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A. HIGHLIGHTS

Coverage by noxious California grass was greatly reduced in the 20-acre
impoundment following three experimental drawdowns and grazing
attempts. Heavy rains, poor drainage, and the density of the grass
stands prevented complete coverage by cattle (Sec. F.2).

For +the second year, heavy winter rains resulted in major flooding by
the Hanalei River of Refuge pastures and taro fields (Sec. B}).

Invertebrates, fish, and waterbirds were collected from various wetland
areas on the Refuge for contaminant analyses. Results of analyses for
organochlorines and heavy metals will be compared with other Refuges,
and should provide a baseline for future concerns (Sec. D.5).

A contract for construction of moats, dikes and placement of water
control structures was issued to Kobayashi Truck and Equipment, Inc. of
Kauai for development of a 27-acre impoundment adjacent to the existing
impoundment at Hanalei NWR (Sec. I.1).

B. CLIMATIC CONDITIONS

Heavy November and mid-December rains caused flooding of Hanalei River,
resulting in inundation of taro fields and grazing pastures. Some taro
fields and fences were partially damaged. Flood waters also removed
some matted clumps of California grass that had been encroaching into
the river.

The following rainfall data were recorded at Princeville Ranch weather

station, 1/2 mile north of the Refuge. This station is nearest Hanalei
Refuge and provides the most representative weather.

1987 RAINFALL DATA FOR HANALEI NWR

Month Amount
{inches)
January 1.98
- February 6.04
March 2.92
April 6.70
May 6.42
June 6.68
July 7.54
August 4.64
September 11.43
October 8.56
November 8.83
December 22.92
TOTAL ANNUAL RAINFALL 94.61
MEAN MONTHLY RAINFALL 7.88



C. LAND ACQUISITION

3. Other

On August 29, the Assistant Refuge Manager (Wetlands) attended a
dedication ceremony at Hanalei NWR for the newly-restored Haraguchi
Rice Mill, which has been placed on the National Register of Historic
sites.

D. PLANNING

1. Master Plan

On August 10, various review comments were received in the Regional
Office from the Hawaii Office of State Planning, regarding the draft
Master Plan for the Hawaiian Wetlands National Wildlife Refuge Complex.
The plan raised concern from the Department of Land and Natural
Resources regarding potential adverse effects on archaeological and
historic sites. In order to comply with Section 106 of the National
Historic Preservation Act, we prepared a Memorandum of Understanding
with the Environmental Section of the U.S. Army Corps of Engineers
(Corps) . According to the agreement, a Corps staff archaeologist will
prepare an addendum to the Master Plan addressing possible effects on
historic sites and measures to mitigate these effects, if necessary.

4. Compliance With Environmental Mandate

The State of Hawai'i has determined that the Hanalei Valley is eligible

for inclusion on the National Register of Historic Places. Facility
and habitat improvements must be performed mindful of historic and
archaeological preservation. Coordination with the State Historic

Preservation Office (SHPO) and concurrence from the SHPO will be
required for projects on the Refuge.

5. Research and Investigation

Habitat improvements were planned for the 20-acre impoundment.
Eradication of California grass should be followed by establishment of
wetland vegetation that is preferred by endangered waterbirds for
production and maintenance habitat, and is also easier to maintain.
Monitoring of waterbird use and invertebrate responses should also be
conducted.

Monitoring of moorhen nesting was conducted when nests were reported by
taro permittees or encountered by Refuge staff. It was believed that
many nests were not being reported by taro farmers.






Fish and birds were collected from Hanalel wetlands during the summer
of 1987 for contaminant analyses. Tilapia were taken from a taro
drainage ditch, and aholehole were collected from the Hanalei River.
Various water bodies were sampled in an attempt to detect contaminant
differences; however, the same species of fish could not be collected
from each water body for consistency. Black~crowned night herons were
also collected from the Refuge for analysis of liver and fat tissues.
In September, all samples were forwarded to Patuxent Wildlife Research
Center contract laboratories for analysis of organochlorines and heavy
metals.

These +tissue samples will be analyzed for organochlorines and heavy

metals to detect levels available to endangered waterbirds. These
samples should also provide a baseline for future contaminant surveys.

E. ADMINISTRATION

5. Funding

The Wetland Refuges budget is allocated by the Hawaiian Islands Complex
Manager. During 1987, 1,071.5K was received for management
{(operations, maintenance and special projects) of the Refuge Complex.
A major special project funded at Hanalei NWR in 1987 was for the
development of a 27-acre impoundment for waterbirds. A contract for
rental of heavy equipment was issued to Kobayashi Truck and Equipment,
Inc. In Jlate September, $1,200.00 of coral rock was purchased for
surfacing a taro farming access road.

7. Technical Assistgnce

Regional Director Wallenstrom visited Hanalei NWR on January 16.

8. Other Items

A Refuge revenue sharing check for $12,552.00 was presented to Kaua'i
Mayor Kunimura on April 8. This amount was based on 75% of the
appraised land value of Hanaleil and Hule'ia NWRs; however, only 64% of
the full amount was appropriated, resulting in the payment.

The Complex Manager and Environmental Services staff attended a public
hearing +to present testimony against a proposed boat dock facility on
the Hanalei River. The Service fears impacts from increased activity
on the river would threaten endangered waterbirds.



F. HABITAT MANAGEMENT

1. General

This 917-acre Refuge consists of river bottom land, taro farms, and

wooded slopes in the northern end of Hanalei Valley. The primary
wetland habitat is taro fields (120 acres), located on both sides of
the Hanalei River. The 4 to 6 inch water depth maintained by taro

farmers provides habitat for the four endangered Hawaiian waterbirds:
stilt, coot, moorhen, and duck.

The river +that flows north through the middle of the Refuge also
provides wetland habitat. A 20-acre impoundment provides additional
wetland habitat, and eventually more grassland in this valley will be
converted to wetland habitat.

The forested slopes (458 acres) along most of the Refuge perimeter
provide an excellent buffer zone for the wetland.

Aerial photographs taken of Hanalei NWR and other wetland refuges in
1986, were transcribed onto maps to update locations of taro fields,
the new impoundment and residences.

2. Wetlands

Taro fields are generally considered to provide good maintenance
habitat for endangered waterbirds, but more production habitat is
needed. Proposed additional wetland impoundments constructed in
pasture and fallow areas will provide good habitat for all four
waterbird species throughout +the vyear and for wintering migrant
waterfowl and shorebirds.

Following three experimental drawdowns and grazing attempts this year,
the 20-acre impoundment remained choked with California grass that
covered 60% of the surface area. However, this represented a 45%
reduction in the coverage of the impoundment by dense stands of this
grass, as compared to 1986. After each grazing, the area was reflooded
in an attempt to drown the undesirable vegetation. However, heavy
rains and poor drainage prevented complete drying of +the pond and
limited the thoroughness of grazing by cattle. Following final
reflooding of the site in September, rapid colonization by water 1lily
(Nymphaea) was also observed.

Removal of noxious vegetation such as California grass and
establishment of more beneficial plant species will hopefully make this
impoundment a viable production area for endangered waterbirds.






4. Croplands

No official requests for additional taro land were received this vear,
but some permittees commented that they would like more land. Of 10
taro farming permittees, all of them maintain buildings on the Refuge
and 8 live there. They pay a fee for the land they farm and reside on,
but based on a 1986 Regional Solicitor's opinion, the permittees own
the houses, so the Service cannot charge rent for the houses.

Some damage from coots occurs to young taro plants during the winter.
Farmers have the option of putting up chicken wire fencing to exclude
the birds from recently started fields where damage is typically
greatest. Some farmers suffer the loss and accept the damage as one of
the costs of farming on the Refuge. Despite the loss to coots, most
farmers feel the farming is profitable and they appear tolerant of the
waterbirds.

Several +times during the year, Refuge staff met with taro farmers to
discuss problems and disagreements regarding ditch maintenance.
Farmers are required to cooperatively maintain irrigation and drainage
ditches; however, conflicts frequently arise.

7. Grazing

Approximately 132 acres of grazing land exist on Hanalei NWR.
Currently, three grazing permits are used on the Refuge: Mahuiki
(26.14), Tai Hook (17.5), and Princeville Cattle Company (88.0). The
total Animal Unit Months (AUM) grazed on Hanalei during 1987 was
approximately 1500 at $1.25 per AUM.

The main benefit of grazing to refuge management is providing close-
cropped pasture as seasonal habitat for waterbirds. Problems caused by
grazing include damage to crops, irrigation structures, or endangered
waterbird nests from cattle that escape fenced areas.

In 1986, Princeville Cattle Company cooperated with the Serwice by
fencing the 20-acre impoundment with the intent of grazing it for the
benefit of the Service as an experimental method of vegetation control.
This method proved effective at greatly reducing choking coverage of

the pond by the noxious California grass. Grazing also converts
nutrients currently tied up in demse grass into a more accessible
media, and compaction of pond dikes results from cattle use. The

grazer benefits from the forage provided to his cattle during the
grazing attempts.

10. Pest‘Control

Dogs and cats appear to be the worst predators of endangered waterbirds
on Kaua'i. Wild chickens or "jungle fowl" cause problems to taro by
pecking holes in taro corms, +thus allowing invasion of bacteria and
fungus that rot the corm. Wild chickens are controlled by Refuge staff
throughout the year.












3. Waterfowl

Small numbers (10-50) of northern shoveler, northern pintail, green- -
winged teal and American wigeon were observed utilizing the 20-acre
impoundment and taro fields on the Refuge during the months of November
through February. Waterfowl use of the Refuge is expected to increase
substantially with +the development of additional impoundments which
will provide the required feeding habitat during the winter season.

4. Harsh and Waterbirds

Black-crowned night herons occurred regularly on the Refuge, and counts
averaged 6-10 birds. The heron is known to take chicks and eggs of
endangered waterbirds, and evidence from stilt and moorhen nests
suggests that herons may have a significant impact on waterbird
production.

Cattle egrets have also been suspected of preying on endangered

waterbird eggs and young. This aggressive, introduced species
concentrates its feeding in areas of disturbance, and more recently in
shallow wetlands on the Refuge. An average of approximately 40 birds

was seen in 1987.

5. Shorebirds, ‘Gulls, Terns, and Allied Species

Lesser golden plovers winter on Hanalei NWR, with numbers averaging 7
birds. Wandering tattlers are sometimes seen im open taro ponds.
Additional shorebird species undoubtedly occur in the Hanalei NWR but
infrequent staff visits result in a lack of opportunity to accurately
survey these species.

