[y

A. Binion Amerson, Jr.
4020 Brookhaven Club Drive, Apt. 1520
Dallas, Texas 75244
214/241-1726

July 7, 1986

Dr. George H. Balazs

Marine and Mammals Endangered Species Program
National Marine Fisheries Service

2570 Dole Street

Honolulu, Hawaii 96822-2296

Dear George:

Thank you for your recent informative letter. I certainly enjoyed the enclosed
items concerning Johnston Atoll and marine turtles.

I am sorry to learn that you are having problems with Ornithodoros capensis bites
and their subsequent infection. We had the same problems back in the 1960s. The
problem is that, instead of building up resistant to the bites, one becomes more
susceptible the more one is bitten. This susceptibility varies from one individual to
another. Fortunately, I was not too susceptible, but some POBSP field workers
had problems. We used “Off”’ and “Cutter’s” insect repellant, but still got bitten.
I do not know of any successful efforts to become desensitized against these tick
bites.

One person who did not heed my warning concerning tick bites was Gene Kridler.
(I am sure that you remember him as Refuge Manager for the Fish and Wildlife
Service back in the 1960s and 1970s.) I well remember that he liked to sleep
unprotected (i.e., with just a light sleeping bag or ground cloth) on the beaches at
French Frigate Shoals and the other atolls. He refused to sleep inside our zipped
up tents unless it rained. On one of the trips to FFS in the late 1960s, he had a
severe reaction to tick bites. One of his legs suddenly swelled up twice the normal
size and turned all colors—red, yellow, and blue, among others. We got him back
to Tern Island and the Coast Guard medic saw immediately that he needed help.
A message went out to Honolulu, and a CG plane made an emergency flight to
French Frigate Shoals with a doctor aboard. I am not sure of all the details, but
the doctor gave him a shot and he got ok. I have forgotten whether or not he was
airlifted back to Honolulu, but Gene sure was careful with tick bites after that
experience. If you want to write him about it, his address is: Eugene Kridler, 103
Huckleberry Crest, Sequim, Washington 98382; his telephone number is 206/683-
8635. He has been retired for a number of years. I talked to him a couple of years
ago, and learned that he had had mild stroke.

Yes, more work needs to be done on the soft ticks and their relationship to
seabirds, turtles, and monk seals on the Northwestern Hawaiian Islands and on the
other islands in the Central Pacific. We collected live ticks from many of the
islands during the 1960s and shipped them to the U.S. Public Health Service, Rocky
Mountain Laboratories in Hamilton, Montana. They ran various tests on them and
subsequently published several papers on their findings. 1 remember that they
isolated a virus similar to Hughes Virus from a tick from Sand Island, Johnston
Atoll. I will try to dig up the references and send them to you. Blood tests were
also taken from all of the seabird species. I think that we also got a few blood
samples from green turtles. I do not know all the results from these samples as
they were sent elsewhere.



As to my observation of a tick sucking blood from a sea turtle at FFS, I well recall
the incident. I had captured a fairly small turtle (about 1 and 1/2 foot caripace) on
the beach late one afternoon at Whale-Skate Island. Because of its manageable
size, I kept it in a small enclosure for several hours prior to releasing it. While in
captivity (after dark), I noticed a tick drawing blood from the soft portions of the
turtle’s neck.

Your paper on the incidence of fibropapillomas on green turtles at French Frigate
Shoals is most interesting. I remember seeing a number of these growths on adult
turtles at FFS and the other Northwestern Hawaiian Islands during the 1960s.
Unfortunately, we made no effort to record incidence. I doubt there is a connection
between these growths and a tick-born virus, but there is always that possibility. I
never saw growths on seabirds. As you gathered from reading my 1968
paper,Ornithodoros capensis is a common seabird tick found around the world. Of
course, sea turtles are also associated with many of these seabird colonies.

I best stop and get back to work. I am printing this letter on our new Imagen laser
printer. We are using it to print camera ready copy for our computer
documentation. We think it is almost as good as typeset quality; it sure is a lot
cheaper.

Best regards,

N

A. Binion Amerson, Jr.
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Insects AND OTHER TERRESTRIAL ARTHROPODS FROM
THE LEEwARD HawananN IsLANDs'

Joux W. BEARDSLEY -
UNIVERSITY OF HAWAIL, HONOLULU, HAWAII

INTRODUCTIOXN

The Leeward Hawaiian Islands comprise a chain of small rocky isies.
and coral atolls which extend west-northwest of Kauai. Nihoa, the nearest.
is about 130 miles from Kauai. while Kure, the furthermost, is some .27}
miles awayv ‘see map. p. 158). All Leeward Islands except Midwayv 253
Kure are now a part of the Hawaiian Islands National \Wildlife Rer::
administered bv the U.S. Fish and Wildlife Service.

This paper summarizes results of recent entomological field work :
these islands, and attempts to update the existing lists of insects and otzzr
terrestrial arthropods known.

The terrestrial arthropod fauna of these islands is a mixture of ender..c
or indigenous elements and recently, adventive forms. The numbers :r
endemic species are greatest on the two relatively undisturbed southeastem
volcanic islands of Nihoa and Necker, and apparently have disappear:d
largely from the more northwesterly atolls where, in most cases, the orizinz!
vegetation has changed drastically in the past 100 vears or so. FExtinc:i a
of native plants and endemic insects has heen documented fairly well >r
Laysan . Christophersen & Caum, 1931, Butler & Usinger, 1963a . U=z-
fortunatelyv, less 1s known about the original biota of the other atoll.

Most recent immigrant insects now known from the Leeward Islanzs
occur also on the larger inhabited islands of Hawaii; however, two speci=
could become serious crop pests should thev spread into agricultural areas
of the state. The Egyptian cotton moth, Spodoptera litura :Fabricius . I«
established on Pearl and Hermes Atolls and may be present also on Kure
Atoll and Midwayv. In addition to cotton, this insect is also a pest of man~
garden and truck crops throughout the tropical and subtropical areas of <=2
Old World and on manyv south and western Pacific islands. .\ species !
scarab beetle, .lnomala sulcatuls Burmeister. known as a pest of sugar came
in the Philippine and Mariana Islands. is present on Midwayv [ oL

New immigrant arthropods are continuing to invade and spread wit...=
the Leeward Islands. Such immigrants mayv have profound effects uxin
the delicate ecosvstems of these small islands.  Therefore, it scems wo:ria-
while to record the recenty discovered additions to the known terrestiz!
faunas for the benefit of ornithologists, ecologists, and others concerned w:th
the biota of these islands.

"Published with the approval of the Director of the Hawaii Agricultural Exper:s -2
Station as Technical Paper No. 78+, !
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§ 1 The principal work on terrestrial arthropods of the Leeward Islands
{Bryan et al. 1926) deals with material collecied bv the 1923 Tanager Ex-
J pedition and other earlier collectors. This paper contains a nearly complete
listing of the species then known from each of the islands. Several recen:
papers list arthropods known to be from the following islands: Lavsan
o PO%XRL . (Butler 1961, Butler & Usinger 1963 a), Midway (Suehiro 1960}, and Kure
" HERMES : {Butler & Usinger 1963b). No attempt is made here to duplicate lists tor
175" B these islands, although a few new records from my own recent collecting are
' given. A relatively complete list is provided for each remaining island I
, visited. [ have indicated also the collection dates /year), pertinent host
/=) LISIANSKI - and other ecological data, abundance, etc.
-~ One_group of insects, the Mallophaga, is not included since they are
’ being worked on by others. Published records of Mallophaga from the
Leeward Islands are principally from Laysan Island (Thompson 1943:
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2 Zimmerman 1948, Vol. 2; Butler & Usinger 1963a), although the species
- - . concerned probably will be found wherever their avian hosts occur.
&/ LAYSAN I am indebted to the following persons for assistance in identifving
specimens: P. D. Ashlock, F. A. Bianchi, E. A. Chapin, Mrs. D. Fellows,
f"l ] D. E. Hardy, D. F. Hardwick, Louise M. Russell, C. W. Sabroskv.
G T. W. Suman, E. L. Todd, N. Wilson, W. W. Wirth, C. M.
N 170° Yoshimoto, and E. C. Zimmerman. Other identifications are from Brawvn
C, (1926) or were made by this writer. M ost Tanager Expedition material is
~ ) at the Bernice P. Bishop Museum in Honolulu, and where misidentifications
in Bryan’s list are indicated, I have examined the specimens. Speci-
- " mens collected by me in 1962 and 1964 will be placed in the Bishop
-~ GARDNER PINNAGLES 8 Museum with duplicates in the collection of the Entomology Department,
e P ] er:ao:a
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University of Hawaii.

New island records in the species lists which follow are indicated by an
asterisk.

Thanks are due the U.S. Fish and Wildlife Service (particularly 1o
E. Kridler of the Honolulu office;. the State of Hawaii Division of Fish and
Game, personnel of the U. S. Navy and U. S. Coast Guard for making
possible my field work in the Leeward Islands during 1962 and 1964 and
to E. H. Brvan. Jr. of the B. P. Bishop Museum who kindly supplied maps
and other information used to prepare the figures.

NIHOA ISLAND

Nihoa Island. the nearest and highest of the Leeward Islands, is a steep
rocky remnant of a former extensive volcanic dom=. The island’s area
is about 136 acres; the highest point about 823 feet {Emory, 1928). Al-
though Nihoa was the site of a prehistoric Hawaiian settlement, it remains
in a relatively undisturbed condition. The island is covered sparsely with
a scrubby growth of native plants, predominantly Chenopodium oahuense,
Sida cordifolia, Solanum nelsoni, Sesbania tomentosa and Portulaca lutea, with
native bunch grass Eragrostis variabilis along some of the higher ridges,
Euphorbia celastroides as a prostrate shrub above 800 feet on Miller Peak (the
highest point on the island), and an endemic fan palm Pritchardia remota
in scattered groves in two of the larger gulches. Other less prominent
plants include dmaranthus brownii, Panicum torridum, Rumex giganteus, Sicyos
microcarpus, and Tribulus cistoides. A few. others are recorded which I-did
not see Christophersen & Caum, 1931, All the plants are considered to
be native, and. apparently. there are no recently established exotic weeds
present.

1 spent about 7 hours on Nihoa on 10, June 1962 and one night and
most of two days in September, 1964. The vegetation was relatively
green, indicating recent abundant rainfall in June, 1962, but was much
drier in September. 1964. A total of 102 species of terrestrial arthropods
was collected or observed during these two visits: 31 are new records. Of
the 72 species listed by Brvan. 2] were not collected in 1962 or 1964. Of
the 123 species listed balow. at least 33 are restricted either to the island
or are species endemic to the Hawailan Archipelago.

In addition to the arthropods listed. a small gecko, Lepidodactrlus
tugubris Dumeril & Bibron determined by Karl Frogner, University of
Hawaii Department of Zoology, was taken in Eragrostis clumps in 1964,
and appears to be a recently established immigrant.

