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RECORDS OF THE 
HAWAII BIOLOGICAL SURVEY 

FOR 2000 
Part 1: Articles 

Editors' Preface 

We arc pleased to present the seventh annual compilation of Records of the Hawaii 

Biological Sur\ley. The number and diversity of taxa reported in these issues attest to the 

continuing value of the Records as pan of the ongoing effon to inventory the Hawaiian 

biota accurately. 
The Hawaii Biological Survey. established by the Hawaii State Legislature in 1992 

as a program of Bi~hop Museum. is :in ongoing natural history im·entory of the Hawaiian 

Archipelago. It was created to locate. identify. and evaluate all native and nonnacive 

species of llora and fauna within the state; and by State Law to maintain the reference col

lections of that llora and fauna for a wide range of uses. In coordination with related actn

itics in other federal, state, and private agencies, the Hawaii Biological Survey gathers, 

analyzes, and disseminates biological information necessary for the wise stewardship of 

Hawaii's biological resources 

Some of the highlights of Records of the Hawaii Biological S11rvey for 2000 include: 

• an update of numbers of species in Hawai 'i; 

• a complete inventory of terrestrial insects and relatives from Midway Atoll; 

• sixty-eight new nonindigenous species reported from Hawai'i during 2000; 

• new records of plants, insects, and other invenebrates resulting from field surveys 

and continued curation of Hawaiian collections at Bishop Museum and else

where. 
• an index to all articles and taxa published in the Records since its conception in 

1994 

An intensive and coordinated effort has been made by the Hawaii Biological Survey to 

make our products, includ ing many of the databases supporting papers published here, 

available to the widest user-community possible through our web server. Products cur

rently available include taxonomic authority files (species checklists for terrestrial anhro

pods, flowering plants, non-marine snails, marine invertebrates, foraminiferans, foss il 

taxa. and vertebrates), bibliographic databases (vascular plants, non-marine snails, and 

insects), specimen databases (fungi, fish, invertebrates, ponions of the insect collection) 

and type specimens (entomology; botany-including algae and fung i; and vertebrates), 

collections data (lists of holdings for select groups of llies as well as Cicadellidae and 

Pentatomidae), detailed information and/or images on endangered, threatened, and extinct 

plants and animals; as well as our staff publication lists. Additional reference databases 

include: the list of insect and spider collections of the world (based on Arnett. Samuelson 

& Nishida, 1993, Insect and spider collections of the world) with links to institutional web 

pages where known; and the historical world Diptcra taxonomists lisl with names of over 

4,600 authors who have described flies. 
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Our Main Web Addresses: 
I lawaii Biological Survey Home Page 

http://hbs.bishopmuseum.org/ 

Hawaii Biological Survey Databases 
http://hbs.bishopmuseum.org/hbsdbhome.html 

Hawaii Endangered and Threatened Species Web Site 
http://hbs.bishopmuseum.org/endangered/ 

"Insect and Spider Collections of the World" I lome Page 
http://hbs.bishopmuseum.org/codcns/ 

Hawaii Biological Survey's "Good Guys/Bad Guys" web~ite 
http://hbs.bishopmuseum.org/good-bad/ 

World Diptera taxonomist list 
http://hbs.bishopmuseum.org/dipterists/ 

The Hawaii Biological Survey now publishes a newsletter (HBS Reports) to inform our 
colleagues and the public about our recent activities. The pdf file may be downloaded 
from the HBS website: 

http://hbs.bishopmuseum.org/pdf/hbs-reports I .pdf 

The Records of the Hawaii Biological Survey for 2000 were com pi led with the assistance 
of George Staples (botany) and Frank Howarth (entomology), who helped review papers 
in their disciplines; and was partially supported by funds from the John D. and Catherine 
T. MacArthur Foundation. Many of the new records reported here resulted from curator
ial projects funded by the National Science Foundation and field surveys funded by the 
David and Lucile Packard Foundation. U.S. Geological Survey Biological Resources 
Division, U.S. Fish and Wildlife Service, U.S. Department of Defense Legacy Program, 
a nd the Hawaii Department of Land and Natural Resources. 

We encourage authors with new information concerning flora or fauna occurring in 
the Hawaiian Islands to submit their data to the editors listed below for consideration for 
publication in the next Records. Submission and format of papers must follow our guide
lines. Information on submission of manuscripts and guidelines for contributors may be 
obtained on the web (via pdf format) at: 

http://hbs.bishopmuseum.org/guidelines.pdf 

or by mail from: Hawaii Biological Survey, Department of Natural Sciences, Bishop 
Museum. 1525 Bernice Street, Honolulu, Hawai'i 96817-2704, USA. 

--NL. EvenJwis & 
L.C.Eldredge, editors 

[email: hbs@hishopmuseum.org) 

' . 
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ST,\Pl.ES, Gi:oRGF W., CL.YOE T 1'1AOA. & DERRAL R. HERBST (Hawaii B1olog1cal SurYcy, Bishop 
MU!;eurn. 1525 Bernice St. Honolulu. HI 96817-2704, USA; email: gstaplcs@'b1shopmuseum.org) 

These previously unpublished Hawaiian plant records report 16 new stale (including nat
urali1.cd) records. 25 new island records. and 14 nomenclatural and taxonomic changes 
that affect the flora of Hawai 'i. The ongoing incorporat ion of the ~Hite Endangered 
Species Program herbarium developed hy the Hawaii Dcpanmcnt of Land and Natural 
Resources, Division of Forestry and Wildlife (DL:'-JR!DoFaW). into the BISH herbarium 
has brought to light a number of voucher specimens from the 1970~ and 1980s that arc 
first records for the state or for particular islands. These records 'upplement information 
publi,hed in Wagner et al. <1990. 1999) and in the Record.; of the Hawan Biological 
Survey for 1994 (faenhuis & M1llcr, 1995), 1995 (Evenhu1s & \1illcr. 1996). 1996 
<Evcnhuis & Miller. 1997). 1997 CEvenhuis & Miller. 1998). 1998 <Evenhuis & Eldredge, 
1999). and 1999 (Evenhu1s & Eldredge, 2000). All identifica11ons were made by the 
authors except where noted in the acknowledgments. and all supporting voucher speci
mens arc on deposit at BISH except as otherwise noted. 

Acanthaceae 
Barleria repens Nees New naturalized record 
A relatively recent introduction to llawai 'i as an ornamental plant groundcover. this 
species was noted to spread out of planted areas and 10 have the potcn11al 10 become inva
sive when it was first correctly identified (Staples & Herbst. 1994). Now there is evidence 
that 8. repens has begun to move out of gardens and 10 appear in ~ettings where it is clear
ly not cultivated. Collectors on all i~lands should monitor iti. d1i.tribution and abundance 
in the event that control measures become necessary. 

This South American hcrh is typically Jess than 12" tall, has opposite, elliptic-ovate 
leaves 1-2" long. and axillary salmon-pink flowers about I .75" long with a 5-lohed limb 
1- 1.5" across. The base of the flower is enclosed in 2 large papery bracts that persist in 
fru it, turning semi-transparent with darker veins. The slender cap~u l c splits open forcibly 
and nings out the 4 flat , plate-shaped, 0.25" diameter seeds. 

Mmerial exomined. O'AHU: Kul i "ou'ou Ridge trai l. mixed ahcn m~s1c forest of Arncw nm
fuw. Psuli11111. Li111w110. 8 Sep 2000. F Km11< < 11 (B ISH 665308) 

Dicliptera chi11e11sis (L.) Jus\. :\'ew island record 
This species is frequent ly confused (in the herbanum) with Blec/111111 pyra1111da111111 (Lam.) 
Urban [Syn. B. bmwne; Ju\\.l When \everal specimens were recently reidentified in the 
Bishop Museum herbarium. the following specimen was found to represent a new island 
record for the Big Island. 

Mmerial examined. HAWAl ' I: llamakua Ditch. Laliikea, at the main weir. stan of lower 
Hrm1akua Ditch. 20° 04' N, 155° 25' W. elev. 1000 fl . 2 Aug 1996. D.R. Herbs1 9792 

Hemigraphis repta11s (G. Forst.) T. Anderson New island record 
The range of H. reptans in the Hawaiian Islands was reponed 10 be Kaua' i, O'ahu, and 
I Jawai 'i (Wagner et al., 1990). The following specimen documents its existence as a nat
uralized plant on Moloka'i; elsewhere in these Records it is documented from Maui 
(Oppenheimer & Bartlett, 2002). The species is grown as a cultivated ornamental on all 
inhabited islands and is likely to escape cultivation anywhere it is grown. 

M111enal examined. MOLOKA 'I· Nonh shore. Waiehu landshclf. nearly prom:ue herb grow
ing m disturbed area, elev. 20-30 fl, 8 Sep 1987, S. A11derso11 s.11. (BISH 605522). 

I Con1nbunon No 2002-006 to 1he HawaJ1 01olog1cal Survey. 
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Justicia spicigera Schltdl. New naturalized record 
The follow ing specimens document this Centra l American species as naturalized in the 
Hawaiian Islands. It was formerly known only in cultivation as an ornamental plant. lt is 
likely that it has escaped on other islands as well. Mexican indigo is a shrub to 6' tall with 
opposite leaves, the blades oblong-lanceolate to ovate, up to 7" long; inflo rescences are 
few-flowered, one-sided racemes composed of 1.5" long, orange or red, 2-lipped !lowers . 
the lower lip recurved. 

M(l(eria/ examined. O'AHU : Honolulu, lower Round Top in disturbed dry forest along road
side above stream, near 2010 Round Top Drive, elev. ca. 61 m, 25 Mar 1998, G. Ray & E. Gibney 
100. MOLOKA' I: Halawa Valley, naturalized in areas along road. elev. ca. 100 ft, 9 Jul 1983, K. 

Nagata 26 71. 

Odo11tonema cuspidatum (Nees) Kuntze New island record 
Fire spike was fi rst reported as a naturalized species by Lorence et al. ( 1995) from the 
island of Kaua 'i. The fo llowing collections document its widespread distribution on the 
Big Island. Elsewhere in these Records it is documented as naturalized on Maui (Oppen
hei mer & Bartlett , 2002). Grown throughout the state as an ornamental shrub, 0. cuspi 
da111m is likely to escape and become naturalized anywhere it is grown. 

Material examined. HAWAl' l : Ka'ii Distr .. Kcauhou Ranch. growing in a collapsed lava tube 
about 30 ft from Pu'u ·o•o Road. in midst of a pasture area, elev. 4020 ft. 4 Jan 1980, L. W. Cuddi/Jy 
(ESP) 93; along Saddle Road about 10 mi from Waimea. in forest above pasture area, l May 1990, 
D. Mueller-Domboi.1· s.11. (BISH 573852); Keaukaha. about 50 ft from Kalaniana·ole Hwy, found in 
small ravine off Nene St., elev. 20 ft, 12 Jan 1973. S. lsl1iki11l'a 208; South Kona Distr., near 
Ho'okena, growing on roadside with Schinus and other non-native vegetation, elev. ca 1000 ft, 22 
Aug 1987. L. \V. Cuddihy 2073. 

Amaranthaceae 
Achyraflthes aspera L. New island record 
The fo llowing specimen represents the fi rst documented record for the existence of this 
naturalized species on Moloka'i. 

i\1(1terial examined. MO LO KA ' I : roadside at the 19 mile marker east of Kaunakakai, ca. 15 m 
elev., 28 May 1998. N. Mawyoshi s.11. (BISH 652 141). 

Annonaceae 
A1111011a cherimola Mi ll. New naturalized record 
Field collecto rs recorded the cherimoya as naturalized on the Big Island as early as 1926 
and it has been sporadically collected ever since from trees that were clearly not cultivat
ed. Not treated in the Manual (Wagner et al .. 1990, 1999), this is the second recorded 
Annonaceae naturalized in the Hawaiian Islands. the fi rst being Arrabotrys hexapetal11s 
(L.f.) Bhandari (Nagata , 1995). 

The cherimoya is a semi-deciduous tree to 25' tall with alternate , distichous, el liptic 
to obovate leaves 4-6" long, their unders ides grayish velvety hairy; the axillary trimerous 
flowers greenish white. ca. I" long; and the aggregate frui ts ovoid, 4-7" long, the surface 
bul late, pale green, the flesh whi te . 

Materiol examined. HAWAI' I: Kona side of Wai'ohinu, forming large thicket in moderately 
dry region on 11utuka side of road, completely naturalized, 25 Jul 1926, 0 . Degener 7276; North 
Kona Distr., Pu'uwa'awa'a, "wild," Aug-Sep 1917,J.f. Rock 12961; same loc., 30 Aug 1916, A.S. 
Hitchcock 14507; Pu'uhuluhulu. pasture near escarpment transect, elev. 2640 ft, common at this site 
and Pu 'uwa'awa'a cone, population sterile, 26 Dec 1989, W Takeuchi 5777. 
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Apiaceae 
Coria11drw11 sativum L. New island record 
Previously reported as natural ized on O'ahu, this specimen documents Chinese parsley 
(coriander) as a natural ized plam on Kaua· i. 

Material examined. KAUA'I: Waimea Distr .. Koke'e State Park. in fence line m NE side of 
Div. of Forestry and Wildl ife nursery site. elev. 3980 rt. 2 Apr 1997, T. Flynn & G. Kall'akomi 6123 
(BISH, NY, PTBG, US). 

Torilis arve11sis (Huds.) Link New state record 
This specimen, originally collected as Da11c11s p11si/111s Michx., was reidentificd by 
Lincoln Constance in 1991 but overlooked until now. It represents the fi rst stale record 
for a second species of Tori/is in the Hawaiian Islands. Tori/is arvensis is native to cen
tra l and southern Europe and is naturalized in California (Hickman, 1992). It can be dis
tinguished from T nodosa by the following key (adapted from Hickman 1992: 166): 

I . Plants erect: peduncle longer than leaf; umbel open. not head-l ike: ouier and inner fruit-
halves equally prickly .... .. ...... .. .... .. ...... .. .. .... ........ ......... .... .. .... .. .. T. arvensis 
I . Plants spreading: peduncle shorter than leaf: umbel dense, head-like: outer fruit-half prickly, 
inner only tubercled .............. .. .... .... .. ............ .. ........ .. ............... T. nodosa 

Marerial examined. KAUA' I: Kalalau Trail , in dry distu rbed soil along trail at POhakuao, 14 
Jun 1989. R. Hobdy. S. Perlman & S. Go11 3059. 

Araliaceae 
Schefflera actinophy lla (Endl.) Harms New island record 
Octopus tree, already well known as an invasive arboreal weed on Kaua·i. o·ahu, Maui. 
and Hawai 'i is here reported fo r the fi rst time from Moloka' i. Although this voucher may 
have been from a planted tree, it documents the occurrence of S. actinophylla on the is
land and suggests one area where adventive seedlings and natu ral ized populations should 
be sought. 

Material exammed. MOLOKA' l : Kalaupapa National Historical Park, within the settlement 
area. 17 Sep 2000. B.H. Gagne 3154. 

As teraceae 
Crepis vesicaria L. subsp. iaraxacifolia New s ta te record 

(Thuill.) T huill. 
This is the fi rst record in Hawai'i for this western European subspecies of Crepis vesi
caria, which has become widely established in the Canary Islands, Madeira. North 
America, New Zealand, and Austral ia (Babcock, I 947). A detai led discussion of the vari
ation in th is species. wi th a key to subspecies, descriptions, and illustrations, is available 
in Babcock's monograph of Crepis (Babcock. 1947). 

Material examined. HAWAl ' I: Puna Distr., Halepua'a ahupua·a. along side of Puna Trail in 
shade of mango trees, on cinder. ca l 00 ft, 16 Apr 1979, L. Yoshida 79.099. 

Euciliton japonicus (Thunb.) Anderb. New island record 
Following the adjustment in the taxonomic concepts for the tribe Gnaphalieae adopted by 
Wagner et al. (1997), E. j aponicus was first recognized to be naturalized in Hawai 'i based 
on a single Big Island collection. This specimen represents the fi rst record from Maui. 

Material examined. MAUI : East Maui, Klpahulu Valley, Haleakala National Park, 1340 m, 10 
Jul 1983, A. Medeiros 462. 
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Hypochoeris radicata L. New island r ecord 
Rough cat's-ear was reported IO be naturalized on all the main Hawajian islands except 
N i'ihau and O 'ahu (Wagner el al. 1990). The following specimen, from a roadside where 
hydromulching had recently taken place. is the first documentat ion for it on O'ahu. 

Ma1eriol examined. 0' AHU: Honolulu, Upper Nu'uanu Valley along Pali Hwy., near upper 
junction with Nu'uanu Pali Dr., 21 ° 21' N, 157° 48' W, elev. IOOO ft. I Sep 1999. R. Heu s.n. (BISH 
662906). 

Taraxacwn ofjicinale W.W. Weber ex F.H. Wigg. Correction 
The authorship for the common dandelion as stated in the Manual (Wagner et al .. 1990) 
is at odds with other reference works (Mabberley. 1997). It appears that the au thority 
should be changed to "W.W. Weber ex F.H. Wiggers" as noted above. 

Zinnia maritima HBK Taxonomic change 
Syn. Z. pt1/meri A. Gray 

T he completion o f accounts of the Asteraceae in several floras for Mexico and Central 
America has brought to light some name changes affect ing species natural ized in 
Hawai 'i. The weedy zinnia reported in the Manual (Wagne r et al .. 1990) as Z. palmeri 
was reduced to synonymy under the widespread and variable Z. maritima by Rogers 
McVaugh in the Compositae account for the Flora Novo-Galiciana (McYaugh, 1984). 

Zi1111ia peruviana (L.) L. New island r ecords 
Previously documented from the islands of Lana' i, Maui, and Kaho'olawe (Wagner 

et al. 1999: 379), the following collections extend the range of Zinnia peruviana to the 
islands of Moloka'i and Hawai 'i. Although the specimen fro m Moloka;i was collected in 
1948 and was annotated by the au thors of the Manual in 1984, it seems to have been over
looked when the account of Zinnia was written (Wagner et al. 1990). Fosberg noted that 
the ~pec ies was "said robe very abundam at other seasons." 

Ma1erial examined. MOLOKA 'I: Na·iwa, road above 'Umipa·a, weedy along stony roadside, 
22 Feb 1948. F.R. Fosberg 29558. HAWAl'I: South Kohala Distr.. collected east of Queen Ka'ahu
manu Highway between Mauna Lani Drive and Puako turnoff, elev. 200 fl, 4 Feb 199 1. E. Funk s.11. 
(BISH 662876). 

Begonicaceae 
Begonia vitifolia Scholl Nom enclatural cha nge 

Misapplied: B. reniformis sensu Hawaiian authors 
According to determinations for Hawaiian voucher material made by J. Doorenbos, a 
specialist in Begonia taxonomy, the plants naturalized in Hawaii are not B. reniformis but 
are instead the si milar (and easily confused) B. vitifolia . 

Cactaceae 
Opuntia 111011aca11tlra (Willd.) Haw. Nomenclatural change 

Syn. Opulllia vulgaris sensu Hawaiian authors. not of P. Miller; 0. co1dobe11sis sensu Hawai ian 
authors. not of Spegazzini. 
Correct application of the name Opuntia vulgaris Mill. has long been confused, because 
Miller based the name on a mixture of elements that can be interpreted in various ways. 
A thorough nomenclatural review of the problem has established that 2 distinct taxa were 
included in Miller's raxonomic concept and the correct name for one of these, an erect, 
spiny species native to eastern South America, is 0 . monacantha (Leuenberger, 1993). 
Although the name 0 . vulgaris is widespread in older botanical and hort icultural refer-

f • 
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ence literature and will likely continue to appear in popular gardening books. the nomen
clatural working group for the lnterna11onal Organization for Succulent Plant Study had 
already accepted Leuenberger\ conclusion and the name change "a~ taken up in an offi
cial checklist of Cactaceae names (Hunt. 1992). as well as in other references (Walters et 
al. 1989). 

Routine verification of the voucher specimens for Cactaceae as pan of the In 
Gardens of Hawaii IT project revealed that naturalized and cultivated Hawaiian prickly 
pear specimens that had been called 0. 1111/garis and 0. cordobemis arc actually 0. 
monacantlw. 

Ceratophyllaceae 
Ceratophyllum demersum L. New island record 
Grown as an aquatic ornamcmal in lla,,.a1"i at leaM since 1934. Ceratopliy/111111 demersum 

was previously known to have become naturalited in Kanaha Pond. Maui, and in Waipi"o 
Valley. Hawai"i. The following collectton documents its presence as a naturalized plant in 
the Salt Lake area of O'ahu. Elsewhere in these Records it is documented as naturalized 
on We~t Maui (Oppenheimer & Bartlelt, 2002). 

Material exnmined. O'AHU: Honolulu Distr .. growing in Salt Lake periphery channel with 
Bacopa and lpomoea aq11a1ica; 1hc colony covered about one acre, 3 Oct 2000. £. F1111k .u1. (BISH 
666283). 

Chenopodiaceae 
Bassia llyssopifolia (Pall.) Kuntze New island record 
Previously known in Hawai'i from a few collections made on O'ahu and Maui, Bassia 
was recently collected on Moloka'i. Elsewhere in these Records a range extension is doc
umented for East Maui (Starr et al. this volume). 

Material examined. MO LO KA ' I: Kawela, growing along Kamehameha V Hwy. near sea level. 
16 Dec 1999, D. Herbst, R. Palmer. & D. Paul 9875. 

Clle11opodium album L. New island record 
This annual herb, previously collected as a naturalized weed only from the Kula area on 
Maui (Wagner et al., 1990), has now been collected twice on the Big Island. 

Material exnmined. HAWAl' l : western slope ofMauna Kea. west of Pu'u La'au. locally com
mon in open understory of Soplwra/Myoporum forest with Lepidillm. Bromus, Plantago. and 
Senecw madagascariensis, elev. ca 6200 ft, 23 Sep 2000. C. Imada & M Legrande 2000-21; South 
Kohala Distr., in open grassland east of Queen Ka'ahumanu Hwy. between Mauna Lani Drive and 
Puako turnoff. 200 ft_ elev .. 4 Feb 1991, £. Funlc s.n (BISH 662898) 

Cllenopodium ambrosioides L. New island record 
Based upon the specimen cited below, the range of Chenopodwm ambrosioides now 
includes the island of Kaua 'i. It also has been documented from the islands of O'ahu, 
Uina'i, Maui, and Hawai'i. 

MMerial examined. KAUA'l : Na Pali Coast, growing along stream in Awa'awapuhi Valley, ca. 
300 ft elev .. 19 Jul 1979. C. Com er 11/. ESP-386 

Crassulaceae 
In the course of having Crassulaceae voucher specimens identified for the In Gardens of 
Hawai 'i II project. a number of specimens previously called Kalancl10e were renamed by 
Dr. Nigel Taylor as Bryophy/111111 species. A follow-up query 10 Dr. Taylor brought this 
response: "Please note that a consensus of Crassulaceae workers now accept Bryophy//11111 
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(incl. Kitcliingia) as distinct from Kafanchoc" (Taylor. pers. comm. I 995). This was suf
ficient impelus lo investiga1e the si1uation in the botanical and horticultural litcralure. 