11. Fisheries Resources

The aquatic fauna in Hanalei National Wildlife Refuge is found in the
taro fields, adjacent wetlands, and the Hanalei River. Many of these
species are food sources for the endangered waterbirds. The waterbirds
are attracted to chironomids (midges) and tubificids (worms), that
exist in the taro fields. Chironomids are abundant in shallow water,
while tubificids can flourish in wet and dry environments. Bird
feeding is most intensive during the wet fallow period of the taro
agricultural cycle, between harvesting and replanting of +the taro
fields. Endemic and exotic gastropod mollusks (snails, slugs, etc.),
as well as toads and bullfrogs, inhabit some of the taro fields and
ponds.

In a recent agquatic survey, +the Hanalei River was found +to have a
substantial population of native aquatic species. The Hanalei River
not only yielded the greatest number of endemic species in the streams
surveyed (based on the number of mountain shrimp per sampling station),
but also had the highest percentage of endemic species sampled (74%).
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Four species of native o'opu (gobies) are known to inhabit the streams
and ponds of Hanalei Valley. These are o'opu nakea (Awaous stamineus),
o'opu nopili (Sicydium stimpsoni), o'opu naniha (Awaous geniuttatus),
and o'opu okuhe (Eleotris sandwicensis).

O'opu nakea is the largest goby, and is commercially valuable. The
spawning season usually occurs between July and November, corresponding
with periods of storm flows in the river. Adult o'opu nakea are washed
down to estuarine areas where spawning occurs. The other species of
o'opu are believed to spawn year-round at any location of the river.

The ‘'opae kala'ole (Atya bisulcata), fresh water mountain shrimp, is
endemic to the Hawaiian Islands. It is described as a detritivore,
consuming suspended organic particles, and it generally inhabits the
middle and upper portions of streams. 'opae have a diadromous life
cycle, requiring access to seawater to spawn. Spawning takes place
year-round, suggesting a multivoltine life cycle known for many other
tropical species.

Other aquatic fish inhabiting the Refuge include tilapia
(Tilapia spp.), mosquito fish (Gambusia affinis), and swordtails
(Xiphophorus spp.) Fish species inhabiting or spawning in the estuary
and brackish waters of the Hanalei river include papio (Caranx sp.),
mullet (Mugil cephalus), barracuda (Sphyraena barracuda), milkfish
(Chanos chanos), and aholehole (Kuhlia sandwicensis). The brackish
waters also provide habitat for a number of species of crabs.

H. PUBLIC USE

6. Interpretive Exhibits/Demonstrations

A panel display at the Hanalei Valley overlook oconstructed in 1980
continues to provide information on taro and on the endangered
Hawaiian waterbirds found in Hanalei NWR. Approximately 555,000 people
viewed the Refuge and had access to interpretive panels in 1987.

9. Fishing

Hanalei River attracts recreational and part-time commercial fishermen
who fish mainly for several species of gobies. Fall or early winter
storms that create heavy stream flows induce one goby, the o'opu nakea,
to go downstream to spawn in estuaries. Commercial fishermen set nets
across Hanalei River to harvest tons of these fish annually. Nets
frequently break loose and are washed downstream and out to sea, thus
causing potential problems for other fish and marine life.

Unfortunately, the recreational fishermen who do the bulk of the
fishing in Hanalei River catch only a small portion of the fish
harvested. Commercial fishermen take a disproportionate amount of fish
in only a few days each year. Recreational fishermen have indicated a
decrease in fishing success over the past few years.

13



The Sport Fishing Plan for Hanalei NWR incorporated the state fishing
regulations to be applied +to Refuge fishing, but the plan also
expressed concern over some of the commercial fisheries uses of Hanalei
River.

16. Other Non—-Wildlife Oriented Recreation

Hanalei River has two small boat:harbors in the estuary. Many of these
boats give tours of Na Pali coast or whale-watching. Upon returning to
Hanalei River, many boats run upstream to flush saltwater from their
engines. This increase in boat traffic could have adverse impacts on
waterbird usage of the river as well as on the fisheries resource.

Kayak rental has been an increasing tourist related venture in the
Hanalei area. Many tourists rent kayaks and paddle up the Hanalei
River through the Refuge. This type of boating is not expected to
negatively affect waterbird use of the riverine habitats of the Refuge.

I. EQUIPMENT AND FACILITIES

1. New Construction

The site of a proposed wetland impoundment adjacent to +the existing
20-acre impoundment was surveyed by Refuge staff in March. Following
solicitation for bids' in July by the Regional O0ffice for +the
impoundment project, Kobayashi Trucking submitted the lowest bid of
$19,000. In October, the Refuge Manager met with Regional Office
representatives from Engineering and CGS and with Kobayashi Trucking to
conclude preconstruction paperwork. Refuge staff then met with U.S.
Army Corps of Engineers personnel to discuss permit needs for the
proposed wetland impoundment, construction of which will hopefully
begin in early 1988. Flashboard risers for proposed impoundments,
which were ordered through the Regional O0ffice in August, were
delivered to Hanalei NWR by Kaua'i Commercial Trucking Company.

Taro permittees Flora and Mal Quick continued reconstruction of their
dwelling on thelr taro parcel, following approval of their plans by
Kaua'i County. The proposed floor height of the house was considerably
higher +than the previous house which had been badly damaged during
Hurricane 'Iwa. Following discussion between the State Historic
Preservation Office and Kaua'i County, the proposed floor was lowered
two feet.

14



3. .Major Haintenance

The road leading to the wetland impoundment and three taro permittee
parcels was given a coat of crushed coral rock in August. Wet
conditions typically keep this road saturated allowing ruts and holes.
During 1987, a total of 180 tons of coral rock were purchased for road
maintenance on the Refuge.

J. OTHER ITEMS

2. Other Econonic Uses

University of Hawaiil researcher Dr. Ramon Dela Pena continues to study
different varieties of taro in an attempt to find additional marketing
outlets. Dela Pena farms a parcel of taro land on Hanalei Refuge for
his research activities. Potential markets for taro products are taro
chips and taro flour for pancakes or other baked goods and baby food.
Taro leaves are also eaten and used as traditional wrappings for some
foods.

4. Credits

This narrative was drafted by Thomas E. Harvey and additional
information and editing by Stewart I. Fefer.
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A. HIGHLIGHTS

Fish were collected from two sites on the Refuge for organochlorine and
heavy metal contaminant testing (Sec. D.5).

A wetland development plan was completed by contractors which detailed
plans for the construction of six shallow water impoundments comprising
67 acres. The total cost for construction of these impoundments was
estimated at more than one million dollars (Sec. D.2).

B. CLIMATIC CONDITIONS

A major storm occurred during the month of December 1987, and the
average rainfall was +therefore higher than normal. Weather data
recorded at Lihu'e Airport is most representative of Hule'ia NWR.

AVERAGE DAILY TEMPERATURE

Rainfall

Low High (inches)

January 66.0 77.2 1.35
February 62.0 76.8 2.79
March 64.7 77.8 2.13
April 67.6 77.83 3.57

May 66.4 77.5 1.85
“June 71.8 81.7 1.43
July 74.6 83.2 2.23
August 74.3 86.9 1.58
September 74.1 84.5 4.41
October 73.9 82.6 4.31
November 71.9 80.8 2.81
December 69.7 79.2 14 .49
TOTAL ANNUAL RAINFALL 42.95
AVERAGE MONTHLY RAINFALL 3.58




D. PLANNING

1. Master Plan

On August 10, the Regional Office received various review comments from
the Hawai'i Office of State Planning, regarding the Master Plan for the
Hawaiian Wetlands National Wildlife Refuge Complex. The plan raised
concern from the Department of Land and Natural Resources regarding
potential adverse effects on several archaeological and historic sites.
In response to these comments and in order to comply with Section 106
of the National Historic Preservation Act, we entered into a memorandum
of understanding with the Environmental Section of the U.S. Army Corps
of Engineers (Corps). According to this agreement, a Corps staff
archaeologist will prepare an addendum to the Master Plan, addressing
possible effects on historic sites and measures +to mitigate these
effects, if necessary.

2. Management Plan

An Advance Project Planning document for construction of shallow
impoundments at the Hule'ia NWR was completed in January by contractors
Wilson Okamoto and Associates, Inc. The plan involved diversion of the
Papakolea and Hule'ia Stream waters and +the development of 6
impoundments totalling 67 acres. The project is planned +to be
constructed in phases with half of the impoundments to be constructed
in Phase I at an estimated cost of $572,500 and half in Phase II for an
estimated cost of $501,500.00. The impoundments would create important
nesting and feeding habitat for endangered waterbirds.

5. Research and Investigation

Waterbird population counts were conducted monthly to provide
information on waterbird usage of the limited wetland habitat in this
area.

Fish (Tilapia sp.) were collected from Hule'ia River and Papakolea
Stream for contaminant sampling by Refuge staff. Backpack shockers,
scoop nets and seines were used in fish collection. Backpack shocking
was the most effective collecting technique for the rocky streams of
Hule'ia NWR. All samples were forwarded to Patuxent Wildlife Research
Center contract laboratories for analysis of organochlorines and heavy
metals.




E. ADMINISTRATION

1. Persomnel

In April 1987, the Hawaiian and Pacific Islands Refuge Complex staff
was reorganized. At this time, Stewart I. Fefer officially assumed the
responsibilities of Refuge Complex Manager for the Hawaiian Wetlands
Refuge Complex, the Hawaiian Islands NWRs and the Remote Islands NWRs.
Stephen Berendzen continued to serve as Refuge Manager for the five
wetland refuges on O'ahu, Kaua'i, and Moloka'i. 1In October, Thomas E
Harvey transferred from San Francisco Bay NWR and assumed the
responsibilities of Wildlife Biologist for both the Wetlands and
Hawaiian Island Refuge complexes.

David Woodside, Maintenance Worker, continues to be responsible for the
maintenance of windmills, pumps, equipment, roads, vegetation and
predators on Wetland refuges on O'ahu and Moloka'i.

5. Funding

The Wetland Refuges budget is allocated by the Hawaiian Islands Complex
Manager. During 1987, 1,071.5K was received for management
(operations, Maintenance and special projects) of the Refuge Complex.
No major projects were funded at Hule'ia NWR in 1987, and maintenance
and administrative activities were conducted from the Complex office
with responsibilities split between all wetland refuges.

7. Technical Assistance

Refuge staff participated in semi-annual, state-wide waterbird surveys,
and assisted other various agencies with resource-related concerns or

problems. The FWS Ecological Services office frequently asked advice
regarding review of Environmental Impact Statements and Environmental
Assessments pertaining to wetlands, waterbirds or any wetland
mitigation projects. Refuge staff were also involved in proposed

planning of other projects that may impact existing Refuges, such as
industrial parks, aquaculture facilities and well drilling.