CRUSTACEA :Det. by Mrs. D. Fellows)
[sopoDa

Armadilliidae ‘
*drmadillidium ovr Spherilio sp.. 1964, in Eragrostis clumps.
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Porcellionidae .
*Porcellio (?) sp., immature specimen; 1964, in Eragrostis clumps.
ARACHNIDA
PSEUDOSCORPIONIDA

*undetermined genus and species, 196+.
ArRaNEIDA (Det. by T. W. Suman)

Argiopidae
*unidentified genus and species .mature 2); 1964.
Clubionidae
*Chiracanthium diversum L. Koch; 1964,
Oonopidae
*Gamasomorpha sp. {1 @); 1964,
Salticidae
*unidentified genus and species; 1964.
Thomisidae
*unidentified genus and species (immature &); 1964,
INSECTA
THysaNURA
Lepismatidae

Acrotelsella  hawaiiensis (Silvestri); 1923. Listed by Bryan as an
undetermined species (see Zimmerman 1948, 2 : 36).
CoLLEMBOLA
*undetermined genus and species; 1964.
ORTHOPTERA

Blattidae
Cutilia soror (Brunner); 1923; 1964.

Periplaneta americana (L.); 1923.
Periplaneta australasiae (Fabricius); 1923; 1964
Pycnoscelus surinamensis (L.); 1923; 1964.

Tettigoniidae
Banza nihoa Hebard; 1923; 1964, in Eragrostis clumps.

DERMAPTERA

Labiduridae
Euborellia annulipes (Lucas); 1923; 1964.

PsocopTERA
undertermined genus and species; 1923: 196+.
THysanopTERA (Det. by F. A, Bianchi)
Thripidae
*Frankliniella sulphurea (Schmutz); 1962; 1964, in flowers of Sesbania.
Tribulus & Solanum.



Phlaeothripidae
*Haplothrips gowdeyi ‘Franklin}; 1962; 1964, in flowers of above.

EsBlopTERA
Oligotomidae
Oligotoma oceania Ross; 1923; 1962, in Eragrostis clumps, 1964 under
Chenopodium; listed by Bryan as 0. insularis McLachlan? (see
Ross, 1931).

: HeMmipTERA

Cydnidae
*Geotomus pygmaeus (Dallas); 1964, at light.

Lygaeidae (Det. by P. D. Ashlock)

*Geocoris punctipes {Say;; 1964.

Nysius longicollis Blackburn; 1923,

Nysius nihoae Usinger; 1923; 1962; 1964, on Chenopodium.

Nyswus suffusus Usinger; 1923; 1962; 1964, on Chenopodium, Sida.

The above Nysius species were listed by Bryan as " Nysius spp.”.

Reclada moesta (White); 1923; 1964, in Eragrostis clump;.

Corizidae
*Liorhyssus hyalinus (Stal); 1962, on Chenopodiumm and Sida.
Nabidae '

Nabis capsiformis Germar; 1923; 1964.

Nabis sp. near kahavalu Kirkaldy; 1923; 1962, on Chenopodium oahuense.
Listed as Reduviolus kaharalu by Bryan, but apparently distinct (see
Zimmerman 1948, 3:152).

Anthocoridae
Orius persequens (Whitej; 1923; 1962; 1964.
Miridae

* Hyalopeplus pelucidus (Stal}; 1962, on Sida and Chenopodium.

*Oronomiris hawaiiensis Kirkaldy; 1962, on Eragrostis.

*Rhinachloa forticornis Reuter; 1964, on Chenopodium.

“unidentified species”; 1923, specimens not located.

HoyopPTERA
Cicadellidae
*Circulifer tenellus (Baker,;; 1962; 1964, on Chenopodium oahuense.
*FEmpoasca solana De Long; 1962; 1964, on Chenopodium.
* Deltocephalus sonorus Ball; 1962, on Eragrostis.
““Nesosteles spp.”; 1923, specimens not located.
*Scaphytopius loricatus (Van Duzee); 1962; 1964, on Chenopodium and
Sida.
Delphacidae
*Sogatella kolophron Kirkaldv): 1962, on Fragrostis.
Aphididae
*Aphis craccivora Koch; 1962: 1964, on Solanum nelsoni and Tribulus.
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Pseudococcidae
*Rhizoecus hawaiiensis (Hambleton:; 1964, on roots of (ienopos:um.
Phoenicococcidae
*Platvcoccus tylocephalus Stickney; 1962: 1964, on leaves of Pritchzrzia
remota.
Diaspididae
*Odonaspsis ruthae Kotinsky; 1962; 1904, on Eragrostis stemms.
. LEPIDOPTERA
Lycaenidae
* Lampides boeticus (L).; 1962, one larva in Sesbama flower.
Noctuidae :

Agrotis bryamt (Swezey); 1923, 1964, adults at light.

Helicoverpa pallida Hardwick {Det. by D. F. Hardwick;; 1923; 1$52:
1964; larvae on Chenopodium, adults at light. Listed by Brvan as
Chloridea obsoleta (Fabricius) ‘see Hardwick, 1965:39;.

Pyralidae '

Hymenia recurvalis (Fabriciusi; 1923; 1962; 1964, larvae and ac:ius
on Chenopodium.

* Lineodes ochrea Walsingham (?); 1964, adults at light.

Tamsica sp. (Det. by E. C. Zimmerman); 1923; 1962; 1%+, acuits
at light. Listed by Brvan as Talis Ayacinthina Mevyrick.

Pterophoridae
Megalorhipida defectalis (Walker;; 1923. Listed by Bryan as Tric=»0-
tilus oxydactylus (Walker) (see Zimmerman 1958, 3:397 .
Tortricidae

*Crocidosema plebiana Zeller (23; 1962; 1964, larva in 8:2z flower.

adults at light.
Hyponomeutidae

Hyposmocoma spp. (Det. by E. C. Zimmerman); 1964, three species
taken at light. Bryan lists H. arenella Walsingham, H. quir ;ue-
maculata \Walsingham and H. sp. trom Nihoa, collected in 1%23.
but the specific identifications may not be correct.

Tineidae
* Monopis meliorella (Walker;; 1962, one adult.
Gracillaridae
Parectopa marginestrigata Walsingham; 1923; 1962; 1964, lamvae znd
adults on Sida, larvae mining in leaves.
Cygnodidae (Det. by E. C. Zimmermau;
Petrochroa dimorpha Busck; 1923; 1964, adults at light.
Xylorictidae Det. by E. C. Zimmerman)

litter under bushes.
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COLEOPTERA
Staphylinidae
Atheta coriaria Kraatwz; 1923.
Coccinellidae

Coelophora inaequalis Fabriciusi; 1923, fragments (elytra) only.

*Scymnus debilis Leconte; 1964, on Eragrostis.

Scymnus loewit Mulsant: 1923; 1962, feeding on Platycoccus on Pritchardia ;
196+, on Chenopodium and Euphorbia. Listed by Bryan as Pullus
kinberzi Boheman.

“Scymnus sp., near bipunctatus”; 1923, specimens not located.

Nitidulidae
*Carpophilus dimidiatus Fabricius); 1964.

Cucujidae

Cryptomorpha desjardinsi Guenée; 1923.
Lathridiidae

*Lathridius (?; sp.; 1962, ex Eragrostis, one.
Dermestidae

Dermestes ater De Geer; 1923; 1964, under dead birds. Listed bv
Bryan as D. cadacerinus Fabricius. ‘
Dermestes frischie Kugelam; 1923; 1964, under dead birds. Misidenti-
fied in Bryan’s list as D. :ulpinus Fabricius.
Labrocerus sp.; 1923; 1964, on Euphorbia celastroides.
Tenebrionidae '
Sciophagus pandanicola Boisduval); 1923; 1964. Listed by Bryan as
an undetermined species. ’
Histeridae
*Saprinus lugens Erichson; 1964, under dead birds.
Anobiidae
*Xpletobius gossypit Ford {2); 1964, at light,
Cioidae
Cis vagans Perkins; 1923; 1964, on Euphorbia.
Cleridae
Necrobia rupipes De Geer: 1923.
Cerambycidae
Plagithmysus nihoae Perkins: 1923, ex Euphorbia stems.
Chbrysomelidae -
Epitrix hirtipennis  Melsheimer:; 1923; 1962; 1964, feeding on Solanum
nelsoni.  Misidentified in Brvan’s list as E. parvula (Fabricius).
Anthribidae
Araecerus pasciculatus ‘De Geer); 1923; 1962; 1964, adults at light,
on Chenopodium and on Euphorbia.
Curculionidae
Oodemus breviscapum Perkins; 1923; 1962; 1964, ex Eragrostis.
Oodemus erro Perkins; 1923; 1964,
Oodemus laysanensis Fullawayv; 1923; 1962; 1964, reared from larvae in
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Chenopodium stems.
Pentharthrum pritchardiae Perkins; 1923, on Pritchardia.
Rhyncogonus exsul Perkins; 1923; 1962, adults abundant on Cirmopod:zem:
1964, a few adults in Eragrostts clumps.
Proterhinidae
Proterhinus abundans Perkins; 1923; 1964, on Euphorbia.
Proterhinus bryani Perkins: 1923, on Euphorbia.

DiPTERA

Chironomidae (Det. by D. E. Hardy)

*Chironomus esakii Tokunaga, 1962.

* Telmatogeton pacificus Tokunaga; 1964.
Dolichopodidae

Paraphrosylus acrosticalis (Parent); 1923. Listed by Brvan s P. :p.

(see Hardy, 1964:249).

Syrphidae

* Ischiodon grandicornis Macquart (?); 1962, seen flving but not caprured.
Ephydridae

Neoscatella sexnotata (Cresson); 1923; 1962, 1964.

* Atissia antennalis Aldrich (Det. by W. W. Wirth); 1962. one soecimen.
Canaceidae

Canaceoides nudata (Cresson); 1923. Reported by Brvan in [932.
Sphaeroceridae

*Leptocera hirtula (Rondani) (?) 1962; 1964
Asteiidae

Bryania bipunctata Aldrich; 1923; 1962: 1964. Listed by Brvan as an

undetermined Asteinae.

*New genus and species (Det. by C. W. Sabrosky): 1962.
Drosophilidae (Det. by D. E. Hardy)

*Scaptomyza (Bunostoma) sp.; possibly hamata Hardy; 1962 one =

*Scaptomyza (Parascaptomyza) pallida Zetterstedt; 1962, one specimen.
Agromyzidae

Liriomyza sp.; 1923. Listed by Bryan as Agromyza pusill: Meig=n.

* Pseudonapomy=a spicata (Malloch) (Det. by D. E. Hardy): :362. <ne

specimen.
Milichiidae

Milichiella orientalis Malloch; 1923. Listed by Brvan 1927 as zn
undetermined Milichiinae, and subsequently determined b+ Aldrich
(Bryan, 1931).
* Leptometopa n. sp. (Det. by C. W. Sabrosky); 1962: 1964. zlennizl.
Chloropidae

Siphunculina signata (Wollaston); 19253: 1962; 1964, abuncant.
Tachinidae

Achaetoneura archipprvora (Williston); 1923.



