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The folleowing is a report om a trip to the Hawaiisn Islands National
Wildlifa Reservation made by David H. Woodsida and Raymond J. Kramer, blologists
of the Division of Fish and Game of the State of Hawaii, David Marsahall, Wildlife
Biologist of tha U, 8, Fish and Wildlifs Ssrviee, and John Beardsley, Senior
Entomologist of the Hawaii Sugar rlanters' sssociation. Transportation was
furnished by ths U. 8, Havy LET 1141, "Stone County,"
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EUREOSE OF THE TRIF

The trip harein reported was to include the following activities as time
and conditioms would permit,

1.

2,

3.

5.

10

11

12

14

General familiarization survey of all the islands of tha Rafuge
excapting Lisianski and Pear] snd Harmas Raaf,

Examination and, if possible, further study of the Nihoa Miller Bird

and its habitat requirements in relation to a possible transfarsnce
of this epecies to Laysan Island,

Examination of islands occupied by the Government HIRAN project

personnel for signs of undue disturbance or introduction of unwanted
exotic wead sseds.

To further photograph significant portioms of the vegetation and
habitat to be found on these islands,

Obsarvation and counts of the monk seals and on Laysan, the teal,

Boarded LET "Stone County" b141 at 0700, Departed Fearl Harbor.
Cruigsed off Kauai that night,

Enroute from Kauai to Nihoa.

Landed on Wihoa at 0615, Returned to ship at 1345, Laft for Neaksr
Island, .

Landed on Necker lsland at 0830. Returned teo ship at 0900. Woodsida
debark at Fremch Frigates Shoal at 1830 for return te Honolulu.
Halicoptar hit serial wire on Term lsland so ship was delayed until
repairs effected.

Standing-by off Premch Frigates Shoal during rapair, then departurs
for Gardner Pinnacles.

Standing-by off Gardner Pinnacle. Ho landing attempted by membars of
our party due to crowded conditions ashore and rough weathar.

Landed on Laysan Island at 0930, Remained on Laysan Island wntil
June 19 at which time we departed., Arrived at ship 1645,

Enroute to Fremch Frigates Shoal. Due to atomie testing, detour was
made for sight hours,.

Arvived at French Frigates Shoal; debarked., Plane flight from Hickam

cancelled so Marshall, Beardsley, and Kramer returmed to ship overnight,

Returned to Tern Island., Boarded Hickam Alr Force plane in afterncen
.and arrived in Honolulu at 1930,
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ABSTRACT

General conditions found on Mihoa, Mecker, Laysan, and Prench Prigates
Shoal are discussad in this report. Pertinent notes on vegetative conditions
not previously noted are recorded, as well as notes on Sea birds, Monk seals,
and military activities. FPhotographs of Interest are appended,

An entomclogical veport by J. Beardaley is appended,

The conclusions of this report are:

L.
o

5.
6.

Ts

1.

2,

b,

The Nihoa Miller Bird population is at a considerably highar damsity
than was considered after the December 1961 trip.

The breeding and incubation period of the Miller Bird appears te be
during lsta May and early June,

Rainfall during the winter and spring months was greater than normal
for the entire chain, from Oshu to st least Laysan, with greatly
beneficial effects on the plant cover.

Military activities continua to ¢ausa the introduction of exotic weed
seeds, some of which have considerable competitive abilities.

The Monk Seals population remains high with, perhaps, a slight increass
taking place.

The major plant spacies on Necker ILsland is Chencpodium; Baardsley
found abundent inseet life associated with this species.

Saveral newly recorded and potentially dangerous insect species wers
found to be thriving on various plant species.

That, if Hiller Birds ars to be tm:h:rﬂ to any other island, Necker
Island be given consideration in addition to the proposed transfer to
Laysan.

That an entomologist, preferably Mr. Deardsley, be allowed to make fur-
ther trips in conjunction with our patrel of the area.

That both broad and narrow-leaf plant peisons be carried in small quan-
tity on future trips for purposes of eliminating small patches of
unwanted axotic plants.