For many years Bryophy/111111 Salisbury has been submerged in the larger genus 
Kafanchoe Adanson. The honicultural literature in general has maintained all species in 
Kala11cl1oe (L.H. Bailey Hortorium. 1976; Everett, 1980-1982; Huxley er al., 1992. Cul
len er al., I 995). The Manual (Wagner er al .• 1990: 567-68) likewise reponcd 2 natural
ized species of Kola11choe (and one garden escape) for !he Hawaiian Islands; subsequent
ly. 2 funher species were documented as naturalized on Kaua'i (Lorence et al.. 1995). 

However, when 1he search was broadened to include bolanical literature from lhe 
Afro-Malagasy region. it became clear that researchers studying wild plants in thei r area 
of origin recognize both genera (Fernandes, 1983; Wickens, 1982. 1987, and references 
cited therein). And. a recent auempt at a consensus classification for the Crassulaceae has 
accepted both genera. while pointing out the need for further ~ystematic "study. because 
removing Bryophy/111111 may result in a paraphyletic Kala11c/1oe (Eggli er al .. 1995). 
According to this classification. 81yophyl/11111 comprises about 35 Madagascan species. 
and Ka/anchoe s.srr. includes about SO species distributed in Africa, Arabia. Madagascar, 
and Asia (Eggli et al., 1995). 

Species of 81)1ophyllum and Kafanchoe are popular garden plants in Hawai 'i. with a 
few species widespread in home gardens <lnd numerous others cultivated by succulem 
plant enthusiasts. To aid in the correct identification of the two genera, the following 
diagnostic features may be helpful: 

I . Flowers pendulous; sepals :1: united. calyx tubular or broadly campanulate; stamen filaments 
attached near base of corolla tube .......................................... Bf)~>phylltun 
I. Flowers usually erect or upward-angled. not pendulous; sepals joined only at base; stamen 
fi laments attached above middle of corolla tube ...................... Kalanclloe 

All 4 species heretofore reported as naturalized in the Hawaiian Islands (plus one 
garden escape) are now classified as Bryophyllum, and name changes are necessary for 
them. One new island record is reported. It should be noted that recent evidence indicates 
that some genuine Kalanclroe species arc also naturalized and these will be reported 111 a 
later paper. The following key, adapted from the Crassulaceae account written for A 
Tropical Garden Flora (Staples & Herbst, in press), will aid in identification of the 5 
Bryophyllum species naturalized in the llawaiian Islands. 

I. Leaves (at least lower ones) :t cylindrical or pencil-like, apex Oaring, petiole absent or not dis-
tinct from blade (2). 

I. Leaves with a broad blade set off from narrower petiole (3). 
2(1). Plant scrambling or climbing, stem to 20 ft long; leaves oppos11e; corolla green-purple to vio-

let-black ........................................................................................... 8. beauverdii 
2. Plant erect, stem to 6 ft tall; leaves usually m whorls of 3; corolla pale orange to deep magenta 

........................................... ..... .................. .......................................... B. tubijlorum 
3( I). All (or at least some) leaves compound .................. ...................... B. pinnatum 
3. All leaves simple (4). 
4(3). Leaf blade broadest at or above middle. apex rounded ........... 8. fedrschenkoi 
4. Leaf blade broadest at ba.~e. apex long-tapering ............. 8. daigremo111ia11u111 
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Bryophy/111111 beauverdii (Raym.-Hamet) 
A. Berger 

Syn Kt1la11clwe beaul'erdii Raym.-Hamet 

Taxonomic change 

9 

oted in the Manual (Wagner er al., 1990: 567) as a garden escape based on a single 

voucher from the Big Island. further collecting will likely prove this species to be full) 

naturalized. Unlike all other Bryopliylf11111 species in the Islands, it 1s a vining-scrambling 

plant that can reach 2 meters in length. 

Bryophy/111111 daigremo11tia11um Taxonomic change 
(Raym.-Hamet & H. Perrier) A. Berger & New island record 

Syn. Kalanclwe daiwemon1im111 Raym.-Hamet & H. Perrier 

First reported as naturalized on Kaua'i (Lorence er al .. 1995). the following specimen rep

resents the first documentation for B. daigremontianum ai. a namrall7ed ~pecic~ on O'ahu. 

The species has been abundant at the locality for years, a popular walking mu! used by 

hundreds of city residents on weekends; i1 is surprising that no one has collec1cd it before. 

,'.fmerial exwnmed· O'AHU· Ko'olau Poko Distr.. Makapu'u Point state wayside. 21 ° 18' N. 

157° 39' W. naturalized in disturbed co:utal dry mixed community. 7 Nov 1996, C. A1111able &: D 

Atltll 3119. 

Bryophyllu111 fedtsclre11koi Taxonomic change 
(Raym.-Hamet & H. Perrier) Lauz.-March. 
Syn. Kalanchoe fedrschenkoi Rnym.-Hamet & H. Perrier 

Bryopltyllum pimratum (Lam.) Oken Taxonomic change 
Syn Kalanchoe p1111w1a (Lam ) Pers. 

Bryophy/111111 tuhiflorr1111 Harv. Taxonomic change 
Syn. Kalanchoe rubijlora (Harv.) Raym.-Hamet 

Cyperaceae 
Bolboschoenus marilimus (L.) Palla subsp. New island record 

paludosus (A. Nelson) T. Koyama 
This indigenous wetland sedge had been collected on all of the main Hawaiian Islands 

except for Lana 'i and Hawai 'i. This represents the first collec1ion from Hawai 'i. 
Material examined. HAWAI'I: North Kona Dist., Makalawena, along margin of 'Opae'ula 

Pond. 8 Nov 2000. P. Van Dyke s.11. (BISH 666167). 

Fabaceae 
Clitoria lieterophylla Lam. New state record 
This specimen documents the existence of a second naturalized Clitoria species in the 

Hawaiian Islands. Clitoria lzererophylla, na1i ve to Madagascar and the Mascarene Islands 

(Polhill, 1990) and cultivated in Java (Backer & BakhuiLen, 1963), is a twining herb with 

5-7 leanets per leaf, the leanet shape varying from node to node along the stem, often 

orbicular 10 broadly obovate, blue flowers, and slightly curved or straight oblong pods up 

to 4.5 cm long, containing S-1 0 subrectangular brown seeds. It can be distinguished from 

C ternarea, butterfly pea, by means of the following key (translated and adapted from 

Polhill 1990). 
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I. Leaflets ovate to elliptic. usually 1.5-6.5 x 1-4 cm: corolla length 3.5-5.5 cm: pods 6- 12.5 
x 0 7-1 2 cm.... .............................................. . ..................... C. tematea 

I. Lcanc1s hcterornorphic. varying from node 10 node, linear to suborbicular, 0.4-3.5 x 0. 1- 1 cm; 
corolla length 2-3 cm: pods 1.5-3.5 x 0.4-0.5 cm .... ....... C. heterophy//a 

Detai led descriptions are avai lable in both cited sources. The collector noted that 
"more than one population was present in a pasture with Panicwn maximum, California 
grnss, sourgrass. and Waltheria ." 

Marerial examined. HAWAl'I: ·upolu Poin t. field next to airport, Oct 1997, V. Caraway 153. 

Cytisus pa/111e11sis (H. Christ) Hutch. New island record 
Scotch broom has not previously been reponcd from the Big Island. The following spec
imens document its existence near Hale Pohaku, where it may have been planted or could 
be a self-sown weed. 

Mmerial examined. HAWAI'l: llam3kua D1s1r .. Mauna Kea, Hale Pohaku. growing in Euca
lyp111.~ plan1ing makai of the dormitories. 6 Oct 1981 , S. Anderson 451. 

Kummerowia striata (Thunb.) Schindl. Taxonomic change 
Syn. Lespedeza striara (Thunb.) Hook. & Am. 

Routine taxonomic verification of voucher specimens in BISH revealed that the single 
specimen called Lespedeza striata in the Manual (Wagner et al., 1990) is now referred to 
the segregate genus Kummerowia Schindl. Consultation of legume nomenclature refer
ences (e.g., Wiersema e1 al., 1990) revealed that numerous floras accept this segregate as 
a valid taxon. While not reponed as conclusively naturalized in the Mcmua/, the name 
change for this species is noted here. 

The status of K. s1ria1a, as well as that of a number of other forage legumes includ
ed in the Manual based on single voucher specimens made many years ago, requires fur
ther field research and elucidation. It 1s not clear that these persist at the present time as 
part of the naturalized flora. The current status of such legume taxa warrants further 
investigation. 

Lupiflus arboreus Sims New state record 
An erect shrub, to about 2 m tall, with much branched stems. Leaves palmately compound 
with 5-11 oblanceolate, folded or flat hairy leaflets. Inflorescence 10-25 cm long, flow
ers subwhorled, loosely arranged. Calyx with conspicuous lobes 3-6 mm wide at base, 
densely hairy; corolla yellow, 13-18 mm long. Fruits 3-6 cm long by 7- 10 mm wide, vil
lous. 

L11pinus arboreus is native to California and is presentJy found along the U.S. west 
coast from Los Angeles County north to Washington; it has also been introduced to other 
parts of the world, mostly for use as a sand binder. This species was discovered during an 
extensive botanical survey of the Pohakuloa Training Area by a team from the Center for 
Ecological Management of Military Lands, Department of Forestry Sciences, Colorado 
State University, Fort Collins, Colorado. Its discovery was reported by Shaw in 1997, but 
is repeated here as the original report (Shaw, 1997) was TlQt widely distributed. The plant 
was growing in a Sophora chrysophylla association in Mauna Kea State Park and was 
considered rare. 

Material examined. HAWAI ' I: Mauna Kea State Park, 0.2 mile~ east of the Saddle 
Road on Cavalry Trail, 6480 ft elev., collected ca. 1990, Douglas, Hindes, Durkin & 
Popo/izio s. 11 . (BISH 666241 ). 
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Pueraria mo11ta11a (Lour.) Merr. var. chi11e11sis Nomenclatural change 
(Ohwi) Maesen & S.M. Almeida 

Syn. Pueraria lobaw (Willd.) Ohwi var. rhomsoni (Benth.) Maesen 
Geesink (in Wagner et al., 1990), following the taxonomy adopted by the most recent 
reviser of che genus (Maesen. 1985), reported 2 varieties of Pueraria from the Hawaiian 
Islands: var. rhomsoni from Kaua'i and var. lobata from O'ahu, Maui, and Hawai'i. 
SubsequenLly, nomenclatural corrections that changed the name of the species and vari
eties occurring in Hawai 'i were published (Maesen & Almeida, 1988). The name changes 
for rhe species and its variety lobara were reported earlier (Herbst & Wagner. 1999), but 
the second variety in Hawai 'i was apparently overlooked. We here report the name 
change for the variety heretofore known as thomsoni, now called chinensis. 

Senna suralle11sis (Burm. f.) New island record 
H.S. Irwin & Barneby 

Reported in the Manual (Wagner er al,, 1990) to be naturalized on Kaua'i, O'ahu, and 
Maui. the following collections may have been overlooked when the distribution of S. 
surattensis was being compiled. They document chat S. sura1te11sis was well established 
on Moloka'i by the 1930s. 

Mareria/ examined. MOLOKA'I: Puna'ula Valley, wooded canyon bottom, elev. 100 fl , 28 
Dec I 932, H. Sr. John & 1-:R. Fosberg 12831; along highway 46 some 7 mi E of Kaunakakai, elev. 
I 0 ft, 31 Aug 1972, S. lshikall'a 139; Mapulehu Valley, margin of cultivated field, elev. 200 ft. 28 
Dec 1932. H. St. John er al. 12763. 

Lamiaceae 
Plectra11tlms prostratus Gurke New naturalized record 
Native to eastern Africa. P prostratus has been cultivated in Hawai 'i as a groundcover 
and container plant. le is a succulent, mac-forming herb with dccumbent stems that root at 
the nodes; opposite, firm-fleshy leaves 0.5'' long with triangular to broadly ovate blades, 
often with obscurely scalloped or angled margins; erect inflorecences of long-pedicclled, 
violet, 0.2" long flowers, the pedicels radiating out from the main rachis like spokes of a 
wheel; and 4 tiny nutlets contained in the persistent, papery calyx. 

This sprawling herb was apparently originally planted in its present locacion but 
appears to be nawralizing in the area. It is growing in open Leucaena scrub along with 
Verbesina, Coccinia, Sida fa/lax, and Momordica, and forms groundcover masses on thin 
soi I and rocks. 

Marerial examined. O' AHU: Makapu ·u, on dry rocky bluff on mauka side of entrance to Sea 
Life Park. 21 May 2000, C. lmada 2000-14. 

Lemnaceae 
Landoltia p1111ctata (G. Mey.) Les Taxonomic change 

& DJ. Crawford 
In a recent publication. Les & Crawford ( 1999) proposed that Spirode/a puncrara was suf
ficiently distinct from the other 2 described species of Spirodela to warrant being placed 
in its own genus. They accordingly erected the genus Landoltia, which was named to 
commemorate Elias Landolt for his contributions to the systematics and biology of the 
Lemnaceae in his more than 45 years of studying the family. Landoltia can be distin
guished from Spirodela by the following characters: 
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Character Spirodela Landoltia 

Prophyllum at base of frond present present, but reduced 
Number of veins in frond 7-16 3- 7 
Number of roocs 7-21 (1-)2- 7(-12) 

Root length up to 4 cm up to 7 cm 
Frond L co W ratio 1- 1.5 1.5-2 times 

Spirodela p1111c1ata (G. Mey.) C. H. T homps., recent ly documented from the state (Wagner 
e1 al., 1997: 57-59; Wagner et al., 1999: 1902), is now referred to Landol1ia punc1ata (G. 
M ey.) Les & D.J. Crawford. 

Liliaceae 
Zephyranthes citrina Baker New island records 
First reported in the state from Kaua' i in 1995 (Lorence et al., 1995), this is the first nat
uralized record of the yellow rain lily from O'ahu and M aui. Collector's notes for the 
O'ahu voucher ind icate that the plants appeared about one week after a rainstorm and the 
population extended in patches for about one mile along the roadside. Flowers were 
observed in the same area in mid-July 2000, but when we returned to make a voucher a 
few days later the tlowers had disappeared. The col lector 's notes for the M aui specimen 
indicate that the population appeared to be sparingly naturalized along the roadside and 
that capsules wi th seeds were present, as well as flowers. 

Collectors are encouraged to watch for the ephemeral blooms of rain lilies on all 
islands and to try ancl collect vouchers to better document their existence ancl abundance 
throughout the state. Jt would also be useful to know i f these plants are spreading through 
seed or by vegetative means only. 

Material examined. O ' AH U: growing on roadside between Waialua and Schofield Barracks 
along the w ind ing section of road [e.g .. Hwy. 830. Kaukonahua Rd.]. elev. 300-400 ft. 14 Sep 1992. 
C. Com .ui. (BISH 665946). MAUI: East Maui. Pa' ia. on west side of Baldwin Ave .. just mauka of 
Pa'ia School. in grassy roadside verge. 20° 54' N. 156° 2 1' W, 28 Aug 2000, F. Swrr & K. Mam 
000828-1. 

Malvaceae 
Bastardia viscosa (L. ) HBK New state record 
Small shrub, the stems viscid and often wi th Jong hairs. Leaves ovate to cordate, 4-8 cm 
long wi th serrate to nearly entire margins and an acute to acuminate apex, both surfaces 
with stel late hairs. the lower surface often viscid; petioles 0.5- 1 times the length of the 
blade. Flowers solitary in leaf axils, usually in leafy terminal panicles; pedicels at least 
twice as long as calyces; calyces 4-5 mm long, viscid; petals yellow, 5-7 mm long; styles 
6- 8. Fruits 5-6 mm in diameter, 6-8-cellcd, stcllate pubescent. 

Bas1ardia viscosa occurs in low elevation, disturbed habitats from southern Texas to 
Peru. In Hawai'i it is known from a single collection made in secondary vegetation near 
Ho'okena Beach, South Kona, Hawai ' i. An illustration of the species can be found in 
Fryxell (1 988: 119). 

M(lferial examined. HAWAl' l : South Kona Distr., along road to Ho'okena Beach, in second
ary vegetation of Jasminum. Le11cae11t1, C/wmaesyce, Ponu/aca. Bidens, and Pi1hecel/obium, ca 30 
m elev., 23 Jan 1997. T. Flynn & 0 . Lorence 6120a. 

Sida spinosa L. New isl and record 
Previously reported to be naturalized on O'ahu and the Big Island (Wagner et al., 1990) 
and subsequently discovered on K aua'i (Lorence et al., 1995) and Maui (Oppenheimer e1 
al., 1999), this is the first documentation for S. spi11osa on Lana'i. 
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M11teri11/ ex11111i11ed. LANA'l: a weed at the airpon. 7 Jul 1986, R. Hobdy 2577. 

Myricaceae 
Recent systematic review of the genera in the Myricaceae (Wilbur, 1994) has resulted in 
the splitting of Myrica into 3 genera. This leads to a name change for fire tree, an aggres
sive naturalized pest species in the Hawaiian Islands. 

Morellafaya (Airon) Wilbur Nomenclatural change 
Syn Myricafaya Aiton 

Wilbur's recognition of the genus Morefla Lour. as a segregate from Myrica necessitated 
several new combinations for North American taxa. His new combination for the Azorean 
M. faya, fire tree, made in a footnote (Wilbur, 1994: 103), is easi ly overlooked. 

Myrtaceae 
Leptospennum laevigatum (Gaenn.) F. Muell. New naturalized record 
Earlier reported to be a candidate for naturalized status (Herbarium Pacificum staff. 
1999). this specimen documents the occurrence of L. laevigarum on O'ahu as an unam
biguously naturalized element in the flora. 

Mmeriaf examined. O'AHU: Ul' ie. Ul'ie Trai l. growing along din road in dislUrbed forest of 
Eucafypws. Ca.marina. Syzygium cumi11i. 8 Apr 2000, C. Imada 2000-5. 

Rhodomyrtus tomentosa (Aiton) Hassk. New island record 
Although Wester (1992: 144) noted that downy rose myrtle was present on Lana'i, the 
authors of the Manual seem to have overlooked the following voucher specimen, which 
documents the species' presence on that island. The collectors noted thar the plants were 
"evidently seL out in rows ... for reforestation,. buL this was surely the nucleus for an infes
tation of this aggressive invasive species. 

Materi(lf examined. LANA ' l: northwest side of Kapano Gulch. elev. ± 2000 ft. 28 Jul 1963. 0 . 
& I. Degener 28503. 

Poaceae 
Avena barbata Pott ex Link New island record 
Formerly noted as occuring only on O'ahu (Wagner et al .. 1990), this is the first natural
ized record of slender wild oat from the Big Island. 

Material examined. HAWAl' I: South Kohala Distr .. Nohonaohae cinder cone. elev. ca 3000 ft, 
growing in summit crater. 19 Mar 1980, L. IV Cuddihy 238. 

Brachiari.a mollis (Sw.) Parodi New state record 
Syn. Panicum mol/e Sw. 

Native to the West Indies. widespread in Mexico and Central America. and extending to 
South America, this is the first collection for this grass in the Hawaiian Islands. In recent 
literature, the species has been classified as either Braclriaria or Panicum, depending on 
the generic concepts adopted (McVaugh, 1983). The fo llowing diagnosis and comments 
are adapted from the grass account in the Flora Novo-Galiciana (Mc Vaugh, I 983): plam 
a coarse annual, 20(-1 00) cm tall, the leaves and sheaths softly and finely pubescent, not 
papillose. the panicles shortly exserted or included, the branches (racemes) spreading, 
spikelets pilose, stalked, 3-4 mm long, solitary or paired. acuminate, the achene pale, 
transversely rugulosc. How this grass associated with riverbanks and moist places in its 
native environment came to be growing at the eastern tip of O'ahu in a dry, rocky site sub
jected to intense insolation and salt spray exposure is a mystery. 
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Material examined 0' AHU: Makapu;u Head. on rocky crag above sea. side trail off the paved 
road. only seen in one area but locally abundanl there. 14 Dec 1997, G. Staples & B. Pope 1153 
(BISH. K, US). 

Eragrostis leptostachya (R. Br.) Steud. New island record 
Formerly documented only from Moloka'i (Herbst & Clayton, 1998: 27), a grass collect
ed by Ken Nagata on Maui in 1997 was identified as this species by W.D. Clayton. 

Material examined. MAUI: Sprcckclsvillc. rare, along cane haul roads. elev. ca 9 m, 14 May 
1997. K. Nagara 4450. 

Phyllostachys aurea Riviere & C. Riviere New naturalized record 
Long cultivated in the Hawaiian Islands as an ornamental , this is the first report of this 
dwarf bamboo as a naturalized element in the flora. The sizable population on windward 
O'ahu apparently spread vegetatively from a roadside ornamental planting; it now fills 
more than one acre of steep hillside and has formed a virtual monoculture. excluding 
other plant species. Populations of a similar small bamboo have been observed in the 
Puna District of Hawai' i island, but remain unvouchered. 

Phy/lostachys a11rea has arching culms 4-15 fl tall that vary from green to golden 
yellow in color, cypically have chick walls, prominent nodes, wich a whicish waxy ring 
below each stem node. The discichous leaves are up to 6 per twig, lanceolate-oblong, 
glabrous, paler on the underside, with deciduous white cilia at the opening of the leaf 
sheach. This bamboo has not been observed to l1ower in Hawai ·i up to che presenc cime. 

Material examined. O 'AlfU: Kailua. along Pali Hwy, j ust makai (seaward) of junction wi1h 
Kamehameha Hwy, ex tensive thicke1 spreading downslope from road on steep hillside, 28 Nov 1992. 
G. S1aples & D. Herbs1 R80; same loc .. 27 Dec 1992, G. Swp/es. D. Herbst, & S. Medbury 883. 

Rosaceae 
Rosa Xdamascena Mill. New naturalized record 
The existence of the summer damask rose as a cultivated plant is well documented in the 
Hawaiian Islands, where this hybrid has been grown since the early 1820s (Nagata, 1985). 
II has not heretofore been reported as naturalized. but there is increasing evidence that it 
escapes cultivation and spreads locally and aggressively by vegetative means in higher 
elevation sices where cooler, moisc conditions prevail. The Big Island specimen cited 
below noces on the label "Volcano, where thoroughly naturalized." Field collectors are 
encouraged co look out for it and better document its existence. distribucion, and abun
dance on all islands. We repon all vouchers in BISH to fac il itate further collecting efforts 
and field observations on the biology of this rose. 

