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SUMMARY

All fish species recorded from within the 200 nautical mile exclusive economic zones surrounding the State of
Hawai ‘i and Johnston Atoll (200-nmi EEZ) are reviewed. These species are identified as endemic, indigenous,
successfully introduced, unsuccessfully introduced, waifs, questionably occurring in the region, or falsely
recorded from Hawai‘i’s waters. Fish species that have been taken near but not within the 200-nmi EEZ and
whose general distributions indicate that they can be expected to occur in Hawai‘i’s waters are also listed.
Hawaiian and English common names are given for species that have either. A regional synonymy is given of
scientific names that have been used for records of each species from the Hawaiian Islands. For each species,
information is given on its geographic distribution and depth range within the Hawaiian Archipelago, its entire
geographic range, its entire depth range, and its general habitat. A bibliography on the taxonomy and biogeog-
raphy of these species is included. The history of ichthyology in the Hawaiian Islands is reviewed.

There are 1250 fish species recorded within the 200-nmi Hawaiian Islands and Johnston Atoll EEZ, includ-
ing 55 introduced species that have successfully established reproducing populations. Also included in this num-
ber are 26 species recorded from ephemeral occurrences that are considered to be “waifs” or “expatriates” and
do not appear to have reproducing populations within the 200-nmi Hawaiian Islands and Johnston Atoll EEZ.
Excluded from the total are 49 introduced species that failed to become established. There are 79 demonstrably
false records of fish species from the region and 38 species with questionable records. Twenty-five of the 1250
confirmed species (and an additional three unconfirmed species) have not been found in the Hawaiian Islands
but are recorded from Johnston Atoll, which is clearly part of the Hawaiian biogeographic region. The only
indigenous freshwater species are five species of amphidromous gobioids. Fish species continue to be newly
recorded from the region at a slow but steady pace. An additional 104 wide-ranging, oceanic species not record-
ed from the 200-nmi EEZ will likely be found in Hawai‘i’s waters, bringing the probable number of Hawaiian
fish species to 1354. An extrapolation of new fish discoveries in the region between the first published record
in 1782 and 1999 suggested that about 1357 species may eventually be found in the region.

The 10 families with the most species recorded from Hawai‘i’s waters are the Stomiidae (76 species),
Myctophidae (67), Muraenidae (49), Labridae (46), Gobiidae (36), Macrouridae (29), Scorpaenidae and Acan-
thuridae (28), Carangidae (26), and Chaetodontidae (24). Many fish families common in continental regions are
absent in the Hawaiian Islands. Most fish species found in the Hawaiian region occur throughout the region, but
there are distinct subsets of species found only at the extreme ends of the archipelago. There is marked faunal
variation along the archipelago caused by changes in the relative abundance of dominant taxa, however. The
majority (52.4%) of Hawai‘i’s fish species live in close association with substrates but only 25.8% are truly ben-
thic. Entirely pelagic species comprise 35.5% of the fauna. Most (81.3%) of the species live in the upper 200 m
of the water column, 17.6% dwell below 200 m, and just 1.1% live only below 1000 m. There has been almost
no sampling of fishes below 2000 m in the Hawaiian Islands and only 3 species (0.2%) live exclusively below
2000 m. Cosmopolitan species are only 1.8% of Hawai‘i’s fish fauna but circumtemperate species are 10.4%.
There are 155 circum-subtropical species (12.4%) and 364 Indo-Pacific species (29.3%). Seventeen of the unde-
scribed or unidentified species have unknown ranges. The largest biogeographic category of Hawai‘i’s fish
species is that of Pacific Ocean endemic species, which are 36.9% of the fauna (462 species). This includes 195
species that are found only in the Hawaiian Islands and Johnston Atoll. The percent of endemism in the islands
is 15.6% overall or 22.3% if entirely pelagic species are excluded.

The origins of Hawai‘i’s fish fauna are reviewed, using phylogenetic relationships and present-day distri-
bution patterns to argue that the same processes influenced the evolution and biogeography of both the shore
ichthyofauna and the oceanic ichthyofauna. Vicariant speciation and larval dispersal are discussed as the two
processes that most influenced the evolution of Hawai‘i’s fish fauna. The discussion develops the hypothesis
that changing ocean-circulation through geologic time was the major driving force for vicariance and disper-
sal of central Pacific fish taxa in all habitats. A scenario of prehistoric changes in the geology and oceanogra-
phy of the Pacific Ocean, the formation of the Hawaiian Islands, and the fossil record of fishes is given to place
the origins of Hawai‘i’s fish fauna in context with knowledge of the earth’s evolutionary history. The marine
biota of Pacific Islands was shaped through dispersive colonizations, local extinctions, and the evolution of
endemic species via peripheral isolation. The extant Hawaiian Islands shore fish fauna may not have formed
until after ocean currents intensified in the Oligocene (ca. 34 ma), but the oceanic fauna probably evolved in
situ as the archipelago formed beginning in the Cretaceous. Several biogeographic sources are indicated for
the fauna: 1) an ancient Tethyan connection to the eastern Pacific and Caribbean; 2) an ongoing but minor con-
nection to the eastern Pacific; 3) a weak connection to islands of the southeast Pacific; 4) a strong connection
to islands to the south and west of the archipelago that probably was more pronounced in the Pleistocene; and
5) a strong present-day connection from the northwestern Pacific to the Emperor Seamounts and Northwestern
Hawaiian Islands.
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The fish fauna of the Hawaiian Archipelago is being altered by human activities but is healthier than
either the terrestrial biota of the islands or the fish faunas of many other parts of the world. No species are con-
sidered endangered. Only one, the stream-dwelling ‘o‘opu alamo‘o (Lentipes concolor, a goby), has been pro-
posed for listing under the U.S. Endangered Species Act, but its numbers are greater than once thought. The
major threats to the region’s fish populations are habitat degradation, pollution, overfishing, and introduced
species. Freshwater stream, estuarine, and coral-reef fishes are most susceptible to habitat degradation and pol-
lution. In general, fishing pressures are primarily of concern in the main islands rather than threats to fish
species throughout the region. Four snappers and one grouper are considered locally depleted in the main
Hawaiian Islands, and one armorhead is considered overfished at seamounts at the northern end of the 200-
nmi EEZ. There is little evidence that introduced species have directly damaged fish populations although fish-
ermen claim that the bluestripe snapper Lutjanus kasmira competes with and preys upon indigenous species.
The increasing number of introductions is of concern for resource managers, however. Fish populations in the
Hawaiian Archipelago are protected by the region’s refuges, especially the vast expanse of the Northwestern
Hawaiian Islands. The prognosis for the continued health of Hawai‘i’s fish biodiversity away from centers of
human population is therefore good.
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INTRODUCTION

“Research that depends on exact counting of species either across space or through time is probably
misconceived, because the historical nature of the evolutionary process imparts an inescapable inde-
terminateness to the notion of ‘species’.” (O’Hara, 1994).

“So I have decided to issue this volume regardless of its errors and completeness and to allow the next
generation to make additions and corrections in their books and publications.” (Tinker, 1982).

The fish fauna of the Hawaiian Archipelago is the best known of any region on the Pacific tectonic plate (Fig.
1). Hawai‘i is the only oceanic Pacific island archipelago in which the midwater and deep-benthic fish faunas
from >200 m have been extensively sampled. Despite this, there is no adequate, comprehensive checklist avail-
able for the entire Hawaiian Archipelago fish fauna. Neither is there a compilation of bibliographic sources on
the distribution or taxonomy of Hawai‘i’s fishes. This checklist is intended to fill this gap.

The checklist builds upon the earlier efforts of Gosline & Brock (1960) and Tinker (1982). It is intended
to be used as a guide to changes in Hawai‘i’s fish taxonomy and systematics that have occurred since those
efforts, as an initial source for the primary literature for Hawaiian Islands records of fishes prior to 2005, and
as a source for future summaries of Hawai‘i’s fish fauna.

The first attempt at a complete listing of the fishes of the Hawaiian Islands came at the turn of the 20th
century, sponsored by the U.S. Bureau of Commercial Fisheries and done by ichthyologists of Stanford Uni-
versity and the Bureau (Jordan & Evermann, 1905; Gilbert, 1905). More than 50 years passed before the next
listing from the University of Hawai‘i by Gosline & Brock (1960). At the time of that publication Vernon
Brock was director of the Bureau of Commercial Fisheries’ Pacific Ocean Fishery Investigation laboratory, is
now the Pacific Islands Fisheries Science Center (PIFSC) of the National Marine Fisheries Service (NMFS).
It thus seems appropriate that the next listing of the island’s fishes be offered following another 50-year inter-
val after the turn of another century. I am pleased to present this effort as a product of the same agency that
sponsored the 1905 lists (renamed NMFS from Bureau of Commercial Fisheries when the agency was trans-
ferred from the U.S. Department of Interior’s Fish and Wildlife Service to the U.S. Department of Commerce’s
National Atmospheric and Oceanic Administration in 1970). It is also satisfying that the current list is present-
ed after the 50-year anniversary of the founding of the NMFS PIFSC, from which many of the region’s ichthy-
ological discoveries were made during the past 50 years and where the author was employed during the prepa-
ration of this list.