8. Other

On April 3, 1987, a Refuge revenue check of $12,552.00 was presented to
Kaua'i Mayor Kunimura. This represented Kaua'i County's 1987 share of
the Refuge Revenue Sharing Act for the Hanalei and Hule'ia NWRs. The
payment represents 75% of the land's fair market value; however, only
64% of the total amount was appropriated by Congress for these funds,
so only that portion was paid to the county.













9. Fishing

Recreational fishing and crabbing is restricted to access by boat on
Hule'ia River. The amount of pressure on fisheries resources in this
stream is unknown, but small boat traffic on the river has apparently
increased in recent years according to the state fishery biologist.

16. Other Non—-Wildlife Oriented Recreation

The Hule'ia River Valley has been designated as a noise sensitive area
by the Federal Aviation Administration. However, there has been a
noticeable increase in helicopter use of this area. Helicopter tours
are popular with Kauva'i visitors, and much air traffic passes through
Hule'ia Valley over the Refuge.

J. OTHER ITEMS

2. Other Economic Uses

Special Use Permittee, Kaua'l River Adventures, was issued a revised
permit and charged a $500.00 fee to cover the cost of administering
their permit and to pay part of the travel expenses to monitor use of
the area by their commercial operation.

4. Credits

This narrative was drafted by Thomas E. Harvey and additional
information and review provided by Stewart I. Fefer.
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Contaminant sampling was conducted at both units of James Campbell NWR
to determine levels of contaminants in fish, and black-crowned night
herons; this sampling will provide insight into potential contaminant
levels in endangered waterbirds and their environment, as well as
provide baseline data for future comparison (Sec. D.5).

B. CLIMATIC CONDITIONS

The nearest weather recording station, Amorient Aquafarm, is adjacent
to the Refuge. The station summary for January-December, 1987
generally reflects the climatic conditions at the Refuge; however,
complete data was unavailable for most of the months of the year.

AVERAGE DAILY TEMPERATURE

Rainfall

Low High (inches)
January 64.6 75.2 unavailable
February 62.3 76.2 "
March 65.3 76.6 "
April 66.5 77.0 2.356
May 64.9 75.9 3.04
June 69.2 80.0 2.86
July unavailable unavailable unavailable
August " " "
September " " "
October " " "
November " " "
December ! " "

Typical weather patterns occurred in 1987: northeasterly trade winds

averaging 12-14 mph blew through most of the year; kona weather
occurred periodically through fall, winter and spring months resulting
in reduced winds from the south and prolonged periods of wet weather.

C. LAND ACQUISITION

3. Other

The lease agreement with James Campbell Estate for a 12 acre addition

to the existing Ki'i Unit lease progressed to a formal request for
recording the transfer in the land court office.



In early June, a letter expressing our interest in acquiring lands
adjacent to our existing lease as buffer areas was relayed to the James
Campbell Estate. In July, Dick Moore (RO - Realty) attended a Campbell
Estate meeting with Refuge staff to discuss proposed acquisition of
adjacent lands.

D. PLANNING

1. Master Plan

On August 10, various review comments were received in the Regional
Office from the Hawai'i Office of State Planning, regarding the Master
Plan for the Hawaiian Wetlands National Wildlife Refuge Complex. The
plan raised concern from the Department of Land and Natural Resources
regarding potential adverse effects on several archaeological and
historic sites. In response to these comments and in order to comply
with Section 106 of the National Historic Preservation Act, we entered
into a Memorandum of Understanding with the Environmental Section of
the U.S. Army Corps of Engineers (Corps). According to this agreement,
a Corps staff archaeologist will prepare an addendum to the Master
Plan, addressing possible effects on historic sites and measures to
mitigate these effects, if necessary.

5. Research and Investigations

Strategies for Managing Endangered Waterbirds on Hawaiian National
Wildlife Refuges

Investigator: Mr. Paul R. Chang (Co-operative Education Student)

Advisor: Dr. Curtice R. Griffin, University of Massachusetts,
Amherst, MA.

Collaborators: Mr. Stewart I. Fefer, Refuge Complex Manager
Mr. Steve Berendzen, Refuge Manager (Wetlands)

Objectives:

A. Monitor nesting phenologies, productivity, and mortality
factors of endangered waterbirds on NWR wetlands on O'ahu.

B. Evaluate accuracy of waterbird survey methods,
C. Determine relation between invertebrate numbers, fish
populations, and water salinities at James Campbell

NWR - Ki'i Unit.



Objectives (continued)

D. Develop management techniques to optimize waterbird use of
pickle weed (Batis maritima) on Refuge impoundments.

E. Determine the degree of hybridization of koloa and mallards
at James Campbell NWR - Ki'i Unit.

The following is a progress report on the results of this study during
1987.

Systematic searching for waterbird nest sites on the Ki'i Unit of James
Campbell NWR was conducted every three weeks. From April through
August, 132 nests of five waterbird species were found in +the KXi'i
Unit. The highest numbers of nests were found in ponds C and F.
Located nests were checked weekly to determine their fate. Hawaiian
ducks and coots had the lowest hatching success, while hatching success
of moorhens and stilts was relatively high. Causes of nest loss at the
egg stage varied between species; however, predation, flooding, and
abandonment, especially for ducks, contributed to the majority of nest
losses for all species.

Fledging success was low for coots and stilts (38% and 25%,
respectively) while moorhen fledging success was relatively high (68%).
Fledging success for Hawaiian ducks could not be determined since the
young leave the nest areas soon after hatching. Limited observations
indicated that dogs and herons were the primary predators of waterbird
chicks.

Intentional drawdown of ponds B, C and F for stilt nesting season
resulted in a synchronous nesting period by the stilts. Manipulation
of water levels to dewater ponds and concentrate invertebrates and fish
in puddles helped make a lot of food available for young stilt as they
were growing. Slight changes in pond water levels resulted in various
amounts of mudflat habitat, and provided dynamic fish and invertebrate
populations. A total of 36 stilts were fledged which is comparable to
the 40 fledged in 1986.

Survey Methods

Long Duration (120 min.) waterbird surveys from stations indicated much
variation in observability of waterbirds depending on species.
Depending on species, between 14% and 67% of the maximum number of
waterbirds observed during a 120 min. count period were counted during
the first S-min. interval. A survey period in excess of 120 min. was
needed to fully account for the maximum number of moorhens and coots
present on a pond. Observation periods of 100 min. and 110 min.
respectively, were needed to account for the maximum numbers of stilts
and ducks. These data indicate that standard biannual waterbird
censuses which typically consisted of short observation periods,
greatly underestimate actual waterbird numbers.
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Invertebrates and Salinity

During 1987, monthly invertebrate sampling occurred in ponds A, B, C
and G in two plant types: water hyssop (Bacopa monnieri) for core
samples and knottgrass (Paspalum distichum) for sweep samples. This
provided data on changes in invertebrate populations under relatively
high salinity conditions, following the release of saltwater effluent
from the adjacent Amorient Aquafarm (see Sec. F.1). Mean numbers of
total invertebrates varied between ponds for the same plant species.
Mean numbers of invertebrate families also varied between pond for the
same plant species. Mean numbers of invertebrate families for all
ponds combined declined over the study period, while total numbers of
invertebrates increased. Correlation analyses indicated a significant
(P < 0.002) negative relation between increasing salinity and mean
number of invertebrate families, Further, there was a positive
correlation (P < 0.0001) between increasing salinity and total numbers
of invertebrates present. These data indicate that while increased
salinities were detrimental to some invertebrate families, once these
salt—-sensitive invertebrate groups were eliminated from a pond, salt-
tolerant individuals increased their numbers.

Waterbird Use of Batis

Large portions of ponds A and E support uniform stands of pickle weed

(Batis maritima). In the fall of 1986 and 1987, portions of these
stands in pond A were removed to improve mix of open water and
vegetation. Work conducted this year and in 1988 will include

monitoring of waterbird responses, particularly by nesting coots and
stilts, to this increase in open water and edge habitat.

Koloa/Mallard Hybridization

Concern has been raised over the threat to the genetic integrity of the
Hawaiian duck from hybridization with wild and feral mallards. Upon
acquisition of State and Federal permits, single eggs will be collected
from koloa nests (not to exceed 40 eggs) at the Ki'i Unit during 1988
and from captive koloa at the State breeding facility. In addition,
five mallards and five mallard x koloa hybrids will be collected at the
Ki'i Unit. Collection of eggs from wild koloa at Ki'i is not expected
to adversely affect the species considering over 58% of all Ki'i koloa
eggs do not successfully hatch. Collected eggs and carcasses will be
frozen at Refuge facilities before shipment to the mainland for
mitochondrial DNA analyses conducted by the Savannah River Ecology
Laboratory in cooperation with the University of Massachusetts.



Control of Mongoose Predation on Endangered Hawaiian Birds

Project Leader: James O, Keith, Denver Wildlife Research Center, USDA,
APHIS/ADG

Objectives: A. Describe population biology of mongoose in Hawai'i
B. Develop methods to estimate mongoose abundance

C. Describe the movements of mongooses in selected
habitats. ’

D. Test toxicants for their toxicity to mongooses
(LD50) and evaluate their registration potential.

Mongooses (Herpestes aurocpunctatus) were introduced into Hawai'i in
1883 and now occur on all main islands except Kaua'i. Their predation
on eggs and young are limiting productivity and, thereby, restricting
the recovery of at least eight species of endangered Hawaiian birds.
These include the Hawaiian goose (Nesochen sandvicensis), the Hawaiian
Crow (Corvus hawaiiensis), the dark-rumped petrel (Pterodroma
phaeopygia sandwichensis), the Newell's shearwater (Puffinus newelli),
and the Hawaiian duck (Anas wyvilliana), coot (Fulica americana alai),
stilt (Himantopus mexicanus knudseni), and moorhen (Gallinula chloropus
sandvicensis). A method is needed to remove mongooses from breeding
areas of these species during the nesting season. In programmatic
meetings of the U.S. Fish and Wildlife Service during 1983, the
development of a method for poisoning mongooses was given a high
priority for future research on endangered species in Hawai'i. As a
result, an agreement was reached with the Denver Wildlife Research
Center for research on mongoose control over a 4-year period to begin
in FY 1984.