Material examined. MOLOKA'I: Kawela, Pu'u o Ka'eha, cultivated by mountain 
cabin. elev. 3500 fl . 23 Dec J 932. H. Sr. John er al. 12476, Waikolu Valley. at the head 
and east rim, elev. 3600 ft, 18 Jun 1962, Y & K. Kondo s.11. (BISH 64520); Kamakou 
Preserve, near head of Hanalilolilo Trail, elev. 1050 m, 17 Jul 1984, WL. Wagner et al. 
5397. MAUI: East Maui, top of Olinda Road, cultivated and escaping from garden, 
spreading from abandoned plantings. 20° 48' N, 156° 16' W. 30 Oct 1997, F. Starr & K. 
Martz971030- I. HAWAl'I: Kilauea, Volcano, Aug 1908. Forbes. Brigham, & Thompson 
s.n. (BISH 64524). 

Rubiaceae 
Coffea liberica Hiern New naturalized record 
Liberian coffee planes were no1ed in all size classes in alien lowland forest along the 
Maunawili Falls trail. The slender-trunked trees were up to 20 ft tall. lt can be distin-
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guished from Coffea arah1ca (also naturalized in this area) by its larger leaves (6-14" 
long) usually widest above the middle and with the apex rounded or obtuse and briefly 
tapering (3-8" long, widest near the middle, apex acuminate in C. arabica); and corolla 
lobes (5- )6-1 I (vs. 5-7). 

Material exm11i11ed. 0' AHU: Maunawili Valley, Maunawili Falls liail, forming solid stands in 
alien lowland forest, 22 Jul 2000, C. lmtula & G. Staples 2000-11. 

Sapindaceae 
Filicium decipiens (Wight & Arn.) Thwaites New naturalized record 
Fern tree is a commonly cultivated street tree on O'ahu, where its deeply divided, fern
like leaves with distinctive winged rachises produce an attractive. densely rounded 
crown. lt was mentioned in Wagner et al. ( 1990) as a species that might escape cultiva
tion. Seedlings were collected in an alien lowland forest adjacent to a Maunawili subdi
vision. Adult trees were not noted in the surrounding area, and it is probable that the seeds 
of the fleshy purple fruit had been bird-dispersed into the forest . 

Mwerial examined. O'AHU: Maunawili Valley, Maunawili Falls trail, seedlings noccd in alien 
lowland forest under mango canopy. 22 Jul 2000, C. Imada & G. Staples 2000-10. 

Scrophulariaceae 
A11tirrhim1111 orontium L. New island record 
Previously known only from O'ahu and Maui, this is the first record for this naturalized 
species from Kaho'olawe. 

Ml1terial examined. KAHO'OLAWE: area around Lae o Hikiula (Kiiheia). more prevalent fur
ther inland. 6 Jul 2000, Z.£. £/lshoffs.11. (BISH 664558). 

Torenia L. 
The Manual treated as sparingly naturalized a single species, T. asiatica L., found in wet 
areas of the Big Island from Hilo to Volcano (Wagner et al., 1990: 1246). Identification 
of Hawaiian voucher material of Torenia by Dr. Takasi Yamazaki in the course of the In 
Gardens of Hawai 'i fl project revealed that 3 species are present in the islands, the most 
widespread in cultivation being T.foumieri Lindi. ex E. Fourn., and 2 naturalized species, 
T. asiatica and T. glabra Osbeck. Much of the BISH voucher material previously identi
fied as T. asiatica has actually proved to be T glabra. 

The following key provides diagnostic characters to separate these three species; it 
is adapted from the revision of the genus Torenia in Indochina (Yamazaki, 1985), where 
full descriptions, synonymies, and illustrations are to be found for all 3 species. All spec
imens examined are cited for T asiatica and T. glabra to give collectors a better grasp of 
their known range and to clarify the taxonomic concepts adopted here. No specimens are 
cited for T.foumieri: it is cullivated on all inhabited islands and could escape from culti
vation wherever it is grown if suitable moist habitats are available. 

I. Longer pair of stamens without appendages on filaments; stems± erect, not rooting at nodes 
............................................................................................... T. fournieri 

I. Longer pair of stamens with filifonn or clavate appendages on filament near auachment point 
to corolla; stems prosliatc, rooting from lower nodes... . ......... .... 2. 
2. Corolla 2-2.5 cm long; calyx I 0-13 mm long, narrowly 5-winged (wings ca 0.8 mm wide) 

.................................................................................................. T. 1dabra 
2. Corolla 3-3.S cm long; calyx I 3-15 mm long, 5-ridgcd ...... T. asiatica 
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Tore11ia asiatica L. Taxonomic clarification 
Native to India, Burma, Thai land, and Malesia (Yamazaki. 1985), there is only a single 
bona fide specimen of T. asiarica known from the Hawaiian Islands. It wa~ collected in 
Metrosideros rain forest. 

Material examined. HAWAI ' I : Upper Waiakea Forest Reserve, along Disappointment Trail 
(Pu'u Maka'ala access road), off Stainback Hwy .. elev. ca 3600 ft, 26 Jul 1983. W.l. Wag11e1: R. 

Gusmfsrm , & W.C. Martin 4843. 

Torenia glabra Osbeck New naturalized record 
T. asiatica sensu Hawaiian authors 

Native to Nepal, Bhutan, Assam, Vietnam. southern and central China, and the Japanese 
island of Kyushu (Yamazaki, 1985), the majority of Hawaiian specimens of naturalized 
Torenia arc actually this species. Although widespread on the Big Island. a single weedy 
specimen has been collected at the back of Manoa Valley in a wet, shel tered area. 
Interestingly. the earl iest specimen collected (in 1977, Degener 35245) noted that th is 
species is a "pretty exotic dangerously spreading among grass and moss." 

Material examined. O 'AHU: Honolulu. Lyon Arboretum. weedy groundcover. naturalizing in 
section H-34. 4 Sep 1996, K. Shi}(emtusu s.11. (BISH 645937). HAWAI ' I : South Hilo Disrr .. Waiakea, 
Keaukaha Military Reservation. 19° 43' N. 155° 25' W, elev. 60 ft, 5 Jul 1996, D.R. Herbst 9781; 
Hilo Forest Reserve, Humu'ula Trail, elev. 2800 ft, 21 Oc1 1982, R. Imoto (ESP) 372; Puna Distr., 
Kamoamoa alwpua'a, Volcano Rd. on lava now below Pu'u Kamoamoa, elev. ca. 2360 ft. 6 Jun 
1979. J.D. Jacobi & P.K. Higashino 1334; Hawai'i Volcanoes National Park. Smal l Tract. ·01a·a. 
more than 0.5 mile from road in closed Cibotium/Metrosideros forest, elev. 3900 ft, l. W. Cuddihy 
1918; NW of Glenwood. on North Peck Rd., 6 Sep 1980. F. R. Fosberg 60544; near Mountain View. 
along back roads, elev. ca. 1500 ft, I Apr 1983. K. Nagaw 2642; land of 'Ola'a, along North KUlani 
Rd .. about Jn mile from Mountain View, elev. 1400 ft, 16 Dec 1975, D. Herbst & S. lshikawti 5595; 
Volcano, abandoned forestry cabin on Kalanikoa St .. 13 J un 1977, 0. Degener 35245. 
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HA'IK L. OPPENHEIMER (Maui Pineapple Co .. Ltd .. Honolua Division. Pu'u Kukui Watershed Dept., 
4900 Honoapi'ilani Hwy. Lahaina, Hawai'i, 96761 USA; email: hlo@lava.net) 

There are no gymnospenns native to the Hawaiian Islands (Carlquist. 1980: 82; Mueller
Dombois & Fosberg, 1998: 477; Wagner et al .. 1999: 3) and none are known to have been 
brought here by the early Polynesian settlers (Sohmer & Gustafson, 1987: I 7). However, 
many species have been introduced since the western contact. These have been used for 
landscaping, reforestation, timber. and Christmas trees; and they are now a conspicuous 
part of our flora. Estimates of the number of taxa present in Hawai 'i vary; SL John & 
Fosberg ( 1940) listed 26 genera in 9 fami lies occurring in the state. A later summary by 
St. John ( 1973: 9- 13) listed 7 families, 25 genera. and 95 taxa. Neal ( 1965) discussed 
approximately 5 families. 17 genera. and 59 species. An unpublished checklist at BISH 
(Imada. Staples. & Herbst, in prep.) lists 11 families, 40 genera. 197 species, and 228 taxa. 
A recent account (Staples & Herbst, in press) identifies and describes 54 species in 20 
genera. belonging to 7 families, of the moM commonly cultivated gymnosperms found in 
home gardens. It would not be surprising to find additional species growing in botanical 
gardens. arboreta. forest reserves. or private collections. 

Nevertheless. information concerning taxa that are adventive, escaping. or naturalized 
in the Hawaiian archipelago. and their local range, is minimal. Undoubtedly, there are 
many more gymnosperms that are reproducing and spreading LO varying degrees without 
human aid, although it is difficult to pinpoint the extent and rate of spread at any point in 
time. Cycads and ginkgo, although present (Neal. 1965: 29- 32) do not yet seem to be 
adventive. 

Preliminary collecting efforts on Maui are reported here, along with a key to the 
species discussed. Seven species, representing 6 genera and 5 families, are documented as 
naturalized in this paper. lnformacion is supponed by voucher specimens at the Bishop 
Museum Herbarium Pacificum. Honolulu (BISH). The paucity of collections of gym
nosperms al BISH reflects neither the total number of species present nor their distribu
tion in the Hawaiian Islands. The early specimens cited were apparently all collected from 
cultivated material. but are included here to give some idea as to where they occur and 
how long these taxa have been in the state. 

Additionally, 2 other species are sparingly reproducing in the Polipoli I Kula Forest 
Reserve area of East Maui (R. Hobdy, pers. comm.). Monterey cypress. (Cupressus 
macrocarpa Harcweg ex Gordon,) a native of the central California coast, has leaves in 
pairs, instead of threes or fours, as in Callitris (Neal 1965: 45), the only other member of 
the Cupressaceae reported here. 

Pinus pinasrer Ait., the cluster pine, from the Mediterranean, differs from the other 2 
species of Pi nus discussed here by having needles in clusters of 2, not 3 (Little & Skol men 
1989: 58). Smith ( 1985: 198-99) also reported the infestation of this species in the Poli
poli area between 1600 and 2200 m, and its potential to form monotypic stands. Loope et 
al. ( 1992: 564) noted it to be an aggressive invader of native shrubland in Haleakalli 
National Park. 

Wagner & Herbst (Wagner et al.. 1999: 1855; pers. comm.) are planning ro publish an 
updated, complete vascular flora of Hawai 'i , including gymnosperms. in the near future. 
Collectors on all the Hawaiian Islands are encouraged to document the occurrence of 
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these naturalized gymnosperm species so that we can begin to understand their distribu
tion and effects on native ecosystems. 

KEY TO THE SPECI ES OF GYM:-IOSPERMS IN HAWArt 

I. Frui1 fleshy (2). 
I. Frui1 a dry, woody cone (3 ). 
2. Fruit <I cm in diameter: dark at maturity, glaucous ............ .. ..... .... Juniperus bermudiana 
2. Fruit > I cm in diameter; yellow at maturity .. ... .... .. .. .... ...... .......... .. ... .... .. ... Nageiafalcatus 
3. Cones disintegrating al maturity ... .... .. ....... .. .. ......... Araucaria rnlwnnaris 

3. Cones coherem ar maturity \4). 
4. Cone <3 cm long; globose (5). 
4. Cone >3 cm long; ovate (6). 
5. Cone scales 20-30: branchlers flai.. ....... .. .... ... ........... ..... ....... ..... ... .. Crypromeria japonica 

5. Cone scales 6- 8: hranchlers cylindrical or 3-4 angled Callirris colu111ellaris 
6. Cones in clusters of 5- 10; sheath at base of needles 25 mm long . ............... . Pi11us patula 

6. Cones 3- 5 in a cluster; sheath at base of needles I 0-13 mm long Pim1s radiata 

Araucariaceae 
Araucaria colwmraris (Forst.) Hook. 
A native of New Caledonia (Neal, 1965: 39), the Cook Pine in Hawai 'i is often mistak
enly called Norfolk Island pine (A. heterophyl/a (Salisb.) Franco). It has been used for 
Christmas trees (Little & Skol men, I 989: 54) as well as reforestation, lumber, and as an 
ornamental (Neal, 1965: 39). On West Maui, unpublished Maui Pineapple Co. records 
note that thousands of trees were planted on Honolua Plantation lands early in the 1900s; 
the species has escaped and is now namralized. In several locations there are thousands of 
seedlings that carpet the ground beneath mature trees, as well as randomly spaced indi
viduals of all size classes in surrounding areas. Some plantings, however, do not appear 
to be reproducing; this may be due to variability in seed viability, as reported for A. het
erophylla (Shigeura & McCall, 1972: 11 ). The seed seems to be spread by wind, an effec
tive mechanism. as the fema le cones are borne at the tops of the trees. Heavy rain wash 
and stream flow may be a secondary means of dispersal. Genuine Ara11caria he1erophyl
la and A. c1111ninghamii Ait. ex Lamb. (Moreton Bay or hoop pine) have also been plant
ed, to a lesser extent, but do not appear to be spreading, although the former species has 
been reported as such (Mueller-Dombois & Fosberg, 1998: 504), without specific locali
!y. 

Material examined. MAUI: West Maui, Lahaina Distr., 1idgetop dividing Kahana and Kahanaiki , 
488-671 m. escapin.g into Kahanaiki. 6 Aug 1999. Oppenheimer H89911: N of Honokowai Valley. 
escaping from forestry plantings near the road to Haela'au Cabin (Kaulalewelewe). 579 m. 11 Nov 
1999. Oppenheimer & J. Kw11w HI I 99 I I: Pohakupule Stream, spreading from large planted grove, 
341 m, 27 Apr 2000, Oppenheimer. J. Kunna & D. Huber H40026. Earliest Hawaiian collection seen: 
T. C. Zschokke s.11 .• 17 Sep 1925. Kane·ohe. O'ahu. 

Cupressaceae 
Cal/itris columellaris F. Muell. 
The white cypress-pine. from Queensland, Australia (SL John. 1973: 12) is escaping from 
forestry plantings along the road lO Haela'au Cabin in the Mahinahina Gulch area. 
Abundant, randomly spaced plants of different size classes can be observed among the 
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parent trees: long distance dispersal has not seemed to occur ye1. Locall:r it 1:. also known 
as Au~tralian white cedar. 

il4aterwl examined. MAUI: We;t M:1u1, Lahama D1str .. along the road to Hacla'au Cabin (Kaula
lcwclewe). 486 m, 26 Nov 1998. Oppenheimer H/198/<I. H/19815. Earl1c~t Hawaiian collection seen: 
O'ahu, Wahiawa. 31 May 1944, C.G. Lcw111.1 s.11.: e;1rlicst Maui collec1ion ~ccn: 4 Feb 1958. H.F. Clay 

.1' .11 .. without locality. 

J1111ipert1s berm11dia11a L. 
This dioccious tree is endemic to the Atlantic island of Bermuda, where it is reportedly 

becoming rare (Lillie & Skol men, 1989. 74). It has been gro\\ n in Hawa1 'i as an orna
mental. as well as for hedges, \\ mdbreaks, and reforestation: 6.5!X) trees having been 
planted m forest reserves on all islands hetween 1921 and 1953 (Lillie & Skolmen, 1989: 
74: !'\cal, 1965: 49). On West Maui, it has become locally abundant, posstbl) due to fru
g1vorous btrds, which may easily disperse the small, fleshy fruits. It i~ common in mesic 
forests and shrublands, on ridges and slopes, in the Honokowai and M11hmahina areas at 
366-70 I m elevation. and north to I lonokahua. 

Marena/ exa111111ed. MAUI: Wc>t Maui. Lahaina Distr., Mahinahina Gulch, >prcm.Jing from forestry 

plnntings along the road to Hacla'au cabin (Kaulalewelewe), 486 m. 26 Nov 1998. Oppe111teimer 

11119816. H/19817. Earliest liawaiian collcc1io11 seen: o·a11u. Waiaholc, 4 Feb 1938. E.Y. Hosaka & 

M.C. Neal s.11. 

Pinaceae 
Pi11us patula Schiede & ex Schhdl. & Cham. 
The Jelecote pine or Mexican weeping pine. nati,·e to the mountains of eastern Mexico, 
has been planted on the islands of Maui and Hawai'i (Ltttlc & Skolmen, 1989: 58). 
Be1ween 5000 and 7000 ft. in the Kula Forest Reserve area. it is reproducing and spread

ing. Smith ( 1985: 198) reported an infe~tation adjacent to Hosmer Grove and the poten
tial of the species to form monotypic stands. Loope et al. ( 1992: 554) also noted that, if 
unchecked, this species, along with P. pi11aster and P. radiata, "would eventually convert 
large expanses of native shrubland to alien coniferous forest" in lhe Hosmer Grove area. 

This taxon is easily recognized by it:, distinctive drooping or "weeping" needles. 
Marena/ e;ra111111ed. MAUI: East Maui. Makawao Distr .. Ka'ono'ulu, W:.upoli Rd .. 1951 m. I Aug 

t999, Oppenheimer H89902 Earhc<>t liawa11an collection seen: MauL Olinda. 4 May 19+4. J. Siil'a s.11. 

Pi11 11s radiata D. Don 
The Monterey pine 1s native to the central California coasc \\here ll t\ con51dered to be 

rare (Little, I 980: 289; Little & Skol men, 1989: 60). Neal ( 1965: 40) reported it as one of 
the most successful of about 50 species of pines used in Hawai 'i for reforestation. It is also 
commonly grown on commercial plan1:1tions in New Zealand. Australia. Chile. and S. 
Africa (Little, 1980: 289). Little & Skol men ( 1989: 60) stated it grew better at a wider ele
vational range than all the others tried in the state, but was no longer being planted due to 
disease, fungus, and wind damage. The cones supposedly remain c losed until opened by 
hot weather or fire (Little, 1980: 289). On East Maui, it is invading pastures and native 
subalpine shrublands (Loope et al.. 1992: 554; 564). It is also invasive in New Zealand 
(Owen, 1998: 16), 

Mmerial e.x.amined. J\lAUI: ~t Maui. Maka,,ao Distr .. Ka'ono'ulu, invading pasture and sub
:ilpme ~hrubland, Waipoli Rd. 1951 m. I Aug 1999. Oppenheimer H89901 Earliest Hawaiian col

lec1ton seen: G. R. farnrt lll .rn .. 13 Jan 1932. Waiki'i. Hawai'i. 
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Podocarpaceae 
Nageia falcatus (Thunb.) Kuntzc 

Syn. Podornrpus gracilior Pilg. 
A dioecious small tree or large shrub, native to central Africa (Neal, 1965: 33), the African 
fern pine superficially resembles Eucalyptus or phyllodial Acacia. It is not uncommon in 
yards and gardens in the upcountry Maui region. So far, seedlings have only been 
observed at one site, around the parent tree, planted in 1952. 

Mmerial exa111i11ed. MAUI: East Maui. Makawao Discr .. numerous seedlings beneath cultivated 
tree. Pu·u Mahoe Arboretum, 732 m. 11 Jul 1999, Oppenheimer H79918. Earliest Hawaiian collec
tion seen: C. Pmter & M . Neal s.n .. 24 Mar 1961. Honolulu, O'ahu; earliest Maui collection seen: H. 

F. Clay s.11., Sep 1962, Kula. 

Taxodiaceae 
Cryptomeri11 japo11ica (L.f.) D. Don 
Native to China and Japan (Little & Skol men, 1989: 64), sugi was widely planted in for
est reserves early in the twentieth century (Litt le & Skol men. 1989: 64) bur may have been 
imroduced earl ier as an ornamental (Degener & Degener, 1958). Related to the coast red
woods (Sequoia sempervirens (D. Don) Endl.) of California and Oregon. it is the only 
taxon in the genus. Carlson & Bryan (1959: 55) reported seed production when trees were 
I S to 20 years old, with only a small percemage being fertile. They also noted naturally 
occurring seedlings in the Honaunau Forest on the island of Hawai ' i. Maui Pineapple Co. 
records (unpublished) show that this species was planted at Honolua Plantation on West 
Maui in various locations. D.T. Fleming planted it along the newly bui lt 1rail from 
Kaulalewclewe to Pu'u Kukui after its completion in March. 1928. Occasional seedlings 
have been observed in wet forests at elevations above 900 m; it also spreads slightly by 
layeri ng, and cul limbs will root if left on wet ground. 

Material exa111i11ed. MAUI: West Maui. Lahaina Distr .. Pu'u Kukui Trail, 945 rn. occasional 
seedlings from planted tree. 2 Oct 1999, Oppe11heimer H/09901; Pu'u Kukui. fruiting branch from 
planted tree and occasional seedling. 1764 m. 16 Feb 2000. Oppenheimer H20005. Earliest Hawaiian 
collection seen: Lana·i , Wai'opa, 6 Mar 1916, G.C. Munro 518, 519; earliest Maui collection seen: 
Kaupo Gap. Haleakala National Park. 6500 ft, 12 Dec 1936. G.E. Olso11 JO. 
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This paper prcsems results of a recent (1997-1999) surve) of 1errestnal arthropods of 

Midway Atoll and lists 546 species identified from 1891 to 1999. The last published com

pilation (Suehiro, 1960) listed 221 species, and the first complete listing from the 1923 

Tanager Expedition publtshed 38 ~pecies (Bryan et al .. 1926). The increasing number of 

arthropod ~pecies reflected in the~c surveys is hl..ely related to the increase in plant specie\ 

prcsem, increased contact between Midway and the outside world by means of surface 

and air ves~els. and increased effort on the part of the U. S. Fish & Wildlife Service to 

inventory the arthropod fauna. The percentage of the fauna composed of na1ivc species 

( 17%) is small and some of these species were not recollected during the present survey. 

Also, a large number (33%) of historically recorded alien species were not recollected. 

More recemly introduced immigrant~ may have displaced some of them. The present list 

includes 205 new island records from Midway including 29 new records for the I lawaiian 

archipelago. Continued imroduction~ resulting from frequent visits to Midway by unin

~pected air and surface vessels will resul t in ~erious pest problems there. Some observa-

1ions are included on insects now present on Midway that may become serious pests if 

introduced to the main Hawaiian islands. Two specie~ in particular. Protaetw pryeri 

(Janson) and Scudderia paronae Griffini should be monitored. Other concerns that should 

be addressed include ants, vcspid wasps, and soil arthropods. A full bibliography of 

Midway terrestrial arthropod references is also included. 

Midway is located approximately 1200 miles northwest of Honolulu and i\ the sec

ond oldest (28.7 ma) emergent aioll in the 1:-lawaiian Archipelago. 