“Fish” and “fishes” are vernacular terms without precise scientific meaning. For the purpose of this list
these terms include animals possessing a notochord (i.e., in the Phylum Chordata), well-developed muscle seg-
ments (myotomes) in the trunk and tail at all life stages after hatching, and fins or fin-folds as adults. Almost
all are capable of swimming as juveniles and adults; perhaps the sole exceptions to this are the parasitic males
of certain species of deep-sea anglerfish. The taxonomic groups included are the lancelets (Subphylum
Cephalochordata); hagfishes (Subphylum Myxini); cartilaginous fishes such as sharks, rays, and ratfishes
(Class Chondrichthyes); and ray-finned bony fishes (Class Actinopterygii). Extinct fish taxa are excluded
because fish fossils from the Hawaiian Islands are unknown. The lancelets (Cephalochordata) are included
even though they are not called “fish” because they superficially resemble actinopterygian larvae and because
larval lancelets are often collected in plankton samples with pelagic, marine actinopterygian larvae.

The discussion is included before the checklist even though the checklist is equivalent to the “results” sec-
tion of most scientific papers. This departs from the usual convention in scientific publication, but it seems
useful because it will allow readers access to the conclusions of this survey without having to go through hun-
dreds of pages of species-listings to reach them. Details and citations that support the claims and conclusions
of the discussion are found in the checklist that follows.

METHODS

This list was compiled almost entirely from the literature. Unpublished records based on specimens were
added for a few species in NMES collections; these are cited as “NMFS PIFSC, unpubl. data”. Other unpub-
lished records obtained from researchers elsewhere are cited as personal communications. The list was initial-
ly compiled by consulting major reviews of Hawai‘i’s fish fauna: Jordan & Evermann (1905), Gilbert (1905),
Gosline & Brock (1960), Struhsaker (1973a), Randall (1976a, 1981a), Tinker (1982), Springer (1982), and
Humphreys et al. (1984). Information was subsequently incorporated from other major summaries of the fauna
published as the list was compiled (i.e., Uchida & Uchiyama, 1986; Borets, 1986; Hoover, 1993; Randall et
al., 1993a,b; Hoover, 1993, 1994, 2003; Chave & Mundy, 1994; Randall, 1996a). The primary literature was
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Figure 2. A map of the major Hawaiian Islands, including the Northwestern Hawaiian Islands (Nihoa to Kure). The curved lines indicate the
boundaries of the 200 nautical mile Hawaiian exclusive economic zone.

consulted for fish families included in those summaries to obtain records of other species and to confirm the
occurrence and taxonomic status of species in the reviews. The checklist includes records and taxonomic
changes published before March 1, 2005.

The region of coverage for the list is the 200-nmi Exclusive Economic Zone (EEZ) of the Hawaiian
Islands (Fig. 2). It includes all fish species taken within a 200-nmi radius of the emergent landmasses of the
State of Hawai‘i. Thus, it includes records from all waters within this radius from the “Big Island” of Hawai ‘i
north past Kure Atoll. Several seamounts north of Kure Atoll, including the extensively sampled Hancock
Seamounts, are included within this radius. The undersea volcano Lo ihi, south of the island of Hawai‘i, is also
included. The geological feature extending from Lo‘ihi Seamount through the Hancock Seamounts is the
“Hawaiian Ridge”. Colahan Seamount is the northernmost feature of the Hawaiian Ridge, but it is outside of
the 200-nmi EEZ. The nomenclature and locations of the Emperor Seamounts were taken from Clague et al.
(1980). The nomenclature and locations of the Northwestern Hawaiian Islands and adjacent undersea features
of the Hawaiian Ridge were taken from Uchida & Uchiyama (1986).

Records of fishes from Johnston Atoll (Fig. 1) are also included in this list. Johnston Atoll is geological-
ly part of the Line Island Ridge and is outside of the Hawaiian 200-nmi EEZ. It is included here because, as
discussed later, it is the only other island within the Hawaiian zoogeographic province (Randall ez al., 1985b;
Ralston ez al., 1986; Kosaki et al., 1989; Boehlert et al., 1992). A few records of widespread, deep-living pelag-
ic or abyssal species from other sites in the central North Pacific Ocean are also included because it is likely
that these species will be found in Hawai‘i’s waters when the deeper (>2000 m) fauna is sampled.

Higher taxa in this list, through the subfamily or tribe level, are arranged following the format of Nelson
(1994) except where noted. Spellings of these taxa may differ from Nelson (1994) as suggested by other stud-
ies. Taxa at the ordinal level and lower are identified by their conventional suffixes in ichthyology: “-iformes”
for order, “-oidei” for suborder, “-idae” for family, “-inae” for subfamily, and “-ini” for tribe. Genera and
species are arranged alphabetically within their families, subfamilies, or tribes.

Species headings in bold type flush left are those for which taxonomy and Hawaiian Islands records have
been confirmed in the primary literature. Species headings in square brackets flush left are those for which tax-
onomic validity and occurrence have not been confirmed or that have had disputed information on ranges or
taxonomy for which authoritative resolution could not be found.

13
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Eric Knight Jordan (1925), son of the famous and prolific ichthyologist David Starr Jordan, described
several new taxa and first recorded other nominal species from the Hawaiian Islands. To avoid confusion and
in departure from usual textual citation convention, the initials of E.K. Jordan are included in citations of this
work to distinguish it from papers by his better known father.

Several printings of Hoover (1993, 1994, 2003, among others) had revisions and additions to the text that
would normally justify recognition of those printings as different editions, but they have not been so identified
by the publisher. This checklist includes information only from the first, second, and ninth printings. The first
printing is cited because it included several first records and other useful information for fish species from the
Hawaiian Islands. The second printing is cited because it included most of the changes and additions to the
first. The ninth is cited as the most recent summary of cumulative changes in other printings prior to publica-
tion of this checklist.

Abbreviations for ichthyology collections and institutions are from Leviton ez al. (1985) and Leviton &
Gibbs (1988).

The format for each species includes:

SCIENTIFIC NAME = the species name considered valid in recent taxonomic literature. Publication dates and
authorship of species names are from Eschmeyer (1998) except for the Amphioxiformes from Poss &
Boschung (1996) and a few other species as noted in the text. Valid scientific names and common names
are followed by information on the original taxonomic description of the species, including the name by
which the species was first taxonomically described, the author, date of publication, page, and location
from where the type material was collected. This information is cited from Eschmeyer (1998) for species
described prior to that work’s completion and from original descriptions for species described thereafter.
A regional synonymy follows the information on each species’ first description giving scientific names
used in major works on Hawai‘i’s fish fauna and primary papers that discuss the taxonomic status of the
species. A question mark (?) following a citation in the regional synonymy indicates uncertainty about the
correct identification of the specimens mentioned in the cited reference. The regional synonymies are not
intended to be a complete taxonomic review, but only a guide to the names used in the regional literature
to validate central Pacific occurrences and nomenclature. The authorship of pre-1998 names in the syn-
onymies follows from Poss & Boschung (1996) and Bigelow & Perez Farfante (1948) for the Amphioxi-
formes, and Eschmeyer (1998) for other species.

TaxoNoMY = references accepted as authoritative for taxonomy for the species.

COMMON NAMES = these are listed with Hawaiian names first, followed by names considered official by the
American Fisheries Society (AFS) (Robins et al., 1991a,b) or United Nations Food and Agriculture
Organization (FAO) (from the various FAO species catalogues and identification guides), and lastly other
common names used frequently in Hawai‘i. Two widely available and authoritative popular guides to
Hawai‘i’s fishes, Hoover (1993, 1994, 2003) and Randall (1996a), were used as the primary sources for
common names, with augmentation from two similar sources for Pacific fishes in general: Myers (1999)
and Randall et al. (1997a). Many common names used in the local fishing community were taken from
an unpublished working list by the State of Hawai‘i’'s Department of Land and Natural Resources
(DLNR). These include certain names of Asian derivation (such as “menpachi”, “gindai”, and “onaga”)
that have become the most frequently used names for their species by local fishermen and are often mis-
understood as being of Hawaiian origin. Citations are sometimes not given for other common names used
within Hawai‘i’s fishing community or in the local aquarium-hobby community. Common names are not
listed when none was found in the literature or when only unwieldy “coined” names were found. Many
of the common names created by Tinker (1982) are the prime examples of the latter.

