Numbers of Hawaiian Species: Supplement 1

SCOTT E. MILLER and LUCIUS G. ELDREDGE? (Hawaii Biological Survey, Bishop Museum,
P.O. Box 19000, 1525 Bernice Street, Honolulu, Hawaii 96817, USA)

This is a supplement to our earlier tabulation of species known from Hawaii
(Eldredge & Miller 1995; see also Mlot 1995). The Hawaii Biological Survey is currently
working on species checklists and bibliographies for many of these taxa, so this should be
viewed as an interim report subject to further change. See Eldredge & Miller (1905) for
definitions and scope. We have not included bacteria and viruses, but have now included
human parasitic protists and helminths. Allison er al. (1995, table 21.3) summarized the
numbers of marine species based on Eldredge & Miller (1995).

From literature and unpublished sources, approximately 22,056 species have been
recorded from the Hawaiian Islands and surrounding waters. Of these, 8,850 are endem-
ic to the Hawaiian Islands, and 4,465 are nonindigenous species of protists, fungi, plants
and animals. These numbers include significant refinements from the previous compila-
tion by Eldredge & Miller (1995), based on continued literature survey and review by spe-
cialists, especially among the parasitic Protozoa and helminths. Many gaps in knowledge
of Hawaii’s biota remain and many species of protists, algae, fungi, worms and arthropods
remain to be described.

Table 1. Estimates of numbers of species of the Hawaiian biota (based on Eldredge &
Miller 1995, as updated by this paper and other papers in this issue of Records of the
Hawaii Biological Survey).

Taxon Total Endemic NIS
Algae and other protists 2228 4 57
Fungi and lichens 2023 240 0?
Flowering plants 1910 850 877
Other plants 703 243 50
Mollusks 1656 956 75+
Insects 7862 5237 2527
Other arthropods 1795 335 519
Other invertebrates 2338 785 250
Fish 1195 139 73
Amphibians 4 0 4
Reptiles 24 0 20
Birds 274 60 46
Mammals 44 1 19
Total 22056 8850 4465

Endemic species are restricted to Hawaii; nonindigenous (= alien, = exotic, includes introduced) species do not nat-
urally occur in Hawaii; indigenous species occur naturally in Hawaii but are not endemic. See Eldredge & Miller
1995 for additional definitions and qualifications.
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Freshwater and terrestrial Cyanophyta (blue-green algae)

We have not yet reconciled the many old records (e.g., MacCaughey 1918, Tilden
1901, 1910) with current nomenclature. Some recent records include Doty & Watson
1981, MacEntee & Bold 1978, and Zimmerman & Bergman 1990. Patterson et al. (1991
and included references) included many Hawaiian species in a phytochemical screening
program. The recorded flora of freshwater and terrestrial forms likely approaches 100
species.

Freshwater and terrestrial algae

We have not yet reconciled the many old records (e.g., MacCaughey 1918, Tilden
1901) with current nomenclature, but our original estimate of over 120 species was too
low. Recent authoritative records include over 172 diatoms (Fungladda er al. 1983), 26
desmids (Prescott er al. 1975-1983), and 34 macroalgae in streams (Vis ef al. 1994). The
total likely exceeds 250 species.

Protozoa

The protists of the Hawaiian islands have never been systematically surveyed, but we
have accumulated records of 207 species (excluding Foraminifera) from a variety of
sources. Only authoritative identifications have been included. We expect that the ultimate
number of species will be vastly greater.

Free-living marine protozoa: 39 species (Phillips 1977, Larsen & Patterson 1990),
in addition to over 1000 species of Forminifera (Chave 1987).

Free-living freshwater protozoa: 61 species, including 59 testaceous rhizopods (Van
Winkle 1927). Paramecium primaurelia Sonneborn 1975, and Tetrahymena tropicalis
Nanney & McCoy 1976 (=T. pyriformis variety 9 of Elliott et al. 1964).

Free-living soil protozoa: At least 31 ciliates, 9 flagellates, 6 Sarcodina, and 10
Testacea recorded from various habitats on Hawaii Island (Bamforth & Eggler 1973,
Foissner 1993, 1994).