In 1997, administration of Midway Atoll was transferred from the U.S. Navy to the 

U.S. Fish & Wildlife Service (USFWS). The USFWS, as part of an initial biological 

assessment of the atoll. and the Hawaii Biological Survey (HBS) at Bishop Museum sup

ported 6 field trips to Midway to i.urvey the terrestrial arthropod fauna. The trips were 

made on the following dates: 12-19 February 1997, 11-18 May 1997, 27 August-2 

September 1997, 14-21 December 1997, 29 April~ May 1998, and 20-23 October 1999. 

Additional material was collected with the assistance of USFWS personnel on Midway, 

who periodically serviced a Malaise trap in operation for an entire year. Specimens accu

mulated during this survey were returned to Bishop Museum in I lonolulu for curatorial 

services and identification. 

Historical Background 

Relatively few entomologistS have ever visited Midway and collections from that atoll are 

uncommon. The survey reported here has amassed the largest amount of Midway arthro

pod material ever accumulated. The earliest documented record of insect collecting on 

Midway is that of Henry Pal mer in 1890. where insects were collected incidental to a bird 
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survey. Several specimens from that collection were reported by Rothschild ( 1894). The 
first comprehensive i;urvey for Midway arthropods was conducted in 1923 by the Tanager 
Expedi11on (Bryan er al .. 1926). The results of that survey listed 38 species of insects in 
12 orders. Suchiro ( 1960) published a list of 22 I species or arthropods in 20 orders based 
mainly on collections made by C.F. Clagg, E.J. Ford. Jr., and Y. Oshiro during the 1950s, 
but also including earlier records from the atoll. J.C. Downey et al., the Pacific Biological 
Survey, and the Smithsonian Institution engaged in exhaustive surveys of seabird para
sites from 1959 to I 969. Those surveys resulted in an updated list of Pthiraprera (l ice), 
increasing the number of Midway species from 4 (Suehiro, 1960) to 42 (Kcler, 1958; 
Ward & Downey. 1973). We here report 546 ~pecies in 25 orders, a 147% increase in 
species representation as compared to the Suehiro list. 

From 1936-1942, F.C. Hadden was stationed at Midway as a plant quarantine 
inspector for aircraft nights that used Midway as a refueling station (Hadden, 1941). 
Hadden concencrated on species intercepted on aircraft. For the most part, the species 
intercepted by Hadden did not become established on Midway. and they are not included 
here. Madden's Midway quarantine colleCLion is maintained at the Bishop \11useum. 

A list of the known collectors of insects and related arthropods on Midway and the 
dates of their collections is given in Table I . An annotated chronology of documented 
insect collecting is found in Appendix 3. Additional specimens may reside elsewhere, as 
some unidentified U.S. avy personnel may have also collected on Midway. 

Table 1. Documented (nnd Probable) lnscc1 Collect0rs on Midway ( 1890-1999). 
(BPBM = Oishop Museum: HSPA =Hawaiian Sugar Plamers' Association: UH = Universi1y of Hnwnii: USDA= 
U.S. Dep:mmem of Agriculture: USFWS = U.S. Fish & Wildlife Service: USN = U.S. Navy) 

Year 

1890 
1902 
1905 
1923 
1936-1942 
1938- 1940 
195 1 
1956-1959 
1959-1961 
1960 
1960 
1960- 1962 
1963-1969 

1964 
1964?-1966 
1970 
1973 
1978 
1983 
1997-1998 

1999 

Oates 

July 13-1 7 
August 21 
? 
? 

(3 short visits) 
March 21-27 
(several visits) 

June 
November 

Sep1ember 29-30 

December 13-17 
March 
April 17- 18 
July 16-19 
See text 

October 20-23 

Collector(s) 
- ---

Henry C. Palmer and George C. Munro 
W.A. Bryan 
G.P. Wilder 
D.T. Fullaway (Tanager Expedition). 
F.C. Hadden (HSPA) 
F.A. Bianchi (HSPA) 
C.B. Keck (USN) 
C.F. Clagg & Y. Oshiro (USN) 
J.C. Downey 
J.R. Einmo (USDA) 
E.J. Ford, Jr. (USDA) 
H.J. Fisher & E.D. Klims1ra 
Pacific Ocean Biological Survey & Smithsonian 

Institution 
J.W. Beardsley (UH) 
C.F. Clagg (USN) 
J.L. Grcssill (BPBM) 
M.L. Goff & M.L. Cunningham (BPBM) 
L. Pinter (USN) 
w.c. Gagne (BPBM) 
G.M. Nishida (BPBM), A. Asquith (USFWS). G.A. 

Samuelson (BPBM), er al. 
J.W. Beardsley (BPBM) 
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Field M ethods a nd Equipment 

Anhropods were collected on :'v1idway using the following methods and equipment: 

Hand collecting. Plant foliage was scanned for both mobile and sessile specimens: loose 

bark, decomposing wood and leaf litter were searched; stones and debris of various sorts 

were moved for examination of the substrate beneath. This method was also employed at 

night assisted hy a headlamp. 

Aerial 11e11i11g. Flying individuals were nencd in the air with a line mesh insect net. or by 

sweeping with the net over plants or substrate. or by stalking mdn iduals resting on perch

es. Disturbed individuals that fell or were knocked to the ground were picked up manual

ly. 

Plant beating. Stout canva~ heating net or a canvas collecting sheet and beating ~tick were 

used to strike plant foliage to dislodge anhropod specimens. These were then a~piratcd 

with a hand-held aspirator. or hand picked. and placed in collecting vials. Tub method 

was also employed at night. 

Malaise 1rapping. A Malaise trap, a fine mesh trap designed to intercept nying insects and 

cause them to crawl upward on the trap surface into collecting chambers. was set up al 

favorable locations where it was serviced periodically to remove accumulated specimens 

and refresh the killing agent. The trap wa' operated at several localities on .Midway over 

a one-year period. Excellent collections were obtained by this method: ~cvcrat species 

taken in the Malaise trap were not taken by any other method. 

Trapping with attractive vellow s11rfaces. Yellow pan trapping was attempted. These traps 

are yellow-colored containers partly filled with water plus a surfactant. which ~erves to 

drown Oying insects that are attracted to and attempt to land on the yellow ~urface. These 

traps were not effective on Midway when albatrosses were prc5enl. Virtually all the traps 

were overturned or filled with debris by the bird's activities; the technique subsequently 
was abandoned. The use of yellow sticky traps also was attempted. These traps arc yellow 

cards covered with an adhesive substance and employ the same anractive principal as the 

pan traps. Because of concern that small birds might become stuck to these card~. this 

method also was abandoned. Eventually, a modified yellow window trap (a yellow cloth 

saturated v. ith a pyrethro1d in~ecticide in a partly closed container. with a collec11ng con
tainer beneath the cloth) was developed and proved serviceable. 

Pitfall trapping. Pitfall traps consist of a baited container placed in a hole in the ground 

with the mouth of the container at ground level to collect crawling species. A doLen traps 

were set out on Midway but did not prove to be very effec11ve. Their effectiveness was 

likely affected by the presence of high numbers of ants. 

Tullgren funnel e.xtrac1io11. This device uses heat (usually provided by an incandescent 

light bulb) to extract small arthropods from soil, leaf-liuer or similar material. As the sub

strate sample slowly dries downward from the top near the heat source, arthropods 

migrate downward into a collecting device at the bottom of the funnel. On Midway. 

Tullgren extractions from litter and soil yielded numerous mites. Collembola. and the like. 

UV light collecting. Many nocturnally active arthropods arc attracted lo ultraviolet light. 
At suitable times, a white sheet was set up as a renector and a landing site, and a portable 

UV tamp was used to anract insects, which were then hand picked from the sheet. 
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Laboratory Procedures 
Specimens collec1ed on Midway were taken 10 Bishop Museum in I lonolulu where select
ed samples were sorted and labeled for dispersal lO both intramural and ex1ramural spe
cialists. Some material was pin or point mounted. labeled. and prc~oned prior to disper
sal, other material was dispersed in fl uid (u~uall y 70% elhyl alcohol). Identified speci
mens returned by specialists were g iven an identifying number and the data were added 
lO a computcri1cd database of Hawaiian terres1rial arthropod species maintained by !he 
Museum. Unprocessed residues from che Malaise 1rap collections are maintained in fluid 
for long-term storage and future study. The voucher specimens for all species foted in the 
current survey and the unprocessed re mainder arc deposi ted with the Hawaii Biological 
Su rvey at Bishop Museum . 

Resu lts a nd Discussion 
/\ full list of species identified from Midway. from 1891 to the present, is given tn 
Appendix I. The list, arranged alphabetically by order, family. and scientific name, pro
vides common names if these are available. indicates the residency status. and furn ishes 
information regardi ng yea r o f" collection. Following this arc f"our columns that give the 
collec1ion status of che species. 

Tables 2 and 3 sumrnarii:e the infonnation detailed in Appendix I. according to insect 
order, or. for other arthropods. a larger group (e.g.: acari or mite~). Table 2 shows that 
about 7.5% of the fau na (41 species) arc endemic. Several of these. known only from 
Midway and that have not been seen for decades. may be extinct (e.g.: Agroris fasciata 
(Rothschild)). Only 9% (50 species, mostly migratory bird parasites) arc ind igenous. 

Although 30 species are listed in Appendix I as having been purposely introduced 
into the Hawaiian Archipelago. there are no published records of purposeful introductions 
m10 Midway for biolog1cal control of pests. or otherwise. These species are listed in the 
appendix as "p/adv", although some of them may have been broughl purposely to Midway 
by e ntomologii>ts or 01hers wi thout the introduction being recorded in the e nto mological 
literature. In 1ota l, 455 species (83%) of the Midway ar1 hropod fauna are considered to be 
adventive (accidentally introduced during hi~loric: ti mes). This large proportion or alien 
species is not unexpected. as Midway has long been a cemer of human activity. including 
frequent visits by both surface vessels and aircraft. during its 142 years of recorded his
tory. Human activity at Midway is summarized in Appendix 2. 

Table 3 summarizes all known records o f terrestrial arthropods reported from 
Midway. The first column is the total number of species reported for that particular group. 
The total includes literature and specimen records. The second column liscs the number of 
species within the group c-01lcctcd during this survey. The third column lists the number 
or new island records for the group. Likewise. the fourth column lists the number of new 
stale (or archipelago) records. The fi fth column is the number of species listed previous
ly that were recollected on this project. The sixth column lists those on the li teratu re list 
that were not recollected during the course of this project. The seventh column indicates 
numbers of ~pecies that have ye1 to be verified as 10 presence or absence or those that were 
not sought for this project. F or example. species parasitic on vertebrates. the lice and some 
of the parasitic mites, were not collected becau e earlier works including Keler ( 1958), 
Ward & Downey (1973), and others were considered quite thorough. Still requi ring veri
fication arc the springtai ls (Collc mbola), some of 1he flies (Diptc ra). some moths (Lepid
optera) . the barkl iee (Psocoptera). and the thrips (T hysanoptera); their listed numbers are 
asterisked. 
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Table 2. Arthropod groups listed by their residency status 

Purpose I) 
Tomi Endemic Indigenous Introduced Advenuve 

Blauan;i <Cockroochcs) 8 0 0 0 8 
Colt'op1era (Beetle,) 78 -I 3 13 57 

Collcmbola (Spnn~tn1Js) • 19• s• o• o· 11 • 

Dcrmnptera (Earwigs) 3 I 1 0 2 

D1p1ern (Flies)* 62 7• 4' ,. 49• 

Embmhna (Websprnncrs) 0 0 0 I 

Hctcroptera (True Bugs) 15 -I 0 0 II 

Homoptcra (Scale' ct al ) -13 0 0 -12 

H> mcnopcera (Bees & Wasps) 112 2 0 13 9-1 

lsoptera (Tcrm11es) 3 0 0 0 

Lep1doptcra (Bu11ern1cs & Moths)' 36 4• o• I* 29• 

Mantt~ea (Mantid•l l 0 0 0 I 

Neuroptera (Lace"ings etc. l 2 0 0 I I 

Odonata <Dragonnics) I 0 I 0 0 

Orthoptera <Gra~~horpers etc > 9 0 0 0 9 

Ph1h1rap1era (Lice) 42 0 38 0 -I 

Psocop1era (Booklice. Barklicel I 0 0 0 I 

fhy.anoptera Cfhn1") 6 0 0 0 6 

Th)'anura !Silverfoh) I 0 0 0 

Arancae <Spiders) 26 0 0 2-1 

Ac:m CM11es) 63 7 3 0 53 

Clulopoda (Ccn1ipedcs) 3 I 0 0 2 

Pscudoscorpionidn (Pscudoscorp1ons) l 0 0 0 l 

Scorpionida <Scorpions) l 0 0 0 I 

lsoroda (P11Jbul!s. Sowbul!s) 9 0 0 0 9 

Torn ls: 5-16 41 so 30 -125 

The total number of species known from Midway (546) includes both historical 

records and those obtained from the 1997-1999 survey. The number of these species now 

actually present probably is considerably les~ than 546. The number of species obtained 

from all llteracure sources prior 10 the initiation of the present survey was 332. Of those. 

only 121 have so far been identified from the 1997-1999 material. and 72 of the species 

definitely were not recollected. 
The number of species so far identified from the 1997-1999 survey 1~ 331. Another 

88 species recorded from Midway are member~ of ectoparasitic groups considered to be 

well documented in relatively recent publications and were 1101 sought in the present sur

vey. The sum of these 2 figures (419) gives an approxima1ion of the number of identified 

species presently established on the atoll. Of che 331 species from the 1997-1999 survey 

so far identified, 176 (53%) are new i~land records for Midway. and 29 (9%) are new state 

records based on this projcc1, a total of 62% of the known established species. Sixty-two 

percent is a remarkably high number of new records, and is probably a result of a rela

tively high rate of arthropod immigration to Midway in combination with a relatively 

incomplete knowledge of the fauna. 
The data of Appendix I show that the Midway fauna does not reflect normal repre

sentation of major arthropod groups found in continental assemblages. Many insect order~ 

arc not represcmcd on Midway. particularly those associated with fresh water habilt\IS. 

The Hymenoptera. especially the parasitoid groups. are more strongly represented than 
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Table 3. Summary of species included in Appendix I 

Total No. No New No New No No. No. 
Species Collec1ed Island S131C Spe.:ies Noi 01hers Group Reponcd 1997-99 Records Records Rccollec1ed Rccollec1ed 

Blanaria 8 6 0 4 2 
Coleop1era 78 57 29 5 23 21 
Collembola 19 ·? 19 Oerrnap1era 0 0 j 0 
Diptern 62 2ctt 9 1-1 ? 36 Emb1id1na I I 0 0 I 0 He1erop1crn 15 9 j 0 6 6 l!omop1cra -13 38 28 0 10 5 
Hymcnl>p1era [ 12 99 61 13 25 13 lsoptera 3 3 I 0 2 0 Lepidop1cra 36 22+ 8 0 13 2 12 Mantodea [ 0 0 0 0 I 
Neurop1era 2 I 0 0 I 
Odonal a I I 0 0 0 Or1hop1era 9 s 2 0 4 
Ph1hir~p1era 42 ? ') 42 Psocop1era I '! ? ? TI1ysanop1cra 6 6 Thysanura 0 0 0 0 I 
Araneae 26 18 II 2 5 8 
Acari 63 29+ 1-1 6 7 34 Chi lopocla j 3 2 0 I 0 Pseudoscorpionida I I 0 0 0 0 Scorp1omda I 0 0 0 0 I lsopo<ln 9 9 6 I 2 0 

Totals: 546 331 176 29 121 72 89 

expected. although this may represent more efficient collecting of these minute arthropods 
on Midway than is normally achieved in continen1al survey collec1ions. 

The identification of the collections made during the 1997-99 Midway survey is not 
complc1e, and perhaps a more accurate assessmenl of the faunal composition than one 
based simply on available iden1il1cations would be one based on those groups that are 
presently 1he most completely identified: the Coleoptera (beetles). the Homoptera (aphids, 
~cales and relatives}, the Hymcnoptera (bees and wasps), and the Araneae (spiders). Of 
the 57 species of beetles collec1ed in this survey. 34 (60%) are new lo Midway. Of the 18 
spiders collected during this survey. a remarkable 72% ( 13) are new island records. Of the 
38 species of scales and their relatives. 28 (74%) arc new island records. Of the 99 species 
of bees and wasps collected, 74 (75%) arc new island records. These figures confirm a 
very high rate of introduction and establishment of terrestrial arthropods on Midway. 

Forty-four of 1he 546 species listed from Midway do not occur in the main Hawaiian 
Islands. Five of the 44 are endemic and about 20 are indigenous species reported only 
from Midway, leaving about 19 nacive species not represented in those more southern 
islands. Add that to about 16 new archipelago records (29 are listed. but 13 of those also 
occur in the southern islands) and that totals about 35 species that potentially could be 
introduced into the southern part of the archipelago from Midway. 

The recollecuon rate of native species was disappointing. Of the 4 endemic beetles 
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listed. I is a new record and potenually endemic. 1he 01her 3. pre\'iOuSI) recorded. were 

no1 recollected. Though not completely studied. interim resuhs from 1he bugs and moths 

abo suggesl an impac1 on the na1ive fauna. Of 1he 4 previously lis1ed native seed bugs. 

only 2 were recollected. Of the 3 nat ive moths. only I has been identitied as recollected. 

T hese native species may st ill exist and their absence may be a result of exceptionally low 

population numbers or may just be a factor o f chance in collecting. l lowever, the consis

tency of non-collection among all groups suggests at the very least. the reduction of the 

presence of native species on Midway. 
A disproportionate number of general predators and parasitic wasps occur on a rela

tively meager host base. For example. 13 ladybird beetles (coccinellids). were collected 

on the atoll. all are purposely introduced to the southern islands. Seven of the 13 are new 

island records for Midway. The 1otal is 17% of the toial number of bee1les on Midway. 

and also 16% of all the coccinellids reported for all of Hawa1 ·1. Of 80 parasnic wasps. 11 

were purposely introduced to the southern islands, but perhap more significamly. 62 are 

new island records. This level of representat ion of predators and parasites was unexpect

ed and suggests that a program of introduction of species for biological control of pest 

species took place; however, the existence of such a program is no t documented. 
Ants are an unfortu na1e major. ubiquilous component of the Midway ecosystem. In 

some places, particularly Eastern Island, ants domina1e. They are undoubtedly a major 

disruptive force on what remains of the na1ive ecosystem 1here, and could become an 

impediment to the reestablishment of native plants. Ants have been observed lending 

aphids, scales, and other sap-feeding species on Midway. In so doing, they probably 

reduce the effectiveness of parasites and predators on rhese pests. allowing populations of 

the pests to increase significantly. Anis are sometimes so numerous on Midway that nest

ing birds may be covered with them, apparently causing aggravation, a situation we 

observed several times during 1his survey. The effect of ants on nesting birds has not been 

studied on Midway, but is believed to be significantly detrimental. 
Vespid wasps are another apparen1 problem on Midway. Many vespids are extreme

ly effi cient predators of cate rpillars. The moth fauna of Midway is not only represented 

by relatively few species. but also appeared 10 be at low population levels during this sur

vey. Night collecting using an ullraviolet light and a sheet was relatively unproductive 
compared to other localiLies in llawai 'i. Despite diligent altention to the sheet. a disap

pointing low number (21) of mo1h species were collec1ed on Midway and, except for a 

few very common alien forms, mo~l of the species were represented by only a few indi

viduals. Of 27 species listed prior to lhis survey, only 13 (48%) were recollected. Windy 

conditions may have limited nocturnal moth activity during periods when night survey 

collections were made. However, the very visible presence of hunting vespid wasps dur

ing the day suggests thal these exerted a significant amount of predation pressure on lar

val Lepidoptera on Midway. 
Of the Midway insect fauna presently known, two al ien species, Protaetia pryeri 

(Janson), and Scudderia paronae Griffi ni , potentially could cause problems if introduced 

into the larger southeastern Hawaiian Islands. Protaetia pryeri (the emerald beetle) is a 

large. brilliantly colored scarab that was described from the Ryukyu Islands (Janson, 

1888). Its habits the re are unknown. On Midway, adults of the emerald beetle emerge 

from the soil as early as late April and a few stragglers remain through December. Peak 

emergence is during the late spring and early summer. The grubs live m the soil. where 

they feed on organic debris and possibly roots. The adults have been reported to feed on 
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plant foliage, fruits, and fl owers in Midway gardens. Concentration of grubs seemed 
highest in areas of ironwood (Casuarina) although they were also collected under naupa
ka (Scaevola) and other plants. Ruddy lumstones (Arenaria imerpres), bristle-thighed 
curlews (Numenius tahitiensis), and kolea or Pacific golden-plovers (Pluvialisjulva) were 
observed feed ing on the grubs. 

T he katydid. Scudderia paronae, was observed feeding heavily on the growing tips 
of naupaka (Scaevola), especially on Eastern Island, creating distorted leaves and proba
bly stunting growth of the plants. Naupaka may be an alternate host for this insect as it 
was most often seen in association with Verbesina. When the observation of naupaka 
feedi ng was made, Verbesina had mostly died back on Eastern Island and new growth had 
not yet appeared. S. paronae was first reported in the Hawaiian Islands from Kure Atoll 
in 1982 on Eragrostis (Conant 1985), suggesting that the species may be a generalized 
herbivore. Midway is a new island record for this species, although it might have estab
lished itself on Midway first and been overlooked before it migrated to Kure. In any case. 
it appears the species can disperse readily, and potentially could move to the other islands 
of Hawai'i. 

Twenty of the 63 mite species identified to date are new island records; 7 of these are 
new state records. Most of the miles were found associated with soil. Hadden (1941) esti
mate-cl that 9,000 tons of soil were brought to Midway from Honolulu during the time he 
resided on the atoll. Though the exact origin of the soil is unknown, a significant portion 
of the resident mites probably were transported to Midway by this means. However, 
results of this survey indicate that about l/3 of the species reported from Midway do not 
occur in the southern Hawaiian archipelago and could be accidentally transported there. 