Sarcophagidae
Goniphyto bryani Souza-Lopez; 1923; 1962; 1964. Listed by Brvan as
an undetermined species. )
Calliphoridae
Luctlia sericata Meigen (23; 1923 1962; 1964.
Hippoboscidae
Olfersia spinifera Leach; 1923; 1962; 1964, adults at light.

HyMENOPTERA
Braconidae
* Apanteles marginizentris Cresson; 1962, reared Irom Hilicorerpa larva;
1964,
*Chelonus blackburni Cameron: 1962; 1964.
Doryctes pallidiceps iPerkins); 1923.
Ichneumonidae
Horozenes blackburni Cameron 1923, 1962; 1964.
Mymaridae (Det. by C. M. Yoshimoto)
*Lymaenon mexicanus Perkins; 1964.
Eulophidae
Euderus metallicus Ashmead; 1923. .
Hemiptarsenus semialbiclavus (Girault); 1923; 1964. Listed by Bryan
as Pseudopheliminus vagans Timberlake, a synonym,
Eupelmidae
Eupelmus nihoaensis Timberlake; 1923,
Lepideupelmus bryani Timberlake; 1923.
Lepideupelmus robustus Timberlake; 1923; 1962; 1964.
Pteromalidae
*Spalangia drosophilae Ashmead ; Det. by C. M. Yoshimoto); 1962; 1964.
Diapriidae
*genus and species unidentified; 1964.
Bethylidae
Sclerodermus nihoaensts Timberlake; 1923.
Formicidae
Monomorium floricola (Jerdon); 1923; 1964.
Phrenolepis longicornis Fabricius; 1923; 1964.
Tapinoma melanocephalum (Fabricius); 1923; 1962; 1964.
Tetramorium guineense (Fabriciusi; 1923; 1962; 1964.-
Hylaeidae
Nesoprosopis perkinsiana Timberlake: 1923; 1964.

NECKER ISLAND

. Necker Island, 300 miles northwest of Kauali, is both smaller and lower
than Nihoa and consists of a long, roughly hook-shaped ridge with steep
sides and a fairly broad, easily traversable summit at 150-200 ft elevation.
The highest elevation is 278 feet, and the land area is about 41 acres
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L,OOO ft.

NECKER

AFTER EMORY, 1528 .
CONTOUR INTERVAL 50t

(Emory, 1928). The surface is rockyv and is partly cl.othed with spzarse.
scrubby vegetation. During June, 1962, I spent approximately three h‘-zurs
on the island, and during September. 1964, one night and most of two cays.

The flora of Necker includes only five species of vascular plants:
Chenopodium oahuense, Panicum torridum, Portulaca lulea, Sesbaniq !omrt:.)f’a.
and Sesuvium portulacastrum (Christophrensen and Caum, 1‘9.31,. Des*_mte.
the simplicity of the flora, the terrestrial fauna inc.ludes a fair nur.nbe; of
apparently endemic arthropods. Of the approximately 69 species “ere
recorded, about 20 are known onlv from Necker, or from Necker :nd
Nihoa. Twenty-eight of the species reported below are new records.»g)!
the 4! species previously recorded, 10 were not re-collected in 1962 or 1zn+.

CRUSTACEA
Isopopa (Det. by Mrs. D. Fellows:
Porcellionidae ‘
* Porcellio sp., Prob. laevis* Lartrielle: 1964. on rocks, 30 feet abov= sea
level.
ARACHNIDA
AraNeDA (Det. by T. W. Suman.
Lycosidae
*Lycosa sp.; 1962; 1964,
Salticidae
*genus and species not identified: 196+
Scytodidae

*Scytodes striatipes (L. Koch); 1964,



‘w0 Proceedings, Hawaiian Entomological Society
Thomisidae
*genus and species not identified; 1962 1964, common on Chenopodium
oahuense.

AcariNa (Det. by N. Wilson)

Argasidae
* Ornithodoros sp., capensis Neumann group: 1964.
CHILOPODA
Schendylidae
Nyctunguis bryanus Chamberlin; 1923.
Mecistocephalidae
Mecistocephalus spissus Wood; 1923,
INSECTA
ORTHOPTERA
Blattidae

Periplaneta americana (L.); 1923,

EmBlopTERA
Oligotomidae
Oligotoma saundersii Westwood; 1923; 1964, 8 8 at light.  Listed by
Bryan as O. insularis McLachlan? ‘

DERMAPTERA
Labiduridae
Euborellia annulipes (Lucas); 1923; 1962; 1964.
PsOCOPTERA

unidentified genus and species; 1923; 1964.
THysaNopTERA (Det. by F. A. Bianchi)

Phlaeothripidae

*Haplothrips gowdeyi (Franklin); 1962; 1964.
Thripidae

*Frankliniella sulphurea Schmutz; 1962; 1964.

HeMIpTERA
Lygaeidae (Det. by P. D. Ashlock)
Nysius chenopodii Usinger; 1923; 1962; 1964, on Chenopodium.
Nysius  neckerensis Usinger; 1923; 1962; 1964, on Chenopodium and
l1"ortulaca. Apparently misidentified as V. delectus White in Bryan’s
1st.
Miridae
*Rhinachloa forticornis Reuter; 1964, on Chenopodium.

HoMoPTERA
Cicadellidae
*Circulifer tenellus (Baker); 1962; 1964, plentiful on Chenopodium.
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* Empoasca solana De Long; 1962; 1964. plentiful on Chenopegium.
“* Nesosteles spp:""; 1923, specimens not located.

Pseudococcidae
*Ferrisia virgata (Cockerell); 1964, on Portulaca.
* Pseudococcus n. sp.; 1964, on Chenopodium oahuense.

* Rhizoecus hawaiiensis {Hambleton;; 1962; 1964, on roots of Chenon:dium

and Portulaca.

Diaspididae
* Hemiberlesia lataniae (Signoret); 1962; 1964. on twigs and branches of
Chenopodium.
LEPIDOPTERA
Lycaenidae

Lampides boeticus (L.); 1923; 1962; 1964. adults flying, larvz= in
Sesbania flowers.

Noctuidae
Helicoverpa pallida Hardwick (Det. by D. F. Hardwick); 1923: 1362:

1964, larvae on Chenopodium, adults at light. Misidentified in Brvan’s
list as Chloridea obsoleta (Fabricius).
Pyralidae ' .
Hymenia recurvalis Fabricius; 1962; 1964; 1923, larvae and aduiss on
Chenopodium.
Tortricidae :
Crocidosema plebiana Zeller (?); 1923; 1964.
Hyponomeutidae
Hyposmocoma spp. (Det. by E. C. Zimmerman). Two species wuken
at light in 1964 appear to be identical to two of the 3 species :rom
Nihoa. Bryan lists H. mimica Walsingham, H. quinquemc:-:lata
Walsingham, and . sp. collected in 1923. but the specific determi-

nations may not be correct.

Tineidae
Monopis meliorella ('Walker); 1923,
Cygnodidae
Petrochroa dimorpha Busck (Det. by E. C. Zimmerman); 1923: 1964,
at light.

Petrochroa neckerensis Swezey; 1923,
COLEOPTERA
Staphylinidae
*genus and species undetermined . minute!; 1964, one.

Coccinellidae
Scymnus loewii Mulsant; 1923; 1962: 1964, on Chenopodium. Listed bv

Bryan as Pullus kinbergi (Boheman:.
Nitidulidae
*Carpophilus dimidiatus {(Fabricius); 1964.



170 Proceedings, Hawaiian Entomological Society

Dermestidae
Dermestes maculatus De Geer: 1923.  Listed by Brvan as D. culpinus
IFabricius; specimen not located.
Dermestes ater De Geer; 1923: 1964, Listed by Brvan as /). cadare-
rinus Fabricius. '
Labrocerus sp.; 1923.
Histeridae
*Acritus sp.: 1962, ex ground litter,
Tenebrionidae
Sciophagus pandanicola - Boisduval); 1923: 1964. Listed by Bryvan as
an unidentified tenebrionid.

Elateridae
Ttodactus novicormis Nan Zwaluwenburg; 1923; 1964. under rocks under
Chenopodium.
*ltodactus sp.; 1964. under rocks under Chenopodium.
Anthribidae
Araecerus fasciculatus (De Geer); 1923; 1964,
Curculionidae ,
Rhyncogonus biformis Perkins; 1923; 1964, plentiful under Chenopodium
bushes,

Oodemus laysanensis Fullaway; 1923; 1964, ex Chenopodium twigs.
Oodemus neckerensis Perkins; 1923: 1964.

DipTERA

Chironomidae Det. by D. E. Hardy)

* Telmatogeton pacijicus Tokunaga; 1964. adults at light.
Ceratopogonidae

*genus and species not yet identified: 1964,
Dolichopodidae

Faraphrosvlus acrosticalis ~Paventi; 1923, Listed by Bryan as P. sp.
Phoridae

*Diplone:ra peregrina \Wiedemann); 1964,
Ephydridae :

Neoscatella sevnotata - Cressony; 1923: 1962; 1964,

-Missia antennalts Aldrich:; 1923, Not listed by Bryan (1926). but
description based on specimens from Necker collected by Tanager
Expedition ‘Aldrich. 1931).

Sphaeroceridae
*Leptocera hirtula (Rondanii +2.; 1964,
Asteiidae :

*New genus and species Det. by D. E. Hardy); 1964 same as Nihoa

species .
Chloropidae
Siphunenlina signata Wollaston; 1923; 1962; 1964.
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Milichiidae
Milichiella ortentalrs Malloch: 1923, Not listed by Brvan 1926,
but a specimen from Necker was subsequenty determined by
Aldrich  Brvan. 1931;.
* Leptometopa n. sp. Det. by C. W, Sabrosky;; 1964.

Sarcophagidae

Goniophyto brvani Souza l.opez: 1923: 1962; 1964,
Hippoboscidae

Olfersia spinifera Leach; 1923: 1964, adults at light.

HyMENOPTERA

Encyrtidae

*Anagyrus n. sp.; 1964, reared from Pseudococcus n. sp. on Cher:godium.
Eupelmidae

Lepideupelmus robustus Timberlake: 1923: 1964,
Signiphoridae

* Thysanus aspidiol; Ashmead: 1964. reared from Hemiderlesia  ataniae
on Chenopodium.
Pteromalidae (Dét. by C. M. Yoshimoto}
*Spalangia drosophilae Ashmead: 196+4.
Formicidae
Cardiocondyla nuda minutior Forel; 1923: 1964.
Monomorium minutum Mayr; 1923; 196+4.
Ponera kalakauae Forel: 1923.
Tetramorium guineense Fabricius): 1923: 1962: 1964,

FRENCH FRIGATE SHOAL

French Frigate Shoal, situated about 80 miles west of Necker. i: a
group of about a dozen small coraline islets with a total land area ot some
50 acres enlosed within a large reef. The largest islet, Tern Island. is the
site of a U.S. Coast Guard Station and is occupied now almost entirelv by
the airstrip, buildings. and other facilities associated with the sation.
Vegetation of a limited sort accurs on 6 or 7 of the islets. La Parouse
Rock, a small remnant of the original volcanic dome. lies outsice i
fringing reef and, apparently, is void of higher plant life.