HAWAIIAN RECORDS AND RANGE = the southeastern-northwestern extent of the species’ distribution along the
Hawaiian Ridge and the source of the Hawaiian records for the species, including the first record of the
species in the archipelago. Locations are given as islands or seamounts, on the assumption that for most
species too little sampling has been done to define the ranges on a finer scale. In many instances, O ‘ahu
is given as a limit or only location of occurrence. It should be recognized that this is an artifact of sam-
pling. Most collecting in Hawai‘i has taken place around O‘ahu, including the sampling by Jordan &
Evermann (1905) much of which was at the Honolulu fish market. Records from fish market sampling by
Jordan & Evermann (1905) are recorded as from O ‘ahu even though many of the fish there may have been
taken elsewhere. Many readers will know that numerous species have broader ranges in the Hawaiian
Islands than are given here, but without published records this information could not be incorporated into
this list. It is hoped that future publications will better document the ranges of the common fishes of the
Hawaiian Islands. Depths of occurrence are taken from the literature without critical review. Depths are
rounded to the nearest meter and records from the upper few centimeters of the ocean or shoreline are
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Figure 3. Detailed map of the Hawaiian Islands showing emergent islands and submerged seamounts within the 200-nmi Hawaiian Exclusive
Economic Zone (from Uchida & Uchiyama, 1986).

given as “1 m”. For oceanic taxa, “fishing depths” are sometimes given to indicate collections taken with
non-opening/closing gear. “Fishing depths” indicate that a species was taken within the range given; the
actual depth ranges of these species may prove to be much more restricted once samples have been col-
lected with opening/closing nets. Locations and depths of occurrence of shallow dwelling species some-
times include the author’s unpublished diving observations;

GENERAL RANGE = the entire range of the species outside of the Hawaiian Islands. The general habitat and
depth range of the species are given. These ranges are given as coarse indications of the species’ geo-
graphic and vertical distributions.

No other life history or ecological information is included, but this information can often be obtained by con-
sulting the references cited for each taxon or from their bibliographies. The compilation of keys, illustrations,
guides to identification, and synopses of biological data on Hawai‘i’s fishes was a larger task than could be
finished by the author. It is hoped that this checklist will facilitate completion of such compilations.

KEY TO ABBREVIATIONS AND HAWAIIAN GEOGRAPHIC LOCATIONS (Fig. 3)

Bank 8 = an unnamed bank northwest of Lisianski, Northwestern Hawaiian Islands (26°17'N, 174°34'W)

Bank 10 = an unnamed bank northwest of Kure Atoll, Northwestern Hawaiian Islands (28°58'N, 178°42'W)

Bank 11 = an unnamed bank northwest of Kure Atoll, Northwestern Hawaiian Islands (28°53'N, 179°38'W)

Brooks = Brooks Bank northwest of French Frigate Shoals, Northwestern Hawaiian Islands (23°07'N,
166°42'W)

Colahan = Colahan Seamount, the most northwestern feature of the Hawaiian Ridge (31°0'N, 176°15'E)

Cross = Cross Seamount, southwest of Hawai‘i Island (18°44'N, 158°15'W)

EEZ = Exclusive Economic Zone. Legally defined as federally controlled waters between 3 and 200 nautical
miles from shore but for brevity used in this manuscript to include all waters within 200-nmi from shore,
including waters from 0-3 nmi from shore that are legally under state control.

French Frigate = French Frigate Shoals, Northwestern Hawaiian Islands (23°45'N, 166°10'W) including
Shark, Tern, Trig, Whale-Skate, Round, Mullet, Near, Bare, East, Gin, Little Gin, and Disappearing Is-
lands, as well as La Perouse Pinnacles

Gardner = Gardner Pinnacles, Northwestern Hawaiian Islands (25°00'N, 167°55'W)

Hawai‘i Island (18°45'-20°20'N, 154°45'-156°05'W) = the largest and most southeastern of the main
Hawaiian Islands, correctly called only “Hawai‘i” but often called “the Big Island” in local parlance.
“Hawai‘i Island” is used in this checklist to avoid confusion with the use of the name Hawai ‘i for the state
or island archipelago as a whole.
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Hancock = Hancock Seamounts (28°48'N, 179°04'E and 30°16'N, 178°43'E)

HURL = Hawai‘i Undersea Research Laboratory, University of Hawai‘i at Manoa

Johnston = Johnston Island (16°45'N, 169°30'W)

Kaho‘olawe (20°30'-20°40'N, 156°32'-156°45'W)

Kaua“i (21°53'-22°14'N, 159°17'-159°48'W)

Koko = Koko Seamount, also called Kinmey or Kimmei Seamount (35°30'N, 171°30'E)

Kure = Kure Atoll, Northwestern Hawaiian Islands (28°25'N, 178°10'W) including Starck, Green, Shark, and
Sand Islands; Kure is the most northwestern emergent island in the Hawaiian Archipelago

Ladd = Ladd Seamount northeast of Midway Atoll, Northwestern Hawaiian Islands (28°32'N, 176°40'W)

Lana‘i (20°45'-20°57'N, 156°47'-157°05'W)

Laysan = Laysan Island, Northwestern Hawaiian Islands (25°42'N, 171°44'W)

Lisianski = Lisianski Island, Northwestern Hawaiian Islands (26°02'N, 174°00'W)

Lo‘ihi = Lo‘ihi undersea volcano, the most southeastern feature of the Hawaiian Ridge to have been sampled
for fishes (18°55'N, 155°16'W)

Main Hawaiian Islands = Hawai‘i, Maui, Kaho‘olawe, Lana‘i, Moloka‘i, O‘ahu, Kaua‘i, and Ni‘ihau
(18°45'-22°45'N, 154°45'-160°18'W)

Maro = Maro Reef, Northwestern Hawaiian Islands (25°25'N, 170°35'W)

Middle Bank = northwest of Ni‘ihau (22°58'N, 161°02'N)

Milwaukee = Milwaukee Seamounts, composed of the Yuryaku, Dikakuji, and Kammu Seamounts; Kammu
Seamount is the most southeastern of the Emperor Seamounts (32°28'N, 171°55'E)

Maui (20°35'-21°05'N, 155°48'-156°45'W)

Midway = Midway Atoll, Northwestern Hawaiian Islands (28°12'N, 177°23'W) including Sand and Eastern
Islands

Moloka‘i (21°05'-21°15'N, 156°45'-157°20'W)

MS = Milwaukee Seamounts (see above) (32°28'N, 171°55'E)

Necker = Necker Island, Northwestern Hawaiian Islands (23°34'N, 164°42'W)

Nero = Nero Seamount southwest of Midway Atoll, Northwestern Hawaiian Islands (27°57'N, 177°58'W)

Nihoa = Nihoa Island, Northwestern Hawaiian Islands (23°06'N, 161°58'W), the southernmost of the uninhab-
ited Northwestern Hawaiian Islands

Ni‘ihau, including Lehua Rock = (21°46'-22°02'N, 160°02'-160°18'W)

Northampton = Northampton Seamounts southwest of Laysan, Northwestern Hawaiian Islands (25°18'N,
172°04'W)

NMES = generally used as the abbreviation for the National Marine Fisheries Service (NOAA Fisheries) but
in this manuscript used (unless otherwise specified) to abbreviate the National Marine Fisheries Service,
Pacific Islands Fisheries Science Center.

NWHI = the emergent Northwestern Hawaiian Islands, Nihoa Island (23°06'N, 161°58'W) to Kure Island
(28°25'N, 178°10'W) inclusive

O‘ahu (21°15'-21°35'N, 157°38'-158°40'W)

Pearl and Hermes = Pearl and Hermes Reef, Northwestern Hawaiian Islands (27°55'N, 175°45'W) including
North, Southeast, Bird, Sand, Grass, Kittery, and Seal Islands

PIFSC = Pacific Islands Fisheries Science Center of NMFS (formerly called the “Honolulu Laboratory”)

Pioneer = Pioneer Tablemount east of Lisianski, Northwestern Hawaiian Islands (26°00'N, 173°25'W)

Raita = Raita Bank northeast of Maro, Northwestern Hawaiian Islands (25°35'N, 169°35'W)

Salmon = Salmon Bank southwest of Pearl and Hermes, Northwestern Hawaiian Islands (26°56'N, 176°28'W)

St. Rogatien = St. Rogatien Bank between French Frigate and Gardner, Northwestern Hawaiian Islands
(24°25'N, 167°15'W)

Twin Banks = two banks between Nihoa and Necker, Northwestern Hawaiian Islands (23°13-15'N, 162°55'-
163°09'W)

West Bank Nihoa = an extension of Nihoa Island, Northwestern Hawaiian Islands (22°58'N, 162°14'W)

DISCUSSION

How many fish species are there in the Hawaiian Islands?

There are verified records of 1224 fish species with reproducing populations in marine or freshwaters within
the 200 nautical mile Exclusive Economic Zone around the Hawaiian Islands and Johnston Atoll (200-nmi
Hawaiian EEZ), and an additional 26 species that do not appear to have reproducing populations (waifs).



Mundy — Checklist of Hawaiian Fishes

Table 1. Fish species known from within the 200-nmi EEZ surrounding Johnston Atoll but not from within the 200-
nmi EEZ surrounding the Hawaiian Islands. Taxa followed by question marks need to have their identities verified to
confirm their occurrence at Johnston Atoll as taxa distinct from those found in the Hawaiian Islands. Three species’ names
from a similar table in Randall et al. (1985b, their table 1) do not appear here because Myrichthys bleekeri is a junior syn-
onym of M. colubrinus and because Chromis acares and Plectroglyphidodon phoenixensis were recently discovered in the
Hawaiian Islands (Randall ef al. 1993a).