Numbers of Arthropod Species Relative to the Number of Plant Species 
An acoll such as Midway would ordinarily have a paucity of available niches. This is 
reflected in the Tanager Expedition collections from 1921. which collected only 38 
species of arthropods. The number of species expanded to 221 by 1960. The number of 
niches available was art ificially expanded by the purposeful introduction of plants for 
windbreaks, food, and aesthetic purposes. Other plants were accidentally introduced and 
became established. Availability of diverse plant species, combined with ease of migra
tion, permitted the establishment of herbivores and their associated predators and para
sites and probably fostered the presence of detritivores. The number of arthropod species 
parallels the increase in plant species (see Figure I). For example, W.A. Bryan reported 
11 species of plants in 1902. The Tanager Expedition in 1923 reported 23 species of plants 
and 38 species of arthropods. Prior to 1923, the cable station already had been introduc
ing plants to Midway. Hadden listed 54 cultivated plants in 1941, bringing the plant total 
to 77 species. In 1960, Suehiro reported 221 arthropod species. In 1998, Bruegmann list
ed 265 species of plants of which 35 were not recollected, a total of 230 resident plants. 
This survey reports 546 species of arthropods, of which 72 were definitely not recollect
ed, a total of 474 species. Some of the uncollected arthropods may have been associated 
with the non-recollected plants. As many of the alien plant species are likely relatively 
recently introduced, they provide new opportunities for colonization. Howarth ( 1985) first 
described this phenomenon and used examples from the main Hawaiian Islands. Thus the 
number of potential new species of arth ropods eventually becoming established on 
Midway is quite high. 
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Figure 1. Relative numbers of plants and arthropods reported from Midway. Sources: 1902 = W.A. 

Bryan: 1923 = Truiager Expedi1ion (E.H. Bryan e1 al.): 1941 = F.C. Hadden: 1960 =A. Suehiro; 1998 

= M. Brucgmann, 1997-1999 Midway Survey. 
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Appendix 1. Current list of anhropod species from Midway. 
(l\bl>rev1a11ons origin. adv = adveno•-e. end= c11Jcm1c. rnd = 1nd1genous.pur =purposely mmxluced, pladv = purpo5el) imrodu=l ro m:u. Ha1'iuaan islands. bu1 ad\enti'e lo Midway) 

(s1:11us; NIR =new island record. NSR = new ardupelago or Slate record pir =new isl.ind record for project. psr = oe" slate record for rrOJ<.'<11 (chcckhSls: 23 =Tanager E<p<.-d111on 

60 = Suduro list, 98 = prcsem projec1. ·>= not sough! or siudy not comp1<1cd. X = J\Ot rccl)llcc1cdl (de1em11ners· DJS= D.J. B1dcl, DJP = 0 J Pr~lon. f'GH = FG. Ho\\attll. GAS= 

G .A Samuelson. GMN = G.M. Nish1d.1. JO = J. Oc,111y. JWB = J.W. Be<irdsley, KA= K Amklt~1. KS= K Sauler. MA= M Asche, NJR =N J Rcirnet". NLE=N.L Evenhuis, RJW; 

R.J Woodrow, RRS =R R. Snelling, RS: Rl)wlaml Shelley. SFS =SF Sw1f1. S&N =SF Swi ft & R.A Nonon. ST= S T:u1i. WJK = \II J K111gh1. WM=\Villiarn Muchnl(lrc) 

Tax on common name origin status chccklisl,;; determiners 

23 60 98 

INSECTA 
O rder OL.AlTODEA ROACHF.S 

Fama I y 8 laberidae 
1)1plop1era punetata (Eschschohz, 1822) Pacific b<.-c1le cockroach adv NIR 98 GMN 
Pycnoscelus iodicus (Fabncms, 17751 Bu"owing cockroach adv 60 98 GMN 

Family Blauellidae 
Blauclla germaoica (Linnaeus. 1767) Gcnnan cockroach adv 60 x 
Blauella li1uricollis (Walker, 1868) False German cock.ro:1ch adv 60 98 GMN 
Supclla longipalpa (Fabricius. 1798) Brownbandcd cock.roach adv 60 x 
Symploce pallens (S1ephens, 1835) adv NIR 98 GMN 
Family Blallidae 
Periplaneta americ.~na (Linnaeus, 1758) American cockroach adv 23 60 98 GMN 
Pcriplaneta ausiralasiae (Fabricius, 1775) Aus1raliai1 cockroach adv 60 98 GMN 

Order COLEOPTERA BEl:rrLES 
Farmly Allcculidae Comb-clawed bee1lcs 

?L.obopoda sp. adv' psr 98 GAS 
Family /\nobndae /\nob1id beetles 

Las1oderma serricome (Fabric1us. 1792> C1gare11e beetle adv NIR 911 GAS 
Fam1 ly Anllncidae A nth kc Oo\\er bccllts 

Antlucus tobias Marseul. 1879 adv NIR 98 GAS 
Farru ly An1hribidae Fungus weevils 

Arat.'rerus fasciculatus (DeGeer, 1775) Coff<.'C bean weevil adv pir 98 GAS 
Araecerus levipennis Jordan, 1924 Koa haole seed weevil adv 60 x 
Exillus lepidus Jordan. 1922 adv 60 98 GAS 
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Appendix 1. Current list of arthropod species from Midway (continued) ~ 
I'..) 

Tax on common name origin s tatus checklists determiners 
23 60 98 

Order Coleoptera (continued) 
Family Elostrichidac Branch and twig borers 

Heteroboscrychus aequalis (Waterhouse. 1884) adv 60 x 
Family Elruchidae Seed beetles 

Acanthoscelides macrophthalmus adv pir 98 GAS 
( Schaeffer, 1907) to 

Mimosestes nubigens (Motschulsky, 1874) adv 60 x ....... 
(/) 

Stator pruininus (Horn, 1873) Pruinosc bean weevil adv 60 x ::r: 
Family Cerambycidae Longhorned beetles 0 

Ceres ium unicolor (Fabricius. 1787) adv 60 98 GAS 
>tj 

Sybra altem:ms (Wiedemann, 1825) adv 60 98 GAS ~ 
Family Cerylonidae Cerylonid beetles c 

(/) 
£ uxestus e.ri thacus (Chcvrolat, 1864) adv 60 x tT1 
Mum lidius sp. adv' psr 98 GAS c 

Family C hrysomelidae Leaf beetles ~ 
Diachus auratus (Fabricius. 1801) Bronze leaf beetle adv 60 x 0 

Family Ciidae t,!inute tree-fungus beetles (') 
Cis sp. end? NIR 98 GAS (') 

Family Cleridae Checkered beetles :i> 
en 

Nccr<>bia rufipes (DeGeer, 1775) Redlegged ham beetle adv 60 98 GAS ....... 
Family Coccinellidae Ladybird beetles 0 z Coelo phora inaequalis (Fabricius, 1775) Common Australian lady beetle p/adv 60 98 GAS :i> 

Cryptolaemus montrouzieri Mulsant. 1853 Mealybug destroyer p/adv pir 98 GAS l' 
Curi nus coeruleus (Mulsant. 1850) Dark blue lady beet le p/adv pir 98 GAS ;g 
Diomu s debilis (LeContc. 1852) p/adv pir 98 GAS 

'"O Diomu s notescens (Blackburn. 1889) p/adv 60 98 GAS tT1 
Nephus biluccmarius (Mulsant, 1850) p/adv pir 98 GAS to 
Nephus ?bipu nctatus Kugelann p/adv pir 98 GAS en 
Olla v-nigru m (Mulsanr, 1866) p/adv 60 98 GAS z 
Rhyzobius forestieri (Mulsant. 1853) p/adv 60 98 GAS ? 
Rhyzobius lophanthac (Blaisdell. 1892) p/adv NIR 98 GAS °' Rodol ia cardinalis (Mulsant, 1850) Vedalia p/aclv 60 98 GAS po 
Scym n odes lividigaster (Mu lsant, 1853) Yellowshouldered lady b<.-etle p/adv 60 98 GAS N 

0 
Telsi m ia nitida Chapin. 1926 p/adv NlR 98 GAS 0 

I'..) 



A ppendix 1. Current list of arthropod species from Midway (continued) :;o 
(") 
r. 

Taxon common name origin stattL~ checklis~ determiners 0 .., 
23 (IQ 98 0. 

V> 
Order Coleoprera (continued) 0 

Family Corylophidae Minute fungus beetles ...... 
s-Scricoderus sp. adv'> NIR 98 GAS (") 

Family Curculionidae Weevils :r: Asynonychus godmani Crotch, 1867 l'u lier rose beet le adv 60 98 GAS I» 
Dryophthorus disringuendus Perkins. 1900 cntl 60 x < 

I» Dryophthorus squalidus Sharp. 1878 end 1958 x - · 
Dryotribus mimeticus Horn. 1873 adv 1906 x o::I 
Dryotri bus wi lderi Perkins. 1916 md 23 60 98 GAS Q. 
Oodemas laysanensis Fullaway. 1914 Laysan oodemas weevil end 23 60 x 0 
10rchidoph1 lus ?nor aterrima (Waterhouse) adv1 NIR 98 GAS 

(JQ 

r;· 
Oxydema fusifonne Wollaston. 1873 adv 60 98 GAS ~ 
Oxydema longulum (Boheman. 1859) adv 60 x C/l 
Pcnt:mhrum halodorum Perkins. 1926 adv 23 60 x c: .., 
Pcnrnnhrum obscurum Sharp. 1878 Obscure penrarthrum wccvo I adv? 1906 x < 

(") Sphcnophorus venatus vestirus '< 
Chinenden, 1904 Hunting billbug adv NIR 98 GAS O' Family Dcmiestidac Ocrmesud or skin beetles .., 

Auagenus fasciatus (Thunberg, 1795) Wardrobe beetle adv 60 x IV 

8 Dcnncsres ater DeGeer. 1774 Olack larder beetle ind? 23 60 98 GAS 0 Dcrmcsres macularus DeGcco·, 1774 Hide becile ind 60 98 GAS 
Trogodcnna anthrenoides (Sharp. 1902) adv 60 x 

Fam ii y Elateridae Click beet les 
?Card1ophorus sp. adv? psr 98 GAS 
Conoderus ampticollis (Gyllenhal. 1817) Gu If wirewom1 adv pir 9!! GAS 
Conodcrus e~sul (Sharp. 1877) adv 23 60 98 GAS 
Conoderus pallipes (Eschscboh2. 1830) adv 60 98 GAS 
Prodrasrerius collaris (Candeze. 1859) adv NIR 98 GAS 

Family Hisreridae H1ster beetles 
Sapnnus lugens Erichson, 1834 adv 60 98 GAS 

Fami ly Lycridae Powderpost beetles 
Lyc111s brunneus (Stephens. 1830) Powderpost beetle adv 60 x 

l'nnu ly Mycctophagidae liairy fungus beciles 
Typhaca srercorca (Linnaeus. 1758) Hairy fungus bce1le adv 60 x .+:> 

\;.) 



Appendix 1. Current list of arthropod species from Midway (continued) """ _,,. 

Tax on common name origin s tatus checklists determ iners 
23 60 98 

Order Coleop1cra (continued) 
Family Nitidulidae Sap bee1lcs 

Carpophilus dimidiatus (Fabricius. 1792) Com sap bcclle adv 60 x 
Carpophilus maculatus Murray. 1864 adv NIR 98 GAS 
Con<>1elus mexicanus Murray. 1864 adv por 98 GAS 

Family Oedemeridae False bl1s1cr beetles to 
Ananca bi color (Fairmairc, I 8-t9) adv 60 x u; 

Family Ptiliidae Feather-winged Beetles ::c 
Genus? species? adv? NIR 98 GAS 0 

Family Scarabacidae Scarab bcc1 les "O 

Adorcrus sinicus Bunneis1er 1855 Chinese rose bee Ile adv 60 x ~ 
Anomala sulcalula Burmeis1er. 1&44 adv 60 98 GAS c 
Pleurophorus parvulus (Chevrola1. 1864) adv 98 GAS 

(./') 
p1r tr! 

Prometia fu~a (Herbst 1790) M 311go nowcr bee1le adv pir 98 GAS ~ Protaetia pryeri (Janson, 1888) Emerald bcc1lc adv psr 98 GAS 
F:unily Scolytidae Dark bee1 les 0 

Hypothenemus sp. adv? NIR 98 GAS (') 

Xylcborus perforans (Wollast0n, 1857) adv NIR 98 GAS (') 

Fami ly Silvani dac Fla1 gmin hcellcs )> 
(./') 

Oryzaephilus surinamcnsis (Linnaeus, 1758) Sawtoothcd grain beer le adv NIR 98 GAS ...... 
Family Staphylinidae Rove bcc1lcs 0 

z 
Atheta coraria (Kraa1z. 1856) adv pir 98 GAS )> 
Carpclimus fulvipes (Erichson, 1840) 4ldV pir 98 OAS l' 
?Platys1e1hus sp. adv NIR 98 I.AS 

~ Scopaeus sp. ndv? psr 98 GAS 
Family Tenebrionidac l)arkling b<.--c1lcs 

"O 
tr1 

Alphi1obius diaperinus (Panzer. 1796) Lesser mealworm adv NJR 98 GAS ~ 

Alphitobius Jacvigatus (Fabricius, 1781) Black fungus beerlc adv 1958 98 GAS en 
Blnpsunus dilatarus LeConte, 1851 adv 60 98 GAS z 
Gonocephalum adpressi forme Kaszab, I 95 I adv 60 98 GAS S' 
Platyclema subfascia (Walker. I 858) adv 60 x 0\ 

Tribohum castaneum (Herbs1. 1797) Red flour l>ce1lc adv 60 98 GAS 00 

IV 

8 
IV 



Appendix 1. Current list of anhropod species from Midway (continued) ::0 
('O 
(") 

Tax on common name o r igin status checklists determiners 0 .., 
23 60 98 0. 

"' 0 

Order CoUembola Spnng1a1ls 
....., 
5-Family Entomobryidae ('O 

Emomobrya uoosuigata Stach 1930 ad" 1992 ·) 

::t 
Lepidocynus hakea Olris1iansen & Bellinger. I 992 end 1992 ' $>) 

Lepidocyrtus heterophthalmus Carpcn1er I 904 ad' 1992 -~ ~ 
Ill 

Lep1docynus hukuhi Christiansen & Bellinger I 99? end 1992 ! --
Lepidocyrtus immaculatus Folsom. 1932 end 1992 ·) to 
Lep1docynus kuakea Olrisnansen & Bel hnger. 1992 end 1992 ' 2.. 
Lepidocyrtus mele Christiansen & Bellinger, 1992 end 1992 ? 0 

Lepidocynus olena Oristiansen & Bellinger, 1992 end 1992 '! 
er.; 
;:;· 

Lepidocyrtus pallidus Reuler, 1890 ad' 1992 ? ~ 
Seira p1hulu Chris1iansen & Bellinger. 1992 end? 1992 ., 

(/) 

Seira terrestris (Folsom. 1932) adv 1992 ? c: .., 
Fami ly Hypogastruridae < 

(1) 

Brachystomella con1orta Denis 1931 ndv? 1992 ? '< 
Fami ly lsotornidae O' 

Cryptopygus 1hcnnophi lus (Axelson, 1902) adv 1992 ? .., 
Folsomides parvulus Stach I 922 adv 1992 ? IV 

Proisotoma cen1ralis Denis 1931 adv 1992 ? 8 
0 

Proisotoma nigromaculosa Folsom, 1932 adv 1992 
Family Onychiuridac 

Onycbiurus folsomi (Schaeffer, 1900) adv 1992 
Tullbergia yosiii (Rusek, 1967) adv 1992 

Family Smini-huridae 
Smin1hurides lolelua Christiansen & Bellinger, 1992 end 1992 ? 

Order Dcrmaptera Earwigs 
Family Carcioophoridae 

Anisolabis mruitima (Bonelli, 1832) rnd 60 98 FGH 
Euborellia annulipes (Lucas, 1847) Rmglciged earwig adv 23 60 98 GMN 

Family Labiduridae 
Lab1dura riparia (Pallas, 1773) Stnped earwig adv 60 9!1 GMN 

-"" 
Vl 



Appendix I. Current list of arthropod species from Midway (continued) .,,,. 
°' Tax on common name origin status checklists determiners 

23 60 ~ 

Order D1ptcra Flies (panly studied) 
Family Agromyz.idae Lcafminers 

Amauromyza maculosa (Malloch. 1913) lllotch leafminer :idv 60 98 KA 
Calycomyza humeral.is (Roser, 1840) Aster lcafrnincr adv 1980 98 KA 
Uriomyza sativae adv NIR 98 NLE to 
Melanagromyza splendida Frick. 1953 adv NJR 98 KA 

,...... 
(,/) 

Phytoliriomyza sp. adv 60 ? ::c 
Pseudonnpomyza spicata (Malloch. 1914) adv NIR 98 KA 0 

Family An1homyiidae Anlhomyiid flies 'ti 
l'uccllia boninensis Snyder. 1965 adv 1960 ? ~ 

Family Asieiidae As1ci1d Oics c: 
Loewimyia •bifurcala Sabrosky adv NSR? 98 KA 

(,/) 
(Tl 

Family Calliphoridae Blowflies 

~ 01rysomya megacephala (Fabncius. 179-1) Onental blow Oy adv 60 ? 
l.uci lia graphita Shannon 1926 end 23 60 ·) 

0 Luci lia scricata (Meigen, 1826) Greenbottle fly adv 60 ? () 
Rhinia apicalis (Wiedemann. 1830) adv 60 98 KA () 

f'ami ly Canacidae !leach flies ::s> 
en Canaccoides angulaius Wirth. 1969 adv 1969 '1 -Nocricanacc sp. '! 60 '? 0 z Family Cccidornyiidae Gall midges ::s> Giardomyia pallidirhorax Hardy 1960 end 60 ? l' 

Para I lclodiplosis birnacula1a Hardy 1960 end 60 ? 

~ .. ~1111ily Ceratopogonidae Biting midges 
Dasyhelea calvescens Madie. I 938 llld 60 ., "C 

[Tl 
l'amily Chironomidae Midges :;o 

Clunio hnomlis Stone & Winh. 19.17• end 98 NLE en 
Polypedilum nubiferum (Skuse. 1889) adv NIR 98 KA z 

Family Chloropidae Oiloropid Oocs ? 
Cadre ma pallida (Loew. 1865) adv n 60 98 KA °' Siphunculina striolata (Wiedemann. 18~0) adv 60 '! po 

IV 

8 
IV 

• Confiomcd island record; previously listed with question mark by Hardy (1960) 



Appendix 1. Current list of arthropod species from Midway (continued) :::0 
C'> 
0 Tax on common name origin status checklists determiners 0 

23 60 98 a 
V> 

0 
Order Diptcra (continued) Flies (part ly studied) ...., 

5-Fnmily Chyromyidae Chyromyid 01cs 
C'> Chiromy1a sp. adv? 60 ? ::c Family Culic1dae Mosquuoes $l.> 

Acdcs albop1ctus (Skuse. 1894) Asian tiger mosquuo adv 60 98 GMN :c 
$l.> Culex quinquefasciarus Say, 1823 Southern house mosquuo adv 60 98 GMN -· Fanuly Dolichopo<lidae Long-legged flies °' 01rysosoma globiferum (Wiedemann, 1830) adv 23 60 98 l)JB 0 

Chrysocus longipalpis Aldrich, 1896 adv? (>0 98 DJD 0 
Dactylomyia vockerothi (Dickel. 1998) adv psr 98 l)J ll (IQ 

()' Krnkmnuin micronesiann Bickel, 1994 ind? pir 98 DJD ~ Medetcm grisescens Meijere, 1916 end 60 98 DJB Cll Syniormon nexibile Becker, 1922 :id\ pir 98 DJB c:: .., 
Family Drosophi lidae Pomace Oics < 

C'> Orosoplula simulans Sturtevant 1919 ad' 60 ? '< 
Family Ephydridac Shore flies O' Clasiopella uncinata Hendel, 1914 adv 1952 ? .., 

Hecnmede granifera (Thomson, 1869) adv 60 ? N 
Placopsidella grandis (Cresson, 1925) adv 1980 ? § 
Scacclla sragnalis (Fallen. 1813) adv NIR 98 KA 

Family Fanniidae Faniid t1ies 
l'annia pusio (Wiedemann, 1830) Chicken dung fly adv 60 

Family Lauxaniidae Lauxaniid n1es 
Hornoncura unguicula1a (Kenesz. 1913) adv 60 98 KA 

Family M1bchiidae Milicbiid fbes 
Desmomecopa 1arsalis Loew 1865 adv 60 
Desmomecopa sp. adv 60 
Milichiella lacteipennis (Loew. 1865) adv 23 60 98 KA 

Family Muscidae Muscid flies 
Hydromca aenescens (Wiedemann, 1830) adv 60 
Hydro1:1ea chalcogaster (Wiedemann. 1824) adv 23 60 
Musca domes1ica Linnaeus 1758 House Oy adv 23 60 
Muscina levida (Harris. 1776) adv 60 1 ~ 

-..J 



Appendix l. Current list of arthropod species from Midway (continued) ""'" 00 

Tax on common name origin status ___ checklists de terminers 
23 60 98 

Order Dip1era (continued) Ries (panly studied) 

Family Psychodidac Sand Aics 
Psychoda williamsi Quale 1954 end 60 

Family Sarcophagidae Flesh Flies 
Goniophy10 bryani Lopes 1938 ind 60 ? °' Helicob ia morionella (Aldrich, 1930) adv 60 ? -V') 

Sarcophaga argyros1oma (Robinenu- adv 60 ? ::c: 
Desvoidy. 1830) 0 

Sarcophaga dux Thomson 1869 adv 60 ? " 
Fami ly Scinridae Oarkwingcd Fungus Gnats 3::: 

Bradysia molokaiensis (Grimshaw, 1901) end 23 60 ? c 
V') 

Bradysia 1ri1ici (Coquilleu, 1895) adv 60 ? ('Ii 

Family Sphaeroceridae Small Dung Flies ~ Coproica ferruginata (Stenhamm:ll'. 1855) adv 23 60 ? 

Coproica hmula (Roodani. 1880) adv 1967 ? 0 
Lepiocera fuscipennis (Haliday. 1833) adv 1969 ? () 

Thoracochaela brachys1oma adv 1969 ? () 

((S tenhammat, 1855) 
)> 
(I) 

Trachyopclla nuda Rohacek & Marshall 1986 adv 1969 ? ........ 

Fami ly Syrphidae R ower flies 
0 z 

Simosyrphus grandicomis (Macqu ilrt. 1842) adv 60 98 KA )> 

Family Tephrilidae Frui1 flies r 
Acinia p1cturata (Snow. 1894) pladv NIR 98 KA ~ 
Baccrocera dorsalis (Hendel. 1912) Oriental fruit fly adv 1981 ? 

" Dioxyna sororcula (Wiedemann. 1830) adv NIR 98 KA tn 
Family Tethinidae Teahinid flies ~ 

Oasyrhicnocssa insularis (A ldrich. 1931) ind? 60 98 KA C/) 

Te1hina variseia (Melander. 1951) adv 60 98 KA z 
!=' 

Order Embi1d1 na Webspinners °' 
Family OligC1Comidae 

po 

Oligo1oma saundersii (Westwood. 1837) Saunders embiid adv 60 98 GMN N 
0 
0 
N 



Appendix 1. Current list of arthropod species from Midway (continued) :;o 
0 
0 

Taxon common name origin sta tus checkli~L~ determiners 0 .., 
23 60 98 0. 