During the Tanager Expedition visit in 1923 only 6 species of vascuas
plants were found: Boerharia diffusa. Chenopodium oaruense. Ipomosz  o-:-
caprae, Portulaca lutea and Tribulus cistoides,  Christophersen & Caum.
1931). In addition to these, there are now several introduced weeds and
a few ornamentals on Tern Island.

In June, 1962, 1 spent a few hours collecting on U'ern Island. and in
September, 1964, I made bricf visits to Trig. Whale-Skate. and East Islets.
Fifty-two species of terrestrial arthropods from the atoll are listed below.
of which 25 are new records. Of the 27 species listed by Brvan 1926 .
Il were not collected in 1962 or 1964.
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Two species, Adgrotis kerri Swezey and Nwsiwus frigatensis Usinger are
tnown onlv from French Frigate Shoal. and two or three others are forms
now ] ; i

VI only from the Leeward group. The remainder are probabiy all
relatively recent immigrants. '

ARACHNIDA
Araxema Det. by T. W. Suman)
Argiopidae
* Neoscona sp.; 1964, Whale-Skate 1.
* Tetragnatha sp.: 1964, Trig 1.
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Clubionidae

*Chiracanthium diversum L. Koch; 1964, Whale-Skate 1.
Salticidae

# Hasarius adansoni {Audouin); 1964, Whale-Skate 1.

INSECTA
ODONATA

Libellulidae

*Pantala flavescens (Fabricius) ; 1962, Tern 1., one adult flving.

ORTHOPTERA

Blatddae

Pycnoscelus surinamensis (L.); 1923; 1964, Trig I, Whale-Skate [.. £ast

1.

Periplaneta americana (L.); 1923.

Gryllidae

*Gryllodes sigillatus (Walker): 1962, Tern 1., under boards.
Gryllus oceanicus Le Guillon; 1923.
* Motioche vittaticollis (Stal); 1964, Trig. L

DERMAPTERA
Labiduridae
Anisolabis eteronoma Borelli; 1923; 1964, Trig 1., Whale-Skate I. List-
ed by Bryan as Anisolabis maritima (Gene) (see Zimmerman 1948.
2:201).
Euborellia annulipes (Lucas); 1923; 1962, Tern I.

TrysanopTERA (Det. by F. A. Bianchi)

Thripidae
*Lrankliniella sulphurea Schmutz; 1964, East I., on Tribulus flowers.

HEMIPTERA

Lygaeidae (Det. by P. D. Ashlock)
Nostus _frigatensts Usinger 1923; 1962, Tern I.; 1964, Trig I.. Whale-
Skate I.. East I., on Chenopodium, Boerhavta and Poriulaca.
Nysius  coenosulus  Stal; 1923. Listed by Usinger (1942, and
Zimmerman (1948, 3;104) as N, nigriscutellatus Usinger, a synoaym.
The above were listed as Nysius spp. by Bryan (1926).
Nabidae
Nabis capsiformis Germar; 1923; 1962, Tern l.

HoMOPTERA

Cicadellidae
*Circulifer tenellus (Baker); 1964, Trig I.. Whale-Skate I.. on Caeno-
podium oahuense.
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rltocesazius sonoru; Ball: 1962, Tern 1.: 1964, Trig I.. on grass.

sadrididae

!vbhi.r.':r;;;::‘or_a Kocn: 1923: 1964, Whale-Skate 1.. East I.. on Cheno-
podiu~. Tribulus and Portuicca. Listed by Brvan as A medicoinis

Koch.
> .
“wmdococcidae

. Ferriiiz —raata - Cockerel] : 1964, Trig L.. on Portulaca and Boerhasia.
seridae

ausseiz cieae -Bernard:: 1982, Tern I.. on Coccoloba uvifera twigs.

‘Faanididae

“Hlemaber 2:ia lataniae Signoret.; 1964. \Whale-Skate I., on twigs and

branczss of Chenopodium sanuense.

“f)dona:z+; ruthas Kotinskyv: 1962, Tern I.. 1964 Trig I.. on
Leptur.: stems. \V

LEPIDOPTERA
‘seraidae
farotis ierri Swezev: 1923
"Thrysoaesis chalcites Esper : 1962. Tern l.. one reared from larva
on Aerschmidia argentea foliage.
'57'1/0171."': srempta Walker : 1923, \lisidentitied in Bryvan's list as
S. mauria (Boisduval .
V?orﬁphoﬁdae
egalorhiz:da defectaiis ‘Walker; 1923: 1964, Trig I., Whale-Skate

I.. East I.. on Boerhacia. Listed by Brvan as Trichoptilus oxvdactylus
Walker . o

Fyralidae

Himenia ricurvalis Fabricius : 1923,
Tinsidae

Lrnnetis o Swezev: 1923: {964, Trig 1.
N Tincola wsreilg \\'alsingham: 1923.
Vorericidae

" roridosema plebiana Zeller 2 : 1923.

COLEOPTERA

‘ . -
Caccinellidae

ymins isaenr Mulsant 1923 964, Trig 1.. Whale-Skate 1. Listed
by Brvan as 8. kinberei Bonheman..
1 Yertnestidae ) .
Iriermestes gir De Geer: 1993: 1964, Trig . Listed bv Brvan as D
cadarerinu; Fabricius. ’ ’ |
l"‘u--brionidae

Aiphitobiy; lasrigatus Fabricius: 196+, Whale-Skate 1., under boards.
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Curculionidae
Dryotribus mimeticus Horn: 1923: 1964, Trig I.. under drnftwocd.
Dryotribus wilder: Perkins; 1923.
DipTERA
Syrphidae
* [schiodon grandicornis {Macquart); 1962, Tern [.. 1964. Tnz I..
Whale-Skate 1.. East I.. adults flying, larvae preving on apnids.
Dolichopodidae
Paraphrosylus acrosticalis (Parent); 1923, Listed by Bryan as P. sp.
Ephydridae
* Hecamede persinulis Hendel; 1962, Tern I.; 1964, Trig I.. Whale-
Skate 1.
Agromyzidae
*Lirtomyza sp., hawaiiensis group; 1964, Tern 1., reared from mires in
Tribulus leaves, Trig 1., VWhale-Skate I.
Chloropidae
Stphunculina signata \Wollaston; 1923; 1962, Tern [.: 1964, Triz L.
Whale-Skate [., East I.
Sphaeroceridae
*Leptocera hirtula {Rondani)?; 1962, Tern I.; 1964, Trig L.
Sarcophagidae
Goniophyto bryanit Souza-Lopez: 1923; 1962, Tern I.; 1964, Tz 1.
Whale-Skate 1., East I. Listed by Bryvan as an undetermined
species.
Hippoboscidae
Olfersia spinifera Leach; 1923.
HvyMENOPTERA
Eulophidae
* Hemiptarsenus semialbiclavus Girvault; 1962, Tern 1.; 1964. Tem I..
reared from Liriomyza larvae in Tribulus leaves.
Formicidae
Cardiocondyla nuda Nlayr; 1923; 1964, Trig L.
* Phrenolepis longicornis i Lawreille); 1962, Tern L
Ponera kalakauae Forel: 1923.
* Monomorium floricola « Jerdon): 1962, Tern Lo 1964, Triz 1.
Monomorium pharaonis (L.); 1923; 1964, VWhale-Skate I.
* Tetramorium guineense (Fabrictus): 1962, Tern 1.
* Tetramorium tonganum Nayr: 1962, Tern L

LISLANSKI ISLAND
Lisianski Island, about 360 miles W\ of French Frigate Shoai and
100 miles WNW of Laysan. is a single, roughly rectangular low ceraline
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islet approximately one-haif square mile in area. The greatest elevation
is about 40 feet.

Lisianski is now covered with low vegetation. although it was almost
completely denuded by rabbits prior to the arrival of the Tanager Expedi-
tion in 1923. The vascular plants present include Scaerola frutescens (most-
lv along the beach margins:, Eragrostis variabilis, Portulaca lutea (?), Nama
sanduwicensts and  Tribulus cistoides. A few ironwood trees (Casuarina sp.
are present, also.

Approximately 7 hours were spent collecting insects on Lisianski on
18. IX. 64. Thirtyv-five species of terrestrial arthropods are known now
from the island, 21 being new records. Brvan /1926) listed only 13
species. 7 of which were not re-collected in 1964. In addition, Hardwick
{1964 recently has described an apparently endemic species of Helicorerpa

“from Lisianski. based on specimens apparently taken prior to 1923 by an
unknown collector.

ARACHNIDA
ARANEDA DET. by T. W. Suman)
Argiopidae
* Neoscona sp.; 1964.
* Tetragnatha sp.; 1964.
Clubionidae
*Chiracanthium dwersum L. Koch; 1964, plentiful.

INSECTA
ORTHOPTERA
Blattidae
*Blatella germamica (L.i; 196+,
*Poriplaneta americana L.); 1964.

DERMAPTERA
Labiduridae
Anisolabis eteronoma Borelli: 1923.
TuysaxopteErA Det. by F. A, Bianchi:
Phlaeothripidae

* KNarnyothrips melaleuca Bagnally: 1964, on Eragrostis.

HEeMmieTERA
Lygaeidae (Det. by P. D. Ashlock)
Nystus fullawayi Usinger; 1923: 1964, on Portulaca. Listed by Bryan
as Nysius spp.
Nabidae
Nabis capsiformis Germar: 1923.
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HoMmOPTERA
Aphididae ‘ .
Aphis craccirora Koch: 1923; 1964, on Tribulus. Listed by Brvaz as
4. medicagims Koch.
* Liysteronenra sp.iDet. by Louise M. Russell); 1964. on Eragroo.
Pseudococcidae - N
* Trionymus insularis Ehrhorn; 1964, on Eragrostis stems, plentifi.

Coccidae

*Saissetia nigra - Nietner); 1964, very heavy infestations on Scaezala.
less abundant on Eragrosiis.

Diaspididae ' ‘

* Hemiberlesia lataniae (Signoret): 1964, heavy infestation on twizs of
Scaevola, also on Portulaca.

LEPIDOPTERA

Noctuidae . .
Helicorerpa minuta Hardwick; date unknown. presumably prior to 323.

Pseudaletia unipuncta {Haworth); 1923.
Pterophoridae . s
* Megalorhipida  defectalis (Walker); 1964. plentiful on Boerxua.
Tineidae (Det. by E. C. Zimmerman) ‘
* Eveunetis kerri Swezey; 1964, reared from larvae on Eragrostis.

Cygnodiidae {Det. by E. C. Zimmerman)
* Petrochroa dimorpha Busck; 1964.

COLEOPTERA

Coccinellidae . o
*Scymnus loewti Mulsant; 1964, preying on Trionymus insw.dris.
Listed by Brvan as §. kinbergi (Boheman).

Dermestidae
Dermestes ater De Geer; 1923; 1964. Listed by Bryan as D. cadarsrinus
Fabricius.
DipTERA
Dolichopodidae

Paraphrosylus acrosticalis Parent); 1923: 196+. along rocky beach.
preying on small flies. Listed by Bryan as P. sp.
Phoridae
Diplonevia peregrina (Wiedemann); 1923: 1964. Mlisidentifiec in
Bryan's list as Apiochaeta scalaris i Loew).
Ephydridae
* Hecamede perstmilis Hendel; 1964, along beach.