That afforts be made to visit Lisianski and Pear] and Hermes resf next
summer (19631) with Mr. David Marshall in attendance.
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Yegetation

It would appear that thera have besen almost continual rains on Nihoa since
Decamber of 1961. Every plant species was green except the Eragrostis and
Bymex which wers becoming rather dried out. Two introduced species of potential
pest plants (Chenghruys sp. and Paspalum sp.) were found to ba astablished under
the HIRAN antennas and were probably introduced sccidently by the military.
These should both be poisoned out on the next trip te MNihoa. -was found
to have spread into the HIRAYN camp area at the susmit plateau. following
are nmotes on vegetative stages:

-gead heads ripe, few flowers at lower alevatioms.
-no seed pods moted, flewering,
Sicyos--seede rips, no flewers. This species was collected for further identifi-
cation. Marie Neal of the Bishop Museun identified 4t as §. migrocarpus
Solanum ep.--fruiting, ripeness in various stages; flowering in lower valleys.
--gaeds mostly fallen.

Exagrostis
Eortulaca--filowering.

m%ﬁl““ flowers or seeds.
Sida-~flowaring and seed heads forming., Many new shoots.
*Tribylyg--found at bottom of west palm valley; flowering,

Bipds

Albatross--No Leysan adults or young seen., Only five black-footed young seen;
still downy on head but capable of flight.

Masked Booby--With large downy young.

fed-footed Bpoby--With young in various growth stages. No aggs.

Brown Booby--With large dowmy young.

Christmas Island Shearwaters--Very asbundant this time of year; on eggs and with
downy chicks.

Wedge=talled Shearwatare-Tommon; on egge.

Bonin Island Petrel--Common; on eggs.

Grey-backed Tern--Ssen on eggs and with downmy chicks,

Necker Islend Tern--Abundant in cliffs; one dead chick seen., Adults breeding.

| Hoddy Tern--On eggs and with chicks and immature flying young.

- Hawaiian Tern--fesn only on the eliffs.

Frigate Bird--Aalf-grown downy young on nests. Ho males seen in nuptial displays.

Bad-tailed Tropie Bird--Common, msny with eggs. -=-

Sooty Term--With flying young and eggs. Appear to be limited by lack of nesting
habicat,

Hihoa Finch--No nests were found of this bird but the species appesred teo ba as
sbundant as it was in the December trip.

Nihos Miller Bird--Apparently the population of Nihos miller birds is considarably
larger t was astimated on the December trip. Miller birds were sesn quite
commonly on the susmit plateau around the HIRAN camp, in West Falm Valley,
and in East Palm Valley by Dave Woodside. Males ware seen comsonly at tha
tops of the larger bushes singing very loudly and continually., They appeared
to be guarding mests or territories. One miller bird was found on & nest
with one egg in it. In tha course of photographing this bird considerable
disturbance occurred which included plucking branches and twigs from in front
of ths nest within 3 te 4 inches of the bird, but the female would leave for

¥ This area not wvisited in 1961 Erip.
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only a pariod of a faw seconds and would never venture further than 6 te 8
inches £rom the nest. B8he usually remained in a fork immedistely under tha
nest and returnad at the firat opportumnity. This "held tight" attitude
towards the nest would appesar to offer maximum protection against predation
from such birds as tha Hihoa fineh. This may be considersd as one of posi-
tive factors in any consideration given towards the introduction of this
species to Laysan.

Milicary dctivities

As mentioned above, at least two new apecies of plants have been aceidentally
imported by military parsonnal, Both of these spacies are axtramaly tenacious
and definite efforts should be made te totally exterminate tha small patches of
growth, When the HIRAN setivity is abandonad, it is entirely probable that the
large tents and full 50-gallon watar and gas barrals which are presently om the
island will be abandoned. It is perfectly logical to expeet this, dus to tha
hazard to the helicopter erew which would arisa from unnecessary trips to tha
island., On tha morth face of the cliff edge a fair-sized refuse slide has
ogeurred from the throwing of garbage, boxas, cartons, faulty slectronic gear,
ate,, ovar the side, This is rather unsightly but is the only means of disposing
of matarial these people have st hand. It is assumed that this damage will not
be noticeable within the next five to ten years and it actually has no detrimantal
affesct upon tha bird population.