Muraenidae
Anarchias allardicei
Anarchias cantonensis
Echidna leucotaenia
Echidna unicolor
Gymnothorax kontodontos

Gymnothorax margaritophorus

Gymnothorax zonipectis
Uropterygius xenodontus
Ophichthidae

Brachysomophis crocodilinus

Muraenichthys schultzei

Moyrichthys colubrinus

Schismorhynchus labialis

Scolecenchelys gymnota
Myctophidae

Diaphus pacificus?

Myctophum asperum
Exocoetidae

Cypselurus poecilopterus

Holocentridae

Sargocentron microstoma
Scorpaenidae

Scorpaenodes sp.?
Serranidae

Pseudanthias randalli
Pomacanthidae

Centropyge nigriocellus

Genicanthus sp.?
Labridae

Cirrhilabrus luteovittatus

Pseudocheilinus ocellatus
Blenniidae

Cirripectes polyzona

Cirripectes variolosus
Gobiidae

Priolepis semidoliatus
Acanthuridae

Ctenochaetus marginatus

Naso sp.?

Unsuccessful introductions are not included in this number. Fifty-five introduced species that have established
non-captive breeding populations in the state are included. The number 1250 is almost double the number
often cited for Hawai‘i’s fish species because it includes fishes from all depths and habitats, whereas more fre-
quently seen numbers refer primarily to inshore fishes from the upper 200 m [440 by Hourigan & Reese
(1987); 536 by Randall (1992b); 531 by Randall et al. (1997b); and 680 by Randall (1982), Randall et al.
(1985b), and Hoover (1993)]. The current estimate of 1250 fish species recorded from the Hawaiian Islands
differs from estimates of 1150+ marine species by Eldredge & Miller (1995), 1197 marine and freshwater
species by Eldredge & Miller (1997), and 1216 marine and freshwater species by Eldredge & Evenhuis (2003)
in part because several doubtful records from the region have been verified and several new species have been
described in the intervening years.

There are 28 fish species known from Johnston Atoll that are not found in the 200-nmi Hawaiian EEZ
(Table 1). Three of these need to have their identities clarified to confirm that they do not occur in the Hawaiian
Islands.

There are good reasons for including the fishes of Johnston Atoll in consideration of the Hawaiian Islands
ichthyofauna. The strongest evidence is that there are 55 species known only from the atoll and the Hawaiian
Islands (Randall ef al., 1985b; Kosaki et al., 1991; Table 2). These include some of the most abundant endem-
ic fishes of the region. Many of these, such as the milletseed butterflyfish (Chaetodon miliaris) and the saddle
wrasse (Thalassoma duperrey), are so distinctive that there is no question that they have been recorded only
from these islands (Table 2).

Johnston Atoll is ca. 800 km from its nearest island neighbor, French Frigate Shoals in the Northwestern
Hawaiian Islands, and ca. 1500 km from the next nearest island, Kingman Reef, on the Line Island Ridge of
which Johnston Atoll is geologically a part (Kosaki ef al., 1991). At its origin about 85 million years ago (ma),
Johnston Atoll was much to the southeast of the Hawaiian hot-spot. The atoll most likely had a tropical, cen-
tral Pacific biota through much of its existence because of its early location. Johnston Atoll is older than the
Emperor Seamounts or Hawaiian Islands and was carried to its present position first by the northward and later
north-westward motion of the Pacific tectonic plate (Schlanger et al., 1984). Extinction of much of the atoll’s
earlier fish fauna is supported by the absence of many common, tropical-Pacific species (Randall et al.,
1985b). Kosaki et al. (1991) proposed that lowered sea levels caused these extinctions by several mechanisms.
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Table 2. Endemic Hawaiian fishes also found within the 200-nmi EEZ of Johnston Atoll. Most of these species and sub-
species indisputably have not been recorded from outside of the Hawaiian Islands and Johnston Atoll. Species marked with
an asterisk (*) are among the most abundant or distinct of characteristically Hawaiian fishes known from well-sampled,
shallow-water habitats, validating the recognition of these taxa as Hawaiian endemics even though they are also found at
Johnston Atoll. The occurrence of these species and subspecies at these islands and nowhere else demonstrates that Johnston
Atoll is part of the Hawaiian biogeographic region. Several species’ names from a similar table in Randall et al. (1985b,
their table 2) do not appear here because: the Johnston Atoll specimen previously identified as Uropterygius inornatus was
redescribed as the western/central Pacific species U. xenodontus; U. superforatus, Plectranthias helenae, Grammatonotus
laysanus, Erythrocles scintallins, Polylepion russelli, Chrionema chryseres, Parapercis roseoviridis, Centropyge fisheri,
Eviota epiphanes. Priolepis aureoviridis, Trimma unisquamis, and Canthigaster inframacula were discovered at other local-
ities; Parupeneus multifasciatus is no longer considered to be an endemic species distinct from P. moana elsewhere in the
Pacific; the Hawaiian and Johnston Atoll populations previously recognized as the endemic Apogon menesemus are now
considered to be populations of the Indo-Pacific A. taeniopterus (Randall 1998b); and the Epigonus sp. of Randall et al.
(1985b) was described as E. glossodontus Gon (1985). Reports of Pseudamiops gracilicauda from the Hawaiian Islands and
Johnston Atoll refer to the endemic P. diaphanes (Randall 1998b). Oplegnathus punctatus has long been known from the
western Pacific, from which it was originally described. Priacanthus meeki may belong in this table (Kosaki et al. 1991)

but is not included here because it may also occur in the Galapagos Islands (Starnes 1988).

Muraenidae

Gymnothorax nuttingi
Ophichthidae

Myrichthys magnificus

Scolecenchelys cookei
Congridae

Ariosoma marginatum

Conger cinereus marginatus

Conger oligoporus
Moridae

Physiculus grinnelli
Antennariidae

Antennarius drombus
Hemiramphidae

Hyporhamphus acutus pacificus
Holocentridae

Sargocentron xantherythrum*
Scorpaenidae

Dendrochirus barberi*

Neomerinthe rufescens

Scorpaena colorata

Sebastapistes ballieui™*
Serranidae

Epinephelus quernus

Holanthias elizabethae

Holanthias fuscipinnis

Pseudanthias fuscinus

Pseudanthias hawaiiensis

Pseudogramma polyacanthum hawaiiensis
Apogonide

Apogon erythrinus

Pseudamiops diaphanes
Epigonidae

Epigonus fragilis
Mullidae

Parupeneus chrysonemus
Chaetodontidae

Chaetodon miliaris*

Chaetodon multicinctus®
Pomacanthidae

Centropyge nahackyi

Centropyge potteri*

Pomacanthidae (continued)

Apolemichthys arcuatus™
Pomacentridae

Abudefduf abdominalis*

Chromis verater*®

Dascyllus albisella*
Labridae

Anampses cuvier*®

Bodianus bilunulatus albotaeniatus

Cirrhilabrus jordani*

Coris ballieui*

Labroides phthirophagus*

Macropharyngodon geoffroy*

Stethojulis balteata™

Thalassoma ballieui*

Thalassoma duperrey*
Scaridae

Chlorurus perspicillatus*

Scarus dubius
Percophidae

Chrionema squamiceps
Blenniidae

Cirripectes vanderbilti*
Callionymidae

Synchiropus rosulentus
Gobiidae

Priolepis eugenius

Priolepis farcimen

Priolepis limbatosquamis
Acanthuridae

Acanthurus triostegus sandvicensis

Ctenochaetus strigosus
Triacanthodidae

Hollardia goslinei
Monacanthidae

Cantherhines sandwichiensis

Pervagor spilosoma*
Ostraciidae

Ostracion meleagris camurum
Tetraodontidae

Canthigaster jactator

Recolonization of the atoll by dispersal of fishes from the Hawaiian islands and to a lesser degree from other
islands to the west and south is suggested by the atoll’s present fish fauna (Randall er al., 1985b; Kosaki et al.,
1991). Less frequent dispersal of species from Johnston Atoll to the Hawaiian Islands is indicated by a few
atoll species which occur in Hawaiian waters primarily around French Frigate Shoals, the island nearest to the
atoll. Examples include the chevron butterflyfish (Chaetodon trifascialis) and the slingjaw wrasse (Epibulus
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Table 3. Deep-dwelling bottom-associated fish species that have been collected in the central north Pacific but not yet
collected within the 200-nmi Hawaiian EEZ. These are wide-ranging species or poorly known species that are expected
to occur within Hawaiian waters. The absence of records of such species from Hawaiian waters is attributed to the limited
numbers of samples from deep-waters of the archipelago, particularly below 2000 m. Benthopelagic and engybenthic
species are included in this table, even though individuals may be collected in pelagic samples.