Canaceidae
Canaceoides nudata iCresson); 1923; 1964. along beach.
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Sphaeroceridae
Leptocera sp.: 1923.
Milichiidae
* Milichiella lactipennis  Loew,: 1964.
*Leptometopa n. sp. Det. by C. W. Sabrosky); 1964.
Chloropidae
Cadrema palitda Loew: 1923. Listed by Bryan as Hippelatus nigricornt,
var. flazus Thomson.
Siphunculing signata \Wollaston; 1923; 1964.
Tethinidae Det. by D. E. Hardy)
* Tethina albula Loew); 1964.
* Tethina insularis Aldrich: 196+4.
Calliphoridae
*Lucilia graphita Shannon; 1964
Muscidae
* Musca domestica L.: 1964, very abundant and annoying.
Hippoboscidae
Olfersia spinifera Leach; 1923.

PEARL AND HERMES ATOLL

Pear] and Hermes Atoll is a large, shallow. reef-enclosed lagoon
with about seven small islets along its south side and two near the northeast
corner. The towal land area probably amounts to one-half square mile.
Several of the islets are large enough to support permanent vegetation.

Three of the Pear] and Hermes islets were visited in September, 196+,
One night and several davlight hours were spent on Southeast Islet .the
largest of the group:. and about two hours on North Islet at the northeastern
corner of the atoll including a few minutes on the nearby small “*South-
North” Islet. Records from two northeastern islets are cited together
under North Islet in the list below.

The vascular plants observed were Portuluca sp., (Southeast I. only}
Sesuvium portulacastrum, Boerhavia diffusa, Tribulus cistoides, Ergrostis variabilis.
Lepturus repens. Setaria sp. - Southeast 1. only), Sicyos sp., Lepidium owarhuense
(North Isletj. .ichvranthes splendens North Islet). Solanum nelsoni, and the
dead stalks of an introduced mustard (on Southeast Islet). A few shrubs
of Scaevola frutescens and Messerschmidia argentea were also seen along the
beaches. In general, North [slet seemed to have suffered less disturbance
from the acuvities of man than had Southeast Islet.

Fiftv-one species of terrestrial arthropods from Pearl and Hermes
Reet are recorded below: of these, 30 are new records. Of the 21 species
listed by Bryan. 7 were not re-collected in 1964.
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ARACHNIDA
AraxewpA {Det. bv T. W. Suman)

Argiopidae

* Neoscona sp.: 1964, North .. Southeast I

* Tetragnatha sp.: 1964. North 1. Southeast I.
Salticidae -

* Hasarius adansoni { Audouin); 1964. Southeast L.

CHILOPODA

Geophilidae . ‘

Honuadhilus alohanus Chamberlin: 1923,
INSECTA

(ORTHOPTERA

Blattidae
* Periplaneta americana < L.}; 196+ Southeast L.

Prenoscelus surinamensis L.j: 1923. 1964, Southeast 1.

DERMAPTERA

Labiduridae . )
Anisolabis eteronoma Bovelli; 1923: 196+, North 1. Southeast 1. Listed
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by Brvan as .. martima Gene).
Euborellia annulives Lucas.: 1923; 1964, North I., Southeast I.

PsocopTERA

*undetermined: 196+. Southeast I.

HEeEMIPTERA

Cydnidae

*Geotomus prgmaeus - Dallas : 1964, Southeast 1.
Lygaeidae Det. bv P. D. Ashlock;

Nystus fullawayi Usinger; 1923; 1964, North I., Southeast I., on

Boerhavia and Eragrostis. Listed by Bryan as Nysius spp.

* \ysius palor Ashlock: 1964. Southeast I., on Portulaca.

Nabidae '

* Nabis capsiformis Germar: 1964, North 1.
Anthocoridae
*Orius persequens White; 1964, North I., Southeast 1.
Miridae
*Cyrtopeltis modesta ( Distant); 1964, North 1., Southeast 1., on Boerhavia.

HosopTERA
Delphacidae
Sogatella paludum Kirkaldy;: 1923; 1964, North 1., on Eragrostis.
Aphididae :
*Aphis craccivora Koch; 1964. Southeast I., on Tribulus.
Pseudococcidae
* Antonina granumis  Maskell;: 1964, North L., Southeast 1., on Eragrostis
and Lepturus stems.
* Dysmicoccus  brecipes {Cockerell); 1964, Southeast L., on Eragrostis
stems.
* Trionymus insularis Ehrhorn; 1964, North I., on Eragrostis stems.
Diaspididae
*Odonaspis ruthae Kotinsky; 1964, Southeast 1., on Eragrostis stems.
NEUROPTERA

Chrysopidae ’
Chrysopa carnea Stephens: 1923. Listed by Brvan as Chrysopa sp.

LePIDOPTERA

Noctuidae
*Heliothis zea Boddie); 196+4. North 1., adult flying, several small
larvae on Eragrostis.
Spodoptera litura : Fabricius) i Det. by E. L. Todd): 1923; 1964, North L.,
Southeast 1., several adults at light (Southeast) and one in flight
(North}. Bryan listed this species as *‘Prodenia litura {Fabr.)?” on
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basis of a single abraded specimen taken in 1923, and determined bv
Swezey. . o
Spodoptera exempla {Walker); 1923. \Misidentified in Brvan’s list as
S. mauritia {Boisduval).
Sphingidae
P *Celerio lineata (Fabricius); 1964, North [., Southeast 1., several seen
flying in daylight but not captured.
Pyralidae .
* Hymenia recurvalis (Fabricius); 196+. Southeast 1., adults flying. larvae
feeding on Sesuvium.
Tineidae ) ‘ A
Ereunetis incerta Swezey; 1923; 196+, ‘North I.; on Eragrostis.
Cygnodiidae (Det. by E. C. Zimmerman, .
*Pptrochroa dimorpha Busck; 1964 .Southeast 1.}, adults at light.

Plutellidae ) \
Plutella maculipennis Curtis; 1923, 196+ ‘North 1.}

COLEOPTERA

Coccinellidae
Scymnus loewii Mulsant; 1923; 1964, North I.. Southeast [., adults anfi
larvae feeding on mealybugs on Eragrostis. Listed by Brvan as >.
kinbergi.
Dermestidae .
Dermestes ater De Geer; 1923. Listed by Bryan as D. cadaverinus
Fabricius. .
* Dermestes maculatus De Geer; 1964, Southeast 1., under dead birds.
Tenebrionidae
Alphitobius laevigatus Fabricius; 1923: 1964. Southeast I.
Cleridae o
* Necrobia rufipes De Geer; 1964, Southeast [, under dead birds.

Anthribidae

* Araecerus fasciculatus (De Geer); 196+ Southeast [.. on Eragrostis.

DipTERA

Phoridae - o o
Diplonerva peregrina Wiedemann; 1923. Misidentified in Bryan's list as

Megaselia scalaris (Loew).

Syrphidae ’

* [schiodon grandicornis (Macquart;: 1964. North L.
Ephydridae )

* Hecamede persimilis Hendel; 1964, North L. Southeast [.
Agromyzidae

*Liriomyza sp.; 1964. North L, adults flving, larvae mining leaves of

Lepidium.
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Milictise,
« - . N -
losmatopa n. sp. Det. by C. W Sabroskyv); 1964, North I.. Southeas:
irvan lists an “uncertermined Mlilichiinae™ collected in 1923.
©7 necimens were not located.
Ckloropdac
“Heciira signe:a Wellastony; 1964, North 1.
T’.'hina(q,.
fenin wsuiaris Aldrich: 1923, Not listed by Bryan (1926) but twe
= mens in type series were from Pearl and Hermes materia;
“erced by Tanager Expedition.
Sarcoplumidae
4 C~
rans sryant Souza Looez: 1923: 1964, North 1., Southeast I.
Farat by Bryvan as an undetermined species.

Cal”plmrdac
Laearr e :-aphrqa Shannon: 1923: 1964, North I.
Mulcidu

Musie compstica 1.: 1923.

HyuENOPTERA
Bfﬁconid..

( o ) -

_.I"/""“ Vaczourm Cameron: 1923; 1964, North 1., Southeast I.
Mpar sy *p-. provably marginiventris Cresson; 1964, Southeast I..
""ire=sus empty cocoons on Sesurium infested with Hymenia larvae.

Encyrtida. .

- R . .
Divses 4 iangwani Rao?: 1964, Southeast I.. larvae and pupae of
whe probably this species found within parasitized specimens
b g gramir:s.

Formicig,.

LY . .

.( wdicsitila nuda Mavre: !9nd. North I, Southeast 1.

Pherdss megacephai: Fabricius: 1964, North I.. Southeast 1., tending

Aphes e Tribulus.

" : - - -
Lesvans sutneenss Fabricius : 1923: 1964, North I.. Southeast I.

KURE ATOLL

Nt - . : i
4 o Wit spover was made at Kure Atil. en roure to Midwayv. on
» Plendas 1A64 \bout three hours were spent collecting insects in
the qea <., - - Q ltar; e ieln
Bl ~inding the U. S. Coast Guard Station on Green Island.
utler andg S ave lis 1 1
h | 4 U nger 19635 have listed the insects taken by them during a
1'ee- - . -~ -y - ‘ .
SN st g September. 1961, The new records listed below probably

YNV cocant immigrants which became established during the three-
Year inteqy '

are 1oy
wtween the Butler-Usinger collections and mv own.
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* Deitocephalus sonorus Ball: 1964, on grass.

* Empoasca solana Delong; 1964, on Solanum nigrum.
Pseudococcidae

* Antonina graminis {Nlaskell); 1964. on Eragrostis stem.
Diaspididae

* Hemiberlesia lataniae {Signoret): 196+, on Lepidium

*Qdonaspis ruthae Kotinsky; 1964, Eragrostis stems,

LEPIDOPTERA
Noctuidae
*Spodoptera mauritia (Boisduval); 1964, adults on mess-hall screen.
Gelichiidae
*Stoberhinus testaceus Butler; 1964,
COLEOPTERA
Coccinellidae
*Scymnus notescens (Blackburn); 1964.
DipTERA
Ceratopogonidae
*undetermined genus and species; 196+4.
Agromyzidae
*Pseudonapomyza spicata {Malloch); 1964
Chloropidae

*Siphunculina signata (Wollaston); 1964.

Sphaeroceridae
*Leptocera hirtula (Rondani]?: 1964,

HyMENOPTERA

Mymaridae

Polynema reduvioli Perkins: 1923: 1964
Eulophidae

* Euderus metalicus Ashmead {?): 196+,
Encyrtidae

* Anagyrus swezeyi Timberlake; 196+,

*Blepyrus insularis (Cameron); 1964. This species is a parasite of
Ferrisia 2irgata. The latter was stated to be heavily infesting
Boerharia, and apparently was abundant on other hosts as weli. in
1961. 1In 1964 this mealy bug was scarce. A

LAYSAN ISLAND

New records in myv June, 1962 collections from Laysan have been cited

by Butler and Usinger (1963a). Halt a day was spent collecting on

Laysan in September, 1964. An apparently recently established immigrant
spider was found. but no new insects.
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Also taken in 1964 and not previously reported from Lavsan was a
small lizard of the family Scincidae. Cryploblepharus boutoni poecilo-
pleurus  Wiegmann. Det. by W. O. Wirtz 11}, several of which

were seen.

