped the 110 pound capacity of the scale.

({more)



Linda Elliott, Hyatt Regency Waikoloa's Wildlife Director,
estimates that there are a total of =ix turtles in the resort's
lagoon. "It is difficult to know exactly why these turtles decided
to make our lagoon their home” she stated Thursday., "We <an ondy
agsume that the lagoon naturally afford=s them adequate protection
from potential predators and plenty of food. We are very pleased
to have these wonderful animals as our guests and consider the
responsibility .of ensuring their continued health and safety a
privilege. I am delighted to report that George Balazs initial
findings show that each of the four he examined is thriving."

The National Marine Fisheries Service will continue to monitor
the turtles on an on-going basis. For more information, contact
George Balazs at the Natiocnal Marine Fisheries Service at (808)
943-1240 or Linda Elliott at the Hyatt Regency Waikoloa at (808)

885-1234 Ext. 1280.