Parasitic protozoa of terrestrial vertebrates including humans: 60 species. Alicata
(1969) detailed the species known from humans and domestic animals. Other key ref-
erences include: Colgrove (1976 — dog), Metcalf (1923 — amphibian), Upton et al.
(1994 — reptiles), Wallace & Frenkel (1975 — cat), Van Hoven et al. (1992 — deer), and
Van Riper (1991 — birds).

Parasitic protozoa of invertebrates: 11 species symbionts in 3 species of termites
(Kirby 1941-1946, Lai et al. 1983), at least 9 species from insects (Fujii & Tamashiro
1967, Tamashiro 1968, Tanabe & Tamashiro 1967, Tanada 1957), 2 species from marine
crabs (Ball 1963).

Parasitic protozoa of marine fishes: 8 species (Basson et al. 1990, Lom 1970, Moser
& Noble 1977a, b).

Fungi

We have not yet tabulated the number of fungi beyond our original estimates, but it
is worth pointing to the recent work on yeasts associated with flowering plants (Starmer
1981), especially Opuntia cactus (Starmer er al. 1990); the recent reviews of rust fungi
(over 74 species — Gardner & Hodges 1989, Gardner 1994); and Agaricales (101 taxa —
Desjardin et al. 1992).
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Platyhelminthes (zooparasitic)

Of 583 species, 56 are cestodes (tapeworms) including 20 from marine fishes
(Cornford 1974, Carvajal er al. 1976, Beveridge & Campbell 1993, Brill er al. 1987,
Deardoff et al. 1984, Gulyaev & Korotaecva 1989, Yamaguti 1968a), 1 from freshwater
fishes (Font & Tate 1994), 21 from terrestrial vertebrates (including human) (Alicata
1969, Olsen & Haas 1976, Lewis & Holmes 1971), of 2 species from intermingling mam-
mals 1 is new record (McKenzie & Davidson), 7 from green turtles (Dailey er al. 1992),
| from porpoise (Testa & Dailey 1977), 4 from Hawaiian monk seal (Anderson 1987), and
| from “megamouth™ shark (Dailey & Vogelhein 1982); the remaining 527 species are
trematodes (flukes), 507 from marine fishes (Lebedev 1984, Mamaev 1989, Oliver 1983,
Yamaguti 1965, 1968b, 1970), 16 from terrestrial vertebrates (including human) (Alicata
1969, O'Leary et al. 1985), 1 unidentified species (larva) from freshwater fish (Font &
Tate 1994), 1 from nonindigenous, marine, cage-cultured tilapia (Kaneko et al. 1988), 1
species from the cane toad (Speare 1990), 1 species with secondary intermediate stage in
coral Porites compressa (Aeby 1991).

Acanthocephala

Three species not reported in 1995: Moniliformis moniliformis from rats (Alicata
1969) and cockroach (Schaefer 1970); Corynosoma rauschi from Hawaiian monk seal
(Dailey er al. 1988); and Mediorhynchus orientalis from birds (Schmidt & Kuntz 1977);
also unidentified species from freshwater fish (Font & Tate 1994).

Nematoda (zooparasitic)

Of 131 zooparasitic species, 93 reported from terrestrial vertebrates (including man)
(Alicata 1969), of 22 species reported from intermingling mammals 12 are new records
(McKenzie & Davidson 1989), 1 species from Hawaiian monk seal (Dailey 1988), 1 from
albatross (Langston & Hillgarth 1995), 3 from endemic birds (Cid del Prado ez al. 1985),
3 from gamebirds (Lewin & Holmes 1971, Smith 1973), 18 from marine fishes (Bruce et
al. 1994, Deardoff & Overstreet 1982, Deardoff er al. 1982, 1983, Deardoff 1987, Noble
1966, Solovjeva & Pozdnyakov 1984), and | from freshwater fish (Font & Tate 1994).

Tardigrada
Pollock (1995) published the first record of 2 species of marine tardigrades—
Dipodarctus borrori and D. anaholiensis—from Anahola Bay, Kauai.