ARANEIDA

Clubionidae Det. by T. W. Suman)
*Chiracanthium  diversum L. Koch; 1964, plenuful.

The following insects collected in 1964 seem worthy of note.

COLEOPTERA
Coccinellidae
Scymnus loew: Mulsant (Det. by E. A. Chapin); 1912; 1964, feeding
on Trionymus insularis on Eragrostis. '
This is probably the species collected by Butler in 1959 on Eragrostis,
the specimens of which were lost. (Butler & Usinger 1963a: 13)
Listed by Bryvan as S. kinbergi (Boheman).
Cleridae
Necrobia rufipes De Geer; 1912; 1964.
Curculionidae
Dryotribus mimeticus Horn; 1912, 1964, numerous specimens on under-
side of driftwood on beach.

Di1pTERA
Milichiidae i )
* Leptometopa n. sp. (Det. by C. W. Sabrosky); 1962; 1964. Same
species from Nihoa, Necker, Lisianski and Pearl and Hermes Atoll,
not previously recorded.

HyMENOPTERA

Pteromalidae Det. by C. M. Yoshimoto)
Spalungia drosophilue Ashmead; 1962; 1964. Recorded as Spalangia
sp. by Butler & Usinger 11963a).
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TICK DISTRIBUTION IN THE CENTRAL PACIFIC AS
INFLUENCED BY SEA BIRD MOVEMENT!?

By A. Binion Amerson, Jr.’?

Abstract: Tick distribution in the Central Pacific region urize. This species is known from the Arctic and

::r_d;’m:ﬁ“mmd 2 dhdﬂ“&':b?dbmgnmpl“‘::; sub-Antarctic areas, and Schulze has called it a
Is.-Phoenix k.ﬂ:u' Four tick W‘; — Irodes amersomi, 1, bipolarly distributed” tick since it shows a cir-
laysanensis, Ornithodoras demmarki, and O. capensis — are asso cumpolar distributior in both areas. Zumpt in-
ciated with birds nesting on Central Pacific islands. I amersoni  dicates that attached ticks could be carried between

:':hm‘:bmuyh‘f:i" L ““l gnmd; a:.h‘t’h“gh';z t::‘; the 2 regions by sea birds such as Wilson’s Storm
Cexl:x:l Pacific aven as well. 1. loysansmsis and O. denmarki ~ Letrel (Oceaniles oceanicus) which breeds in the

are presently known from certain islands in the northern Antarctic and migrates northward to the Arctic, or
Central Pacific ares, but these also are expected to be found  the Arctic Tern (Sterna paradisasa) which breeds in

evennnﬂyonauoftheuhndsmthuareaaswell 0. capensis . . . .
is widely distributed throughout tropical and subtropical the Arctic circumpolar region and then migrates

oceans, including the entire Central Pacific region; it is sug-  t0 the southern regions. In addition, Zumpt
“. gested that sea birds may have brought this species to both  states that dispersal may be accomplished by ad-
northern and southern Pacific areas from other parts of the herence of tick eggs to the feet of the host, and

;“::; '!;L:_t:mimcmh" m"“l,"a mﬁ'.d:h::m"h;o& ;z: n“‘ POPI;‘;Z :’; suggests that ‘““the explanation is more likely to be

with the southern Central Pacific population, ‘due to the lim-  an ecological than a historical one.” A
ited sea bird movement between these 2 areas. Although’ The Central Pacific (r16. 1) is a unique region

aﬂ; u:flt:d:ommng:ro pu:;mﬁ g; e l;i:ga-ﬁ:gic; 38!::: for studying the sea bird-tick relationship. The
deposition. is minimized, since these birds normally remain islands throughout this region are low-lying coral
at sea during w ‘nonbreeding periods and seldom stop on atolls characterized by low rainfall and sparse
islands. N vegetation (except for the main Hawaiian Is. and.
. : a few of the Line Is. where high reinfall ha: created
“The rolsof d ‘birds in transporting ticks and  luxuriant vegetation). Until recently very little’

‘ other para.unc m'ﬁxrepods has recently been studied was known about the sea birds of the Central Pacific:
- by Hoogstraal ‘et al (1961, 1964); Nuorteva &  region, and similarly, very little was known about:
Hoogstraal (19633 Pavlov (1964), Semashko (1959), sea bird ticks in that region. In 1960 published:
.and Vshkaow' 1956).. These studies show that  records indicated that Ornithodoros capmm wa
transpott imh over varying distances and‘ known on only 11 of the 42 islands or atolls in.the#

that -in some..cases: blrds do a.ccount for the dis- Central Pacific region. Only | other sea bird tick
»;. tribution of ticks: 237 ! (an Ixodes species) was known to exist—and thiss
;. The rolenﬁu"bxrdam transportmg ticks mrather only on 1 island. i
... poorly’ known.ance (1) many sea birds breed over The Smithsonian Institution is presently conduct-
- - wide ranges;(2) their breeding grounds are often [fing an ecological survey in the Central Pacific
- - onisolated and seldom-visited islands; (3) the migra-- [[Ocean which includes a study of the fauna and:
. tion routes of man’y' are unknown; and (4) in some flora of most of the islands as well as a survey of the:
...instances. theu.m postbreedmg ‘grounds are either open ocean to determine the distribution and:
‘poorly understood or completely unknown. Further- |\ abundance of sea birds (Humphrey 1965). By,
more, the distribution of sea bird ticks is also poorly  examining the arthropod collections made by the-
understood. | This deficiency is due mainly to 2 survey through December 1966 and by correlating

lack of collection over the ranges of the various this with data on bird movements resulting from a

hasts. / . banding program of the same survey, it is possible
Schulze (1938) and Zumpt (1952) suggest that (5 present at this time a preliminary interpretation

sea birds have influenced the distribution of Ixodes of the role that sea birds play in the distribution of
'Paper Number 23, Department of Vertebrate Zoology, ticks in the Central Pacific region.

Smithsonian Institution, Washington, D. C. To study bird movement successfully, enormous
?Presented at the 2nd International Congress of Acarology numbers of birds must be banded and subsequently

held 19-25 July 1967 at Sutton Bonington, England. .
3Department of Vertebrate Zoology, Smithsonian Institu- recaptured. Through December 1966 U.S. Fish

tion, Washington, D. C. 20560, “USA. and Wildlife Service bands have been placed on the
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(see also Butler & Usinger 1963, Wilson 1964) and
was also collected on Laysan I. in March 1961 from
Laysan Albatross (Woodside & Kramer 1961,
unpublished Hawaiian Fish and Game Division
report).  Smithsonian Institution personnel re-
corded this species on Pear] and Hermes Reef,
French Frigate Shoals, and Gardner Pinnacles in
1963 (Kohls 1966) and have since added Lisianski
=L, to the list of infested islands. 1. laysanensis appears
<to be restricted to no one host group (TABLE 3),
as the host list now includes 10 sea and shore bird
species and 2 endemic land bird species. /. laysanensis
has been collected as well from humans (crawling
-on the skin) and from ground litter. No specimens
shave yet been collected from Sand 1., Johnston
“Atoll, despite continuous surveillance since the
ssummer of 1963. One I [laysanensis larva was
gbollected at sea from a Sooty Tern (Sterna fuscaia)
#on 20 May 1965 at 16°18’ N by 172°57° W, This
“location is approximately 320 km west of Johnston
~Atoll and 960 km south of the nearest /. laysanensis
-infestation (Laysan L). Since Sooty Terns and
-other sea birds from the Hawaiian Is. frequently
«visit Johnston Atoll, it is suspected that this hard
tick will eventually be carried to this atoll. No
males have been recorded in nature; however, Dr
Glen M. Kohls has been able to rear and obtain
males from the progeny of a live female collected
by me (Kohls & Clifford 1967).

A second tick species, found so far only in the
northern part of the Central Pacific region, is
Ornithodoros denmarki. The known distribution of
this soft tick is from Bush Key, Dry Tortugas,
Florida (type locality), associated with Sooty Terns;
from Morant Cay, Jamaica, West Indies, from
Brown Boobies (Sula leucogaster); from Solado
Rock, Trinidad, West- Indies, associated with
nesting Sooty Terns and Brown Noddies (Anous
stolidus); from Raza 1., Gulf of Baja California,
Mexico, associated with nesting gulls and terns;
from Calaveras 1., Gulf of Baja California, associat-
ed with gulls and cormorants; and from Manana
(Rabbit) I.,, Oahu, Hawaii, on a Brown Noddy
(Anous stolidus) collected 24 November 1946 (Kolls
et al. 1965, Denmark & Clifford 1962). An
Ornithodoros sp. near denmarki has been recorded
on South I., Farallon Is., California, from nests of
Western Gulls (Larus occidentalis) and off a European
rabbit (Oryctolagus cuniculus) (Radovsky et al. 1967,
Marshall & Nelson 1967). The range of O.

denmarkt in the Central Pacxﬁc reglon has now been
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Wedge-tailed Shearwater nest, and it seems likely
that this species will eventually be found on other
islands in the northern area besides, Oahu and
Johnston, since the host species are kngwn to move
between the islands in the area. O. denmarkz may
already occur in such small numbers ¢n these other
islands in the Hawaiian area that it has been over-
looked during collecting.

Kohls et al. (1965) state that postlarval stages
of Ommithodoros denmarki cannot.be..definitely .- dis-
tinguished from those of O. capensis. Therefore,
those collections containing solely, ‘postlarval stages

can be 1dent1ﬁed only as O. capm.u.f group. “The .

......

mined until numerous larvae are: oollected from each
atoll; nevertheless, in Dr Koh.ls'«opmxon most of the

\matenal identified as O. capensis group is pmbably
O. capensis Neumann rather ,W\-mh _since
the latter species is so uncommon:in the Smi
sonian Institution’s collection (Kohls pers. cg
mun., February 1965).

Neumann and O. capensis group were collert :d.

Ornithodoros capensis is associated -with nesting sea
birds over the entire Central Pacific reglon This
soft tick was described from several specimens taken
from nests of penguins on islands off Cape Colony,
South Africa (Neumann 1901). Since 1901 O.