Mitsukurinidae Ophidiidae
Mitsukurina owstoni Acanthonus armatus
Chlamydoselachidae Bassozetus galatheae
Chlamydoselachus anguineus Dicrolene hubrechti
Synaphobranchidae Holocomycteronus profundissimus
Dysomma anguillare Lamprogrammus niger
Dysomma muciparus Moridae
Histiobranchus bathybius Halargyreus johnsonii
Monognathidae Lepidion schmidti
Monognathus rosenblatti Macrouridae
Alepocephalidae Coryphaenoides armatus
Alepocephalus tenebrosus Coryphaenoides leptolepis
Bajacalifornia megalops Coryphaenoides rudis
Conocara kreffti Coryphaenoides yaquinae
Rouleina attrita Ogcocephalidae
Talismania antillarum Halieutopsis bathyoreos
Ipnopidae Epigonidae
Bathypterois longipes Epigonus denticulatus
Ipnops agassizi Epigonus pectinifer
Ipnops meadi Pleuronectidae
Neoscopelidae Microstomus shuntovi
Neoscopelus microchir
Carapidae
Echiodon sp.

insidiator) (see Hobson, 1980), as well as corals in the genus Acropora (Grigg, 1981). The biogeography of
Johnston Atoll has been discussed in detail by Gosline (1955), Randall et al. (1985b), Maragos & Jokiel
(1986), and Kosaki et al. (1991).

Fish species recorded from the Hawaiian Islands from ephemeral occurrences, thought not to have repro-
ducing populations here, are discussed later. Decisions about the reproductive status of fish species in the
region are admittedly subjective in many cases because there is little or no information about the basic biolo-
gy of most noncommercial, nonreef fish species (Randall, 1998c). Thus, 1224 is merely the best estimate of
resident fish species in Hawaiian waters now. This number will change as more knowledge is accumulated.

Most (1177 or 96.2%) of the 1224 resident fish species in the Hawaiian Islands are marine. There are only
five indigenous freshwater species: the ‘o‘opu nakea (Awaous guamensis), the ‘o‘opu akupa (Eleotris sandwi-
censis), the ‘o‘opu alamo‘o (Lentipes concolor), the ‘o‘opu nopili (Sicyopterus stimpsoni), and the ‘o‘opu
naniha (Stenogobius hawaiiensis). All but A. guamensis are considered to be endemic Hawaiian Islands
species. All are gobioids that live in streams as adults and reproduce there, but have larvae that drift down-
stream into the sea and eventually migrate back to their adult habitats as they transform into juveniles. There
are currently 42 introduced freshwater species in the state, nearly an order of magnitude more than the small
number of indigenous freshwater species. The number of introduced species is expected to increase with time.

The poor sampling of central Pacific waters deeper than 2000 m makes it certain that more species will
be added to those presently known from Hawaiian Archipelago and Johnston Atoll abyssal and hadal waters.
There are 28 species of deep-dwelling, bottom-associated species known from two or more oceans that have
been collected in the central Pacific not far from the Hawaiian Islands (Table 3). These probably occur in
Hawaiian waters below 2000 m but samples have not been collected within the 200-nmi Hawaiian EEZ to
investigate this. An additional 35 species of widely distributed, pelagic fishes have ranges suggesting that they
also occur in Hawaiian waters (Table 4). Many of these species are apparently rare even though they are known
from widespread localities and most are in taxonomically difficult groups, a number in need of taxonomic revi-
sion, making their identification problematic. These 35 pelagic species have circumglobal, Indo-Pacific, or
trans-Pacific distributions suggesting that the absence of records from Hawaiian waters is primarily due to
undersampling with gear effective for their capture or to incorrect identifications of specimens collected here.
Included among the widespread deep-water and open-ocean species recorded from areas near the Hawaiian
Islands are two deep-water, central North Pacific fish species (a batfish, Halieutopsis bathyoreos, and a
deepsea anglerfish, Linophryne andersoni) known only from single collections. These probably also occur in
Hawaiian waters. Inclusion of these various deep-water and open-ocean species in the Hawaiian Islands and

19
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Table 4. Pelagic fishes that have been collected in the central North Pacific near, but not yet within the 200-nmi
Hawaiian EEZ. These are expected to occur within Hawaiian waters. The absence of records of these species from within
the 200-nmi Hawaiian EEZ is attributed to undersampling of the open ocean with gear effective for the capture of these fish-
es and to taxonomic problems that have prevented reports of their occurrences within Hawaiian waters.

Derichthyidae Radiicephalidae
Nessorhamphus danae Radiicephalus elongatus
Microstomatidae Trachipteridae
Xenophthalmichthys danae Desmodema lorum
Opisthoproctidae Trachipterus ishikawae
Dolichopteryx longipes Trachipterus trachypterus
Alepocephalidae Ophidiidae
Mirorictus taningi Brotulataenia nielseni
Stomiidae Caulophrynidae
Astronesthes indopacificus Caulophryne jordani
Eustomias woolardi Caulophryne pelagica
Eustomias uniramis Himantolophidae
Melanostomias macrophotus Himantolophus nigricornis
Melanostomias valdiviae Gigantactinidae
Paralepididae Gigantactis vanhoeffeni
Lestidiops jayakari pacifica Linophrynidae

Lestrolepis luetkeni
Anotopteridae

Anotopterus pharao
Evermannellidae

Coccorella atrata
Myctophidae

Diaphus malayanus

Diaphus parri

Lampanyctus alatus

Lampanyctus festivus

Symbolophorus rufinus
Lophotidae

Eumicichthys fiskii

Haplophryne mollis
Linophryne andersoni

Linophryne coronata
Melamphaidae

Scopeloberyx malayanus malayanus
Diretmidae

Diretmus argenteus
Bramidae

Brama pauciradiata
Caristiidae

Caristius maderensis
Chiasmodontidae

Dysalotus oligoscolus

Kali indica

Johnston Atoll fish fauna would bring the total number of resident fish species in the region to 1287.

There is an additional group of North Pacific endemic species reported from seamounts or the open ocean
just north of the 200-nmi Hawaiian EEZ (Table 5). These are also species that could be expected within the
region, although probably only at seamounts or in deep waters at the northwestern part of the Hawaiian Ridge.
Of these, 14 are species found in the western and central North Pacific from Japan and sometimes Taiwan to
the Emperor Seamounts. As will be discussed later, this distribution is shared by a number of species found in
Hawaiian waters, including shore fishes, pelagic species, and deep-sea, bottom-associated species. There are
an additional nine bottom-associated species known only from the Emperor Seamounts. Another species, a
scorpionfish (Adelosebastes latens), is known primarily from the Emperor Seamounts but also has been found
at the Aleutian Islands and is included with the seamount endemics. All 24 of these North Pacific species have
been recorded from the most southeastern Emperor Seamounts: Koko or Milwaukee. It is highly probable that
these will occur at the Colahan or Hancock Seamounts, the most northwestern features of the Hawaiian Ridge,
given that many other western and central North Pacific endemic fishes found at the southeastern Emperor
Seamounts have also been collected there. Five of the 24 species have not yet been identified and may prove
not to be taxonomically distinct from species already reported from the Hawaiian region. If these are exclud-
ed, the remaining 19 species can be added to those likely to occur in the Hawaiian Islands and Johnston Atoll
to yield 1306 expected resident species.

This number (1306) is a reasonable approximation of the number of fish species in the region from the
records currently available. It is almost certain that not all of the species listed in Tables 3-5 will be found
within the 200-nmi Hawaiian EEZ, but it is also almost certain that others yet unknown will be discovered
here. New species will be described, some currently reognized species will be synonymized, and unexpected
species will be found here. Factors that could cause the estimate of 1306 fishes in the region to be grossly
wrong will likely be the discovery of numerous small species in high-relief habitats below 60 m, the discov-
ery of species by sampling of abyssal and hadal waters, and the increased frequency of introductions of non-
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Table 5. Endemic North Pacific fish species that have been collected at seamounts just to the north of the 200-nmi
Hawaiian EEZ but that have not yet been collected within the Hawaiian region. These have a high probability of being
found at seamounts or in deep water at the extreme northwestern end of the Hawaiian Ridge within the 200-nmi EEZ.

A. Species endemic to the western and central North Pacific, or transition zone,
from at least Japan to the Emperor Seamounts

Chimaeridae Diaphus “rafinesquii type 17
Chimaera owstoni Diaphus “rafinesquii type 2”

Dasyatidae Diaphus “rafinesquii type 3”
Dasyatis matsubarai Macrouridae

Congridae Caelorinchus matsubarai
Ariosoma anagoides Moridae

Serrivomeridae Laemonema longipes
Thalassenchelys coheni Scorpaenidae

Chlorophthalmidae Helicolenus federovi
Chlorophthalmus filamentosus Callanthiidae

Notosudidae Callanthias japonicus
Scopelosaurus harryi Centrolophidae

Myctophidae Psenopsis anomala

B. Species endemic to the Emperor Seamount chain and vicinity

Monognathidae Antigonia xenolepis
Monognathus smithi Scorpaenidae

Alepocephalidae Helicolenus avius
Alepocephalus sp. Helicolenus sp.

Macrouridae Ereuniidae
Caelorinchus anisacanthus Marukawaichthys pacificus
Nezumia tinro Trichiuridae

Caproidae Lepidopus calcar

C. Species endemic to the subarctic North Pacific known primarily from the Emperor Seamounts

Scorpaenidae
Adelosebastes latens

indigenous species.