Bryozoa

Two Hawaiian freshwater bryozoan species were overlooked in our earlier report
(Bailey-Brock & Hayward 1984); one new deepwater, marine species described
(Chimonides & Cook 1994),

Mollusca

Cowie et al. (1995) previously cited as “in press” has been published; the 75 non-
indigenous species in the table represents non-marine mollusks only— numbers of non-
indigenous marine mollusks have not yet been ascertained (R.H. Cowie, pers. comm.).



RECORDS OF THE HAWAII BIOLOGICAL SURVEY FOR 1995 11

Annelida: Hirudinea
Two leeches collected in association with freshwater fishes to be added to species
list: Myzobdella lugubris and Cystobranchus sp. (Font & Tate 1994).

Arthropoda: Crustacea

Recent additions to the crustacean fauna of the Hawaiian Islands include: cyclopoid
copepod Haplostomides hawaiiensis [n.sp.](Ooishi 1994); harpacticoid copepod
Psammopsyllus stri (Kunz 1993); ascothoracid cirriped Laura bicornuta [n.sp.] and
Zoanthoecus cerebroides [n.sp.](Grygier 1985); mysids Anisomysis hawaiiensis [n.sp.], A.
extranea [n.sp.], A. xenops (Murano 1995), Holmesimysis costata (Holmquist 1979), and
Gnathophausia longispina (Wilson & Boehlert 1993); marine isopods Neonaesa rugosa
and Cymodocella hawaiiensis [n.sp.](Bruce 1994); deep-water caridean shrimp Opaepele

loihi [n.gen. & n.sp.]J(Williams & Dobbs 1995).

Terrestrial and freshwater Arthropoda

The numbers for some groups have changed because of continued refinement of syn-
onymies and distribution status in the database (G.M. Nishida, pers. comm.), as well as
recent publications (Gillespie 1994—3 new endemic spiders; Asquith 1994—39 new
endemic bugs). Many additional endemic species of arthropods remain to be described
(e.g. Howarth 1990). Also, for the original figure for nonindigenous species of the insect
order Diptera, there was a typographical error in the table. The number for NIS should
read 361 rather than 631 (this did not impact the total numbers).

Insecta: 7862 total species, including 5237 endemic and 2527 nonindigenous;

Araneae: 200 total species, including 126 endemic and 70 nonindigenous;

Acari: 529 total species, including 103 endemic and 365 nonidigenous.

Symphyla: Has 5 nonindigenous species (Nishida 1994). It was overlooked in the
original list.

Chordata: Reptilia
Our original list omitted 3 indigenous species of sea turtles and 3 nonindigenous
species of freshwater turtles (C. Kishinami, pers. comm.).

Acknowledgements

Our literature survey was improved by access to the CAB Abstracts and AGRICO-
LA databases (CAB International and National Agriculture Library, U.S. Dept. of
Agriculture, respectively). We thank the libraries of Bishop Museum, Santa Barbara
Museum of Natural History, University of California at Santa Barbara, and University of
Hawaii at Manoa for access to literature. Various specialists have assisted in literature
search and analysis, or submitted reprints. The specimen database for the U.S. National
Animal Parasite Collection, U.S. Department of Agriculture, Beltsville, Maryland (E.P.
Hoberg & P.A. Pilitt) also helped our literature search. This is an interim product from a
project supported by the John D. and Catherine T. MacArthur Foundation and National
Biological Service.




12 BISHOP MUSEUM OCCASIONAL PAPERS: No. 45, 1996

Literature Cited

Aeby. G.S. 1991. Behavioral and ecological relationships of a parasite and its hosts with-
in a coral reef system. Pac. Sci. 45: 263-69.

Alicata, J.E. 1969. Parasites of man and animals in Hawaii. S. Karger, Basel. 190 p.

Allison, A., S.E. Miller & G.M. Nishida. 1995. Hawaii Biological Survey: a model for
the Pacific Region, p. 349-55. In: Maragos, I.LE., M.N.A. Peterson, L.G. Eldredge,
J.E. Bardach & H.F. Takeuchi, eds., Marine and coastal biodiversity in the tropical
island Pacific region. Volume 1. Species systematics and information management
priorities. East-West Center, Honolulu. xxii + 424 p.