In late 1987, data on mongooses were obtained from wetlands. Mongoose
populations were found to be relatively more dense in wetlands than in

uplands, perhaps because food was more abundant. Home ranges were
smaller and individuals monitored by radiotelemetry returned each night
to permanent dens shared with other mongooses. In wupland areas,

mongooses are nomadic, wuse different dens each night and den alone.
Their reproductive success is poor. The pregnancy rate is low and few
pregnant females produce viable young; young and subadults are scarce
and the population consists largely of adults. Reproduction appeared
more successful in wetlands; young and subadults occur in numbers that
might be expected in a more healthy population.






herons were collected in 1987 to provide insight into contaminant
levels in these wetland ecosystems. Twenty-four composite samples of
two livers each from the herons and composite samples of Tilapia sp.,
mollies and other fish and invertebrates from each Refuge unit were
analyzed for heavy metals and organochlorines. Other Hawaiian wetlands
and Refuges were sampled as controls and for comparison.

E. ADMINISTRATION

1. Personnel

In April 1987, the Hawaiian and Pacific Islands Refuge Complex staff
was reorganized. At this time, Stewart I. Fefer officially assumed the
responsibilities of Refuge Complex Manager for the Hawaiian Wetlands
Refuge GComplex, the Hawaiian Islands NWRs and the Remote Island NWRs.
Stephen Berendzen continued to serve as Assistant Refuge Manager for
the five wetland refuges on 0'ahu, Kaua'i and Moloka'i. In October,
Thomas E. Harvey transferred from San Francisco Bay NWR and assumed the
responsibilities of Wildlife Biologist for both the Wetlands and
Hawaiian Island Refuge complexes.

David Woodside, Maintenance Worker, continues to be responsible for the
maintenance of windmills, pumps, eguipment, roads, vegetation, and
predators on James Campbell NWR as well as Pearl Harbor and Kakahai'a
NWRs.

A co-operative education position was funded for 1987 to allow graduate

research on endangered Hawaiian waterbirds in the wetland refuges.
Paul R. Chang selected for this position.

4. Volunteer Program

The Hawai'i chapter of the Audubon Society formally adopted James
Campbell Refuge through the Adopt-A-Refuge program in 1985. They have
provided active assistance through docent volunteers that lead tours of
various groups on the Refuge throughout the year. This program has
been a great asset to the Refuge, by reducing staff workload and
increasing public awareness of Refuge programs and endangered species.
In addition, they have expressed a willingness to financially assist
the Service with the implementation of a Public Use Plan including
visitor facilities and interpretive materials.

During the months of August and September, Jeffrey Howe volunteered to

assist with endangered waterbird studies on the wetland refuges. He
helped with waterbird censuses, nest searches, brood observations and
vegetation transplanting. Kenneth Niethammer volunteered during the

months of January and February to conduct invertebrate sampling,
waterbird censuses and minor maintenance. :
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5. Funding

The Wetland Refuges budget is allocated by the Hawaiian Islands Complex
Manager. During 1987, 1,071.5K was received for management/operations,
maintenance and special projects of the Refuges in Hawaii. The FY 87
budget for the wetland refuges was split between the five Refuges on
O'ahu, Kaua'i and Meloka'i.

Funding spent on the endangered waterbird study benefited all wetlands
in the state, but most of the work was conducted at James Campbell NWR.
Other projects included contaminant sampling, maintenance of pumps and
windmills, and fence construction at Punamano Unit.

6. Safety

In January, Refuge staff measured decibel levels emitted by tractors
and motorized equipment. )

7. Technical Assistance

Refuge staff participated in semi-annual, state-wide waterbird surveys,
and assisted other various agencies with resource-related concerns or
problems. Kane'ohe Marine Corps Air Station was given suggestions and
assistance regarding development plans for Nu'upia Ponds wildlife area.

The FWS Ecological Services office frequently asked advice regarding
review of Environmental Impact Statements and Environmental Assessments
pertaining to wetlands, waterbirds or any wetland mitigation projects.
Refuge staff were also involved in proposed planning of other projects
that may impact existing Refuges, such as industrial parks, aguaculture
facilities and well drilling. In addition, Refuge staff coordinated
with Animal Damage Control and Amorient Aquafarms concerning black-
crowned night heron depredation problems, and with the National Marine
Fisheries Service concerning monitoring of green sea turtles nesting on
the beach adjacent to the Refuge.

In July, Refuge staff attended a meeting of various State, City and
County agencies where they presented findings on the impacts of saline
discharge from adjacent saltwater prawn farms on freshwater wetlands in
James Campbell NWR.

A paper entitled "Hawaii's Endangered Waterbirds: A Resource
Management Challenge" by Curtice R. Griffin, Robert J. Shallenberger
and Stewart I. Fefer, was published in +the Proceedings of the
Freshwater Wetlands and Wildlife Symposium held in Charleston, SC.
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F. HABITAT MANAGEMENT

1. General

This 145-acre refuge consists of approximately 118 acres of wetlands,
10 acres of grasslands, and 27 acres of scrub forest areas.

The Ki'i Unit (107.3 acres) consists of a series of seven diked ponds
(A-G) 1in which water levels are controlled by electric and wind-driven

pumps. Water control structures in the form of concrete or metal
culverts and flash board risers connect each pond. Small nesting
islands were constructed within each pond. Dominant vegetation
includes: B. maritima, Brachiaria mutica, Pluchea indica, Scirpus

spp., Echinochloa crus—galli, and B. monnieri.

The Punamano Unit (37.5 acres) is a natural system. It is a spring-fed
pond with deeper water areas. This unit contains more emergent plant
growth than the Ki'i Unit. Its wetland area is dominated by Scirpus
spp. along with Typha sp., B. momnieri, and P. indica.

The Ki'i Unit is surrounded by a livestock fence, while the Punamano

Unit remains unfenced, except for a small portion completed in early
1986 by Refuge staff.

Freshwater Delivery System — Ki'i Unit

Amorient Aquafarm, adjacent to Ki'i Unit of James Campbell NWR began
converting aquaculture ponds from freshwater to saltwater in July,
1986. The company could not make profit on freshwater prawns so their
option was to go out of business or convert to saltwater shrimp.
Because of a much shorter growth cycle and greater demand, the
saltwater shrimp business appears to be more profitable. However,
impacts of saltwater effluent on James Campbell NWR are very harmful as
effluent passes through the refuge and is pumped into ponds.

The need for a freshwater delivery system was confirmed after
discussions with the State Department of Health concluded that Amorient
Aquafarm was not in violation of effluent discharge regulations.

Meetings with Amorient and Campbell Estate representatives through late
winter months resulted in plans to cooperatively install a new windmill
near Amorient's freshwater effluent discharge on Ki'i ditch.
Freshwater wells would also be drilled adjacent to the windmill +to
supplement the Ki'i ditch water. Funding sources were not confirmed
due +to the Services lack of funds available to commit to the project.
Campbell Estate and Amorient wanted the Service to provide at least 20%
of the required funding and much of the labor.

The Chevron fuel spill into Pearl Harbor that contaminated the Waiawa
Unit of Pearl Harbor NWR (see Pearl Harbor NWR narrative) stimulated
Chevron 0il Co. to volunteer wetland improvement projects for the
Complex. As the Waiawa Unit had been recently developed (19886), and a
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Ralph Miller Construction was contracted by Chevron to excavate the
windmill sump area, install concrete supports for the pump unit and
windmill, and install the plumbing from the wells and Ki'i ditch in
addition to installing the pump unit and windmill.

Geolabs Inc. drilled and cased three 3-inch wells on Ki'i Unit after
Refuge staff secured a test well permit from the Board of Water Supply.
The test well permit was provisioned with the understanding that a
production permit would be issued on the condition that total water
consumption by Campbell Estate, in the Kahuku area, would not exceed
the average annual volume used over the preceding five years. As
Amorient Aquafarms was now using considerable salt water rather than
freshwater in +their operation, meeting this condition was not a
problem,

Pipes and valves providing water to individual ponds along the line
were installed, and artesian flow from three wells was used to water
impoundments in early December.

The December irrigation was early enough to revive millet plants in
pond C that were dehydrating due to lack of adequate rain. A good
millet crop resulted after it had been feared that no sprouting would

survive the salt residues left on the pond mudflats. Apparently,
intermittent summer and fall rains washed the salts off of higher areas
and millet was able to germinate and sprout. Hopefully, this species

will get re-established throughout the Refuge after freshwater
conditions are restored. ' ’

Don Avery, the manufacturer of the new pumping system for the windmill,
performed some work on the windmill through December, but a 1lot of
modifications and finishing work remained to be done at year's end.

2. Wetlands
Kit'i Unit

Management within the Ki'i Unit consists of manipulating water levels
within ponds A, B, C, D, F, and G by pumping water from the main-
drainage canals. A 5 hp electric pump along with 2 low-1lift wind
generated pumps moves water to the ponds. One water delivery system is
a 18.5" pump (pump C) that is driven by a 12' windmill. The other
system is an 18" pump {(pump D) that is driven by a 14' windmill. Ponds
A and E are also flooded by backflowing water into them through
drainage ditches; the water is evacuated by the 40 hp pump from
Punamano ditch and artificially restricted by flashboards in the
concrete culvert. This elevates water levels in the ditches, resulting
in backflow into ponds A and E through flapgates in +the control
structures. By early December, artesian flow from three 3-inch
freshwater wells delivered water directly to ponds B, C, F and G
through 12-inch PVC pipe and indirectly to ponds A and D.
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Small areas of pickle weed were mowed in pond A in late fall to create
openings in the monotypic expanse of pickle weed. This plant species
is a pest only when it grows by rhizome to the extent where it becomes
a monotypic expanse. This plant is a heavy seed producer and provides
food and cover for waterbirds, as well as nesting substrata.
Invertebrate cover 1is also provided, but openings are necessary to
allow access by waterbirds to the food sources provided.

Indian fleabane (P. 1indica) is another plant pest that can dominate
wetland areas if not controlled. However, this species 1is easily
controlled by mowing and reflooding. Some scattered patches of
fleabane provide cover for wetland inhabitants, and stilts apparently
benefit from the protection it provides on especially windy days.

Another plant species that causes concern to wetland managers in

Hawai'i is water hyssop (B. monnieri). This low-growing succulent
grows 1in dense mats expanding by rhizome, and it floats on the water
surface, varying with water levels. This plant can be controlled by

discing in dry ponds if reflooding is delayed uptil after the plant
stems have desiccated. In permanently wet areas that cannot be disced,
a broad-leaf herbicide such as Banvel is effective.