Many species recorded from the Hawaiian Islands or in nearby waters have been excluded from the 1224
species verified from within the 200-nmi Hawaiian and Johnston EEZ and the additional 82 species thought
to likely occur here. The excluded species fall into four categories. The first category includes 26 well-identi-
fied species with undisputable but isolated and ephemeral records from the Hawaiian Islands (Table 6). These
species are not thought to have reproducing populations in the Hawaiian Islands but rather are thought to have
been transported here as larvae, juveniles, or adults originating from reproductive populations elsewhere. The
terms “waifs”, “vagrants”, or “expatriates” have been variously applied to these and similar species in other
parts of the world. “Waif” will be used in this publication. One species only recently observed in the Hawaiian
Islands, the Indo-Pacific sergeant (Abudefduf vaigiensis), was first recorded as a waif but has been seen spawn-
ing and guarding eggs at Molokini Islet (Severns & Fiene-Severns, 1993) and O‘ahu (B. Mundy, pers. observ.,
1989-2005). Increased sightings of juveniles at new locations, along with continued observations of spawn-
ing, suggest that A. vaigiensis is becoming established in the Hawaiian Islands (B. Mundy, pers. observ.,
1989-2005).

The second category of species excluded from the fishes of the Hawaiian region are 49 nonindigenous
species that were introduced to open waters of the state but which failed to establish reproducing populations
(Table 7). The third category of excluded species includes 38 species with questionable Hawaiian records
because of suspect collection data, uncertain identifications, or taxonomic uncertainties (Table 8). It is likely
that most of these questionable species do not occur in the region or that they have been misidentified. The
few that probably do occur within the 200-nmi Hawaiian EEZ need verification. The final category includes
79 species that have been mentioned in the published ichthyological literature as occurring in “Hawai‘i” or
“the Hawaiian Islands” but whose occurrence here is demonstrably false or whose identities as valid species
cannot be established (Table 9).

A number of species that are not expected to be found in the region except perhaps as waifs (Table 10)
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Table 6. Well-identified species with verified records from within the 200-nmi Hawaiian EEZ that are known only
from isolated, ephemeral occurrences in the region. These species are thought not to have reproducing populations in
the Hawaiian Islands, Johnston Atoll, or seamounts. These are species that have variously been called waifs, vagrants, or

expatriates.

Carcharhinidae

Carcharhinus albimarginatus

Sphyrna mokarran
Cetorhinidae

Cetorhinus maximus
Myctophidae

Diaphus theta

Diogenichthys laternatus
Triglidae

Chelidonichthys kumu
Carangidae

Caranx caballus

Seriola lalandi
Lobotidae

Lobotes surinamensis
Chaetodontidae

Chaetodon ulietensis
Pomacanthidae

Centropyge multicolor

Pomacanthus imperator

Kyphosidae (continued)

Sectator ocyurus
Labridae

Cheilinus undulatus

Halichoeres marginatus
Ephippidae

Platax boersii
Acanthuridae

Acanthurus lineatus

Acanthurus maculiceps

Paracanthurus hepatus?

Zebrasoma rostratum
Sphyraenidae

Sphyraena genie
Scombridae

Euthynnus lineatus
Ostraciidae

Ostracion cubicus
Tetraodontidae

Arothron manilensis

Kyphosidae
Girella leonina

Canthigaster solandri

have been included in the checklist. These are species that were collected near but not within the 200-nmi
Hawaiian EEZ in sampling efforts that collected species characteristic of Hawaiian waters. They have been
included to alert researchers of the possibility of their occurrence at the periphery of the region although the
probability of their being found here is low. These species fall into four biogeographic categories. First, there
are four oceanic species that are eastern North or tropical Pacific endemics. Most records of these species are
near the American continents, but their westernmost records are from the central North Pacific near the
Hawaiian Archipelago. Second, there are 12 species with subarctic distributions that have been collected at
southern seamounts of the Emperor Seamount chain. These are endemic North Pacific species with the excep-
tion of the Pacific sleeper shark (Somniosus pacificus), which has an antitropical distribution in subpolar
waters of both the northern and southern hemispheres. Sea temperatures will probably exclude these 12 sub-
arctic species from Hawaiian waters but it is possible that they could be seasonal waifs at Colahan and the SE
Hancock Seamounts during the winter. This is suggested by the regular, wintertime occurrence at these
seamounts of several subarctic and North Pacific transition-zone species such as the Pacific pomfret (Brama
Jjaponica), the Pacific saury (Cololabis saira), a pearleye (Scopelarchus stephensi), a scaleless black dragon-
fish (Opostomias mitsuii), and a lanternfish (Symbolophorus californiensis). A third category contains only a
single equatorial species, a swallower eel (Saccopharynx berteli). It is included here because the family is
wide-ranging in deep pelagic waters and may likely be found within the Hawaiian region with more sampling
of bathyal or abyssal waters. The last category of waifs includes only one species. This is the remarkable cap-
ture in waters to the north of the Hawaiian Islands of two specimens of butterfly mackerel (Gasterochisma
melampus), a southern-hemisphere, subtropical convergence-zone species, (Ito ef al., 1994; D. Hawn, pers.
comm., Sept. 2003). These are mentioned here even though the species has not been found within the 200-nmi
EEZ because the records are so unusual. The records of Gasterochisma demonstrate that truly amazing disper-
sals of pelagic fishes can occur and that we can, on very rare occasions, expect thoroughly implausible appear-
ances of fishes within the 200-nmi Hawaiian EEZ.

What kinds of fishes are these?

There are 216 families of fishes in the Hawaiian Islands, representing most of the major orders and perciform
suborders of fishes. The species diversity of Hawai‘i’s fishes is summarized by family in Table 11. When
Hawai‘i’s fishes from all depths and habitats are considered, dominant families are found that differ from those
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Table 7. Nonindigenous fish species that were (or likely were) released into open waters of the 200-nmi Hawaiian
EEZ but that failed to establish reproducing populations here. (FW) = freshwater.

Anguillidae

Anguilla marmorata (FW adults)
Osteoglossidae

Osteoglossum bicirrhosum (FW)
Engraulidae

Anchoa compressa
Cyprinidae

Ctenopharyngodon idella (FW)

Puntius filamentosus (FW)

Puntius semifasciolatus (FW)
Anostomidae

Leporinus fasciatus (FW)
Characidae

Colossoma macropomum (FW)

Pygocentrus nattereri (FW)
Ictaluridae

Ameiurus nebulosus (FW)
Clariidae

Clarias sp.? (FW)

Mochokidae

Synodontis sp. (FW)
Loricariidae

Peckoltia sp. (FW)
Osmeridae

Plecoglossus altivelis (FW)
Salmonidae

Oncorhynchus tshawytscha (FW)

Salmo trutta (FW)

Salvelinus fontinalis (FW)
Adrianichthyidae

Oryzias latipes (FW)
Aplocheilidae

Aplocheilus lineatus (FW)

Nothobranchus guentheri (FW)
Fundulidae

Fundulus grandis (FW)
Moronidae

Morone saxatilis
Serranidae

Cephalopholis urodeta

Serranidae (continued)
Cromileptes altivelis
Epinephelus fasciatus
Epinephelus hexagonatus
Epinephelus irroratus
Epinephelus merra

Pseudochromidae
Pseudochromis tapeinosoma?

Lutjanidae
Lutjanus guttatus
Lutjanus sebae

Lethrinidae
Lethrinus sp.

Pomacanthidae
Apolemichthys xanthopunctatus
Chaetodontoplus mesoleucus
Pomacanthus semicirculatus
Pygoplites diacanthus

Kuhliidae
Kuhlia rupestris

Cirrhitidae
Cirrhitichthys falco
Cirrhitichthys oxycephalus

Cichlidae
“Cichlasoma” sp. (FW)
Pelvicachromis pulcher (FW)
Pterophyllum scalare (FW)

Pomacentridae
Amphiprion sp.

Chrysiptera taupou

Ephippidae
Platax tiera

Tripterygiidae
Enneapterygius bahasa or nigricauda

Blenniidae
Ecsenius bicolor

Belontiidae
Trichogaster leeri (FW)

Osphronemidae
Osphronemus goramy (FW)

in the shallow-water fish fauna (Randall, 1992b, 1996a). The family with the greatest number of species in the
region is the Stomiidae (dragonfishes) with 76 species, if the classification of Fink (1984, 1985) is accepted.
The second most diverse family in the region is the Myctophidae (lanternfishes) with 67 species. The families
cited as having the most species in discussions of Hawai‘i’s shallow-water fauna are the Muraenidae (morays)
with 49 species and the Labridae (wrasses) with 46 species. Thus, the two most diverse families in Hawaiian
waters are composed primarily of mesopelagic species, and both families have over 30% more species than
the most species-rich shore fish families. Even if a more traditional classification is used for the stomiiform
fishes, the “Melanostomiidae” (scaleless black dragonfishes) with 50 species exceeds the Muraenidae in diver-
sity. The fifth most diverse family is the Gobiidae (gobies), with 36 species, followed by the deep-water
Macrouridae (grenadiers) with 29 species. The Acanthuridae (surgeonfishes) and the Scorpaenidae (scorpi-
onfishes) with both shallow and deep-dwelling species both have 28 species in the region. Shore fish families
usually mentioned as having large numbers of species are next in abundance, but oceanic families not usually
mentioned also rank highly. These include the Sternoptychidae (lightfishes and hatchetfishes) with 18 species,
Exocoetidae (flyingfishes) with 17 species, and Gonostomatidae (bristlemouths) with 14 species. The 16
species of Cichlidae (cichlids) rank this family among the 20 fish families with the most species in Hawaiian
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Table 8. Fish species recorded from within the 200-nmi Hawaiian EEZ whose Hawaiian records are questionable
because of suspect collection data, because of uncertain identifications, or because they are species that are disputed
in the taxonomic literature as being identical to species well known from Hawaiian waters. It is likely that most of these
questionable species do not actually occur in the region or that they are the same as species already well known here. A few
may occur within the region, but their Hawaiian records need verification.