Anderson, K.1. 1987. A redescription of Diphyllobothrium stemmacephalum Cobbold,
1858 with comments on other marine species of Diphyllobothrium Cobbold, 1958. /.
Nat. Hist. 21: 411-27.

Asquith, A. 1994. Revision of the endemic Hawaiian genus Sarona Kirkaldy (Het-
eroptera: Miridae: Orthotylinae). Bishop Mus. Occas. Pap. 40: 1-81.

Bailey-Brock, J.H. & P.J. Hayward. 1984. A freshwater bryozoan, Hyalinella vathiriae
Hastings (1929), from Hawaiian prawn farms. Pac. Sei. 38: 199-204.

Ball, G H. 1963. Cephaloidophora carpilodei n. sp. and C. pinguis n. sp., gregarines of a
xanthid crab in Hawaii. J. Protozool. 10: 321-27.

Bamforth, S.S. & W.A. Eggler. 1973, Protozoa from pumice soils of Kilauea Iki
Volcano, Hawaii. J. Protozool. 20: 496. [abstract]

Basson, L., J.G. Van As & L. Fishelson. 1990. A new species of Trichodina (Ciliophora:
Peritrichia) from the intestine of the surgeonfish Acanthurus xanthopterus. Int. J.
Parasitol. 20: T85-87.

Beveridge, I. & R. A. Campbell. 1993. A revision of Dasyrhynchus Pinter (Cestoda:
Trypanorhyncha), parasitic in elasmobranch and teleost fishes. Syst. Parasitol. 24:
129-57.

Brill, RW., R. Bourke, J. A. Brock & M. D. Dailey. 1987. Prevalence and effects of
infection of the dorsal aorta in yellowfin tuna, Thunnus albacares, by the larval ces-
tode, Dasyrhynchus talismani. Fish. Bull. 85: 767-76.

Bruce. N.L. 1994, New records of marine isopod crustaceans (Sphacromatidae) from
Hawaiian waters. Crustaceana 67: 381-86.

,R.D. Adlard & L.R.G. Cannon. 1994, Synoptic checklist of ascaridoid parasites
(Nematoda) from fish hosts. Invertebr. Taxon. 8: 583-674.

Carvajal, J., RA. Campbell & E.M. Cornford. 1976. Some tyrypanorhynch cestodes
from Hawaiian fishes with descriptions fo new species. J. Parasitol. 62: 70-77.
Chimonides, P.J. & P.L. Cook. 1994. Notes on the genus Cranosina (Bryozoa,

Cheilostomida). Zool. Scripta 23: 4349,

Cid del Prado, Vera, I.. A.R. Maggenti & C. van Riper, III. 1985. New species of
Spiruridae (Nemata: Spirurida) from endemic Hawaiian honeycreepers (Passeri-
formes: Drepanididae), the Japanese white-eye (Passeriformes: Zosteropidae) and a
new species of Acuariidae (Nemata: Spirurida) from the Japanese white-eye collect-
ed on the island of Hawaii. Proc. Helminthol. Soc. Wash. 52: 247-59.

Colgrove, D.J. 1976. Canine babesiosis in Hawaii. J. Amer. Ver. Med. Assoc. 168:
391-9a

Cornford, EM. 1974. Two tetraphyllidean cestodes from Hawaiian stingrays. J. Para-
sitol. 60): 94248,




RECORDS OF THE HAWAII BIOLOGICAL SURVEY FOR 1995 13

Cowie, R.H., N.L. Evenhuis & C.C. Christensen. 1995. Catalog of the native land and
freshwater molluscs of the Hawaiian Islands. Backhuys Publ., Leiden. vi + 248 p.

Dailey, M.D. & W. Vogelbein. 1982. Mixodigmatidae, a new family of cestode (Try-
panorhyncha) from a deep sea, planktivorous shark. J. Parasitol. 68: 145-49.

. MLL. Fast & G.H. Balazs. 1992, A survey of the Trematoda (Platyhelminthes:

Digenea) parasitic in green turtles, Chelonia mydas (L.) from Hawaii. Bull. South.