Cattail and bulrush are also undesirable plant sﬁecies that canh rapidly
overtake wetland areas. The constant growing season allows up to 6
growth cycles per year of some bulrush species. Cattail also produces
vigorous new growth throughout the year, and the best control method in
most soil impoundments appears to be total exclusion. Herbicide and
manual pulling of new spouts are the most effective methods wused for
these two species at James Campbell NWR,

Other species considered pests on wetland refuges include cattle egrets
and black-crowned night herons. Cattle egrets were introduced to
Hawai'i in an attempt +to control agricultural pests, especially
ectoparasites of livestock. Cattle egret populations have exploded in
all main Hawaiian islands resulting in competition with many other bird
species. Reflooding of  ponds typically drives terrestrial
invertebrates out of the vegetation. These invertebrates could be a
tremendous food source and protein supply, especially for koloa, coots
and gallinules at the commencement of their breeding seasons. However,
hundreds of egrets usually converge on ponds when they are being
reflooded and the bulk of the invertebrates apparently feed cattle
egrets and their young in the adjacent rookery. This problem was
discussed with the local Animal Damage Control representative who is
working on a solution.

The indigenous black-crowned night herons have artificially high
populations in areas were aquaculture has enabled an increase in
numbers and maintains these populations. Herons mnot only compete for
food with endangered waterbirds, but they also feed on eggs and young
of waterbird species (also see Sec. D.5, Control of mongoose predation
on waterbirds and Sec. G.15, Animal Control). Counts of greater than
120 herons are frequently made on the Ki'i Unit, and a roost/rookery is
located on Punamano Unit,
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G. WILDLIFE

1. Wildlife Diversity

Although the wetland management efforts made during this period were
directed at improving the nesting and feeding habitats of the
endangered waterbirds, numerous other migratory bird species used these
same improved areas. The Refuge is used by many migrating and
wintering bird species.

The manager of the adjacent Amorient Aquafarm maintains small numbers
of several exotic waterfowl species, including mute and black swans,
pochards and shelducks. All birds are supposedly pinioned, however,
some individuals have been observed on the Ki'i Unit. For example, two
black swans which had strayed onto the Refuge were rounded up this
year. We have.made it quite clear to the owner of these birds of our
intentions to eradicate any exotic waterfowl encountered on the Refuge
in the future and have reminded him of his obligation to prevent their
wanderings.

2. Endangered and/or Threatened Species

All four endangered Hawaiian waterbirds (Hawaiian stilt, Hawaiian coot,
Hawaiian moorhen, and Hawaiian duck) nest and maintain populations on
both units of James Campbell NWR (see Figure 1 and Table 1). Normally,
the Ki'i Unit contains higher numbers of these birds. Ki'i Unit was
used more extensively for population assessment due to its
accessibility and manageable moist-soil impoundments.

Hawaiian Duck ("Koloa")

Hawaiian duck behavior and habitat use is not well wunderstood. This
species is very mobile and exhibits seasonal variation in use of James
Campbell wetlands. Peak numbers occur during the winter months with

nearly 100 koloa present on James Campbell NWR at times (Figure 1).
Populations build wup in late fall (typically coincides with pond
reflooding) and nesting usually begins in December. Koloa intermix
with wintering migrant ducks and apparently maintain themselves
throughout late spring after the migrants have departed. A small
percentage of nesting ducks remain on the Refuge through mid-summer,
some hens often producing up to 4 or 5 clutches per season. It was
estimated that as many as 22 pairs of koloa nested on James Campbell
NWR this year. Of 20 nests monitored, 40% successfully hatched at least
one egg, which is a relatively lower success rate than the previous two
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TABLE 1. Nesting activities by four endange{ed waterbirds at Ki'i Unit
of James Campbell NWR, 1985 - 1987,

Hawaiian Moorhen

SPECIES | Hawaiian Duck | | Hawaiian Coot | Hawaiian Stilt
I I | I

YEAR | 85 86 87 I 85 86 87 I 85 86 87 | 85 86 87
I I | I
I I | I

NO. OF I I | I

NESTS FOUND | 39 59 20 | 21 21 10 | 23 31 26 | 650 40 64
I | | I
| | | I

NO. SUCCESSFUL%Y | | I I

HATCHING NESTS | 26 39 8 | 16 17 9 | 17 24 14 I 24 33 42
| | | |
I I I |

PER CENT | | I I

SUCCESSFUL | 67 66 40 | 76 81 90 | 74 77 54 | 48 83 66
| I I |
I I I I

NO. YOUNG [ | | |

FLEDGED | ND 20 ND | ND 55 27 | ND 30 31 | 3 40 36
I I | I
| I I I

ND - no data available

1 Monitoring Periods:
1985 Jan -~ Dec
1986 Jan - Dec
1987 Apr - Aug

2 A nest was considered successful if at least one chick hatched.



FIGURE 1. Total numbers of four endangered waterbirds
on the Ki'i and Punamano Units of the James
Campbell NWR during monthly -ard incidental
censuses, 1985 - 1987.
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Hawaiian Moorhen

Unlike the Hawaiian coot, the moorhen appears to be strictly
territorial and does not have large "floating" populations of
nonbreeding birds. Most areas of potential habitat appear to have a
pair of moorhen occupying a territory. They do not tolerate other
conspecifics inside their territory and presumably chase off ‘their
voung shortly after fledging. Moorhen territories seem to be more
flexible +than those of breeding coots, and they fluctuate somewhat in
size depending on water conditions. The number of territories appears
to be somewhat stable with an estimated 40+ pairs on James Campbell
NWR. The highly variable and low count results for this species
(Figure 1) reflect the secretive nature of the moorhen as well as an
inconsistent degree of monthly census effort.

Nesting typically occurs from December through July, but in permanent
water areas, some pairs nest throughout the vear; very similar to
paired coots. Ten nests were discovered from April-August and it was
estimated that approximately 27 moorhen young were fledged in 1987
(Table 1). Moorhen nesting and fledging success seems to be better
than that of the koloa or coot, possibly due to their habit of foraging
in more terrestrial habitat where a greater abundance and diversity of
food might be available for young. ’

Hawaiian Stilt

The Hawaiian stilt is a mobile species that wutilizes dynamic food
sources as they become available, especially on the adjacent aquafarm
when ponds are dewatered for shrimp or prawn harvest. Manipulation of
Refuge ponds also increases available food through reflooding of
densely vegetated areas, drawdown of ponds to concentrate fish and
invertebrates, and decomposition of annual plant material, resulting in
tremendous invertebrate - hatches.

The stilts utilizing James Campbell NWR and the Amorient Aquafarm
should be considered one population. ™Maximum numbers of approximately
140 individuals were observed at the Ki'i Unit during the months of
November through December, with 70-100 observed during the peak nesting
months ~ of May through June (Figure 1). For 64 nests monitored this
year, hatching success was 78% and a total of 36 young were fledged
(Table 1) .

Manipulation of- moist-soil impoundments for stilt nesting works very
well for production of annual plant species such as millet and makai.
A slight drawdown at the onset of stilt breeding season (usually March
through May) provides small humps of mudflat or nesting islands that
birds will mnest on. Gradual drawdown should provide mudflat and
shallow water areas for thé earliest hatching stilt c¢hicks, and
additional drawdown provides formation of puddles where small fish and
invertebrates are concentrated. Minor fluctuations of water levels
result in hatches of additional Gambusia and Tilapia providing a good
food source as long as fish brood stock are maintained in the ponds.
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but clutches that hatched were typically large and brood survival was
excellent. However, +the recruitment was not obvious in this small
population so unexplained mortality or emigration must be limiting the
growth of this population.

4. Marsh and Waterbirds

Combined counts of black-crowned night herons in the Ki'i and Punamano
Units revealed a variable population of 100-200 birds. Little is known
about their feeding habits on the Refuge due to their crepuscular and
nocturnal habits. Frequently, herons are observed in areas adjacent to
nesting coots and stilts. Several times during the year, night herons
were observed taking the young of endangered waterbirds.

The cattle egret population is also wvariable, but an adjacent.
rookery/roost harbors up to several thousand egrets. At times when
ponds are being reflooded, well in excess of 200 birds can be seen
feeding in the flooded vegetation picking up displaced terrestrial
invertebrates that otherwise would  feed endangered waterbirds or
recently arrived migrants. It is uncertain what additional impacts the
cattle egrets may have on the endangered waterbirds; they could
possibly act as predators or vectors of avian disease.

A black-crowned night heron roost/rookery is located in a large clump
of +trees in the center of Punamano Unit. Numbers typically average
about 30 birds and the impact on endangered waterbirds on the wetland
ecosystem is unknown.

5. Shorebirds, Gulls, Terns, and Allied Species

The Refuge is one of the better shorebird habitats in the state and
several species may be seen during the fall, winter, and spring months.
Habitat manipulations designed for the stilt at the Ki'i Unit were
equally attractive to most migratory shorebirds.

Ki'i Unit
American golden plover and ruddy turnstones were the most abundant
species, totalling several hundred individuals during the fall

migration. Sanderlings and wandering tattlers were also common, with
peak numbers during the fall migration.
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6. Raptors

Short-eared owls (pueo) were frequently observed hunting over the
grassy areas of the Ki'i Unit, or flying over portions of marsh at the
Punamano Unit. The pueo probably nests on the Refuge, although no
nests were actually located.

Occasional observations of a barn owl were made on the Ki'i Unit. This
species was introduced to prey on rats and mice in sugar cane to
hopefully decrease the impacts of the rodents on +the sugar cane
production.

7. Other Migratory Birds

Laysan albatrosses were regular visitors on the dunes outside of Ki'i
Unit during the winter months. Great frigatebirds would occasionally
drink fresh water or take Tilapia sp. from Ki'i ponds by swooping low
over them.

10. Other Resident Wildlife

Approximately 20 to 30 ring-necked pheasants reside on the Refuge. In
the past, local hunters have crossed Refuge boundaries in search of
these birds.

15. Animal Control

Live traps were set prior to the two nesting peaks of the endangered

waterbirds during 1987 +to catch mongooses, dogs, and cats. The
mongoose 1is a prolific animal that is quite an efficient predator of
waterbirds and their young. The trapping program is designed to

minimize predation on nests and young.

H. PUBLIC USE

1. General

The XKi'i Unit of James Campbell NWR has been designated by the Refuge
Complex as the Refuge interpretation and education site for the island
of O0'ahu. It is the largest unit, and occasional public use of portion
of the unit results in minimal disturbance to the waterbirds.

Public wuse of James Campbell NWR during 1987 was limited to specific
requests by school groups, scout clubs, local bird groups or
individuals interested in visiting the Refuge for educational purposes
such as photographic documentation or visual observation. The Refuge
was visited by approximately 13 groups, consisting of nearl 300
people, during the year. Many of the group tours were led by Audubon
Society docents.
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Public use of Ki'i Unit is limited, primarily due to +the lack of
restroom facilities, 1lack of interpretive displays, and the Refuge's
distant location on the North Shore of O'ahu, in addition to the lack
of part-time personnel or volunteer staff needed to monitor and
maintain proposed public use facilities.