Yogatation

Meckear Island, like Nihoa, i a resmant of a volecanie come. 1t's much
smaller than Nihoa, covering an area of sbout 51 acres with a maximum alavation
of 276 feat, The seil is shallow, ecarse, and mixed with great amounts of looss
rocks which ara basaltic in origin. Of the five species of vaseular plants that
wars recorded im 1923, only four were noted this time, It is entiraly possibla
that Sesyvium portulacastrum is still present on the lower slopes of the island
as tha species was found on the spray-washed rocky slopes at the base of the
hill where we did not have time to explore, Of the four species found, Chenopodium

was, as in 1911, the commonast plant on the island.
was, as in 1923, moderataly common on tha island with moat of the plants being in
a dead or drying-up stage, Christopharsen reporte that in 1924 only two clumps
were ohsarved: but in 1962 small elumps wers foumd sverywhars on tha top of tha
island. Sesbania was such as noted in 1923} primarily along the flat top of the
main part of the island, and seems to be holding its own quite well. Fortulaca
was, as in 1923, common on the flat tops amd ledges of the aliffs. Apparantly,
none of the species planted by Judd im 1923 have survived. In comparing field
conditions with photegraphs taken in June, 1923 by mesbars of tha Tenager
Expadition, there seems Lo be at least twice as much vegetation presant today.

Birde

Dua to the sxtremaly short time on the island no attempt was made to cansus
the birds presemt but by far the most abundant bird was the Beety Tern., Hoddy
Tarns, Meckear Island Terns, Fairy Terns and Grey-backed Terns were all presant
and all three species of Boobies wers present. HNesting Frigate birds, Red-tailed

ahilk-



Trople birds, Bulwars petrels; Wedge-tailed shearwaters ware notad. Laysan
Albatross Young (abandoned?) were sbundant,while a few young of the Black-footed
Albatross were sean.,

Military Operations

1t is entirely probable that hers, also, the military shall abanden the
tents, tent frame works, water barrels and C-ration cartons when the projsct is
finished. This is also an extremsly hazardous island to land on by helicoptar
and the dangers preclude making unmecessary trips, Here also is an unsightly
garbage dump down the north face of the center of the island but which eould net
have been avoided. Unfortunately, one of the main camps was set, no doubt in
complete ignoranee, upon the site of one of the larger stone terraces of the
pre-Havaiian inhabitants, thus incrsasing the deterioration of this ruin, Ths
Stone Maraes (basaltic slivers of religious importance) on other parts of the
island were left undisturbed and various small vetaining walls remain intset,
No sign of introduced weed seeds was found.

No landing was attempted on Cardner Finnacla due to the restricted area on
the summit of the island for helicopter approach. Ordinarily, it is only possible
for a helicopter to touch its front two wheels te the island and persennsl aboard
mast then jump a considerable distance down. One thing of interest was notad:

The several hundred frigate birds ssen hovering over this island, Where thesas
birds come from or roost is unknown sinee thars is apparently no vegetation onm
this island except Fortulaca which certainly does not provide the faveritas
nesting materials of this species.