'J> 

Order He1ernp1era True bugs (panly s1ud1ed) 0 ..., 
Family An1hocondae Minv1e pira1e bugs 5-

Orius persequens (While, 1877) adv 23 60 98 GMN 0 

Family Cydnidae Negro bugs ::i:: 
~ Geotomus pygmaeus (Dallas. 1851) Oceanic burrower bug ndv 60 x ~ 

Rhytidoporus indematus Uhler, 1877 adv NIR 98 JWB e. 
Family Lygneidae Seed bugs 

°' Geocoris pallens Su\1. 1854 Western bigeyed bug adv NIR 98 DJP 
Q. Nysius fullawayi fullaway1 Usinger, 1~2 Fullaway's seed bug end 23 60 98 GMN 
0 Nysius l.inbergi Usinger 1959 end 60 x (JQ 

Nysius palor Ashlock 1963 end'> 60 98 JWB o· 
=> Nysius terrestris Usinger 19-12 end 60 x -

Farruly Nabidae Damsel bugs (/) 
c: 

Nabrs cnpsifonnis Gerow, 1837 Pale damsel bug adv 23 60 98 DJP .., 
< Famrly Penta10111idae Stink bugs 0 

'< Brochymena quadripustulata (Fabricius, 1775) Rough stink bug adv NIR 98 GMN 
O' Family Reduviidae Assassin bugs .., 

Emptcoris rubrornaculatus (Blackburn, 1889) Thread bug adv 60 98 DJP N 
Empicoris whi1ei (Blackburn. 1881) ndv 60 x 8 
Zclus renardii Kolenaii 1856 Leatllopper assassin bug adv 60 98 JWB 0 

Family Rhopalidae Scentless plant bugs 
Liorhyssus hyalinus (Fabricius. 1794) Hyaline grass bug adv 60 x 

Family lingidae Lace bugs 
Cory1hucha morrilli Osbom & Drake 1917 Morrill lacebug adv 1988 x 

Order Homop1cra Aphids, scales. and relatives 
Fanuly Aleyrodidae Whiteflies 

Trialeurodes vaporariorum (Westwood. 1856) Greenhouse whi1efly adv NlR 98 
Fanuly Aphididae Aphrds 

Aphis craccivora C.L. Koch 1854 Cowpea aphid adv 60 x 
Aphis gossypii Glover. 1877 Conon aphrd, melon aphid adv 60 98 JWB 
ltyperomy:ws lacrucae (Linnaeus. 1758) Sow 1his1le aphid adv NIR 98 JWB 
Hysteroneura se1ariae (Jhomas. 1878) Rus1y plum aphid adv NTR 98 JWB 
Lipaphis erysimi (Kallenbach, 1843) Turnip aphid adv NIR 98 JWB -"' 
Rhopalosiphum maidis (Fitch, 1855) Com leaf aphid adv NIR 98 JWB '° 
Schizaphis ro1undiven1ris (Signore!, 1860) adv NlR 98 JWB 



Appendix 1. Current list of arthropod species from Midway (continued) Vl 
0 

Tax on common name origin status checklists determiners 
23 60 98 

Order Homo p1era (continued) 
f"amily Cicadellidae Lea/hoppers 

Balclutha timberlakei (Osborn, 1935) end 60 x 
Deltocephalus sonorus Ball. 1900 adv NIR 98 WJK 
Empoasca solana DeLong, 1931 Sou1hern garden leafhopper adv NIR 98 WJK o; 

Fami ly Coccidae Soft Scales -Coccus viridis (Green, 1889) Green scale adv 60 98 JWB 
Cl) 

::i:: 
Kilifia acuminata (Signore!, 1873) Acuminate scale adv 60 x 0 
Parasaissetia nigra (Niemer, 1861) Nigra scale adv 60 98 JWB '"O 

Srusse11a miranda (Cockerell, 1899) Mexican black scale adv NIR 98 JWB 3:: 
Family Delphacidae Delphacid planthoppers c 

Opicoosiva paludum (Kirkaldy. 1910) adv 60 x en 
Toya dryopc (Kirkaldy, 1907) adv NIR 98 MA 

(T1 

Farrtily Diaspididae Armored scales ~ 
Aoniruella inomata McKenzie, 1938 lnoma1e scale adv NIR 98 J\VB 

Chrysomphalus aonidum (Linnaeus. 1758) Florida red scale adv 60 98 JWB 0 n 
0 1rysomphalus dictyospcrmi (Morgan. l 889) Dictyospermum scale adv NIR 98 JWB n 
Oavaspis hercule3Jl3 (Doane & Hadden, 1909) adv NIR 98 JWB )> 

Duplaspidiotus claviger (Cockerell, 190 I) adv NIR 98 JWB Cl) -Hemi berlesia lataniae (Signoret. 1869) La1anin scale adv NIR 98 JWB 0 
Lepidosaphes 11a1erochi1inosa Green. 1925 adv1 NIR 98 JWB z 
Lepidosaphes tokionis (Kuwana. 1902) Cro1on mussel scale adv NIR 98 JWB )> 

Odonaspis ruthae Kotinsky, 1915 Ru1h grass scale adv NIR 9R JWB r 
Pinnaspis s1rachani (Cooley. I 899) Hibiscus snow scale adv 60 98 JWB ~ 
Pscudaulncaspis cockerelli (Cooley, 1897) Cockerell scale adv NIR 98 JWB '"O 

Fam1 I y Enococcidae 
en 
;:ti 

Acanthococcus araucariae (Maskell. 1878) Araucaria mealybug adv NIR 98 JWB en 
Family A atidac Aa11d planthoppers z 

Mclonnenis basalis (Walker. 1851) WeSI Indian Oatid adv NIR 98 DJP ~ 
Farrtily Margarodidae Gian! coccids °' lcerya purchasi Maskell, 1878 Couony cushion scale adv 60 98 OJP .?O 
Family Membracidae ·rreehoppers N 

Spissisti lus fes1inus (Say, 1830) Tiueecomered alfalfa hopper Rd\• 60 98 JWB 8 
Vanduzeca segmentala (Fowler, 1895) Van Duzcc treehopper adv 60 98 GMN N 



Appendix 1. Current list of arthropod species from Midway (continued) i'::l 
(b 
(') 

Tax on common name origin status checkli!;ts determiners 0 ..., 
23 60 98 0. 

"' 
Order Homoptera (continued) 0 

....... 
Family Pscudococcidac Mealybugs s-

Antonina grami nis (Maskell , 1897) Rhode$grass mc;1lybug adv NIR 98 JWB (b 

Chori,,.ococcus ros1ellum (Lobdell, 1930) adv NIR 98 JWB ::r: 
!'> Dysmicoccus neobrevipes Beardsley, 1959 adv NIR 98 JWB ~ 

Ferrisia consobrina Williams & Watson. 1988 adv NIR 98 JWB =· Laminicoccus pandaJ1i (Cockerell , 1895) adv NIR 98 JWB to Palmiculror palmanom (Ehrhorn, 19 16) Palm mealybug adv 60 x 
0 Phenacoccus madeirensis Green 1923 Madeira mealybug adv 60 98 JWB 0 Phenacoccus soltmi Ferris, 1918 adv NIR 98 JWB OQ 

Planococcus citri (Risso, 18 13) Citrus mealybug adv 60 98 JWB (') 

family Psyllidae Jumping plamlice e:. 
Heteropsylla sp. adv NIR 98 GMN (/) 

c:: ..., 
< 

Order Hymenoptera Bees, wasps. ants (b 
'< Family Agaonidae Fig wasps 
O' Pleisto<lontes froggatti Mayr, 1906 p/adv NIR 98 JIVB ..., 

Family Anthophoridae Cuckoo bees, carpenter bees IV 
Cerntina arizonensis Cockerell. 1898 adv NIR 98 RRS 0 

0 
Xylocopa sonorina F. Smith . 1874 Sonoran carpenter bee adv 60 98 GMN 0 

Family Aphelioidae Aphelinids 
Aphytis sp., '!hispanicus Mercet adv psr 98 JWB 
Aspidiotiphagus lounsburyi (Berlese & Paoli. 1916) adv pir 98 JWB 
Azotus sp. adv pir 98 JWB 
Centrodora xiphidii (l'erkios, 1906) adv pir 98 JWB 
Coccophagus ceroplastae (Howard, 1895) adv pir 98 JWR 
Encarsi;o pcrgandiclla Howard. 1907 p/adv pir 98 JWB 
Encarsia sp. adv psr 98 JWB 
Eretmocerus sp. adv psr 98 JWB 

Family Bethylidae Bcthylids 
Epyris sp. adv'! 6() x 
Sicrola sp. adv? pi r 98 JWB 

Vi 



Appendix 1. Current list of arthropod species from Midway (continued) VI 
N 

Taxon common name origin status checklists determiners 

23 60 98 

Order Hymcnoptera (continued) Bees. wasps. ants 
Family Braconidae Braconids 

Apaateles carpatus (Say, 1836) adv 60 98 JWB 
Apanteles sp. adv pir 98 JWB 
Che lonus blackburni Cameron, 1887 adv 23 60 98 JWB 

to Cotesia plutellae (Kurdjumov, 1912) p/adv pir 98 JWB ...... 
Cotesia marginiventris (Cresson, 1865) pf adv 64 98 JWB (/) 

::r:: Lysiphlebus testaceipes (Cresson. I 880) p/adv 194 1 98 JWB 0 
Parallorh ogas paUidiceps (Perkins, 1910) adv pir 98 JWB '"O 
Phanerotoma hawaiicnsis Ashmead, I 90 I adv 60 98 JWB ~ 
Rhaconotus vagrans (Bridwell, 1920) adv pir 98 JWB c:: 
Urosigalphus bruchi Cra.wford 1907 p/adv 60 x (/) 

Family Ceraphronidae Ceraphronids tT1 c: 
Aphanogmus sp. adv NIR 98 JWB ~ 
Ceraphro n plebeius Pcrk.i ns, 1910 adv pir 98 JWB 
Ceraphron s p. adv psr 98 JWB 0 

n 
Fami ly Cha lcididac Chalcidids n 

Antrocephalus apicalis (Walker. 1874) adv pir 98 JWB )--
Antroccphalus penorvus (Girault, 1917) adv 60 98 JWB (/) ...... 
Proconura n.sp. adv psr 98 JWl3 0 

Fami ly Diapriidae Diapriids z 
Trichopria sp. adv psr 98 JWl3 ;i:. 

Fami ly Encyrtidae Encynids r' 

Adelcnc yrtus odona~pidis Fullaway, 1913 adv pir 98 JWB ~ 
Aepcencynus bruchi DeSantis, 1957 adv psr 98 JWl3 '"O 
Anagyru s swczcyi Timberlake, 19 19 adv 23 60 98 JWD tT1 

::0 
Blepyrus insularis (Cameron. 1886) adv pi r 98 JWB (/) 

Cheiloncurus sp. adv pir 98 JWD z 
Coccidoxenoides peregrina (limberl:lkc. 1919) Orie ma I mealybug r>ara~ire adv 23 60 98 JWB ;.:> 
Dicarnosis ripariensis Kerrich, 1978 adv psr 98 JWB 

°' Diversinervus elegans Silvestri 1914 :tdv 1977 98 JWB 00 

Ency11u s infelix (Ernblct on, I 902) adv pir 98 JWI3 tV 
Gyranu soidea phenacocci (Beardsley, 1970) adv pir 98 JWB 0 

0 
N 



Appendix 1. Current list of arthropod species from Midway (continued) :;o 
n 
<> 

Tax on common name or igin ~tatus chcckli~ts deter miner., c ..., 
23 60 98 0.. 

V> 

Order Hymcnop1era (con1inued) Bees, wasps. ants 
0 ....., 

Family EncyTlldae (continued) Cncynids :r 

Lep1omasudea abnomus <Girauh. 1915) p/adv pir 98 JWR n 

Melaphycus Oavus (Howard. 1881 J adv pir 98 JWl3 ::r: 
!» 

Neodusrnc1ia swgwani (Subba Rao. 1957) adv pir 98 JWB ~ 

Pl agiomerus sp adv pir 98 JWl3 e:. 
Fanu ly Euco1 hdae Eucoihd• t:o 

Grono1oma m1cromorpha (l'crktns. 1910) adv pir 98 JWl3 0 

Family Euloph1dae Eulophuls 0 
Apros1oce1us hagenowii (RalLeburg. 1852) adv pir 98 JWl3 0_3 _ 

Apros1oce1us sp. adv·• pir 98 JWB 0 
po 

Elachettus advena Timbcrlal.e. 1926 adv 23 60 98 JW B -
Hcrmpiarsenu> scm1albiclavus (G1rauh, 19 16) adv pir 98 JWB en 

c:: 
Ncochrysocharis formosa (Wes1wood, 1811) adv pit 98 JWB 

..., 
< 

Nco1richoporoidcs viridimaculara adv pir 98 JWB (!) 

'< 

(Fu Ila way, 1955) O' 
Tctrastichus bcardsleyi Fullaway, 1956 adv pir 98 JWB .., 

Pantily Eupelm1dae Eupelmid> 
N 

Anastatus kocbclci Ashmead. 1901 ndv? pir 98 JWB 0 
0 

Fami ly Euryromidae Seed chalc1ds 
0 

Te1ramesa sp adv pir 98 JWB 

Fantily Evamidae Ensign wasps 

F.vama appcnd1gas1er (Linnaeus. 1758) larger ensign wasp adv 60 98 JWB 

Fami ly Fonnicidae Anis 
CampooolUS variegatus (F. Smilh, 1858) Hawaiian c:irpen1er am adv 60 x 
Cardiocondyla emeryi Foret. 1881 adv NIR 98 RRS 

Cardiocondyla nuda (Mayr. 1866) adv 23 60 98 NJR 

Monomorium Ooricola (Jerdon. 1851) adv 1967 x 
Monomoriurn 1nonomorium Bohon. 1987 adv 23 60 x 
Moaomorium pharaonis (Lmnaeus, 175R) Pharaoh a111 adv NIR 98 NJR 

Para1rechina bourbonica (Foret. 1886) adv 23 60 x 
Pararrechina longicorrus (Latreille, 1802) Crazy ant adv 60 98 RRS 

Pheidolc mcgacephala (Fabnc1us, 1793) Bigheaded am adv n 60 98 RRS Vl 
\.;) 



App-endix 1. Current list of a11hropod species from Midway (continued) VI 
.t> 

Tax on common name origin status checklist~ determiners 
23 60 98 

Order Hymenop1era (coniinued) Bees. wasps. ams 
Family Fonn1cidae Anis 

Plagio lepis alluaudi Emery. 1894 Linle yellow am adv 60 98 RRS 
Solenopsis geminaia (Fabricius. 1804) Fire anl adv 60 98 NJR 
Tapinoma melanoccphalum (Fabricius. 1793) 1iny yellow house an1 adv 23 60 x 
Tetramorium bicarinalum (Nylander. 1847) Guinea :1111 adv 23 60 98 NJR to 
Tetramorium simillimum (F. Smith. 1851) adv NIR 98 RRS (/) 

::r: Family Ichneumonidae lcbneumons 
0 Anomalon californicum (Cresson. 1879) adv pir 98 JWB '"O Casi nan a infesta (Cresson. 1872) adv pir 98 JWB ~ Diplazon lae1a1orius (Fabricius. 1781) adv 60 98 JWB c Vcniuri a sp. adv 60 98 JWB {.I) 

Family Megachilidne Leafcuni ng Recs tT1 c Chalicodoma umbripennis (F. Smi1h. 1853) adv 60 98 RRS 3:: Megachile fullawayi Cockerell. 1914 adv NIR 98 RRS 
Megachile timberlakei Cockerell. 1920 adv NIR 98 RRS 0 

() Family Mymandae Fairynies 
() Anagrus frequcns Perkins. 1905 pl adv pir 98 JWB > Anagrus nignven1ris Gimult. 19 11 adv pir 98 JWB {.I) -Anaphes calcndrae (Gahan, 1927) p/adv pir 98 JWB 0 

Camptoptcra sp. adv psr 98 JWB z 
Gon:i1ocerus sp. litoralis group adv psr 98 JWB > 
Gonatoccrus sp. membraciphogus group adv p.u 98 JWB t""" 
Gonatocmis ornarns Gahan. 1918 adv pir 98 JWB ~ Stephanodes reduvioli (Perkins. 1905) end'! 23 60 98 JWB ~ 

Family Pla1ygas1eridae l'la1ygas1erids m 
~ Fidiobia sp. adv pir 98 JWB {.I) 

Family P1eromalidae Pteromalids z Chlorocy1us longiscapu.s Graham. 1965 adv pir 98 JWB 0 Hahicoptera cm:ulus (Walker. 1833) ""'' pir 98 JWB 

°' Heteroschcma sp. adv p1r 98 JWB .?O Lariophagus 1eunus Crawford 1910 pl adv 60 N Spalang1a cameroni Perkins. 1910 p/adv pir 98 JWB 8 
N 



Appe ndix 1. Current list of anhropod species from Midway (continued) ~ 

~ Tax on common name origin s tatus chccklisL<; determiners 0 

23 60 98 a 
"' Order Hymenop1era (con1inued) Bees. wasps. anis 0 ...., 

Family Scehonidae Scehonods 5-An1eromorpha dubiosa (Perkins. 1910) adv pir 98 JWB Cl> 

Encynoscelio sp. adv pir 98 JWB :x: 
I» Idris peregrinus (Perkins. 1910)? adv pir 98 JWB ~ Telenomus nawai Ashmead, 1904 Armyworm egg parasi1e adv 1960 98 JWB ~. 

Telenomus vulcanus Perkins. 1910 end? pir 9N JWB 
txl Telenomus sp. ad" psr % JWB c;· Family Signophoridae Signophorids 
0 Signiphora sp. ad\' pir 98 JWB (IQ 

Family Sphecidae Sphecid wasps n· 
"° Ampu lex compressa (Fabricius, 1781) Emerald cockroach wasp p/adv 60 x -Chalybion bengalense (Dahlbom, 1845) adv NIR 98 RRS (/) 
c: Dolichurus s1an1oni (Ashmead. 19().1) Black cockroach wasp p/adv 60 x "" < lsodon1ia apicalis (F. Smith. 1856) adv 60 x (l> 

'< lsodon1ia mexicana (Saussure. 1867) adv NIR 98 JWll 
O' Sceliphron caementarium (Drury. 1770) Mud dauber adv 60 x 
"" Family Tnchogrammatidae Trichogrammatids N Oligosim sp. adv pir 98 JW B § Trichogrnmma sp. adv pir 98 JWB 

Usc:rna sp. p/adv pir 98 JWB 
Family Vcspidae Paper wasps. etc. 

Pachodyncrus nasidens (La1rcillc. 1832) Keyhole wasp adv 60 9ll RRS 
Parancastrocerus fulvipes (Saussure) adv NSR 98 RRS 
Polistes aurifer Saussure. 1853 Golden paper wasp adv 60 98 RRS 
Polis1es exclamans Viereck. 1906 Common paper wasp adv NIR 98 RRS 
Polistes jadwigae Dalla Torre, 1904 adv NIR 98 RRS 
Rop:i Ii di a marginata (Le Pclc1ier, 1836) adv 60 x 

Order lsop1crn Termites 
Family Kalo1crm11idae Drywood termites 

Crypto1crmes brevis (Walker. 1853) West Indian dryv.ood 1cnni1e adv 60 98 RJW 
lncisi1ennes immigrans (Snyder, 1922) Lowland 1ree tennite adv NIR 98 RJW 

Vl 
Vl 



Appendix J. Current list of arthropod species from Midway (continued) 
Vl 

°' 
Tax on common name or igin status check lists determiners 

23 60 98 

Order lsoptera (continued) Tennites 

Family Rhi n01ennitidae Oampwood tcnnites 

Coptotermcs fonnosanus Shiraki, 1909 Formosan subterranean tennitc adv 60 98 RJW 

Order Lepidoptera Butterflies and moths (panially studied) 

Family Arctiidae Tiger moths 
O::I 

Utetheisa pu lchclloides Hampson, 1907 adv? 1991 x (;) 

Family Cosmopterigidae Cosrnopterigid moths 
::r: 

Asymphorodes dunorpha (Busck. 1914) adv 2.1 60 98 DJP 0 

Asyrnphorodes sp. ndv7 98 KS 
.,, 

Hyposrnocoma ncckerensis (Swezey. 1926) Nc-cker pe1rochroan leaf miner end 1926 98 KS ~ 

Hyposmocorna rubescens Walsingham. 1907 end 1907 98 KS 
c: 
en 

Pyrodcrces rileyi (Walsingham. 1882) Pink scavenger caterpi liar adv 60 98 DJP m 

Fami ly Crambidae Crambid moths ~ 
Hellula undalis (Fabricius. 178 I) lmponed cabbageworm adv 60 98 OJP 

Herpctogramma licarsisalis (Walker. 1859) Grass webworm adv NIR 98 DJP 0 

Spoladca recurvnlis (Fabricius. 1775) Hawaiian beet webworm adv 60 98 DJP () 

Family Geometridae Mcasuringworms 
() 

Cyclophora nanaria (Walker. 1861) adv NIR 98 OJP 
)> 
en 

Macari n abydntn Gue nee, 1857 adv NIR 98 OJI' 
,_. 
0 

Fami ly Gracilariidae Graci lariid moths z 
Stoeberhinus tes1aceus Butler. 1881 adv 23 60 98 DJP )> 

Family Noctuidae Noc1uid moths, cutworms, annywom1s 
r 

Achaca janaca (Linnaeus. 1758) Croton caterpi llar adv 60 '/ ~ 
Agrotis fasciam (Rolhsch1ld. 189-1) ll\Jdway agrotis noctuid mo<h end 23 60 • .,, 
Agro1is ipsilon (Hufnagel. 1767) Black cutworm adv NlR 98 DJP tT1 

Chrysodeilds edosoma (Doubleday. 1843) Green garden looper :1dv 23 60 98 DJP ~ 

Helicoverpa ua (Boddie, 1850) Comearworm adv 1963 ? 
en 

Hypena laceratahs Walker. 1858 p/3dv NIR 98 DJP z 
Leucania loreyimima Rungs. 1953 adv 1991 98 DJP 9 

Pseudaletia unipuncta (Haworth. 1809) Armywom1 adv 60 ? °' 
Spodoptera exemp1a (Walker, 1856) Nu1grass armyworm adv 60 • 

00 

Spodo p1era lirur(l (Fabricius. 1775) adv 23 ? 
IV 

Spodop1era mauritia (Boisduval. 1833) Lawn armywom1 adv 1973 ? 8 
IV 



Appendix 1. Current list of arthropod species from Midway (continued) :;i:::i 
0 
() 

Tax on common name origin status checklists determiners 0 ..., 
23 6-0 98 0. 