Small groups of individuals from various agencies, organizations or
professional businesses visited James Campbell NWR during 1987. Some
visits were for wetland design purposes while other visits were
intended to enlighten individuals on certain aspects of the Refuge or
on mechanics of specific facilities.

In July, the Assistant Refuge Manager gave a field presentation for a
field presentation for a Biological Diversity workshop sponsored by the
East-West Center of the University of Hawaii. Biologist from several
nations attended the workshop with an emphasis on managing for
biological diversity of preserve areas.

2. Outdoor Classrooms

The Refuge was visited by seven groups, containing approximately 200
students, during the year. Refuge staff and Audubon Society docents
conducted the tours. Most school groups visit during the late fall and
winter months when many migrant birds are present to observe, most
ponds are full, and stilt are not yet nesting--when disturbance could
impact them.

The docent program helps secure the Refuge's environmental education
objectives of the Ki'i Unit. Docents attempt to encourage the use of
the Refuge as a classroom. Ecological studies involving the animals,
plants, invertebrates, water chemistry, etc., are promoted.

6. Interpretive Exhibits/Demonstrations

In February, an Interpretive Development Prospectus for James Campbell
NWR was completed. This documented the need for providing public
visitation facilities and described +the current level of public
interest in observing wetland habitat and waterbirds, on O'ahu. The
prospectus also detailed a number of proposed facilities for the Refuge
which will improve public use opportunities. These include: widening
the entrance road, signing, parking area, gravel trail, restrooms,
boardwalk and a wildlife observation structure. Estimated costs and
staffing needs for the facilities were also described. Some
improvements such as widening the entrance road, gravelling a parking
area and trail work, were completed under contract with Ron's
Construction.
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Plans for the proposed wildlife observation structure were submitted

to various potential contractors. Unfortunately, mno affordable bids
were submitted for the project which will be partly funded through a
donation from Campbell Estate. Richard Kuehner and Melvie Wong

(RO/EPIC) inspected visitor improvements and discussed the proposed
public facility in December.

11. Wildlife Observation

Seven birding groups toured the Ki'i Unit of the Refuge during 1987,
and all of the school groups that visited were intent on observing the
wetlands and its unique inhabitants.

17. Law Enforcement

An occasional weekend problem is the trespass of fishermen on the Ki'i
Unit. Most times they are attempting to catch baitfish at the outlet
structure. Those apprehended were advised of the Refuge objectives and
the rationale for not allowing trespass on the Refuge. No <citations
were issued.

I. EQUIPMENT AND FACILITIES

1. New Construction

Ron's Construction from Honolulu, mobilized a 450 John Deere
trackloader in October +to grade and gravel a new entrance road and
parking area for a future planned public use facility. They also

assisted with placement of pipe for the new freshwater delivery system.

4. Equipment Utilization and Replacement

A new bank mower was purchased from Alamo Group in Texas for the John
Deere 302 farm tractor. This mower should allow better control of
noxious California grass along pond banks and dikes.

7. Energy Conservation

The windmills on Ki'i Unit working the Avery/Young pumps appear to be a
good combination for pumping great volumes of water with only a 1low
head. These windmills are prototypes and require frequent servicing
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A. HIGHLIGHTS

Birds, fish and invertebrates were collected from both Refuge units and
analyzed for heavy metal and organochlorines residues. (Sec. D.5.)

Meetings with U.S. Army representatives paid off in the form of a
Memorandum of Understanding (MOU) for +the reconstruction of +the
Honouliuli Unit impoundments. This project greatly increased available
habitat on the Refuge and provided a training opportunity for heavy
equipment operators (Sec. I.2)

A ruptured pipeline allowed 1,000 gallons of jet fuel to be pumped into
the Waiawa Unit, causing mortality of endangered waterbirds (Sec. F.2).

A floating intake device was installed on the intake pump for the
Waiawa Unit of the Pear Harbor NWR. As a result, the pump draws only
surface water from Waiawa Spring, significantly reducing the salinity
of water pumped into Refuge ponds.

B. CLIMATIC CONDITIONS

The nearest weather reporting station, the Honolulu Observation
Station, is located approximately 3 miles south of the Refuge. The
following station summary for January-December, 1987 reflects the
climatic conditions at the Refuge:

AVERAGE DAILY TEMPERATURE

Rainfall

Low High {inches)
January 63.3 80.9 0.44
February 59.8 79.8 1.31
March 63.0 81.2 0.59
April 65.9 81.8 0.72
May 65.5 82.1 0.62
June 68.8 86.3 1.06
July 71.1 88.8 0.38
August 70.9 89.6 0.26
September 72.5 89.1 1.51
October 70.9 87.2 0.56
November 68.8 85.7 0.99
December 66.1 82.2 14.93
TOTAL ANNUAL RAINFALL 23.37
MEAN MONTHLY RAINFALL 1.95



Temperatures are expressed in degrees Fahrenheit, and rainfall
(precipitation) is expressed in inches. Total rainfall for the year
was 23.37 inches. Sixty percent of this precipitation occurred on
December 31, during a storm which caused major flood damage elsewhere
on O'ahu.

C. LAND ACQUISITION

3. Other

Both units of the Refuge, Waiawa Unit (24.5 acres) and the Honouliuli
Unit (36.5 acres), are perpetual easements from the U.8. Navy. These
easements were obtained in 1976. An additional 14-acre parcel,
hereafter called the Waiawa Annex Unit, was offered to the Service by
the Navy in 1979. This unit, located approximately one-half mile south
of the Waiawa Unit on the same peninsula, contains a deep coastal fish
pond overgrown with a dense stand of mangrove trees. The Service
determined that the Waiawa Annex would require high initial
development; in its present state, this unit only provides marginal

habitat for endangered waterbirds. Development of the Waiawa Annex
Unit has been delayed until additional funds for management are
obtained. The City and County of Honolulu expressed an interest in a

portion of the Waiawa Annex Unit land as part of a municipal golf
course.

D. PLANNING

1. Master Plan

On August 10, review comments were received in the Regional Office from
the Hawaii Office of State Planning, regarding the Master Plan for the
Hawaiian Wetlands NWR Complex. Specific comments regarding the Pearl
Harbor NWR concerned potential adverse effects on archaeological and
historic sites and a zoning disparity due to a military and military-
industrial land wuse designation for the Refuge under the Ewa
Development Plan.

Most of what is in the Master Plan, relating to Refuge development has
been accomplished. Reconstruction at the Waiawa Unit occurred in 1985
and ponds 3 and 4 of the Honouliuli Unit were reconstructed in 1987.



5. Research and Investigations

Strategies for Managing Endangered Waterbirds on Hawaiian National
Wildlife Refuges

Investigator: Mr. Paul R. Chang (Co-operative Education Student)

Advisor: Dr. Curtice R. Griffin

Collaborators: Mr. Stewart I. Fefer, Refuge Complex Manager
Mr. Steve Berendzen, Refuge Manager (Wetlands)

Funding: Hawaiian and Pacific Islands NWR Complex

OBJECTIVES

A. Monitor nesting phenologies, productivity, and mortality
factors of endangered waterbirds on NWR wetlands on O'ahu.

B. Evaluate accuracy of waterbird survey methods. This project
commenced on April 1, 1987 and field studies will be
completed on August 5, 1988. Systematic surveys of waterbird
nest sites on the Honouliuli and Waiawa Units of Pearl Harbor
NWR were conducted every three weeks. Numbers of nest by
species and nest fates were recorded for both units.

Long duration (120 min.) waterbird censuses from stations indicated
much variation in observability of waterbirds depending on species.
These data indicated that standard biannual waterbird censuses, which
typically consists of short observation periods, greatly underestimate
actual waterbird numbers. The information from the waterbird census

study will be used to develop Refuge waterbird monitoring techniques
to be implemented in future years.






E. ADMINISTRATION

1. Personnel

In April 1987, the Hawaiian and Pacific Islands NWR Complex staff was
reorganized. At this time, Stewart I. Fefer officially assumed the
responsibilities of Refuge Complex Manager for the Hawaiian Wetlands
NWR Complex, the Hawaiian Islands NWR and the Pacific Remote Islands
NWRs.

Stephen Berendzen continued to serve as Refuge Manager for the five
wetland refuges on O!'ahu, Kaua'i, and Moloka'i. In October, Thomas E.
Harvey transferred from San Francisco Bay NWR and assumed the duties of
Wildlife Biologist for both the Wetlands and Hawaiian Island Refuge
complexes.

David Woodside, Maintenance Worker, continues to be responsible for the
maintenance of pumps, equipment, roads, vegetation, and predators on
Pearl Harbor NWR, as well as James Campbell and Kakahai'a NWRs.

A co-operative education position was funded for 1987 and 1988 to allow

graduate research on endangered Hawaiian waterbirds in +the wetland
refuges. Paul R. Chang has been selected for this position.

4. Volunteer Programs

During the months of August and September, Jeffrey Howe volunteered to
assist with endangered waterbird studies on the wetland refuges. He
helped with waterbird censuses, nest searches, brood observations and
vegetation transplanting.

5. Funding

The Wetland Refuges budget is allocated by the Hawaiian Islands Complex
Manager. During 1987, 1,071.5K was received for management (operations,
Maintenance and special projects) of the Refuge Complex. No major
projects were funded at Pearl Harbor NWR in 1987, and maintenance and
administrative activities were conducted from the Complex office with
responsibilities split between all wetland refuges.

7. Technical Assistance

Refuge staff participated in semi-annual state-wide waterbird surveys,
and assisted other various agencies with resource-related concerns or
problems. The FWS Ecological Service office frequently asked advice
regarding review of environmental impact assessment documents
pertaining to wetlands, waterbirds or any wetland mitigation projects.



Refuge staff continued their participation on the Tri-Agency Committee
for +the management of the wildlife sanctuaries at the Kane'ohe Marine
Corps Air Station. The wetland sanctuary at Nu'upia Ponds continued to
be a major focus of this effort.

Refuge staff met with U.S. Army, Corps of Engineers and Chevron 0il Co.
to discuss possible mitigation for a wetland site near the Honouliuli
Unit which had been filled by a Chevron contractor. In addition, staff
met with County officials to discuss possible impacts from the proposed
West Loch Estates housing subdivision adjacent to the Honouliuli Unit.

In May, Bob McVein (RO/ENG) met with Refuge staff, Chevron engineers
and private consultants to discuss alternate water delivery options for
the Waiawa Unit.