Calif. Acad. Sci. 91: 84-91.

, R.V. Santangelo & W. G. Gilmartin. 1988. A coprological survey of helminth
parasites of the Hawaiian monk seal from the northwestern Hawaiian Islands. Mar.
Mamm. Sci. 4: 125-31.

Deardoff, T.L. 1987. Redescription of Pulchrascaris chiloscylli (Johnston and Mawson,
1951) (Nematoda: Anisakidae), with comments on species in Pulchrascaris and
Terranova. Proc. Helminthol. Soc. Wash. 54: 28-39,

& R.M. Overstreet. 1982. Hysterothylacium pelagicum sp. n. and H. cornutum

(Stossich, 1904) (Nematoda: Anisakidae) from marine fishes. Proc. Helminthol. Soc.

Wash. 49: 246-51.

. M.M. Kliks, M.E. Rosenfeld, R.A. Rychlinski & R.S. Desowitz. 1982. Larval

ascaridoid nematodes from fishes near the Hawaiian Islands, with comments on

pathogenicity experiments. Pac. Sci. 36: 187-201.

. R.B. Raybourne & T.E. Mattis. 1984. Infections with trypanorhynch plerocer-
ci (Cestoda) in Hawaiian fishes of commercial importance. Sea Grant Q. 6: 1-6.

Desjardin, D.E., G.J. Wong & D.E. Hemmes. 1992. Agaricales of the Hawaiian Islands.
I. Marasmioid fungi: new species, new distributional records, and poorly known
taxa. Can. J. Bot. 70: 53042,

Doty, MLS. & L.-L. Watson. 1981. Terrestrial algae, p. 165-71. In: Mueller-Dombois, D.,
K.W. Bridges & H.L. Carson, eds., Island ecosystems: biological organization in
selected Hawaiian communities. Hutchinson Ross Publ. Co., Stroudsburg, Penn.

Eldredge, L.G. & S.E. Miller. 1995. How many species are there in Hawaii? Bishop
Mus. Occas. Pap. 41: 3—18.

Elliott, A.M., M.A. Studier & J.A. Work. 1964. Tetrahymena pyriformis from several
Pacific islands and Australia. J. Protozool. 11: 370-78.

Foissner, W. 1993, Corticocolpoda kaneshiroae n. g., n. sp., a new colpodid ciliate (Pro-
tozoa, Ciliophora) from the bark of ohia trees in Hawaii. J. Euk. Microbiol. 40:
764-75.

. 1994. Bryometopus hawaiiensis sp. n., a new colpodid ciliate from a terrestrial
biotope of the Hawaiian archipelago (Protozoa: Ciliophora). Ann. Naturhist. Mus.
Wien (B)96: 19-27.

Font, W.F. & D.C. Tate. 1994. Helminth parasites of native Hawaiian freshwater fishes:
an example of extreme ecological isolation. J. Parasitol. 80: 682-88.

Fujii, J.K. & M. Tamashiro. 1972. Nosema tephrititae sp. n., a microsporidian pathogen
of the Oriental Fruit Fly, Dacus dorsalis Hendel. Proe. Hawaii. Entomol. Soc. 21:
191-203.

Fungladda, N., I. Kaczmarska & S.R. Rushforth. 1983, A contribution to the freshwa-
ter diatom flora of the Hawaiian islands. Biblioth. Diatomol. 2: 1-103.

Gardner, D.E. 1994. The native rust fungi of Hawaii. Can. J. Bot. 72: 976-89.
& C.S. Hodges, Jr. 1989. The rust fungi (Uredinales) of Hawaii. Pac. Sci. 43:

41-5).




14 BISHOP MUSEUM OCCASIONAL PAPERS: No. 45, 1996

Gillespie, R.G. 1994, Hawaiian spiders of the genus Tetragnatha: 111. Tetragnatha acuta
clade. J. Arachnol. 22: 161-68.

Grygier, M.J. 1985. Lauridae: taxonomy and morphology of ascothoracid crustacean
parasites of zoanthids. Bull. Mar. Sci. 36: 278-303.