LAYSAN ISLAND

Monk Seals

On Juna 16, a eireuit of the beachas of the island was mada and a total of
261 seals were counted, #n attempt was made to break the composition up into
adults, 1.e., those 7 fest lomg or lomger; sub-adults, those having obtained
the adult coloration but less than 7 feet long; and new-born pups, that is,
those with the Plack pelage. Twenty-thres pupe wers seen on the island having
besn born within the last & or 7 weeks, OFf unusual note wes the large number,
96, of sub-adults sesn. The majority of these had laft their parents and dis-
played absolutely no fear or caution towards man, whereas, almost all the 142
adults had at one time or another apparsntly sncountersd man and almest invari-
ably rushed for the water when disturbed. Many of tha "sub-adults” wers covered
with considerable algae, indicating a fair length of time spent at sea in the
recent past. Of the black pups, all appear to be in excellent condition with some
so fat thay could not readily get into the water from the beach. BSeveral pups
were born while we wera on the island, One large dead and decomposed adult was
found in the Of interast was the apparent fearlessness and complete
uncongern for sha displayed by the sesals. On several occaslons, 1 watched
three or four seals swim into a school of 30 te 50 sharks of up to 7 feet in
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length. The sharks which weres apparently schoocled for breeding purposes, would
swim towards the seals and then veer off displaying no further curlosity, while
the ssals completely ignored the prasence of these fishes. No tagged seals were
saen this trip slthough not every seal could ba examined., Mo~ turtles wera seen
on Layesan,

Yegeration

As with Nihos, it would appear that rains have been continuous throughout
the winter and spring months. Based upon vegetarive growth and species distribu-
tion it would appear that the past year has been a good ona for Laysan. In
Saptember of 1961, Woodsids reported finding Nage in fair abundance on the wind-
blown slopes on the north and sast sides. At the time of the present trip Nama
was found island wide, growing everywhere from the lagoon edge to the sea's adgs.
Much young growth was neted on the north and east shores but whether these small
plants will survive without continuing rainfall for the next several months is
unknown. The ona Hesserschmidia tree on the {sland appeared te be in excellent
shape and is making good growth. The ona Ironwood tree on the island was thriving
well with many new neadles; the 20 coconut palms on the island are growing at an
excellent rate with the ones on the northwest side of the island now resching a
height of up to 15 feet. Tha tobaceo plants reach a height of four to five fest.
They are flowaring and spreading slomg the entire northwest pertion of tha island.
That the rainfall has besn great in the past months ie also borne out by the fact
that the lagoon had risen comsidarably over past years' observations to the point
of killing out great masses of Sesuvium, Cyperus, and Ipomosa at the lagoon edges.
Since many thousands of Laysan albatross egzs were found in win windrows at the
high water mark, the major rains apparently took place in the months of December,
January, and February, the peak agg-laying season for the Laysan albatross. The
lagoon waters are still slightly higher than thay wera in March of 1961, since
the photo stake pesition at the water's edge at that time is now saveral inchas
undar water,

The Eragrostis is very dense and shows excellent growth., Because of this,
most of the photo station stakes could not be located; those that were found are
often invisible in the pictures dus te the height of this grass. The Scssvola
has made great growth on the inner portions of the island and has filled in many
of the vacant spots throughout the upper rim of the island. Cyparus o
was locatad in two & te 7 foot tall clumps at the extreme southeas: tip of the
lagoon nsar the 7 palm trees. This is an inerease in growth of 3 to 4 fee:t from
the Septamber 1961 trip. In general, such vegetation as Cyperus lasvigatus,
Gynodan Bosrhasvia, Sesuvium, Iribylus, Lpomosa, and Pluchea were also
growing lushly. Haliotropium gurassavicum, while.noted on prior expeditions as
being common, was extremely abundant and growing well this year. Rescorded for
the first time on Laysan was Solanum nigrum. Six to eight small fruiting plants
ware found growing among the Ipomoes on the southwest side of the {sland between
the lagoon edge and old tram tracke. Two different species of Sigyos were found
on the island, Sicyos hispidus was common in the tobaceo patches on the northwest
aide of the ieland, and Sicvos migrocarpus was vary common over tha entire seuthern
half of the island, often spreading over Eragrostis clumps and patches of Scasvela.
One sprouted seed of the seabean plant, Mucuna sp. was found on the north baach,
but it is extremely doubtful that this plant will survive there., Saeds of this
species wvara also found im 1923 but apparently nevar survived.
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Anothar mesber of the Cyperacese, Fimbristylus cymosa was extremely commeon
along the inner rim of the island, and was bearing mature seed heads, This

species was not recorded anywhers in the Lesward chain in 1923, but has been
existing on Laysan for some years where it is now becoming a prominent member
ef the vegestative structure,