" capensis has been recorded around the world in the

tropical and temperate regions (F16. 2) and has been
associated with 29 species of sea and shore birds
throughout the world (from published and un-
published records). According to Munro (1946),
it was known in the Hawaiian Is. as early as 1891,
and nymphs were reported from Laysan (no collec-
tion date given) by Neumann (1901). It is pre-
sently known from 32 islands and at sea in the
Central Pacific and immediate surrounding areas
from 22 sea and shore bird species, as well as from
man, the European rabbit, sea turtles (Celonia
mydas), and ground litter (see TABLE 4), The hosts
most frequently associated with this species in the
Central Pacific region are the Sooty Tern (189
collections on 21 islands and 8 at sea) and Brown
Noddy (131 collections on 15 islands). Bird
movement undoubtedly has influenced the distribu-
tion of O. capensis, and it is suggested here that sea
birds may have brought it to both areas of the
Central Pacific and from other parts of the world.
Further, it is suggested that the O. capensis popula-

: tlon in the northern Central PaClﬁC area does not

= precnnm"s were ﬂe_m"EH 13%5 Znd r%S“from

2 Brown Noddy nests, 1 Sooty Tern nest, and 1

TABLE»d=indicates those
leands from which ticks identifiedras O. capensis -

‘bt:cause mhe Tmlted o2 Bird movemenf'"between“""' T

the 2 areas. Shore birds do move between the 2
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legs of more than 1,350,000 birds of over 50 species.
Although recaptures of banded birds number above
65,000, only a very small percentage are recaptured
away from their nesting island. Nevertheless, some
general distribution patterns have begun to develop
from data obtained.

About 110 sea and shore bird species are known
to occur in the Central Pacific. Of this number,
27 sea bird species are known to breed on islands
in this region; 15 of the 27 breed throughout the
region (TABLE 1), while 7 breed only in the Hawaiian
Islands area and 5 breed only in the Line Is.-
Phoenix Is. area (TaBLE 2). Those species which
breed only in 1 area do not occur on islands of the
other area. In addition, 25 sea and shore bird
species occur as regular migrants into or through
the entire region, while the remaining 58 species
are accidentals (King 1967, Clapp & Sibley 1967,

Central Pacific Océ_an.

Clapp & Woodward 1968) .

Since 15 sea bird spec:es breed throughout the
entire Central Pacific region, one -might suspect
that inter-island movement of these species would
be customary among all parts of the region. Hows
ever, inter-island movement of nesting sea birds is
not ordinarily common between certain parts of
the region. Instead, 2 populations exist—northern

List of sea bird species which breed over the entire
Central Pacific region.

TABLE 1.

Puffinus pacificus Fregata minor
Puffinus nativitatus Sterna lunaia
Bulweria bulwersi Sterna fuscata
Phacthon lepturus Procelsterna cerulea
Phaethon rubricauda Anous stolidus
Swla dactylatra Anous tenuirostris
Sula leucogaster Gygis alba

Sula sula

e s e - 2 i 8 e
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TABLE 2. List of sea bird species which breed in specific

areas of the Central Pacific region.

‘ﬁm&i—* TaThcan-”

“AR¥ATT T ‘AREA

& White Tern (Gagis: “Ib“?r"?*" Pty

Diomedea nigripes
Diomedea immutabilis
Puffinus puffinus newelli
Puffinus lherminieri
Pterodroma alba
Pterodroma phasopygia
Pterodroma hypoleuca
Nesofregetta albigularis
Oceanodroma castro
Oceanodroma markhami
Fregata ariel
Thalasseus bergii

| | XX | XX | | XXX

XX |t x ) ] xx1]|

(Hawaiian Is., Johnston Atoll, and Wake) and
southern (Line Is.-Phoenix Is., including Howland
I. and Baker I.)—and the amount of movement
between these 2 areas is very limited. Extensive
inter-island movements of several species (namely
terns and boobtes) do occur within each major area
and postbreeding dispersal also occurs from both
areas to the Southwest, West, and Northwest

‘Pacific Ocean. Shore birds, as transients, do move

‘between the northern and southern areas of the
Central Pacific region, but this occurs during their
migration when little time is spent on islands.
Thus, from the standpoint of sea bird populations,
the Central Pacific region is divided into 2 major
areas—the Hawaiian Is. and the Line Is -Phoenix
Is. areas. Lk

/I sea bird movanm:t is a prime factor in the dis-
persal of “i:ks, then-the present distribution of ticks

~and other medicalty: important arthropods in the

Central Pacxﬁc.shpuktreﬂect this separanon in sea

E From these- _llectlons 4 tick species—Ixodes_
.ameysoni and I, laysanensis in the family Ixodldae, and

Omnithodoros. denmarki_and O. .capensis in the family

_Argasidae—have-been found-to be associated with

sea” birds breeding-on islands in the Central Pacific
region. The distribution of the first 3 of these tick
species does support evidence uncovered by bird-
banding of the separation that exists between bird
populations iy the Hawaiian area and the Line-
Phoenix area.

The first of the 4, Ixodes amersoni, is known only
from the southern part of the Central Pacific region.

Vol. 5, no, 3

It was described from 1 adult female collected from.

1965 (RoHls ((966). FKAdREMAl 5 ave
now been collected from White Terns at Phoenix
L. on 15 April and 10 October 1966, and from 2
Red-footed Booby (Sula sula) at Enderbury I. on
25 September 1966. Despite an extensive search
for this species on the other islands of the Phoenix
group, none has been recovered. Nevertheless,
this species may occur on these islands in such smal}
numbers that it has been overlooked. If sea birds
are responsible for the transfer of ticks, . amersoni
should also be found on the other islands in the
Phoenix-Line Is. area since there is frequent move-
ment of sea birds between these islands.

Ixodes amersoni superficially resembles 1. laysanensis;
however, the 2 species occur in separate areas.
Both species also resemble I. murreleti which is known
only from a Xantus’ (Scripps’) Murrelet (Endomy-
chura hypoleuca scrippsi) taken on Los Coronados
Island, Baja California, Mexico (Cooley & Kohls
1945).

Ixodes  laysanensis has been found only in the
northern area of the Central Pacific, namely in the
leeward Hawaiian Is. This hard tick was described
from female and nymphs taken in December
1963 on Laysan I. from 3 host species: Laysan
Albatross (Diomedea {mmutabilis), Wedge-tailed
Shearwater (Puffinus pacificus), and Ruddy Turnstone
(Arenaria interpres) (Wilson 1964). Actually,. I
laysanensis was discovered on Laysan 1. as early as
April and July 1959 by Butler (1960) from the
endemic Laysan Teal (Adnas wyvilliana la_ysdamﬁis)

TABLE 3. Known host.s and localities for Lxades % “.
T -

E

French Frigate
Shouls
Gardner
Pinnacles
Pearl and

Seecies

Diomedea nigripes

Diomedea immutabilis

Puffinus pacificus

Phasthon rubricauda

Sula dactylatra

Sula sula

Fregata minor

Anas wynilliana
laysanensis

Arenaria interpres

Sterna_fuscata

Anous stolidus

Psittirostra cantans

Homo sapiens*

Ground Litter — X —

| | X | xx | lLaysan
L4 bt § 1 | JLisianski
R L

I xxx | i
[ S T A O

|
MOX X X X
Ex bt

“olx ]
{

b e x b

X

|

*Crawling on the skin only.
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TABLE 4. Distribution and hosts of Ornithoduros capensis Neumann (*) and Omithodoros capensis group {+) in the
Central Pacific.
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areas during migration periods, but their chances
of transporting O. capensis are small, since they
spend relatively little time on islands during these
periods. /

The possibility of sea birds carrying ticks to other
parts of the Pacific is of great zoogeographic and
medical importance. Smithsonian banding data
indicate that some sea birds from both areas dis-
perse to almost all parts of the western and northern
Pacific Ocean after breeding on islands in the
Central Pacific region. Thus, if ticks stay attach-

\

v

ed to their hosts (as has been indicated by 10 larval !
collections by the present survey from sea birds at
sea), there is a possibility of their being transported
great distances. Although the tick dissemination
potential of sea birds during postbreeding migra-
tion is high, the possibility of ticks being carried to
distant islands or continents is minimal since most
sea birds normally remain at sea during their non-
breeding period. Even if a tick should be carried
to a distant point, however, its survival depends
on the environment and the available hosts.
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"Many sea birds migrate annually into and through
the Central Pacific region from. other parts of the
Pacific, although they seldom, if ever, atop on the
islands of the Central Pacificc. Many of these sea
birds are from the Australia-New Zealand area, and
the several tick species associated with them in-
clude: Ixodes ouritulus zealandicus, 1. eudyptidis,
1L jacksoni, I. kohlsi, I. pterodromae, and I. uriae (Dum-
bleton 1961; Maskell 1885; Hoogstraal 1967;
Arthur 1955, 1960; White 1852). The influence
of migrating sea birds on the bipolar distribution of
I. uriae has already been discussed here. Dumbleton
(1961: 767) suggests that “although one of the New
Zealand hosts of (1. a.] zealandicus (Puffinus griseus)
migrates to the Northern Hemisphere the tick is not
recorded there and it would appear that carriage
of the tick outside the area or hemisphere in which
nesting occurs, whether by regular migration or
by stragglers, is seldom followed by permanent
colonisation of the tick.” Smithsonian Institution
personnel collected a female Ixodes pterodromae from
the ear of a northward-migrating Sooty Shearwater
(Puffinus griseus) on 23 May 1965 in the Central
Pacx.ﬁc at 03 10’ N by 173°45° W, This tick had

o FIG. 2. World distribution of Omithodoros capensis.

dissemination potential of the hbst, as well as its
possible point of origin. - The chances of this tick

being deposited on a Central Pacific island was,
as pointed out above, very low. Even if it had been -

deposited, however, that it would have survived ‘s :

is questionable, since its normal -environment is a
temperate rather than a tropical region.

Some of the sea bird species which breed in the
Central Pacific region also breed in the Coral Sea
off the northeast tip of Australia. Among them are:
Wedge-tailed Shearwater, Red-tailed Tropicbird
(Phatthon rubricauda), Blue-faced Booby (Sula dacty-
latra), Brown Booby, Red-footed Booby (Suls
sula), Great Frigatebird (Fregata minor), Lesser
Frigatebird (Fregata ariel), Sooty Tern, Crested
Tern (Thalasseus bergii), Brown Noddy, and Black
Noddy (dnous tenuirostris) (Hindwood et al. 1963).
Near the Great Barrier Reef, the Coral Sea has a
tropical environment somewhat comparable to that
of the Central Pacific region. In this area
Ornithodoros capensis again is associated with these
hosts, which also harbor Ambiyomma loculosum
(Neumann 1907; Roberts 1953, 1964; Hindwood
et al. 1963). The 2 Irodes species occurring on

about . 4&00&;:: ~showing the~: - uestmgm bxrdsmﬁﬁﬁn’mi?aaﬁﬁ“"fegwn ha
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riot beerr f’éund in the Coral Sea reclon, and A
loculosum is not known from the Central Pacific.
Bird-banding data have shown that there is no
movement between the 2 regions of sea bird species
which breed in both regions. These data suggest
that the Coral Sea is biologically isolated from the
Central Pacific. There is evidence that sea birds
from the Coral Sea may move to the Indian Ocean
since 4. loculosum occurs at Establishment I.,
Cargados Carajos (Neumann 1907) and at Pointe
Capucin, Mahe 1., Seychelles. This latter col-
lection was taken from under the feet of a dying
Sooty Tern, August 1965, by Guy Lionnet (Hoog-
straal, pers. commun., April 1966).