Gulyaev, V.D. & V.D. Korotaeva. 1989. [Redescription of the type species of
Glossobothrium Yamaguti, 1952 (Cestoda, Pseudophyllidea.] Vestn. Zool. 1989(6):
8-11. [in Russian]

Holmquist, C. 1979. Mysis costata Holmes, 1900, and its relations (Crustacea, Mysi-
dacea). Zool. Jahrb. (Syst.) 106: 471-99,

Howarth, F.G. 1990. Hawaiian terrestrial arthropods: An overview. Bishop Mus. Occas.
Pap. 30: 4-26.

Kaneko, J.J., II, R. Yamada, J.A. Brock & R.M. Nakamura. 1988. Infection of tilapia,
Oreochromis mossambicus (Trewavas), by a marine monogenean, Neobenedenia
melleni (MacCallum, 1927), 1963 in Kaneohe Bay, Hawaii, USA, and its treatment.
J. Fish Dis. 11: 295-300.

Kirby, H. 1941-1946. Devescovinid flagellates of termites. Univ. Calif. Publ. Zool. 45:
1-318.

Kunz, H. 1993. Beitrag zur kenntnis von zwei Psammopsyllus-arten (Copepoda, Harpac-
ticoida, Cylindropsyllidae). Crustaceana 64: 143-54.

Lai, P.Y., M. Tamashiro & J.K. Fujii. 1983. Abundance and distribution of the three
species of symbiotic Protozoa in the hindgut of Coptotermes formosanus (Isoptera:
Rhinotermitidae). Proc. Hawaii. Entomol. Soc. 24: 271-76.

Langston, N. & N. Hilgarth. 1995. Moult varies with parasites in Laysan Albatross.
Proc. R. Soc. Lond. (B) 261: 23943,

Lebedev, B.I. 1984, [New taxa of gastrocotylid-like monogenans.] Parazity Zhivotnykh i
Rastenii [Parasites of animals and planits], p. 17-24. [In Russian with English sum-
mary.]

Lewin, V. & J.C. Holmes. 1971. Helminths from exotic game birds of the Puuwaawaa
Ranch, Hawaii. Pae. Sei. 25: 372-81.

Lom, J. 1970. Trichodinid ciliates (Peritrichida: Urceolariidae) from some marine fishes.
Fol. Parasitol. 17: 113-25.

MacCaughey, V. 1918. Algae of the Hawaiian Archipelago. Bot. Gaz. 65: 42-57,
121-49.

MacEntee, F.J. & H.C. Bold. 1978. Some microalgae from sand. Texas J. Sci. 30:
167-73.

Mamaev, Y. 1989. [The species compositon and morphological characteristics of the
genus Microcotyle (Microcotylidae, Monogenoidea)], p. 32-38 In: Lebedev, B.L,
ed., Parazitologicheskie Issledovaniya [Investigations in parasitology]. [In Russian
with English summary.]

Margulis, L., J.O. Corliss, M. Melkonian & D.]J. Chapman, eds. 1990. Handbook of
Protoctista. Jones and Bartlett, Boston. xli + 914 p.

McKenzie, MLE. & W.R. Davidson. 1989. Helminth parasites of interminglind axis deer,
wild swine and domestic cattle from the island of Molokai, Hawaii. J. Wildl. Dis. 25:
23801,

Metcalf, M.M. 1923. The opalinid ciliate infusorians. U.S. Natl. Mus. Bull. 120: 1-484.

Milot, C. 1995. Biological surveys in Hawaii, taking inventory of a biological hot spot.
Science 269: 322-23.



RECORDS OF THE HAWAII BIOLOGICAL SURVEY FOR 1995 15

Moser, M. & E.R. Noble. 1977a. Three genera of Myxosporida (Protozoa) in macrourid
fishes. Int. J. Parasitol. T: 93-96.

& E.R. Noble. 1977b. Zschokkella (Protozoa: Myxosporida) in macrourid fishes.
Int. J. Parasitol. 7: 97-100.

Murano, M. 1995. New and already known species of the genus Anisomysis (Mysidacea)
from Hawaii and the Society Islands. J. Crust. Biol. 15: 355-64.