VJ 

Order Lcpidop1era (conlinued) Bunerflies and molhs (panially smdied) 
0 ...., 

Family Nymphalidae Brushf0()1ed buuerflies 9-
Vanessa cardui (Linnaeus. 1758) Painted lady adv NIR 98 GMN Cl> 

Family Plu1ellidae Diamondback mo1hs ::r: 
$)) 

Plu1ella •ylos1ella (Linnaeus, I 758) Diamondback moth ad\1 23 60 98 DJP ~ 
Family P1erophoridae Plume moths ~: 

Liop1ilodes parvus (Walsingham. I 880) adv 60 ? t:P Megalortiipida leucodactylus (Fabricius. 1793) adv 1913 60 98 DJP o· 
Family Pyralidae 0 

Pyralis manlho1alis Gueoee. 1854 adv 60 ? (IQ 

Family Sphingidae Hawk moths. homwonns ()' 
~ 

Agrius cingulaia (Fabricius. 1775) Sweetpotato homwom1 adv 1984 98 DJP -
Deilephila nerii (Linnaeus. 1758) Oleander hawk mo1h adv 1986 x (/) 

c 
Family Tineidae Clothes moths & 01bers .., 

< 
Erecbthias simulans (Butler, 1882) adv 60 98 DJP Cl> 

'< 
Monopis meliorella adv NIR 98 KS 8' Opogona aurisquamosa (Bull~. 1881) adv 60 0 .., 

Family Tortricidae Tortricid mo1hs tv 
Amorbia emigratella Busck, 19 10 MeiUcan leafroller adv 60 ? 0 

0 
Bactra sp. nr. straminea (Butler, 1881) adv'? NIR 98 DJP 0 

Crocidosema blackburni (Butler, 1881) end? 23 

Order M amodea Ma mids 
Family Man1idae 

Tenodera angustipennls Saussure, 1869 Narrowwinged mantid adv 60 x 

Order Neuroptera Lacewings 
Family Chrysopidae Common lacewings 

Chrysoperla comanche (Banks. 1938) Comanche lacewing adv 23 60 98 JWB 
Family Hemerobiidae Brown lacewings 

Sympherobius barberi (Banks, 1903) Barber brown lacewing p/adv 60 x 

Vt 
-.l 



Appendix l. Current list of arthropod species from Midway (continued) V\ 
00 

Tax on common name origin stattL~ checkl ists d eterminers 
23 60 98 

Order Odornita Dragonflies, damselflies 
Family Libellulidae Common skimmers 

Pamala navescens (Fabricius. 1798) Globe skimmer ind 1968 98 GMN 

Order Orthoptera Grasshoppers. katydid. crickecs. a11d relaci ves 
tp Family Acrididae Shonhomed grasshoppers (/) Oxya japonica (Thunberg. 1824) Japanese grasshopper adv (l() x :r: Family Gryllidae Crickets 0 Gryllodes sigillatus (Walker. 1869) Aighrless field cricket adv 60 98 GMN "ti 

Modicogryllus conspersus (Schaum, 1862) Small field cricket adv Nl R 98 GMN .3::: Myrmecophila quadrispina Perkins. 1899 adv (l() x c Family Pyrgomorpbidae Coneheaded grasshoppe.rs en 
Arractomorpha sinensis Bolivar. 1905 Pinkwinged grasshopper adv (l() x tn c Family Tenigoniidae Katydids, longhorned grasshoppers 3::: Conocephalus saltator (Saussure. 1859) Longhomed grasshopper adv 2' (l() 98 GMN 

0 Eli maea punctifera (Walker. 1869) Narrowingcd katydid adv 60 98 GMN (") Scudderia paronae Griffini, 1896 adv NIR 98 GMN (") 
Xiphidiopsis Lita Hebard. I 922 adv 60 x ;:t> 

en -Order PHTHIRAPTERA Lice (not sought) 0 
Family Hoplopleuridae z 

Polyplax spinulosa (Burmeister. 1839) $pined rac louse adv 1980 '! ~ Family Menoponidae 

~ Ac tornithophilus bicolor (Piaget. 1880) ind 1973 ') 

Acromithophilus ceruleus (Timmennann., I 9S4) md 1973 ? 

Actornithophi lus incisus (Piaget, 1880) ond 1973 ? m 
;;t:J Acromithophilus umbrinus (Burmeister. 1838) ond 1973 , 
en 

Austromenopon becki (Kellogg. 1906) ind 1973 , 
z Ausrromenopon paululum (Kellogg & ond 1973 ? 
~ Chapman. 1899) 

°' Auscromenopon pinguis (Kellogg. 1896) ind 1973 ? .oo 
Colpocephalum angulaticeps Piaget, 1880 ind 1973 ? 1.-...> 
Trinocon querquedulae (Linnaeus. 1758) Large duck louse adv 1973 ? 8 

IV 



Appendix 1. Current list of arthropod species from Midway (continued) 
:;:o 
n 
() 

Tax on common name origin statul> checklists determiners 0 

23 60 98 a 
Vl 

Order l'h1hiraptera (continued) 
0 -, 

Family Philopteridae ~ 
Anaiicola anscris (Linnacu>. 1758) Slender goose louse ind 197J ? 

Anaioecus sp. ind 1973 '! ::r: 
ti> 

Cardmceps zonruius (Nimch. 1866) md 1973 "? ~ 

Columbicola columbae (Lrnnaeus. 1758) Slender pigeon lou;e adv 1973 ? e:. 
Oocophoroides ferri si Harrison. I 9J7 md 197J '? o::I 

l)ocophoroidcs niethammcri li1nn1errmnn. 1969 ind 1971 
., ;:;· 

Episba1es pederifom1is (Oufoor, 1835) adv• 1973 ? 0 

Hahpeurus lcucophryna Timmermann. 1960 md 197J ? 0.::. 

Halipcurus mirabilis Thompson. 1940 md 197J ? 
() 

ti> 

Halipeun1s spadix Tinuncrmann. 1961 ind 1973 
., ~ 

Harrisoniella copei Timmermann. 1969 ind 1969 ? 
en 
c:: 

llarrisomella den.sa (Kellogg. 1896) md 1958 
. , ..... 

< 

Lunaceps hopkinsi limmcnnann, 1954 md 1973 ? 
(!> 

'< 

Naubates harrisoni Bedford. 1930 ind 1971 ? 

J>araclisis confidens (Kellogg. 1899) ind 1958 ? 
O' ..... 

f':iraclisis giganticola (Kellogg. 1896) md 1958 ·1 IV 

Pcctinopygus annula1us (P1agec. 1880) ind 1973 ? 0 
0 

Pcctinopygus graci liconus (Piage1, 1880) 111<1 197.1 ? 0 

Pcctinopygus sulae (Rudow. 1869) ind 1973 

Perineus concinnus (Kellogg & 013pman. I R99) md 1958 

Quadraceps b1rostris (Giebel, 1874) ind 1973 

Quadraccps hopkinsi Timmennann, 1952) 111<1 1973 

Quadraceps obscurus (Bumieiscer. 1838 ind 1973 

Quadraceps orna1us scnolmus (N11zsch. 1866 10d 1973 

Quadraceps scparacus (Kellogg & Kuwana 1902) ind 1971 

Saemundssonia albema.rlcnsis (Kellogg & ind 1973 

Kuwana, 1902) 
Sacmundssonia hexagona (Giebel, 1874) Ind 19n 

Sacmundssonia lrui lrui (0 Fabricius. 1780) ind 1973 

Saemundssonia remo1a ' l1rnmerman11 , 1951 ind 1973 

Saemundssonia scolopacisphaeopodi s (Schrank, 1803) ind 1973 Vl 

S3emundssonia snyderi (Kellogg & Pauie, 191 OJ ind 1973 1 \Cl 

Trabeculus hexakon (Wa1erston. 1914) ind 60 



Appendix 1. Current list of arthropod species from Midway (continued) 0\ 
0 

Tax on common name or igin status checklists determiners 
23 60 98 

Order Psocoptera Booklice, barklice (1101 s1udied) 
Family Ec1opsocidne 

Ec1opsocus perkinsi Banks, 193 t adv 60 ? 

Order 'lllysanoptera Thrips No1 Studied 
tp Fami ly Phlaeo1hripidae ....... Haplothrips gowdcyi (Franklin. 1908) Black flower 1hrips adv 60 ') (/) 

::r: Family Tiuipidae Common lhrips 
0 Ourothrips mexicanus Crawford, 1909 adv 60 '? '"Cl Franklin1elln minuta (Mouhon. 1907) adv 60 ? 3:: Hcliothrips haemorrhoid<llis (Bouche. 1833) Greenhouse 1hrl ps adv 60 '? c Thrips hawaii~nsis (Morgan. 1913) llawaiian flower lhnps adv 60 ') (/) 

Th rips 1abaci Lindeman, 1889 Onion lhrips adv 60 ') rn 
c:: 

OrderThysanura S1lverlish. bns1lcia1ls 3:: 
Fami ly Lepismatidac Silverfish 0 

() Clcnolepisma longicaudarum ~ch .. iich. 1905 adv 60 x () 
)> ARACHNIDS en 

Order Arnneae Spiders 0 Fami ly Araneidae Orbweavers z Neoscona oaxncensis (Keyserling. 1864) adv 60 98 JB )> 
Fanuly Clubionidae Twoclawed hunting spickr< r 

01iracanthium rnordax L. Koch, 1866 Pale leaf spider adv 60 98 JB ~ Clubiona alveolarn 1- Koch, 1873 adv psr 98 JD '"Cl Family Corinnidac (Tl 
:;:i:::i Corinna ce1ra1a (Simon, 1888) adv pir 98 JB en Family Gnaphosicbc llun1ing spiders 
z Cnmillina elegans (Bryan1, 1940) adv 1997 x 
!=> Fami ly Hc1cropochdae Ginni crab spiders 

°' Hc1eropoda venn1oria (Linnaeus, 1767) Large brown spider adv 60 98 JO 00 Family Linyphiidae Shcetweb spiders 
N Coloncus sp adv" 60 x 0 
0 Fa1111ly Ochyceraudae 
N 111eo1ima rad11.11a (S inion. 1891) adv pir 98 JR 



A ppendix 1. Current lbt of arthropod species from Midway (continued) 
;:;;; 
C'I> 
(") 

Tax on common name origin status ~cklists determiners 0 

23 60 98 a. 
:r. 

Order Araneae (continued) Spiders 
0 ...., 

Fanuly Oonopidae Minu1e jumping spiders 5-

lq;hnothyreus omus Suman. 196~ end NlR ')11 JB 
n 

<Xlnops sp. adv? (10 x ::t 
"' 

Oiwpaea Jena Suman. l\165 end NlR 98 JB ~ 

Fanuly Pholc1dae Longleggcd spiders 
to 

Ar1ema a1Jan1t1 Walclenaer. 1837 adv NIR \18 JR °' 
Smcringopus pallidu> (Olackwall, I 858) adv NIR 98 JB c:;-

Family Salticidae Jumping spiders 0 
lfasarius adansoni (Audoom, 1826) ad' 60 98 JB (1'l 

Mcnemenis b1vi1ta1us (J)ufour. 183 I) adv 60 9K JB 
;:;· 
"' 

Messua cf. fcli~ (l'eckh:un & Peckham. I 90 I) adv pir 98 JB -
Phuuella versicolor (C. I. Koch, 18-16) adv pir 98 JB 

en 
c 

Plei<ippus payk.ulli (Audouin, 1826) ad• pir 98 JB 
..., 
< 

Farmly Scy1od1dae Sp11ting spiders 
0 
'< 

Scy1odcs fusca Waldcnacr, I 837 adv 60 x O' 
Sc~todes longipes LucM. 18-*5 adv 60 x .., 

Family Tetrngna1hidae 
IV 

Tctragnallt:l 11i1ens (Audoin, I 826) adv pir 98 JB 
0 
0 

Family Thcridiidac Combfooted spiders 
0 

Achaearanca tepidanorum (C.L Koch. 184 I) adv 60 x 

Colcosoma adamso111 (Berland, 1934) adv psr 98 JB 

l.airodectus hesperus 01amberlin & Ivie, 19'\5 Western bl:tck widow spider adv 1980 x 

Latrodeclus mactanS (Fabncius, I 775) Black widow spider adv 19!!0 x 
1lieridion melanostictum Cambndge. I 876 adv pir 98 JB 

Order Acari Mites (pan ly ;1udied) 

Family Acaridae 
Tyrophagus putrescenirne (Schranl. l 781 ) Mold m11c adv 1975 98 SFS 

Fami ly Alloplidac 
Laminallop1cs phae1011us (Fabric1us. I 775) ind? 1997 '! 

Fam1 ly Argasid;ie Sofl ticks 

Ornilhodoros capenm Neumann, I 90 l adv 1967 ? 

Family Aiopomclidac 
0\ 

l..1s1rophoroide.~ cuculla1us (Troues"111. 1893) adv 1975 ? 



Appendix J. Current list of arthropod species from Midway (continued) °' N 
Tax on common n ame or igin status checklists d eter m iners 

23 60 98 
Order Acari (con1inued) Mites 

Family Bdellidae 
Bdellasp. adv? NIR 98 SFS Bdellodes longirostris Hermann, 1804 adv NIR 98 SFS Spini bdellu cmnini (Baker & Balock. 1944) adv 1987 '! 

o::; Family C arabodidac 
....... Austr ocarnbodes impetfcctus (Sellnick. 1959) ind 1966 98 SFS en 
::r::: Family Cheyle1id.'\C 
0 Cheletomimus berlesei (Oudemans. 1904) adv 1985 ? 
'i::l Chcletomimus duosc1osus Muma, 1964 adv 1985 ? 3:: Henu cheylc1in wellsi (Baker. 1949) adv 1987 ? c Hen"Ucheyletia sp. end'? 98 SFS en Family C osmochthoniidae [Tl 
c Cosmochthonius sp. adv NIR 98 SFS 3:: Phyllozctes sp. adv psr 98 S&N 
0 Fami ly Cryptognathidae 
("} Favo gn:uhus gofti Swift, 1996 adv'' 1968 98 SFS ("} ?Favognalhu< variabilis Swift, 1996 adv? NIR 98 SFS > Family Ctcnacaridae cn ...... Ctenacarus aranoolus (Grandjean, 1932) adv pir 98 S&N 0 Family Cunai<idae z D-.>etyloscirus nr. glebulentus Oen Heyer. 1908 • adv NSR 98 SFS > Neoc unaxo1des sp. adv? NIR 98 SFS r 

Pulaeus sp. I adv• NSR 98 SFS ;g Pulaeus sp. 2 ndv? NSR 98 SFS "ti rnmily Cymbaeremaeidae tT1 
:::<:l Seaph eremacus fisheri Aoki, 1966 end? 1966 98 SFS en Family Epilohmanniidae 
z Epilohmannia sp. adv pir 98 S&N 
~ Family Ereynetidae 

°' ?Erey nete~ sp adv? '!NIR 98 SFS 00 Fanuly Euphthirac:tridae 
t-) Rhysotnria ardua (C.L. Koch, 1841) ad• 1966 ? 0 
0 
N 



Appendix 1. Current list of arthropod species from Midway (continued) :io 
~ 
(l 

Tax on common name origin status checklists detcrm i ncrs 0 

23 ()() 98 a. 
V) 

Order Acari (con11nued) Mi1es 
0 ...., 

family Eupodidae ;. 
Eupodcs sp adv? NIR 98 SI'S 

~ 

F3ffilly Galumnatidae 
::i:: 
=-> 

Galumna ausualis pembenoni (facoc. 1934) end' 1966 98 SFS ~ 

Galumna climata (C.L. Koch. 1841) adv 1966 98 SI'S e:. 
Family Laclap1dae to 

Androlaelaps hermaphrodi1a (Berlese. 1887) adv 1980 ? o· 
Mypoaspis queenslandicus (Womcrslcy, 1956) adv 1982 ? 0 
llypoaspis scimita (Womers ley. 1956) adv 1982 ? ()Q 

l.aclaps echidnina Berlese. 1887 adv 1958 
, r;· 

Family 1...hirophoridae Fur mites 
e:.. 

Afrohstrophorus musculus (Wilson & end? 1975 ? 
(/) 
c: 

Lawrence. 1967) 
.., 
< 

Family Macrochelidae 
~ 

'< 
Molostaspella n.sp. adv? 1985 ? 

Macrocheles similis Krantz & Filipponi. 1964) adv 1985 
, O' .., 

Family Mncronyssidae IV 

Orni1honyssus bacoti (Hirst, 1913) Tropical rat mite adv 1975 ? § 
Fnnuly Myobiidae 

M yobia musculi (Schrank, 1781) adv 1975 

Radfordia affinis (Poppe, 1896) adv 1980 

Radfordia cnsifera (Poppe. I 896) adv 1987 

Fanu ly M yocoptidae 
Myocop1es musculinus (C.I.... Koch. 1838) adv 1975 

Family l...ohmanniidae 
Annectacarus sp. ;1dv psr 98 S&N 

Fami ly Ologamasidae 
Gnmasiphis sp. adv? pir 98 SFS 

Family Oribatulidae 
Oribmula sp. adv psr 98 S&N 

Family Paratydeidae 
Ncotydcius sp. adv1 1987 °' Family Raphignalhidae 

\;J 

Raph1goathus sp. adv? p1r 98 SI'S 



Appendix I. Current list of arthropod species from Midway (continued) 
T 

Tax on common name origin 

Order Acari (continued) Mites 
Family Scheloribatidae 
Scheloribates muiri Jacot. 1934 ind 
Fami ly Sejidae 
Sejus armatus (Fox. 1947) adv 
Sejus sp. adv? 
Family Sphaerochthoniidae 
Sphaerochth onius suzukii Aoki, 1977 adv 
Family Stigmaeidae 
Stigmaeus sp. adv? 
Family Tarsonernidae 
?Tarsooernus sp. adv? 
Family Tectocepheidae 
Te<:tocephcus vela1us (Michael, 1880) adv 
Family Tetranychidae Spider mites 
Bryobia praetiosa C.L. Koch, I 835 Clover mite adv 
Tetranychus cinnabarinus (Boisduval . 1867) Carmine spider mite adv 
Tctranychus ludcni Zacher, 1913 adv 
Family Trombiculidae Chiggers 
Guntheria domrowi (Brennan, 1965) adv 
Neoschoengas1ia genmani Goff, 1984 end? 
Neoschoengasiia n.sp. end? 
Neotrombicula megcnsi Goff. 1975 end? 
Worncrsia midwayensis Goff, Sievert & Sileo. 1989 end? 
Family Tydeidae 
Tydeus tunlei Baker. 1965 adv 
Family Urop odidae 
Uropoda sp. adv? 
Family Xolalgidae 
n.gen. n.sp. adv? 

status checklists 
23 60 

1966 

1987 

pir 

NIR 

NlR 

1966 

1986 
1986 

60 

1984 
1984 
1985 
1975 
1989 

1987 

1987 

1987 

determiners 
98 

98 SPS 

98 SFS 

98 S&N 

98 SFS 

98 SFS 

? 

? 
? 

? 

? 
? 
•) 

? 
? 

? 

? 

? 

°' .p. 

co 
{/) 

:r: 
0 ..,, 
3:: 
c: 
{/) 
(11 

~ 
0 
(') 
(') 
::i> 
(/) 
....... 
0 z 
::i> 
t""' 

~ 
"'O 
til 
:;;cl 
(/) 

z 
::i 

°' .oo 
N 
0 
0 
N 



Appendix 1. Current list of arthropod species from Midway (continued) ;;o 
(") 

Taxon 

0 

common name origin stalu:. checklists determiners 0 ... 
23 60 98 0. 

"' 
CHILOPODA Centipedes 

0 ...., 

Family Hemcop1dae 5'.-
Lamyctes nfricana (Porni, 1871) adv por 98 RS ~ 

Family Lithobiidae 
::i:: 
:» 

Lithobius moanana (Chamberlin, 1926) end pir 98 RS ~ 

Family Scolopcndridae 
~. 

Scolopendra subspioipcs Leach, 1815 Large ccn11pede adv 60 98 GMN o:i 

PSEUDOSCORPIONIDA Pseudoscorpions 

c;· 
0 

Lechytia sakagamii Morikawa, 1952 adv 98 WM 03. 
() 

SCOR Pf ONES Scorpions 
~ 

Family B u1h1dae 
c.n 
:::: 

lsometrus macularus (DeGeer. 1778) Lesser brown scorpion adv 60 x ..., 
< 
(1> 

CRUSTACEA 

'< 

ISOPODA Pill bugs and sowbu~s 
O' ..., 

family Annadillidae 
N 

Venez.illo parvus (Budde-Lund, 1885) adv por 98 ST 8 
Family Halophilosciidae 

0 

Halophiloscoa couchii (Kinahan. 1858) adv psr 98 ST 

Family Philosciodae 
Lit1oroph1loscia culebrae (Moore. 1901) adv por 98 ST 

Family Porcellionidae 
Agabifonnius lenl\ls (Budde-Lund. 1885) adv pir 98 ST 

Porcellio laevis Latrcille. 1804 adv 1996 98 ST 

Porcellio lamellatus lamcllatus adv por 98 ST 

Budde-Lund, 1885 
f>orcellionides pruinosus (Brandt, 1833) odv 19% 98 ST 

Family Scyphacidae 
Armadilloruscus ellipricus (Harger, 1878) adv por 98 ST 

Family Trachclipodidae 
Nagurus nanus (Budde-Lund. 1908) adv? por 98 ST 

°' VI 
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Appendix 2. Chronology Of Documented Human Activity At Midway (except period 
of U.S. Navy Control) 

1859 July 8. Middlebrook Islands (Midway) discovered by Captain N.C. Brooks 
on the Gambia. 

1867 Sepcember 30. Captain William Reynolds on the Lackawanna, took pos
session of the atoll for the U.S. The crew seined fish. then went ashore to 
cook them and picnic. The survey was for the purpose of ascertaining 
whether a coal depot could be established for the convenience of Pacific 
mail ships. 
Sometime later. A coal shed was erected on Sand Island. a cargo of coal 
landed and one man left in charge, but he left at firsc opportunity wich a 
schooner seeking freshwater. 

1870 March 24. U.S.S. Sagi11aw sent to Midway to dredge channe ls in prepara
tion for a naval station. The Kate Piper was chartered to carry supplies 
back and forth from Honolulu, and assist in the dredging. 

1886 November 16. The General Siegel. on a shark-fishing expedition from 
Honolulu, stopped to provision with bird eggs and was wrecked on a reef. 
Seven or eight men were marooned and made use of buildings abandoned 
by the dredging party. Survivors evencually sailed for the Marshall islands, 
leaving one crewmembcr on Midway. 

1888 February 8. The Wandering Minstrel was wrecked in Welles Harbor with 
about 30 survivors. 
March 15. Six survivors leave with a boat and arc presumed lost. 
October 13. Three of the stranded visitors inc luding the one remaining 
from the previous wreck left on a small boat, eventually reaching the 
Marshall Islands. 