An experimental planting of seeds from Nihoa was made in a Iine across the
bare sand from a point just west of the photo stake #02(3) up to the edge of the
Scgevola pateh noted in the same photograph (Mareh 1961). The three species

planted were Solanum, and Sicyos microcarpa; this last species has
now bean identified as being already resident on Laysan.
Laysan Tsal

No attempt was made on this trip to census the Laysan Teal dus to the lush
vagetation. OJross observation indicates that the population has not differed”
drastically from the past ssveral years., In oppesitiom to the past severzl years,
appearance of these birde were found island wide from the lagoon edge through tha
densa vegetation to the beach edges. Only ome young duckling was sean this year--
& downy chick of parhaps two weeks of age, carefully following its mother throush
8 shallow brackish water pond at the north edge of the main lagoen.

Several female ducks appeared to be heavy with aggs, that is, they seemed
to axparience difficulty in walking and appear to be somewhat haavier in the
posterior portion of the bady.

Laysan Fineh

The status of the finch appaars to be comparabls to that of the March, 1961
trip when they were reported ss being very abundant. MNumbers probably have not
varied significantly from the past ysar,

Lavsan Albatross

The immature albatross appear to have hatched somewhat sarlier than usual
this year as evidenced by the size and moult condition of the Ffledglings. In
wost cases down was presant only around the head and neck regions and many of
the birds appearad to be aimost veady to take flight, The major mortality was
sugtained around tha edge of the lagoon whare high water had destroved many of
the eggs by inundation.

Black-footed Albatross -

Thera seems to have been a wider spread of sgg-laying this year since young
black-foots were noted in stages from young covered completely with down to
racantly-flying adults, There gesmed to be no particularly unusual mortality
this year.

Other Sea Birds

The following is a list of other sea birds noted on Laysan this trip with
brief notea as to breading status:

g=talled Shearwatar: This species was found in its usual abundancs. Egg
laying had just bagun and no young were noted.
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Zonin Fetrel: Only ome pair of this species was notad. HNo eggs or young were
found,

Bulwer's Fatrel:t Only one pair of this species was noted, HNo sign of eggs or
young was found.

Bed-tailed Tropic Bird: This bird was extremely abundant on the western shoras
of the isisnd., Young were noted in all stages of growth and nuptial flights
wera oceurring overhead daily.

Hasked Booby: Eggs were found on saveral occasions but most of the chicks were
one-half te three-quarters grown.

Brown Heoby: Mors brown boobies were noted this year thanin the past, Majority
of the boobies had nmested with the young being still naked,

Bed-footad Booby: FPound in their usual abundance on the Seasvela., Eggs and downy
young.

Frigate Bipd: Majority of thess birds were with downy chieks,

Seety Teyn: By far the most abundant bird om the island. Various coloniss had
been established periodically, with some colonies almost entirely om egga and
othars almost entirely with downy chicks. In several colenies, no breading
activity at all was noticed.

Common Noddy Tern: Abundant and with downy chicks.

Hawaiian Noddy Tern: Common, with eggs and chicks,

Fairy Tern: Common, with egge, downy chicks, and fully feathared young,

HMigratory Bivds

ZJolden Plovar: Common throughout the island,
Euddy Turmstons: In large numbers this year.
- Very common at this time of year, scattared randomly

across the island.

Handering Tattler: Least comwon of the migrant birds but still numbaring in the
hundreds.