Nanney, D.L. & J.W. McCoy. 1976. Characterization of the species of the Terrahymena
pyriformis complex. Trans. Am. Microscop. Soc. 95; 664-82.

Nishida, G.M., ed. 1994. Hawaiian terrestrial arthropod checklist. Second edition. Bishop
Mus. Tech. Rep. 4: 1-287.

Noble, E. R. 1966. A new camallanid nematode from Hawaii. Pac. Sci. 20: 360-66.

O’Leary, ML.J., ].T. Berthiaume & V. Sakbun. 1985. Treatment of Clonorchis sinensis
in Hawaii’s Laotian population—experience with praziquantel. Hawaii Med. J. 44:
63-64.

Oliver, G. 1983. Diplectanum yamaguti sp. n. (Monogenea, Monopisthocotylea,
Diplectanidae), parasite de Kyphosus cinerascens (Forsskil) a Hawaii. Zool. Scripta
12: 91-93.

Olsen, O.W. & W.R. Haas. 1976. A new record of Spirometra mansoni, a zoonotic tape-
worm, from naturally infected cats and dogs in Hawaii. Hawaii Med. J. 35: 261-63.

Qoishi, S. 1994. Haplostomides hawaiiensis, new species (Copepoda: Cyclopoida: Asci-
dicolidae), associated with the ascidian Polyclinum constellatum at Honolulu, Ha-
waii, Hydrobiologia 292/293: 89-96.

Patterson, G.M.L., C.L. Baldwin, C.M. Bolis, F.R. Caplan, H. Karuso, L.K. Larsen,
LA. Levine, R.E. Moore, C.S. Nelson, K.D. Tschappat, G.D. Tuang, E. Furu-
sawa, S. Furusawa, T.R. Norton & R.B. Raybourne. 1991. Antineoplastic activi-
ty of cultured blue-green algae (Cyanophyta). J. Phycol. 27: 530-36.

Pollock, L.W. 1995. New marine tardigrades from Hawaiian beach sand and phylogeny
of the family Halechiniscidae. Invert. Biol. 114: 220-35.

Prescott, G.W. et al. 1975-1983. A synopsis of North American desmids. Part 11. Desmi-
diaceae: Placodermae. Sections 1-5. University of Nebraska Press, Lincoln. [coau-
thors vary]

Schaefer, P.W. 1970. Periplanta americana (L.) as intermediate host of Moniliformis
moniliformis (Bremser) in Honolulu, Hawaii. Proc. Helminthol. Soc. Wash. 37:
204-06.

Schmidt, G.D. & R.E. Kuntz. 1977. Revision of Mediorhynchus Van Cleave 1916
(Acanthocephala) with a key to species. J. Parasitol. 63: 500-07.

Schottelius, J. 1989. Contribution to the characterization of South American Trypanoso-
matidae: I. The importance of lectins, neuraminic acid and neuraminidase for the dif-
ferentiation of trypanosomes and leishmania from the New World. Zool. Anz. 223:
67-81.

Smith, H.E. 1973. Syngamus trachea: a first record in Hawaii. Elepaio 33(9): 95-96.

Solovjeva, G.F. & S.E. Pozdnyakov. 1984. [A new nematode species, Hysterothylacium
hospitum n. sp. (Nematoda, Anisakidae), found in the spiral valve of a blue shark.]

Parazitologia 18(1): 66—68. [In Russian with English summary.]

Sonneborn, T.M. 1975, The Paramecium aurelia complex of fourteen sibling species.
Trans. Am. Microscop. Soc. 94: 155-78. . )

Speare, R, 1990, A review of the discases of the cane toad, Bufo marinus, with comments




16 BISHOP MUSEUM OCCASIONAL PAPERS: No. 45, 1996

on biological control. Aust. Wildl. Res. 17: 387—410.

Starmer, W.T. 1981. A comparison of Drosophila habitats according to the physiological
attributes of the associated yeast communities. Evolution 35: 38-52.

, M.-A. Lachance, H.J. Phaff & W.B. Heed. 1990. The biogeography of yeasts
associated with decaying cactus tissue in North America, the Caribbean, and north-
ern Venezuela. Evol. Biol. 24: 253-96.