The very low rate of interchange between sea
Bu'd populauons in the Central Pacific region is
very important since it virtually isolates faunistically
the northern half from the southern half of that
region. Tick distribution reflects these 2 popula-
tions, since movement of ticks between the 2 areas
is also limited. Other arthropods parasitic on sea
birds also appear to be similarly influenced. The
chigger (Trombmu.hdae) distribution, ‘to date, shows

. that 4 species occur in the northern half which do
o Iiot occur in the southern half; also, 1 species of
- Iouse fly (Hippoboscidae) is presently known to
-_‘occur in the soutkern half but has not been record-
“‘ed in the northern half.
Much still remains to be leurned about the dis-
bution ‘of> sea‘ bird ticks in’ the Pacific Ocean.
Field" persozmel of the Smithsonian Institution are
tmumg then'*eolleeuon of tlcks from sea birds

; elucxdated“'f"“ilt is: hoped that‘
this paper will’stimulate other workers, acarologists
ami entomologm: as - well "as ~ornithologists, to
éxamine sea:birds and their nests for ticks, not only
m?&he Pacxﬁc»n, but over the entire world.

Admwhdgmm-wm smdy was made poauble by the

efforts of all Smithsonian Institution - field personnel, espe-

cially Norman- N.' Heryford and Christian F. Thompson,

« who: collected many. of the specimens, and Jaye Cee Lyon,

_who sorted and’ accessioned all the specimens. I wish to

“thank Dr Glen M..Kohls, U.S.P.H.S., Rocky Mountain
Laboratory, Hamilton, Montana, for identifying all the tick
specimens and for reviewing this paper, and Dr Harry Hoog-
straal, U.S. Naval Medical Research Unit Number Three,
Cairo, Egypt,; for critically reviewing this paper and for sup-
plying the information concerning Amblyomma loculosum in the
Seychella 1 also wish to thank Michio Takata, State Divi-
sion of Fish and Game, Honolulu, Hawaii, for permission to
visit the Hawaiian National Wildlife Refuge.

LITERATURE CITED

Arthur, D. R. 1933. Ixodes kohlsi, a new species of tick

~

_]. Med. Ent.

E PR

from Australla j Para.ntol 41: 18-23.
1960. A review of some ticks (Acarina: Ixodidae) of sea
birds, Part II. The taxonomic problems associated
with the Irodes auritulus-percavatus group of species,

Farasitology 502 199-226.

Butler, G. D,, Jr. 1960. Insects and other arthropods
from Laysan Island. Haw. Ent. Soc. Proc. 17: 379-88,

Butler, G. D, Jr. & R. L. Usinger. 1963. Insects and
other invertebrates from Laysan Island. Atoll Res.
Bull, 98: 1-30.

Clapp, R. B. & F. C. Sibley. 1967. New distributional
records of birds from the Phoenix and Line Islands
Ibis 109: 122-25.

Clapp, R. B. & P. W, Woodward. 1968. New records
of birds from the Hawaiian Leeward Islands, U.S.
Nat. Mus. Proc. 124(3640): 1-39.

Cooley, R. A. & G. M. Kohls. 1945. The genus Irodes
in North America. Nat. Inst. Hith Bull. 184. 246 p.

Denmark, H. A. & C. M. Clifford, Jr. 1962. A tick of
the Ornithodoros capensis group established on Bush
Key, Dry Tortugas, Florida. Florida Ent. 45: 13942,

Dumbleton, L. J. 1961. The ticks (Acarina: Ixodoidea)
of sea birds in New Zealand waters. Nav Zal. ],
Sei. 4: 760-69. :

Hindwood, K. A., K. Keith & D, L. Serveuty. 1963.
Birds of the South-West Coral Sea. Cmwith Sci.
Ind. Res. Org., Australia, Div. of Wildlife Res. Td.
Paper No. 3. 44 p.

Hoogstraal, H. 1967. Ixodes jacksomi n. sp. (Ixodoidu,
Ixodidae) a nest parasite of the Spotted Cormorant,
Phalacrocorax punctatus (Sparrman), in New Zealand.

. J. Med. Ent. 4: 37-41.

Hoogstraal, H.,, M. N. Kaiser, M. A. Traylor, S. Gaber
& E. Guindy. 1961. Ticks (Ixodoidea) on birds
migrating from Africa to Europe and Asia. Bull,
W. H. 0. 24: 197-212,

Hoogstraal, H.,, M. A. Traylor, S. Gaber, G. Malakatis,
E. Guindy & L Hel.my. 1964. Ticks (Ixodidae)
on migrating birds in Egypt, spring and fall 1962

N Bull. W. H. 0. 30: 355-67.

Humphrey, P. S. 1965. . An ecological survey of the Centnl
Pacific. p.24-30. In Smithsonian Year 1965. Smlt.h-
sonian Institution, Washington, D. C, - - = %gk
W. B.. 1967. - Preliminary-~ Smithsonian ° 1denuﬁa
tion manual: seabirds of the ‘tropical Pacific Ocean.
Smithsonian Institution, Washmg‘ton, D. C.. xxxii

King,

+ 126 p.

Kohls, G. M. 1966, Anewseabu'dnck Ixodnam.wn,
from Phoenix Island (Acarina: Ixodidae). J. Med.
Ent. 3: 38-40. e

Kohls, G. M. & C. M. Clifford. 1967. The male and
larva of Ixodes laysanensis Wilson and notes on tearmg
(Acarina, Ixodidae). J. Med. Ent. 4: 83-86. ~~*#

Kohls, G. M., D. E. Sonenshine & C. M. Clifford. 1965.
The systematics of the subfamily Ornithodorinae
(Acarina: Argasidae). 1I. Identification of the larvae
of the Western Hemisphere and descriptions of three
new species. Ann. Ent. Soc. Amer. 55: 331-64.

Marshall, A. G. & B. C. Nelson. 1967. Bird ectoparasites
from South Farallon Island, California. J. Med.
Ent. 4: 335-38.

Maskell, W. M. 1885, On a parasite of the penguin.
New Zeal. Inst. Trans. 173 19-20.

Munro, G. C. 1946. Laysan Island in 1891. Elepaio 6: 61,

Neumann, L. G. 1901. Revision de la famille des Ixodides.
Mem. Soc. Zool. France 14: 249-372,

1907. Note sur les Ixodidae recueillis dans des iles de
I'Ocean Indian par M. J. Stanley Gardiner. Linn.




 Pavlov, P.

f nobe'm,r.n.s.

1968

Amerson:

Soc. Lond. (Zool.) Trans. Ser. 2 12: 193-96.

Nuorteva, P. & H. Hoogstraal. 1963. The incidence of
ticks (Ixodoidea, lxodidac) on migratory birds ar-
riving in Finland during the spring of 1962. Ann.
Med. Exp. Fenn. 41: 457-G8.

1964. The role of wild birds in the spreading

. of Argas persicus in Bulgaria. Angew. Parasitol. 5:

167-168. [Transl. from German, NAMRU 3-tr-187]

Radovsky, F. J., D. Stiller, H. N. Johnson & C. M. Clif-

* ford. 1967. Descriptive notes on Oraithodaros ticks
from gull nests on the Farallon Islands and isolation
of a variant of Hughes virus. J. Parasitol. 4: 335-38.

1953. The Australian species of Apanomma

~and Amblyomma (Ixodoidea). Austral. J. Zool. 1:

» 2. 111-61.

1964, Further observations on the Australian species
. of Aponemma and Amblyomma with descriptions of the
nymphs of Amblyomma morelice (L. Koch) and Amb.
" locwlosum Neumann (Acarina: Ixodidae). Austral. J.
; . Zeol. 12: 288-313.

S--Hlo, L. L. 1959. House sparrows and tree sparrows

e

Tick distribution in Central Pacific

339

as tick carriers in the town of Ashkhabad. Zosol.

Zh. 38: 1383-87. [Transl. from Russian, NAMRU
3-1r-90]
Schulze, P. 1938. Uber die “bipolare” Zecke Ceratixodes

uriae (White) = putus (Pick. —Cambr.).
123: 12-17.

Vshivkov, F. N. 1956. Evaluation of the ru‘e played by
wild birds in feeding and t.ransportatxon of ixodid
ticks in Crimea. Trud. 2. Nauch. Kawf Parasitol.,
Ukrain. SSR, Kiev, p. 33-34. [Transl{from Russian,
NAMRU 3-ur-139]}

White, A. 1852. Insects and Aptera. p. ceviii-cexi. In P. C.

Zool. Anz.

and Barrow Straits, in the years 1850-185]. Long-

man, Brown, Green,andl.ongmans,l.ondon.VolT :

Wilson, N. 1964. Jxodes.laysanensis, a:new species of tcks

from birds on Laysan Island (Memm Ixodxdne). g

J. Med. Ent. 1: 165-68.° , .
Zumpt, F. 1952. Theﬁuchmof-uea; birds. “Austral.

Sutherland [ed.], Joumal of a voyage in Baffin’s Bay - T

o
g

»&_f‘
Abstract :
January 1940 through . October

The perstinent literature has been reviewed from
1967. The relationships

. between molecular constitution and insect repellency are
- described as well as the role of such physical parameters as

boiling point and vapor pressure, molecular weight, partition
coefficient, and concentration effect. The desirable prop-
erties of an ideal repellent substance are summarized, and
definitions of repellency relative to this discussion are presented.

As part of our program to develop a long-lasting
insect repellent and other prophylactic agents ef-
fective against pathogenic or physical impairments
inflicted through the skin, we have undertaken
this literature search on the relationships between

~chemical and physical parameters and insect re-

pellency. Using appropriate subject headings, 5
indices (Bibliography of Agriculture, Biological Ab-
stracts, Biological and Agricultural Index, Chemical
Abstracts, and Index Medicus) were exhaustively
searched from 1 January 1940 to 31 October 1967.

'This work was supported by the U. S. Army Medical
Research and Development Command, Washington, D. C.,
through Research Contract No. DA-49-193-MD-2636.

*Department of Medicinal Chemistry, College of Pharmacy,
University of Tennessee, Memphis, Tennessee 38103, USA.

3Posigraduate Library Trainee supported by U. S. Public
‘Health Service Grant LA1-00102 from the National Library

By Lorrin R. Garson’ and M..ry E. Winnike’-’;

While it was our intent to .cover exha.ustwely the
literature of all nations, one feels’ ‘compelled '\
admit that the indices used in our survey may be,

possibly, in a better position to maintain awareness
of publications emanating from the North American

Continent than from other parts of the world.

Therefore, should we have failed to refer to some

papers outside this region, we wish to assure the -

reader that any such omission was not intentional.

In our search, we have come across several items,

(Bibliography: 41, 44, 45, 56, 59, 73) directly or
indirectly pertinent to the subject matter under
consideration; since we experienced considerable
difficulty in procuring translations, reprints, or
copies of these communications or reports, we were
compelled to limit ourselves to abstracts only
for the purpose of this review. Because the major
work in insect repellent development had been ac-
complished during and subsequent to World War
11, we felt justified in Limiting our search retroactively
to 1940.

Before describing the present status of insect re-
pellents as related to chemical and physical factors,
it is necessary to enumerate the desirable qualities

for these materlals Granett (1 2), Hall and hls