Military Operations

Two AMr Force and two Army men landed with us on Layssn te re-astablish
their camp. The camp area has been expanded considerably in thes past with four
large tents set up and approximately 30 fuel and water barrels stacked neatly
to the west. Just northeast of the irenwood tree a five-foot high concrate block
has been permanently installed. It has been set up for snginesring purposes of
the projeet and should serve as a permanent phote station locatien. In gensral ,
the camp was quite clean and formar garbage accumulations had been buried; how-
evar, the constant trade winde had blown away much of the loosa sand over these
garbage dumps and had re-axposed the upper portiowof them, It is balieved that
whan this station is dis-established, the military will leave the tents, cook
shack frame, and the 55-gallon drums behind. If en the next trip, sueh is the
ease, afforts should prebably be made to clean the island or have it clsanad by
military personnel. Of interest was the faet that the common potato and garden
variety onions were noted to be growing next to one of the larger garbage dumps,
All plants that could be located were torn up and their roots exposed to the
sun. Further efforts to assure complets destruction should be mads on the nest
trip although it ie doubtful that these plants would survive a season of drought,



FRENCH FRLGATES SHOAL

A helicopter survey was made of all islands of Chis group; to date, the
island situation remains “status quo," with personnel stilil being based only
on Tern Island, Aerial photos were made by Marshall showing the ramshackle -
condition of East island's abandoned station. An serial count of monk seals
vevealed 26 adults and one black pup throughout cthe sheal., Rainfall records
wera consulted and the following learned: From Ssptember, 1960 through December
1960, 17.03 inches of rain were recorded. From Janpary through June, 1961, 39.18
inches were recorded. From July through December 1961, 11.6]1 inches were recorded
and from Jsnuary through Jume, 1962, 30.54 inches of rain wers recorded. This is
almost double the rainfall quoted by Richardson im 1953 and 1954 when records feor
this island group were 18,03 and 28.41 inches, respectively. Observations indi-
cate that more plant exotics have become established within the last saveral yaars
on Tern lsland; but dua to buman activity on the island by Coast Suard, Army,
Facific Missile Range, and Atomic Ena Commission people, it is falt that this
particular island should be "written :ﬂ‘ as a productive bird breeding area. A
eonsidazable-nuaber of turtles was noted threughout this chain and evidenca of
egg-laying was noted on East lsland where the turtles ware digging "nasts."

Bird Observations on Tarn lsland

One nesting Red-tailed Tropic bird was found on an egg undar Eluchaa brush.
Thirty-four young and twe adult Laysan Albatross were counted. Six fairy terns
were hovering about and landing in thas iromwood trees near the Mess hall entrancs
but no eggs have been reported.
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LAYSAN ISLAND (e) JUME, 1962
".-

Flanting Chenopodium, Solanum sp. and Sicyos
pigrocarpa just west of stake C2(3). Note

Scsevola patch for refsrence,

Domestic potato (laft) and domestic onion (right)
growing at military campsite, Laysan.



LAYSAN ISLAND (e) JUKE, 1962

'his photo matches ths extrase left shat of the
"C Panorama™ from Morcth bench mazk of 9/61,



LAYSAN ISLAND (e) JUME,

Station G2 - (1)

1862

Statian C2

(1)



LAYSAN ISLAND (e) JUNE, 1962

Station C2 = 4

Station CZ = §



LAYSAN ISLAND (e) JUME, 1962

- Station Ci - (6)

-Hm el i :& : ;
%-‘.'\- -l!i' o -h -

Station C4 - (1)
Compare to 3/01 photo. Nota Eragrostis growth



LAYSAN T3LAND (e) JUNE, 1962

€7 = (1) Winter rains raising the lagoon lewvel have
destroyed much prime Laysan duck nesting habitac,

Compare te 9/61 phete.

C7 = (&) Dus to high, hypersaline water of tha
lagoon. Compare te 9/61.