Squalidae Regalecidae

Cirrhigaleus asper Regalecus glesne
Myliobatididae Polymixiidae

Manta alfredi Polymixia sp.
Congridae Ophidiidae

Ariosoma anago Pycnocraspedum sp.
Argentinidae Moridae

Argentina sp. Physiculus japonica
Microstomatidae Physiculus nigripinnis

Nansenia ardesiaca Bregmacerotidae
Sternoptychidae Bregmaceros sp.

Argyripnus atlanticus Ogcocephalidae
Phosichthyidae Malthopsis tiarelle

Pollichthys mauli Oneirodidae
Stomiidae Oneirodes acanthias

Astronesthes chrysophekadion Poeciliidae

Stomias nebulosus Poecilia sp.
Chlorophthalmidae Melamphaidae

Chlorophthalmus agassizi

Chlorophthalmus albatrossis

Paraulopus japonicus

Paraulopus oblongus
Paralepididae

Lestidiops jayakari jayakari

Lestidium atlanticum

Lestrolepis japonica
Myctophidae

Diaphus agassizii

Diaphus coeruleus

Diaphus dumerili

Diaphus problematicus

Diaphus regani
Lophotidae

Lophotus lacepede
Trachipteridae

Trachipterus fukuzakii

Melamphaes suborbitalis
Diretmidae

Diretmoides pauciradiatus
Scorpaenidae

Sebastes flammeus
Hoplichthyidae

Hoplichthys platophrys
Serranidae

Tosanoides filamentosus
Carangidae

Seriola quinqueradiata
Labridae

Choerodon anchorago

Hologymnosus doliatus
Balistidae

Canthidermis rotundatus

waters, a disturbing note because all of these species were introduced here by people during the past century.

It has long been recognized that the biota of the Hawaiian Islands, like that of other oceanic islands, is
“disharmonic” by lacking many higher taxa that are dominant components of continental biotas (Simon, 1987).
The primary explanations for this may be the failure of the absent taxa to disperse to the islands for a variety of
reasons.

Freshwater fishes failed to colonize the Hawaiian Islands because of the vast barrier of salt water between
the islands and continents. There were no indigenous primary freshwater fishes (sensu Myers, 1938) in the
islands, and the only freshwater fishes were the five gobioid species with marine dispersive larvae. The vicariant
evolution in the Hawaiian Islands of a diverse freshwater fish fauna composed of secondary or peripheral fami-
lies, such as the fauna found in Australia or New Guinea, was prohibited by the small size of the islands, their
isolation, the small size and limited variability of natural freshwater habitats, and the dynamic history of high
island formation and destruction in the archipelago. Freshwater Cypriniformes, Characiformes, Siluriformes, Sal-
moniformes, Cyprinodontiformes, Synbranchiformes, Cichlidae, Anabantoidei, and Channoidei now present in
the islands were all introduced by man. The Petromyzontiformes, Ceratodontiformes, Polypteriformes, Acipen-
seriformes, Semionotiformes, Amiiformes, Esociformes, Percopsiformes, and Elassomatoidei are absent. Most
species in these groups live in cool-water habitats. In the Hawaiian Islands cool-water habitats are restricted to
remote, high-elevation areas where nonindigenous fishes are unlikely to be released. The Lepidosireniformes,
Osteoglossiformes, and Gymnotiformes are also absent but occur naturally in tropical environments.

Three marine perciform suborders absent from the Hawaiian Islands, the Zoarcoidei, Notothenioidei, and
Icosteoidei, are composed of cool-water species. These suborders have their greatest diversity in the two bio-
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Table 9. Fish species that have falsely been stated to occur in waters of the Hawaiian Archipelago. Junior synonyms
and incorrect identifications of species with valid records from within the 200-nmi Hawaiian EEZ are not included in this
table. The species included here are valid species for which no corroborated records exist within the area, or are not valid
taxonomic species at all, but have been mentioned in the published literature as occurring here. Species that are not taxo-
nomically valid are marked with an asterisk (*). The publications giving the records of these species in the region and the
reasons for considering the records to be false are given in the accounts for the individual species within the body of this

checklist.

Triakidae
Galeorhinus galeus
Carcharhinidae
Carcharhinus munsing*®
Carcharhinus obscurus

Odontaspididae

Carcharias taurus
Echinorhinidae

Echinorhinus brucus
Muraenidae

Channomuraena vittata
Congridae

Atopeichthys sp.*
Engraulidae

Anchoviella mauii*
Clupeidae

Dussumieria sp.
Ariidae

Arius dasycephalus
Stomiidae

Astronesthes tchuvasovi
Paralepididae

Lestidium prolixum
Myctophidae

Bolinichthys pyrsobolus

Gonichthys sp.

Hygophum macrochir

Lampanyctus reinhardti*

Mpyctophum orientale

Myctophum punctatum
Mugilidae

Crenimugil crenilabrus

Liza vaigiensis

Valamugil seheli
Exocoetidae

Cheilopogon arcticeps

Cheilopogon katoptron

Cheilopogon spilopterus

Fodiator acutus rostratus

Hirundichthys oxycephalus
Melamphaidae

Melamphaes laeviceps

Sio nordenskjoeldii
Holocentridae

Myripristis leiognathus

Sargocentron caudimaculatum

Sargocentron tiereoides
Solenostomidae

Solenostomus cyanopterus
Syngnathidae

Syngathoides biaculeatus
Centriscidae

Aeoliscus strigatus
Scorpaenidae

Scorpaena asperella®
Cottidae

Cottus filamentosus
Serranidae

Epinephelus fuscoguttatus

Epinephelus miliaris

Epinephelus spilotoceps

Gracilia albomarginata

Malacanthidae

Malacanthus latovittatus
Echeneididae

Remora australis
Carangidae

Alectis indica

Carangoides gymnostethus

Megalaspis cordyla

Parastromateus niger
Menidae

Mene maculata
Lutjanidae

Lutjanus bohar

Pristipomoides argyrogrammicus
Nemipteridae

Scolopsis sp.
Polynemidae

Polydactylus plebeius
Mullidae

Mulloidichthys bilineatus

Parupeneus barberinus

Parupeneus macronemus
Chaetodontidae

Chaetodon humeralis

Chaetodon semeion

Chaetodon vagabundus
Pomacanthidae

Centropyge bicolor

Centropyge bispinosa
Pomacentridae

Chrysiptera cyanea

Dascyllus aruanus
Labridae

Cheilinus trilobatus

Coris aygula

Labroides dimidiatus

Macropharyngodon meleagris

Thalassoma amblycephalum

Thalassoma lunare

Xyrichtys copei
Scaridae

Calotomus japonicus

Scarus radians
Blenniidae

Hypsoblennius brevipinnis

Hypsoblennius sordidus
Callionymidae

Callionymus enneactis
Acanthuridae

Acanthurus nigricauda

Acanthurus rackliffei*

Naso vlamingii
Sphyraenidae

Sphyraena forsteri

Sphyraena novaehollandiae
Trichiuridae

Trichiurus lepturus
Stromateidae

Pampus argenteus
Balistidae

Balistapus undulatus
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Table 10. Species that have been found near, but not within, the 200-nmi Hawaiian EEZ and not expected to be found
in the region except perhaps as waifs. These are species that were collected near the 200-nmi Hawaiian EEZ in sampling
efforts that collected species characteristic of Hawaiian waters. They have been included to alert researchers of the possibil-
ity of their occurrence at the margins of the region.