In September, Mike Poe (RO/ENG) assisted with the reconstruction

project performed by the Army at the Honouliuli Unit.

F. HABITAT MANAGEMENT

1. General

This two-unit, 61l-acre Refuge consists primarily of shallow man-made
impoundments surrounded by service roads (one-lane, gravel) and a
partial scrub forest buffer zone 30-50 feet wide. A 7-foot high chain
link fence surrounds each Refuge unit. Water levels in the the
individual impoundments are maintained artificially by electric pumps.

2. Wetlands

Islands and open water habitat were created within both units during
the inception of the Refuge. FWS investigations have indicated that
these islands are too large in diameter and height. Large islands are
less productive than the small islands because stilts are very
territorial and will defend the entire island on which they nest.
However, stilts will tolerate other stilts nesting on nearby islands.
Furthermore, the high islands at 1-1/2 feet or more above the water
surface, provide a dry substrate for the establishment of undesirable
upland vegetation. Lower islands preclude dry-land conditions and can
be flooded to kill any unwanted vegetation that may become established.
In 1985, +the ponds were reconstructed at Waiawa Unit, resulting in
smaller islands with more water surface area available.

The Waiawa Unit has problems with extremely high salinities. High
tides bring Pearl Harbor sea water up into Waiawa Spring. Water is
pumped from the Spring into the Refuge management ponds by a new 5-hp
submersible pump and 600 feet of 4-inch PVC pipe. The ponds total 20
acres in size and management capabilities are limited by the restricted
size and length of this pipe. Salinities within the management ponds
increase as evaporation reduces the amount of fresh water thus,
concentrating the salts.









G. NWILDLIFE

1. Wildlife Diversity

This Refuge was established as mitigation for the loss of stilt feeding
habitat when the Keehi Lagoon reef runway of the Honolulu International
Airport was built in 1976. As a result, the man-made wetland habitats
of this Refuge were designed to provide feeding and nesting areas
primarily for stilts. Other endangered waterbirds, and migrant
shorebirds and waterfowl have also benefited from +these habitat
modifications. The high salinity conditions at the Waiawa Unit have
restricted the diversity of avifauna compared with the fresh water
conditions at the Honouliuli Unit. Efforts to decrease the salinity at
this unit were begun in 1980 and continued through 1986.

2. Endangered and/or Threatened Species

The Pearl Harbor NWR is part of a wetland complex centered around the
Waipio Peninsula sugar settling basins. The settling ponds provide
abundant food for many stilts and shorebirds, as well as lesser numbers
of coots and ducks. Some stilts nest at these settling ponds, but most
nesting in this complex is done on the Refuge units. Both coots and
stilts move between the settling ponds and Refuge units, but most
territorial birds remain on Refuge units unless water or food
conditions force them to go elsewhere. Most birds using the settling
ponds are non-territorial birds that "float" among settling ponds and
occasionally visit Refuge units when food is more plentiful.

Oahu Sugar leases the settling pond land from the U. S. Navy, and they
use the ponds for settling the solids out of sugar cane wash water.
The milling operation closes for 3 months during the winter, and for
nearly 2 months no water flows into the settling ponds. As settling
ponds evaporate and dry, the dependent birds may be without foraging
habitat if rains don't maintain mudflats and moist soil areas.

Waiawa Unit

During 1987, populations of endangered Hawaiian stilt fluctuated with
food availability. As many as 50 stilt inhabited the two ponds at
Waiawa Unit, especially during the breeding season when most birds were
territorial. Coot numbers fluctuated depending on water conditions,
with peak numbers totalling 15 birds in November and December. Koloa
were occasionally observed at Waiawa ponds; wusually one pair was seen.
No koloa nesting was documented at this unit. No endangered moorhens
were seen at Waiawa in 1987, and none have been documented in the past.
The saline water and lack of robust emergent vegetation apparently
precludes moorhen usage.
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Honouliuli Unit

Black—crowned night heron numbers at Honouliuli Unit were very similar
to those observed at Waiawa, however, cattle egret counts ranged from
1-14 during the year.

5. Shorebirds, Gulls, Terns, and Allied Species

Waiawa Unit

The Waiawa Unit generally has more shorebird usage than Honouliuli, due
to more mudflat habitat. The most common shorebirds during migration
and winter months are the lesser Pacific golden plover, ruddy
turnstone, sanderling, and wandering tattler. Counts of plovers ranged
from 4-145 during the year with highest numbers during +the sprint
migration.

Honouliuli Unit

The same shorebird species that are found at Walawa also use Honouliuli
Unit during the same time period. Shorebird numbers at Honouliuli are
typically less than those found at Waiawa.

11. Fisheries Resources

There are tremendous abundances of fish in both Pearl Harbor units,
with a dynamic -resource of estuarine fish in Waiawa. The stilts
apparently utilize small fish as food throughout the year, but it is
suspected that fish are. impacting invertebrate populations and aquatic
plant growth due to their high densities.

15. Animal Control

Live traps were set by Refuge staff during summer months to catch
mongoose and cats. The mongoose is a prolific animal that is an
efficient predator on the waterbirds and their young. The trapping
program is designed +to reduce their numbers during peak waterbird
nesting periods.
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H. PUBLIC USE

1. General

The urban, yet secluded location of this Refuge presents a great
potential for environmental education. The small area of each wunit
would restrict the size of school groups and season of visits to
minimize disturbance to the endangered waterbirds. Special teacher-
training sessions could easily be accommodated with 1lesson plans
designed +to maximize the learning experience during subsequent brief
visits by school groups. Budget and staff limitations thus far have
limited such activity.

17. Law Enforcement

There has been a perennial problem with a few night fishermen from the
the Pearl City area who insist upon walking through the Waiawa Unit to
fish off the Refuge in Pearl Harbor. They repeatedly cut holes in our
boundary chain link fence, which we repeatedly repaired.

I. EQUIPMENT AND FACILITIES

2. Rehabijlitation

Repeated communication with the U.S. Army at Fort Shafter in 1986 and
early 1987 paid off through development of a Memorandum of
Understanding (MOU) between the Service and the Army. The MOU stated
that the Service would provide a site for heavy equipment training,
plans for requested improvements and fuel for all equipment. The Army
agreed to provide equipment and operators to reconstruct ponds 8 and 4
at Honouliuli Unit of Pearl Harbor NWR. These ponds were consolidated
into one larger pond and the large islands were removed or reduced in
elevation, thus providing much more water surface area.

The MOU was signed into effect in August and Army equipment was

mobilized to Honouliuli by the end of the month. A heavy rain stalled
work in early September when work was just beginning to progress more
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4. Equipment Utilization and Replacement

A Case 580B backhoe was transported from Tern Island, French Frigate
Shoals, renovated, and is now available for the Pearl Harbor NWR units.

J. OTHER ITEMS

1. Cooperative Programs

The Refuge is fortunate to be able to use a portion of the U.S. Navy
motorpool area for storage. The area is located adjacent to the Waiawa
Unit. The JD 302 tractor, with its implements are stored in this
secure location. They also provide us with some additional enclosed
storage for fencing and other hardware materials.

4. Credits

This report was written by Thomas E. Harvey and Stephen L. Berendzen,
and edited by Stewart I. Fefer.

16



KAKAHAT ' A

NATI ONAL WILDLIFE REFUGE

ANNUAL NARRATIVE REPORT
Calendar Year 1987

U.S. Department of the Interior
Fish and Wildlife Service
NATIONAL WILDLIFE REFUGE SYSTEM



KAKAHAT'A NATIONAL WILDLIFE REFUGE

no

SO WD

0 -3O0 O WD

INTRODUCTION
TABLE OF CONTENTS
A. HIGHLIGHTS
B. CLIMATIC CONDITIONS

C. LAND ACQUISITION

Fee Title
Easements
Other

D. PLANNING

Master Plan .
Management Plan .
Public Partlclpatlon
Compliance with Env1ronmental and Cultural Resource Mandates
Research and Investigations
Other

E. ADMINISTRATION

Personnel

Youth Program .

Other Manpower Programs
Volunteer Programs
Funding .

Safety .
Technical Ass1stance
Other

Page

NTR

NTR
NTR
NTR

NTR

NTR
NTR
NTR

NTR
NTR



W W0 Ok wNDRE

O W30 G R WD

O ® 30 G b WD

F. HABITAT MANAGEMENT

General.

Wetlands

Forests.

Croplands.

Grassland.

Other Habitats

Grazing.

Haying . .

Fire Management.

Pest Control

Water Rights .
Wilderness and Sp801a1 Areas
WPA Easement Monitoring.

G. WILDLIFE

Wildlife Diversity . .o

Endangered and/or Threatened Spe01es
Waterfowl. .

Marsh and Waterblrds e e e e e e
Shorebirds, Gulls, Terns, and Allied Species
Raptors. .

Other Mlgratory Blrds .

Game Mammals . .

Marine Mammals .

Other Resident Wlldllfe

Fisheries Resources.

Wildlife Propagation and Stocklng

Surplus Animal Disposal.

Scientific Collections

Animal Control

Marking and Banding. .

Disease Prevention and Control

H. PUBLIC USE

General. N .

Outdoor Classrooms - Students
Outdoor Classrooms -~ Teachers.
Interpretive Foot Trails
Interpretive Tour Routes
Interpretive Exhlblts/Demonstratlons
Other Interpretive Programs.
Hunting.

Fishing.

ii

Z o

TR
NTR
NTR
NTR
NTR
NTR
NTR

NTR
NTR

NTR

© 0

NTR
NTR
NTR
NTR

NTR
NTR
NTR
NTR
10

NTR
NTR

10
10
NTR
NTR
NTR
NTR
NTR
NTR
10



10.
11.
12.
13.
14.
15.
i6.
17.
i8.
19.

W

30 Ok WN R

H.

Trapping . .
wWildlife Observatlon

PUBLIC USE (Cont.)

Other Wildlife Oriented Recreatlon

Camping.
Picnicking . . .
Off-Road Vehlcllng .

Other Non-Wildlife Orlented Recreatlon .

Law Enforcement.

Cooperating Associations

Concessions.

I. EQUIPMENT AND FACILITIES

New Construction
Rehabilitation .
Major Maintenance.

Equipment Utilization and Replacement

Communications Systems
Computer Systems
Energy Conservation.
Other.

J. OTHER ITEMS
Cooperative Programs
Other Economic Uses.
Items of Interest.
Credits.
K. FEEDBACK
L. INFORMATION PACKET - - -~ (inside back cover)

.

iii

NTR
NTR
NTR
NTR
10

NTR
NTR
NTR
NTR
NTR

NTR
11

NTR
NTR
NTR
NTR
12

NTR

12
NTR
NTR
12






A. HIGHLIGHTS
Two species of fish were collected from the Refuge and analyzed for
heavy metals and organochlorine residues (Sec. D.5).
A newly-installed 460-volt submersible electric pump now provides a

critically-needed additional water delivery system for the 5.5-acre
impoundment (Sec. I.2).