LAYSAN ISLAND (c) JUNE, 1962

Cyperys pennatiformis growing to a height of seven

fest at the southeast edge of the lagoon.



g REPORT ON AN ENTOMOLOGICAL SURVEY OF NIHOA, B
¢ RECKER, AND LATSAN ISLANDS, DURING JUNE, 1982 b
P

4 By J, W, Baardsley
Senior Entomologiast, Experiment Station, HSPA
Honolulu

This report is based on insect collections and observationa made by the
writer on the islands of NWihoa, Necker, and Laysan during June, 1962, Only
the more important species of insects observed have bean mentionad below.
Yuch additional material was collected byt has not yat been completely identi-
fied, A more complete listing of the inseets taken during this survey will be
prepared at a later date. All species identifications afted below were made
by ma,
Hihoa, June 10, The short time spant on Nihoa was insufficiant for a detailed
insect survey, However, the insects collectaed included a number of species
apparently mot present in 1923, at the time of the last raported insect colleetion
on the island. Of particular interest among the plant feeding insects were
five species of leafhoppers not reported in 1923, Sasveral of thass are agri-
cultural pests in Hawaii and elsewhare. These sre listed below with their

hoet planta.

1. Empoasca selana Delong} on Chenopodium pahusnse and Ssshanis tomentoss.

2. Daltocsphalus sonorus Ball; on Panicum torridus.

3. Ssaphytopius loricatus (Van Duzee); on Sida, Chenovodiun and Sssbania.

4% Cirgulifer tenellis (Baker); on Chenopodiuym, Commonly known ms the baat
leafhopper, this species is a serious past in Western Morth Amariea,
and was first found in Hawaii on Oahu in 1960,

5. Chloriona kolephren (Rirksldy); on Fanicum, This species is a rice past in
Fiji, and was first found in Hawaii on Cabu in 1961,

Two species of plant fmeeding bugs; Liorhyssus hyslinus (Stal) e Sida, and



Hyslopeplus pellueidus (Stal) on Sids, Chenopodium and Euphorbia; were Found
for the first time om Nihoa. Othar new records for the island include the
bean butterfly, Lempides boeticus (L.), larvas of which were found in Sagbanis
flowers; and two species of scale insects; Odonaspis ruthas (Kotisnky) heavily
infesting stems of Eragrostis, and Flatveogcus sp., abundant on leaves of
Friteharidia remota. The latter species is probably native te the island.

Amomg the more abundant Iinsscts found on Hihoa were several species
which wers siso taken at the time of the 1923 survey, Adults and feeding
dasage of a small leaf-feeding beetle, Epitrix hirtipepnis (Melsheimer), were
found abundant on Solanum nelsoni; and larvas of twe day feeding caterpillare,
Hymenje recurvelis (Fabrieius) and Haliothis sp., were found on Chenopodium
foliage. A parasitic wasp, Apanteles marginiventris (Cresson), was reared
from a Haliothis larva. Plant bugs, MNysius spp., were plentiful on Chenopodium
as ware adults of the endamic Hihoa weevil, Rhycogomus sxsul Ferkins,

Due to the short tims spent on tha island, little sould be done toward
datermining what insects are aaten by the Mihoa miller bird. Thess birds ware
seen frequenting Chenopodium bushes, and it seems liksly that insects such as
day feeding esterpillars, plant bugs, and leafhoppers which infast that plant
are saten by tham. In general, such insects appeared to be fairly abundant
on Hihos at the time of our visit, but this may have been & temporary con-
dition due to the presence of much flush vegetative growth as a vesults of
heavy rains during the past winter and spring. i:lprindl of drought popula-
tions of plant feeding insects ars probably at much lowar levals,

Heckex, Juns il. In the very brief period, about one and one-balf hours, which
wag spent on Necker ILsland, several species of insects wers collected which
were not found there im 1923. These included two of tha five species of leaf-
hoppars taken on Wihoa! Empoasca solsna very abundant, and Cireulifexr tenallus
moderately so, both on Chenopodium gahusnse. A scale insect, Hemibarlasia
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latanias (Signoret), was abundant on Chenopodium stems and was apparently
killing some plants. A mealybug, Rhizoecus sp., was found abundant on the
roots of ona Chenopodium plant. Heither of these speciss was found in 1913,
faliothis and Hymenia caterpillars wers also found feeding on Chenopodium on
Necker but these were recorded frem the island in 1923,