Tamashiro, M. 1968. Microbial control in Hawaii. Proc. Hawaii. Entomol. Soc. 20:
157-67.

Tanabe, A.M. & M. Tamashiro. 1967. The biology and pathogenicity of a mi-
crosporidian (Nosema trichoplusiae sp. n.) of the cabbage looper, Trichoplusia ni
(Hiibner) (Lepidoptera: Noctuidae). J. Invert. Pathol. 9: 188-95.

Tanada, Y. 1957. An annotated list of infectious diseases of insects in Hawaii. Proc.
Eighth Pac. Sci. Cong. 3A: 1235-1250.

Testa, J. & M.D. Dailey. 1977. Five new morphotypes of Phyllobothrium delphini
(Cestoda: Tetraphyllidea), their relationship to existing morphotypes, and their zoo-
geography. Bull. South. Calif. Acad. Sci. 76: 99-110.

Tilden, J.E. 1901. Collection of algae from the Hawaiian Islands. Hawaii. Ann. 1902:
106-13.

. 1910. Minnesota algae. Yolume 1. The Myxophyceae of North America and adja-
cent regions including Central America, Greenland, Bermuda, the West Indies and
Hawaii. University of Minnesota, Minneapolis. iv + 328 p.

Upton, S.J., A A. Marchiondo & R.N. Williams. 1988. New species of Isospora (Api-
complexa: Eimeriidae) from passeriform birds of Hawaii. Syst. Parasitol. 12: 81-85.

. K. Hanley & T.J. Case. 1994, Eimeria frenatus n.sp. and Eimeria rochalimai
(Apicomplexa: Eimeriidae) from Hemidactylus frenatus (Sauria: Gekkonidae) in
Hawaii, U.S.A. Trans. Am. Microscop. Soc. 113: 390-94.

Van Hoven, W., F.M.C. Gilchrist & T.C. Telfer. 1992. A comparison of rumen ciliates
in black-tailed deer from California and Hawaii. Calif. Fish Game 78: 124-27.

Van Riper, C., ITI. 1991. The impact of introduced vectors and avian malaria on insular
passeriform bird populations in Hawaii. Bull. Soc. Vector Ecol. 16: 59-83.

Van Winkle, M.E. 1927. Freshwater testaceous rhizopods of Hawaii. Unpubl. M.S. the-
sis, University of Hawaii, Honolulu. 41 p.

Vis, MLL., R.G. Sheath, ] A. Hambrook & K.M. Cole. 1994, Stream macroalgae of the
Hawaiian Islands: a preliminary survey. Pac. Sci. 48: 175-87.

Wallace, G.D. & J.K. Frenkel. 1975. Besnoitia species (Protozoa, Sporozoa,
Toxoplasmatidae): recognition of cyclic transmission by cats. Science 188: 369-71.

Williams AB. & F.C. Dobbs. 1995. A new genus and species of caridean shrimp
(Crustacea: Decapods: Bresiliidae) from hydrothermal vents on Loihi Seamount,
Hawaii. Proc. Biol. Soc. Wash. 108: 228-37.

Wilson, C.D. & G.W. Boehlert. 1993. Population biology of Gnathophausia longispina
(Mysidacea: Lophogastrida) from a central North Pacific seamount. Mar. Biol. 115:
537-43.

Yamaguti, S. 1965. New digenetic trematodes from Hawaiian fishes, 1. Pac. Sci. 19:
438-81.

———— 1968a. Cestode parasites of Hawaiian fishes. Pac. Sei. 22: 21-36.

. 1968b. Monogenetic trematodes of Hawaiian fishes. Unviersity of Hawaii Press.




RECORDS OF THE HAWAII BIOLOGICAL SURVEY FOR 1995 17

287 p.

- 1970. Digenetic trematodes of Hawaiian fishes. Keigaku Publishin g Co., Tokyo.
436 p.

Zimmerman, W.J. & B. Bergman. 1990. The Gunnera symbiosis: DNA restriction frag-

ment length polymorphism and protein comparisons of Nostoc symbionts. Microbial
Ecol. 19: 291-302.