B. CLIMATIC CONDITIONS

The nearest weather recording station, Moloka'i Airport, is located 10

miles west of the Refuge. Temperature and rainfall data from this
station, which is at a higher elevation than the Refuge, does not
accurately reflect the conditions at the Refuge. No wind speed data
are available for the island of Moloka'i. General weather conditions

are similar +to that reported for the Honolulu Weather Observation
Station.

The Refuge 1is located on the leeward side of the island of Moloka'i.
The Refuge typically receives annual rainfall of 20-30 inches.
Occasional storms will cause flooding in coastal areas near the Refuge.

Winds during 1987 were light and variable, +thus minimizing the amount
of water pumped into the impoundment from the windmill. The water
level in the moist-soil impoundment gradually decreased throughout the
summer.

C. LAND ACQUISITION

1. Fee Title

One parcel of private property on the north side of the Refuge is
surrounded by Refuge land on three sides. This parcel belongs to the
heirs of Sadakara. The property is located close to one of the
Refuge's main water springs and less than 50 feet from the wetland.
Presently it is unoccupied; however, this may not be the case for very
long. Owners and realtors have been showing this parcel and other
properties to prospective buyers.

2. . Easements

A lot Dbordering the north side of the Refuge is owned by a private

individual intending to construct a house on the site. Authorization
for an entry easement has been given and maintenance conditions have
been clarified. Impacts of his proposed residence on the Refuge and

endangered waterbirds have also been discussed.



D. PLANNING

1. Master Plan

On August 10, various review comments were received in +the Regional
Office from the Hawai'i Office of State Planning, regarding the Master
Plan for the Hawaiian Wetlands National Wildlife Refuge Complex. The
plan raised concern from the Department of Land and Natural Resources
regarding potential adverse effects on several archaeological and
historic sites. Man-made fish ponds such as Kakahai'a are considered
unique historical sites. In response to these comments and in order to
comply with Section 106 of the National Historic Preservation Act, we
entered into a memorandum of understanding with the Environmental
Section of the U.S. Army Corps of Engineers (Corps). According to this
agreement, &a Corps staff archaeologist will prepare an addendum to the
Master Plan, addressing possible effects on historic sites and measures
to mitigate these effects, if necessary.

5. Research and Investigations

Whole fish samples representing two species (Tilapia sp. and
Mollinesia sp.) were collected from Xakahai'a for analysis of
organochlorine and heavy metal residues in 1987. Twenty-four composite
samples from black-crowned night herons, fish and invertebrates were
collected from each unit in the Wetland Refuge Complex,

E. ADMINISTRATION

1. Personnel

Kakahai'a NWR is an unmanned station. The Refuge is typically visited
once a month to census birds, perform light maintenance and to check
water conditions. Intermittent visits occur to work on various
projects or meet individuals with Refuge-related concerns or requests.
Regular maintenance and bird counts are conducted during these wvisits
if time allows.

In April 1987, +the Hawaiian and Pacific Islands Refuge Complex staff
was reorganized. At this time, Stewart I. Fefer officially assumed the
responsibilities of Refuge Complex Manager for the Hawaiian Wetlands
Refuge Complex, the Hawaiian Islands NWRs and the Remote Island NWRs.
Stephen Berendzen continued to serve as Refuge Manager for the five
wetland refuges on O0'ahu, Kaua'i and Moloka'i. In October, Thomas E
Harvey transferred from San Francisco Bay NWR and assumed the
responsibilities of Wildlife Biologist for both the Wetlands and
Hawaiian Island Refuge complexes.

David Woodside, Maintenance Worker, continues to be responsible for the
maintenance of windmills, pumps, equipment, roads, vegetation and
predators on Kakahai'a NWR, as well as James Campbell and Pearl Harbor
NWRs.



5. Funding

The Wetland Refuges budget is allocated by the Hawaiian Islands Complex
Manager. During 1987, 1,071.5K was received for management
(operations, Maintenance and special projects) of the Refuge Complex.
No major projects were funded at Kakahai'a NWR in 1987, and maintenance
and administrative activities were conducted from the Complex office
with responsibilities split between all wetland refuges.

8. Other
The Refuge revenue sharing check for Kakahai'a NWR was mailed to Maui

Mayor Tavares on April 18, 1987. The $4,334.00 check was based on
0.75% of the appraised value.

F. HABITAT MANAGEMENT

1. General

This 44.6-acre Refuge consists of a centrally located 15~acre, spring-
fed wetland area that at one time was an ancient Hawaiian fish pond.
Later it was used for rice and taro cultivation. A moist soil
impoundment abuts this wetland to the west. This entire wetland area
is bordered by a two-lane highway on the south, and scrub forest (22
acres) surrounds the remaining sides.

2. Wetlands

When this Refuge was first established, it contained a total of 15
acres of wetland habitat. This wetland now consists of 4 acres of open
water surrounded by 11 acres of dense bulrush, A thick algal mat
covers 50-80% of the open water area. Waterbird use of this spring-fed
wetland was restricted, for the most part, to the open water pond
(average depth ca. 50-70 cm.) and the bulrush border surrounding the
open pond.

During the summer of 1983, waterbird habitat was expanded via +the
completion of two projects. In the first project, the li-acre bulrush
stand was partially opened by creating radiating channels from the
central open water pond with a Menzi Muck backhoe. The channels were
excavated to a depth of 4 feet and a width of 15 feet. A perimeter
moat was also excavated around the entire wetland to the same
dimensions. The moat serves as a barrier to the mongoose, which is the
primary predator of nesting waterbirds.

Since the main bulrush wetland contains no mudflat habitat, the area is
used only by coots and waterfowl. In order to create habitat for the
endangered stilt and to diversify wetland habitat on the Refuge, an
open flat area, approximately 5.5 acres, along the west side of the
Refuge was converted into a shallow impoundment. Small nesting islands
were constructed in the center of this impoundment. This pond is















Coot populations were variable, ranging from as few as 30 during the

wet winter months to as many as 110 during fall months. Apparently,
coots move between different wetlands on Molokai, and possibly to and
from adjacent 1islands. Habitat availability varies seasonally,

especially on this dry side of the island, and it is presumed that bird
movements occur to take advantage of good wetland habitat as available.
Coot nesting occurred throughout most of the year with 3 or 4 pairs
consistently observed nesting, especially through the early summer
months. It is not known if the same pairs are territorial and maintain
these territories throughout the year. Apparently with higher coot
densities there 1is a reduction in nesting, but the same resident
breeders may persist until competition decreases allowing them to nest.

3. Waterfowl

Migrant waterfowl use of the Refuge was noted during the winter months.
Northern shoveler, pintail, American wigeon and green-winged teal are
commonly - seen on the Refuge from September through April. Shoveler
numbers range from 5-30 with as many as 50 pintail occasionally
observed.

4. Marsh and Waterbirds

Only a few indigenous black-crowned night herons are regularly observed
around the edge of the open water area or roosting in nearby trees.
Numbers typically ranged from 3-183. Cattle egrets are occasional
visitors +to Kakahai'a NWR; typically 2 or 3 birds can be seen on the
periphery of the wetlands.

5. Shorebirds, Gulls, . Terns and -Allied Species -

The 5.5-acre impoundment provides shorebird habitat for the Refuge.
These shorebirds are migrating and wintering birds that use the Refuge
during the fall, winter and spring months. Common species include:
lesser golden plover (2-4), ruddy turnstone (2-4), sanderling (1-2) and
wandering tattler (1-2).

10. Other Resident Wildlife -

~Qccasionally francolins (gray and black), &n introduced game bird, can
be -heard calling as they use the upland areas of the Refuge.

Axis deer can be found in the thick kiawe forest on the Refuge, and
they drink water regularly at the bulrush pond.

-



15. Animal Control

The mongoose 1is an abundant mammalian species on the island of
Moloka'i. Normally the Refuge traps these animals on the endangered
waterbird refuges, however only monthly wvisits to Kakahai'a NWR
preclude a regular trapping effort.

H. PUBLIC USE

1. General

Kakahai'a NWR is located immediately adjacent to the southern coastal
highway and only 5 miles east of Kaunakakai, the largest town on the
island. Traffic on this road is very light and most travelers pass by
the Refuge without seeing this important wetland. A tall, dense stand
of bulrush shields any view of the open pond from the highway.

2. Outdoor Classrooms — Students

During July, school groups from Kaunakakai School visited Kakahai'a NWR
and received an interpretive tour by volunteer Ed Masaki of the Nature
Conservancy.

9. Fishing

Moloka'i residents fish from the beach along the Maui County Park,
which 1is under SUP from the Refuge. Public use data are difficult to
obtain due to night fishing and our infrequent visits to the Refuge.
Estimates derived with the assistance of the state fishery biologist
for Mauil County suggest that approximately 25 fishermen use the area an
average of 2 hours per month each.

14. Picnicking

--A day-use picnic area was constructed in 1978 on the ocean side of +the
highway intersecting the Refuge and continues to be maintained by the
County of Maui. The concrete tables, constructed by the YCC in 1978,
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The relatively exorbitant cost of electricity on Moloka'i was a major
concern for operating this pump, but the flooding of this habitat could
be the key to maintaining waterbird populations on this island in the
near future. The vegetative succession occurring in other wetlands on
Moloka'i 1is resulting in 1less habitat and 1lower coot and stilt
populations. ’

Refuge staff relocated a water level recorder in the Kakahai'a fish

pond from a site becoming overtaken with vegetation to a more wvisible
location.

7. Energy Conservation

The 8-foot Dempster windmill offers considerable savings in electric
pumping costs. The spring through late-summer winds along the Moloka'i
shoreline are fairly constant at 10-15 mph. during the day, but die
down at night. The greatest water needs occur in the fall when winds
are not reliable. Therefore, the Refuge installed an additional
electric pump as a backup during periods of little wind (see Sec. 1.2).

J. OTHER ITEMS

1. Cooperative Programs

The Refuge is fortunate to have good relations with local personnel of
the Forestry and Wildlife Division of the Department of Land and
Natural Resources. They allow us to store our equipment and supplies
in their secure maintenance yard. In addition, if we are in dire need
of manpower assistance, they will lend a helping hand.

4. Credits

This narrative was drafted by Thomas E. Harvey and Stephen L. Berendzen
and edited by Stewart I. Fefer.
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