Leysan, June 15-19. ODr. Gaorge Butler of the University of Arizomt made an
insect survey of Laysan in 1960, end reported his finding in & paper published
in ths "Proceedings of the Hawaiian Entomological Society” in 1961. A copy
of that papear is appended here for your information. An additional survey
was made by Butler amd Dr. R. L. Usinger in 1961, the results of which have
not yat been published. During the five daye spent on Laysan in June a
nusbar of insect species not reported in Butler's 1961 paper wers found. How=
ever, several of these were collected in 1961 by Butler and Usinger. Among
the wore important of these new records are two species of day feeding cater-
pillars, Haliothis zea (Boddia) and Elusia m (Bsper). The former is
known in Hawaii and U. 5. mainland as tha corn sarworm and is a pest of corn,
tomatoes, tobacco and numerous other plants. On Laysan it was found feeding
on flowers and fruit of tobacco. EF. chalcites is commonly known as the green
gardan looper in Hawaii and is known to attsck a wide variaty of erop and
gardan plants. Several adult F. chalecites moths were collected on Laysan,

but no larvae wers found. On Tern Island, French Frigate Shoal, a larva of
this species was found fesding on Tourmafertia !;;‘lil;m Adults of two othesr
moth species new to Laysan, Elaphrid nueicelora (Guenee) and Byralis
manihotalis Geunee, were collected at electriec light at night. The larva of
the first of these is a plant-fesding cutworm type, while that of the second
feeds upon vegatable debris. The Haliothis and Plusia larvae, providad thay
do not become so abundant as to materially damage the vegetation of Laysan,
might prove of valus as food material if miller birds ware introduced to Laysan.
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Othar new insesecte collescted on Laysan ineluds several spacies of Flies;
a lsafhopper, Daltocspahalus sonorus; and several spacies of small wasps
which are parasites of the immature stages of various other insacts.

In general, insects were quite abundant on Laysan., Judging from con-
ditions at the time of this visit, it appears that there would be abundant
insect food for the Nihoa miller bird if it ware to be introduced to that
island, Whathar insects would remain in sufficient numbers to support a
sizeable bird population following periods of drought or severs storms is, of
coursa, unknown.

Senaral Comments

It is obvious from ths results of this briaf survey that new insect
spacias ara continuing to sstablish themselves on the remotes islands of the
Leeward Hawailan group. Most of thess new insact immigrants are probably
transported through the activitiss of man, although some, such as tha new
Lleafhopper spacias so evident on Nihoa and I}uhr, May ba carrisd by air
currents from some of the larger islands of the Hawaiian chain. Aarial dis-
persal of such insscts in other parts of tha world is fairly well decumented,
and leafhoppers such as thesa have bean taken in insect traps oparated om
vessels at sea in the vieinity of the Hawaiian Islands,

Wew insect spacias, partieularly phytophagous forms, which bacome
establishad on islands in the absence of the natural snemiss whiech normally hold

Bl
thair populations in chack in other arsas may sometimes do extensive damage

to vegetation. The large lealhoppar populations on Chanopodium and the

apparent dying of some plants dus te infestation by the secals insect FMamibarlesis
latanise on Necker lsland are indicative of what may occur when new immigrant
insect species becoma established. Such insect infestations could sasily result
in profound changes in the nature amd distribution of the vegetation of these
islands, end thareby affect the stability of bird populations as well as the
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plant communities. For this reason I racommend that whenever prastical an
entomologist ba included on field trips to these islands in order that the
kinds and sbundance of insect species present may be checked at raasonably
fraquent intervals.

1f serious insect infestations are found daveloping on any of the islands
it may then become advisable to impert parasitie or predatory speacies capable
of reducing populations of the past species bafore irreparable damage is
done to the island biota, For example, the scale inseet referred to above on
Necker Island is wall controlled on the major islands of Hawaii by a complax
of saveral species of purposely imported natural enemies. These beneficisl '

spacias ave not present on Necker, although their introduction there might
wall ba considared.
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