I 889 March 26. Remaining castaways rescued. 
1890 July 11. Rothschild Expedition lands two scientists (ornithologists Henry 

PaJmer and George C. Munro), who collect birds and a few insects. 
1891 July 12. The Charles G. Wilson arriving from the Marshalls, lands to 

secure water. 
1900 A survey party from the U.S.S. Iroquois, sent to make soundings for a 

trans-pacific cable, observed Japanese poachers killing birds for their 
feathers. Complaints about Japanese squatters on the islands caused the 
Islands to be placed under the Navy Department. 

1903 April 29. First contingent of the Pacific Commercial Cable Company 
arrived on the Hanalei and put up temporary structures and tents. The con
tingent found the Yeiju Maru anchored in the lagoon and its crew killing 
birds ashore. 
June 3. The U.S.S. Iroquois arrived and its commander ordered the 
Japanese to leave the islands. The Iroquois assisted in landing the shore 
ends of the cable. 
July 4. The trans-Pacific cable completed. 
October 23. Chartered at Honolulu to carry supplies, the Julia E. Whalen 
is wrecked. 



Records of the Hawaii Biological Survey for 2000 67 

1903- 1930 

1904 

1905 

1906 

1908 

1909 

1920 
1935 

1935 
1940 

1941-1998 
1997 

Naval vessels visil Midway intermittemly. A regular supply ship visited 

:vtidway from Honolulu once a month. 
May. A garrison of marines sent oul. A lighthouse and dock are construct

ed. The Midway colony consisted of approximately 100 people. 

The cable station's permanent buildings completed. Two donkeys import

ed from Honolulu in 1905 and released on Eastern Islands; in a few years 

there was a herd of twenty or more. 

July 4. The tran~-Pacific cable completed. 

September 16. The Pacific Mail S.S. Mongolia went aground on lhe west

ern side. 
December 28. The Carrollton. with a load of coal from Newcastle co 

Honolulu is lost on Midway. 
Marines leave Midway. The remaining cable per~onnel reduced to about 

thirty. 
Two canaries brought to Sand Island and bred in a cage. After a dozen or 

more birds were reared they were liberated. 

October. First am val of a naval plane. 

April 12. The ship North Haven arrived to bring equipment and supplies 

for developing an air station between San Francisco and the Philippines. 

Soon regular weekly trips were bringing visitors through Midway. 

May. Navy held fleet maneuvers around Midway. 

Construction began on a Naval Air Station and a garrison of 850 marines 

established. 
U.S. Navy operates atoll as a Naval Base. 
April. U.S. Fish & Wildlife Service takes over aloll as a wildlife refuge. 
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Appendix 3. Chronology Of Insect Collecting And Biological Introductions On Midway 

1890 

1894 
1900 

1905 
1905-1921 

1923 

1923 

1931 

1935 

1938- 1940 

1942 
1956-1958 

July 13-16. Moths observed and collected by the ornithologists, Henry 
Palmer and George C. Munro. Laysan rails are released on Eastern I. 
July 17. Spiders noted 10 be .. in good variety". Two moths were captured. 
The ';skineating beetle is scarce but small blue blow flies are very numer
ous and very tame." 
First insect from Midway, Peridromafasciaw described by W. Rothschild. 
August 2 I. W.A. Bryan arrived for a few hours and made some observa
tions and collected some plants. He noted that Sand Island is barren. cov
ered with dunes with but a few hardy shrubs and grasses on the top of most 
of the dunes. Eastern was "clothed in green down to the beach." "The most 
important plants determined for Midway arc: Cencltrus calyrnlatus Cav., 
Boerhaavia tetrandra Forst., a variety near Lepidium oalr11ensis Chan. I. 
Sehl., Capparis sandwichiana DC.. lpomoea i11s11/aris Stcnd .. Scae1•0/a 
koenigii Vahl.. Trib11/11s cistoides Linn.. and £ragrosti.f cynosuroides 
(Retz). In addition to the above are three widely distributed beach plilnts. 
two of which are grasses that are as yet undetermined." This is fo llowed by 
a list of birds collected. 
G.P. Wilder took a few insects. 
D. Morrison of the Cable Station imported the grass, Ammophila arenaria 
from beaches near San Francisco, set out ironwood trees. Casuarina eq11i
serifolia, as windbreaks, and numerous ocher kinds of ornamental and use
ful trees, shrubs. and herbs. Shiploads of soil were brought from Honolulu 
and used for gardens and other plant growth. He also imported canary birds 
und Laysan finches in 1906 and fosicred the nightless rails that had been 
introduced from Laysan. 
The Tanager expedition [with D.T. Fullaway] obtained a few specimens 
from Midway. Dr. D.R. Chisholm, the resident physician at the Cable 
Station and others added notes and plant specimens. 
Fullaway visited Eastern Island and noted a fringe of Scaevo/a with cen
tral open space. A grove of ironwood occupied the eastern end, and a herd 
of donkeys li ved on the island. In contrast, Sand Island was reclaimed with 
soil from Honolulu and planted to trees and gardens. 
December. Dr. Chisholm collected additional plants, including ornamental 
trees and weeds that were excluded in the earlier plant collections. 
F.C. Hadden stationed on Midway on November 24, 1936. His duty was to 
inspect and fumigate the clipper planes going in both directions. About 200 
insect species were intercepted on planes arriving on Midway. Most planes 
came from Honolulu, Wake, Guam, Manila or Hong Kong. 
F.A. Bianchi took 3 short successive yearly visits to Midway. concentrat
ing on aphids and thrips. 
Jan. 12: F.C. Hadden left Midway. 
C.F. Clagg with U.S. Naval District Public Works & Yoshio Oshiro. a con. 
struction worker with Hawaiian Dredging Company, brought numerous 
specimens from Midway. 
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1959 
1959-1961 
1960-1962 
1970 
1971 

1983 
1997-1998 

1999 

November. E.J. Ford. Jr. made an intensive survey of the aioll. 

J.C. Downey surveyed seabird ectoparasires. 

H.I. Fisher & E.D. Klimstra 

J.L. Gressitt collected for one week. 

March. M.L. Goff & M.L. Cunningham. collected on Midway, concentrat

ing on mites. 
W.C. Gagne spent a few days on Midway. 

G.M. Nishida collected on ~idway Atoll on 5 separate trips accompanied 

by A. Asquith on I trip, and G.A. Samuelson on another. A number of 

Midway refuge personnel assisted with the servicing of a Malaise trap that 

remained up for over a year. 

Oc1ober 20-23: J.W. Beardsley collected, concentrating on scales, aphids. 

and parasitic wasps. 
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Numbers of Hawaiian Species for 2000 

LUCIUS G. ELDREDGE' AND NEALL. EVENHUIS (Hawaii Biological Survey. Bishop Museum, 
1525 Bernice Street. Honolulu, Hawai'i 96817-2704. USA: 

emails: psa@bishopmuscum.org ; neale@bishopmuscum.org) 

71 

This is the sixth supplement to the earlier tabulations of species known from the Hawaiian 
Islands (Eldredge & Miller. 1995, 1997. 1998: Miller & Eldredge, 1996; Eldredge, 1999, 
2000). Future supplements will include the year date for the compilation, rather than a 
~upplcmcnt number itself. 

The rich biodiversity of the Hawaiian Islands is comprised of nearly 24,000 species 
(Table I). Hawai 'i accounts for only about 0.2% of the land area of the United States. yet 
it has 31 % of the nation's federally hstcd endangered species and 42% of its endangered 
birds. Almost 75% of the historically documented extinctions of plants and animals in the 
United States have occurred in the Hawaiian Islands (Allison & Miller, 2000). 

Hawaii Biological Survey is continually posting species checklists in searchable 
interfaces for the Hawaiian biota on our web server at http:/hbs.bishopmuseum.org/. More 
than 20,000 species are currently available (including terrestrial arthropods, native and 
alien land and freshwater snails, foraminiferans, marine invertebrates. flowering plants, 
fungi, amphibians, reptiles, birds, and mammals). 

In the Fall of 2000, the Northwest Hawaiian Rapid Assessment and Monitoring Pro
gram (NOW-RAMP) collected extensively in all the Northwest Islands. Large numbers of 
new species and new records will result from Lhe collections; these specimens are still being 
investigated and will be included in future updates of Hawaiian species numbers. 

The tolal numbers for the marine invertebrales are different from previous supple
ments. They arc taken from the checklist of the Hawaiian marine invertebrates, which 
includes names, describers, and principal literature to Hawaiian species: 

http://www2.bishopmuseum.org/HBS/invert/list_home.htm 

[This checklist also includes non-arthropod invertebrates not covered by Nishida, 2002.] 
The numbers of nonindigenous marine invertebrate species are taken from a manuscript 
in preparation by J.T. Carllon and L.G. Eldredge: Marine bioinvasions in Hawai'i: the 
introduced and cryptogenic marine and brackish water animals and plants of the Hawaiian 
Archipelago. 

Bacteria 
Biological surveys were conducted in Lake Kauhako. Lake Kauhako is situated in Lhe 
crater of an extinct, late Pleistocene volcano on the Kalaupapa Peninsula on the north side 
of Moloka'i , Hawai'i. At 248 m deep, it is the fourth deepest lake in the United States. 
Filamentous eyanobacteria and and "Prochlorococcus"-like autotrophs occurred only in 
the upper 2 m (Donachie er al .. 1999). 

Fungi: Hemiascom}'cetes 
A new yeast species, Pichia hawaiiensis was described from Charpentiera trees on the 
Big Island (Phaff er al., 2000). 

I Con1ribu11on No. 2002-008 10 !he Hawau Biological Survey. 
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Table 1. Estimates of numbers of known species of Hawaiian biota (based on Eldredge & Miller, 1995, 
1997, 1998; Miller & Eldredge, 1996; Eldredge, 1999; Eldredge, 2000, including this paper and other 
papers in this issue of the Records). Other protists, lichens and fungi, cnidarians, echinoderms, birds, 
and mammals remain the same as previous editions: other categories are based on upated counts. 

Tax on Total Endemic NIS 

A lgae 885 80+ 18 
Other p roti sts 11 28 2? ? 
Fungi and Lichens 2088 240 ? 
Flowering plants 2264 918 1101 
Other plants 766 241 47 
Cnidarians 277 75 12 
Insects 8427 5462 2609 
O ther a rthropods 1191 366 735 
Molluscs 1339 962 96 
Annelids 388 80 56 
Crustaceans 1179 68+ 73+ 
Echinoderms 313 150 0 
Other invertebrates 1846 449 11 2 
Fishes 1216 149 73 
Amphibians 8 0 8 
Repti les 27 0 23 
Birds 294 63 53 
Mammals 44 2 19 

Totals 23,680 9456 5073 

Endemic species are restricted to Hawaii; nonindigenous (= alien, = exotic, includes introduced) species 
do not naturally occur in Hawaii; indigenous species occur naturally in Hawaii but are not endemic. See 
Eldredge & Miller 1995 for additional definitions and qualifications. 

Flowering Plants 
A review of the 8 ruguiera mangrove taxa from Hawai 'i shows only one (8. sexangu/.a) to 
occur, the other two (8 . gymnorhiza and B. exaristata) have been misidentified (Allen et al., 
2000). One new species of Tetrapl.asandra (T. jlynni Lowry & Wood) from Kaua'i described 
and conservation status indicated (Lowry & Wood, 2000). Analysis of rDNA on the woody 
Viol.a species in Hawai 'i show thei r origin to probably be Arctic (Ballard & Sytsma, 2000). 

Porifera 
The new species, Tethya orna ta, was described from a floating dock at Coconut Island 
(Sara et al., 2000). 

Acanthocephala 
New record, Acanthocephalus bufonis (Shipley), reported from the toad Bufo marinus 
(Barton & Pichelin, 1999). 

Nematoda 
The nematodes Atractis sce/opori (Gedoelst) and Atractis squmatae Harwood are reponed 
for the first time in Hawai 'i as parasites of the in troduced brown anole, Ano/is sagrei; these 
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parasites most likely entered Hawai 'i with introduced brown anoles (Goldberg & Bursey, 

2000). 

Platyhelminthes 
The acoel natworm subspecies Notosce/is g11/lmarensis mac11lata Karing, Mack-Fira & 

Dorjcs raised to species level as Notoscelis maculata (Kozloff, 2000). 

Rotifera 
Two new species of rotifers. smaller varielie~ of the s-type. Brachionus rot1mdiformis and 

Brachio1111s calyciflorus, have been obtained for aquaculture (Tamaru, 2000). 

Phoronida 
Five Phoronis species arc noted from Hawaiian waters. three have been previously report

ed, but two, Phoronis muelleri Selys-Longchamps. and Phoronis pa/Lida Silen are new 

records (Bailey-Brock & Emig. 2000). 

Annelida 
The spionid polychaete Boccardia proboscidea Hartman, 1940. was reported as having 

been introduced to an oyster cullure farm at Kea.hole, Hawai 'i, with a shipment of Ostrea 

ed11/is from Maine (Bailey-Brock, 2000). One new species of dorviUeid polychaete 

(Ophyrotroclra adherens Paavo, Bailey-Brock & Akesson) cultured in Sweden in 1971, 

known since 1993 from M!imala Bay and Barbers Point on O'ahu (Paavo et al., 2000). 

associated with sewage outfalls. 

MolJusca 
The smooth shelled blue mussel, Myti/11s gal/oprovincialis Lamarck, arrived in Pearl 
Harbor, O'ahu, Hawai 'i on 22 June 1998, as a member of the fouling community of the 

USS Missouri and spawning activity was observed; small mussels were collected on 30 

September 1998 in a submarine ballast tank in Pearl t-larbor (Aptc et al., 2000). Two 

newly reported freshwater clams, Musculium partumeiwn (Say) and Pisidium casertanum 
(Poli) [Sphaeriidae] were reported from an ancient, continuously cultivated taro pond 

complex and are thought to have been initially introduced by the earliest Hawaiian settlers 

with moist taro stock (Burky et al., 2000). 

Arthropoda: Acari 
Review of the Hawaiian rhaphignathoid fam ily Camerobiidae with three new species: 

Neophyllobius bisetalis Bolland & Swift, N. mamaneae Bolland & Swift, Tycherobius 

/zawaiiensis Bolland & Swift) (Bolland & Swift, 2000). 

Arthropoda: Insecta: Coleoptera 
A monographic revision of Hawaiian earabid beetles of the genus Blackburnia includes 

one new subgenus (Procaccus Liebherr & Zimmerman), 33 new species, and 12 new syn

onymies (Liebherr & Zimmerman, 2000). The Hawaiian dermestid genus Labrocerus 
revised resulting in 3 new species (L a11ra111s Beal, L argyroxiphii Beal, L producens 

Beal), eight new synonymies, and Argocerus depress11s Sharp now Labrocerus depressus 
(Sharp); Argocerus similaris Sharp now L. similaris (Sharp) (Beal, 2000). 
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Arthropoda: Insecta: Diptera 
Two new dolichopoodids; one Sigma1i11e11rw11 from seeps on the Big Island (S. e11g/1111di 
Evenhuis) (Evenhuis, 2000b) and one Campsic11em11s from leaf axils of a lobeloid ( C. glo
riamontis Evenhuis) from Pu'u Pukui, West Maui (Evenhuis. 2000a). 

Arthropoda: lnsecla: Heteroptera I Homoptera 
A new genus and species of Miridae (Asteliamiris jolmpollzemusi Schwartz & Polhemus) 
from Maui (Schwartz & Polhemus, 2000). Revision of the reduviid genus Saice/la Usin
ger with descriptions of 4 new species (S. kipah11/11, S. lilinoe. S. 111111/i, S. perkinsi) (Pol
hemus, 2000). A new genus of grass-feeding delphacids (Emoloana Asche) wi1h two new 
species (£. menehune Asche and E. pohak11a Ase he). and transfer of 9 species-group taxa 
from Kelisia to Emoloana (Asche, 2000a). New name for the misidentified invasive intro
duced whitefly Paraleyrodes nartmjae = Paraleyrodes pse11do11ara11jae Martn (Martin, 
2000). The fulgorids Syndelphax disonymus (Kirkaldy), Kallitaxila granulata (Stal), and 
Ced11sa sp. are new records (Asche, 2000b). 

Arthropoda: Insecta: Hymenoptera 
The fairyfly family Mymaridae was the subject of a number papers by the late John W. 
Beardsley. Key to genera of Mymaridae in Hawai"i and new records of species from the 
islands, Acmopolynema bifasciatipennis (Gi rault) misidentified, now A. uma Schauff; 7 
undetermined spp. of Alapws Westwood; Anaphes calendrae (Gahan); 3 undetermined 
species of Camptoptera Forster; Chaetomymar bagicha ( ayarayanan, Subba Rao & 
Kaur); Cleruchus sp.; Dichopus ?psyche Girault; Erytlunelus funici/i (Annecke & Doutt) 
plus 3 undetermined species of Erythmelus; Mymar taprobanicum Ward; Ooctonus sp.; 
Schizophragma bicolor (Dozier); Stephanodes similis (Forster) is a misidentification for 
S. reduvioli (Perkins): Stethyniwn triclavatum Enock and one undetermined Stethynium; 
and one undescribed new genus (Beardsley & Huber, 2000). A review of the mymarid 
genus Anagrus Haliday from Hawai'i resulted in one new species (A. oahuensis 
Triapitsyn & Beardsley), two new synonyms [Paranagrus osbomi Fullaway and Anagrus 
panicicolae Sahid now Anagrus optabilis (Perkins)], and 3 new records for Hawai'i: A. 
?columbi, A. empoascae, A takeyanus (Triapitsyn & Beardsley, 2000). A new fairyfly 
genus Kikiki Huber & Beardsley and one new species (K. l111na Huber) from Moloka'i 
(Huber & Beardsley, 2000b). Review of the genus Gonatocerus with G. capitatus Gahan, 
G. pygmaeus Girault plus 4 undetermined species as new records (Huber & Beardsley, 
2000a). 

The family Mymaromattidae is recorded as new from Hawai'i , represented by an 
undetermined species of Palaeomymar Meunier (Beardsley et al., 2000). One new intro
duced fig wasp (Josephiella microcarpae Beardsley & Rasplus), probably originating 
from Asia (Beardsley & Rasplus, 2000). A eulophid wasp, Aprostocetus sp. from 
Eucalyptus galls is recorded as new (Beardsley & Perreira, 2000). 

Arthropoda: Insecta: Isoptera 
The Jndomalaysian and Australian termite Cryptotermes cynocephalus Light is a new 
record and may indicate pest status (Scheffrahn et al., 2000). 

Arthropoda: lnsecla: Orthoptera 
Two new species of uwpala crickets (L makai Shaw from O'ahu; L. meleweki Shaw from 
Kaua ' i (Shaw, 2000). 



Records of the Hawaii Biological Survey for 2000 75 

Arthropoda: Pscudoscorpionida 

The Chthonioidea of Hawaii are reviewed with one new genus, Vu/canochthonius Much

more including V. howarthi (Muchmore) !transferred from Tyrannochtlwnius] plus two 

new species, V. aa Muchmore, V. pohakuloae Muchmore, new species Tyra11110ch1Jro11ius 

oal111an11s Muchmore, and new records for the state Chthonius 1errachela111s (Preyssler) 

and Lecliytia sc1/wga111ii Morikawa (Muchmore, 2000). 

Arthropoda: Crustacea: Decapoda 

Edmondson (1946. p. 226) reported a "rhizocephalan'' from the Hawaiian crab Pachycheles 

pisoides as a "Sacculina-like fonn"; Boschma (1953) suggested that it was .. obviously a Ier

naeodiscid": Boyko & Harvey (2000) examined several hundred P. pi.wides from Bishop 

Museum and found 1hree parasitized with a cryptoniscid isopod. ew genus and new 

species of deep-sea benthopelagic calanoid copepod, Griceus buskeyi Ferrari & 

Markhaseva, de cribed (Ferrari & Markhaseva, 2000a). New species, BrachycalamtS 

flemingeri Ferrari and Markhaseva described from specimens collected off of Kona (Ferrari 

& Markhaseva, 2000b). 

The caridean shrimp previously identified as lysmata pa11cidens was newly eported 

as l ysmara triseracea (Heller) by Wickstcn (2000). In fam ily Polychelidac, Polyclieles 

asper Rathbun [now Homeryo11 asper (Rathbun)). Polycheles gra1111/atus Faxon [now 

Penracheles laevis Bate], Polyche/es synderi Rathbun [now Pentacheles synderi (Rath

bun)]. Polycheles phosphorus Rathbun described as new species Polycheles s11rd11s Galil 

(Galil, 2000). A new species. Ca/appa pokipoki Ng [family Calappidae] described ( g, 

2000). The biogeography of the 6 species of 1rapeziid crabs in the Hawaiian Islands is 

detailed (Castro, 1999). The systematics of the stomatopod formerly called Go11odacty/11s 

aloha is redefined as Gonac1ylace11s m11tatus (Lanchesrer) (Barber & Erdmann, 2000). 

The interspecific fighting between the l ybia edmonsoni, a small xamhid crab, and the 

minute sea anemone (Triactis producta) in each of its claws is described (Karplus et al., 

2000). Schubart & Ng (2000) reevaluated the status of the plagusiid crabs, Plagusia 111ber

c11/ara formerly reponed from Hawai'i is synonymized under P. squamosa (Herbst). The 

lndo-Pacific palicid crabs have bee n revised by Castro (2000): Mane/la spinipes is now 

Crosso10110111s spinipes (DeMan), Palicus 111ac11/a1tts and Cymopolia medipacifica are 

now Exopalic11s 111ac11/at11s (Edmondson), Cymopoliafislteri is now Pseudopalicus i11ves-

1igatoris (Alcock), Palic11s oal111e11sis is now Pse11dopalic11s oalwensis (Rathbun). 

Chordata: Pisces 
Two new species described from Hawaiian waters: Gym1101horax polyspo11dy/11s Bohlke 

& Randall and Gymnothorax prismodon Bohlke & Randall (Muracnidae] (Bohlke & 

Randall, 2000). The rare viper shark, Trigo11og11a1l111S kabeyai Mochizuki and Ohe. 1990 

was reported from the Hawaiian Islands (northwest of Kure Atoll) for the first time 

(Wetherbee & Kajiura. 2000). A new species, Sy11chirop11s ltawaiiensis Fricke, [Callio

nymidac] was described (Fricke, 2000). 

Chordata: Amphibia 

The acanthocephalan parasite, Acanrhocephalus bufonis, reported from the toad Bufo 

marim1s in Hawai 'i for the first time (Barton & Pichelin, 1999). 

Chordata: Reptilia 
Eight helminth parasi1cs are reported from the brown anoleA110/is sagrei (Polychrotidae); 

two, Arracris scelopori and Atractis squamatae, were previously unknown in Hawai ' i. 
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