A. Eastern North and tropical Pacific endemic species

Nemichthyidae Microstomatidae

Avocettina bowersi Nansenia ahlstromi
Nettastomatidae Myctophidae

Venefica tentaculata Lampanyctus parvicauda

B. North Pacific endemic species (and one anti-tropical, boreal species*)

Dalatiidae Myctophidae
Somniosus pacificus* Lampanyctus acanthurus
Bathylagidae Lampanyctus simulator
Bathylagus ochotenis Nannobrachium regale
Bathylagus pacificus Oreosomatidae
Notosudidae Allocyttus folletti
Scopelosaurus adleri Anoplopomatidae
Paralepididae Erilepis zonifer
Lestidiops ringens Trichiuridae
Lestidiops sphyraenopsis Benthodesmus pacificus

C. Equatorial species
Saccopharyngidae
Saccopharynx berteli
D. Southern Hemisphere species (waif)

Scombridae
Gasterochisma melampus

geographic areas with the most unique fish faunas of the world, the north Pacific and Antarctic oceans (Nelson,
1994, Gon & Heemstra, 1990). All are absent from the subtropical and tropical Indo-Pacific except for sever-
al zoarcid species that live in deep water below the thermocline (Nelson, 1994; Anderson, 1994). It is possi-
ble although unlikely that zoarcids (eelpouts) will be found in deep waters of the Hawaiian Islands when
regions below 1000 m are more extensively sampled. The presence of a family with a distribution very simi-
lar to that of the Zoarcidae, the Liparidae (snailfish), was also thought unlikely until Paraliparis meridionalis
was discovered at O‘ahu.

The Heterodontiformes, Pristiodei, Rajoidei, Coelacanthiformes, and Batrachoidiformes are marine groups,
with warm-water species, that are absent from the Hawaiian Islands. These taxa are found in tropical and sub-
tropical waters but are absent from the non-marginal portions of the Pacific tectonic plate. Their biogeographic
distributions may be determined largely by their lack of dispersive, planktonic egg and larval stages. But numer-
ous other Indo-Pacific fish families and genera also absent from the Pacific tectonic plate do have dispersive lar-
vae, indicating that this is not the only determinant of this biogeographic pattern. Examples include the
Sillaginidae, Terapontidae, Rachycentron, Pomatomus, Sciaenidae, Clinidae, and Scomberomorus. This phenom-
enon was discussed in detail by Springer (1982) and the reader is referred to his paper for more information.

The fishes that occur in the Hawaiian Islands epitomize a wide range of evolutionary divergence from
fish populations in other parts of the Pacific. Some endemic Hawaiian Archipelago fishes have no close resem-
blance to any other species. Others are almost indistinguishable from populations elsewhere in the Pacific.
Populations with intermediate degrees of morphological divergence are identifiable in species whose taxonom-
ic identities are disputed among researchers or even species whose identities have been reevaluated by a sin-
gle researcher (see Randall, 1998Db, for a different perspective on this). The Hawaiian Archipelago provides
from its fish fauna, as it does from its famous terrestrial biota, numerous examples for testing evolutionary
hypotheses as well as numerous examples for confounding clearly delimited definitions of what a “species” is.

Endemic Hawaiian Archipelago species that have little resemblance to other species include the bluestripe
butterflyfish (Chaetodon fremblii) and the bandit angelfish (Apolemichthys arcuatus). These have color pat-
terns that are very unlike their congeners, hampering the identification of their closest relatives. Randall
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Table 11. Numbers of species in families of fishes found in Hawaiian waters.

Species  Families

76 1 = Stomiidae ( 15 “Astronesthinae”, 3 “Stomiini”, 1 “Chauliodontini”, 50 “Melanostomiinae”, 1 “Idiacanth-
inae”, 5 “Malacosteinae”)

67 1 = Myctophidae

49 1 = Muraenidae

46 1 = Labridae

36 1 = Gobiidae

29 1 = Macrouridae

28 2 = Scorpaenidae, Acanthuridae
26 1 = Carangidae

24 1 = Chaetodontidae
23 2 = Ophichthidae, Serranidae

21 1 = Holocentridae

18 2 = Sternoptychidae, Synodontidae

17 2 = Exocoetidae, Pomacentridae

16 2 = Cichlidae, Blenniidae

14 3 = Carcharhinidae, Gonostomatidae, Tetraodontidae

13 6 = Congridae, Paralepididae, Melamphaidae, Lutjanidae, Scombridae, Bothidae

12 1 = Ophidiidae

11 4 = Antennariidae, Mullidae, Pomacanthidae, Balistidae

10 5 = Dalatiidae, Oneirodidae, Apogonidae, Bramidae, Gempylidae

9 4 = Moridae, Syngnathidae, Callionymidae, Nomeidae

8 2 = Poeciliidae, Monacanthidae

7 6 = Synaphobranchidae, Carapidae, Bythitidae, Gigantactinidae, Kyphosidae, Scaridae

6 7 = Phosichthyidae, Scopelarchidae, Howellidae, Echeneidae, Cirrhitidae, Xiphiidae, Ostraciidae

5 7 = Nettastomatidae, Clupeidae, Platytroctidae, Ogcocephalidae, Belonidae, Trachichthyidae, Chiasmodontidae

4 11 = Nemichthyidae, Cyematidae, Opisthoproctidae, Ipnopidae, Linophrynidae, Cetomimidae, Centrarchidae,
Priacanthidae, Epigonidae, Percophidae, Diodontidae

3 28 = Alopiidae, Lamnidae, Dasyatidae, Myliobatidae, Chlopsidae, Loricariidae, Microstomatidae,
Alepocephalidae, Notosudidae, Evermannellidae, Lophiidae, Thaumatichthyidae, Ceratiidae, Mugilidae,
Hemiramphidae, Zeidae, Caproidae, Triglidae, Callanthiidae, Emmelichthyidae, Pentacerotidae,
Ammodytidae, Microdesmidae, Sphyraenidae, Trichiuridae, Tetragonuridae, Soleidae, Molidae

2 35 = Epigonichthyidae, Odontaspididae, Centrophoridae, Elopidae, Albulidae, Halosauridae, Notacanthidae,
Serrivomeridae, Engraulidae, Cyprinidae, Bathylagidae, Neoscopelidae, Trachipteridae, Polymixiidae,
Bregmacerotidae, Chaunacidae, Melanocetidae, Scomberesocidae, Mirapinnidae, Berycidae, Gram-
micolepididae, Fistulariidae, Centriscidae, Acropomatidae, Symphysanodontidae, Coryphaenidae,
Kuhliidae, Oplegnathidae, Pinguipedidae, Creediidae, Draconettidae, Schindleriidae, Ariommatidae,
Samaridae, Cynoglossidae

1 76 = Myxinidae, Chimaeridae, Rhinochimaeridae, Rhincodontidae, Scyliorhinidae, Pseudotriakidae, Pseudo-
carchariidae, Megachasmidae, Cetorhinidae, Hexanchidae, Echinorhinidae, Squalidae, Torpedinidae,
Plesiobatidae, Hexatrygonidae, Moringuidae, Derichthyidae, Eurypharyngidae, Chanidae, Gonorynch-
idae, Cobitidae, Ictaluridae, Clariidae, Callichthyidae, Argentinidae, Salmonidae, Ateleopodidae,
Giganturidae, Aulopodidae, Chlorophthalmidae, Omosudidae, Alepisauridae, Veliferidae, Lampridae,
Stylephoridae, Lophotidae, Melanonidae, Caulophrynidae, Neoceratiidae, Himantolophidae, Dicera-
tiidae, Atherinidae, Notocheiridae, Stephanoberycidae, Rondeletiidae, Barbourisiidae, Anoplogastridae,
Diretmidae, Pegasidae, Aulostomidae, Synbranchidae, Dactylopteridae, Caracanthidae, Bembridae,
Hoplichthyidae, Liparidae, Malacanthidae, Caristiidae, Lobotidae, Lethrinidae, Polynemidae, Cheilo-
dactylidae, Cepolidae, Champsodontidae, Tripterygiidae, Eleotridae, Kraemeriidae, Ephippidae,
Luvaridae, Zanclidae, Scombrolabracidae, Amarsipidae, Centrolophidae, Channidae, Pleuronectidae,
Triacanthodidae

(1992b, 1998¢) has referred to these as “relic” species. Although their distinctiveness from their congeners is
less trenchant than C. fremblii or A. arcuatus, other Hawaiian Islands species mentioned as examples of relics
are the Hawaiian lionfish (Dendrochirus barberi), the Hawaiian turkeyfish (Pterois sphex), the spotted cardi-
nalfish (Apogon maculiferus), the masked angelfish (Genicanthus personatus), the yellowstripe coris (Coris
flavovittata), and the spectacled parrotfish (Chlorurus perspicillatus). The fantail filefish (Pervagor spiloso-
ma) might also be added to this list. The Hawaiian grouper (Epinephelus quernus) has been discussed as anoth-
er relic species but it resembles the eastern Pacific star-studded grouper (E. niphobles) and the Caribbean
snowy grouper (E. niveatus), making it a relic only in its status as a member of an ancient, Tethyan clade. Some
Hawaiian Islands species once thought to have no similar congeners have more recently been found to be syn-
onyms of other species (e.g., a goby, Vitraria clarescens, was found to be the juvenile stage of the ‘o‘opu
nopili, Sicyopterus stimpsoni, by Greenfield et al., 1998) or to have recently discovered sister species else-
where (e.g., the ‘o‘opu alamo‘o, Lentipes concolor, was the only species known from its genus prior to 1979
but several species have been described since, reviewed by Allen, 1997). Nevertheless, it is clear that a few
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Table 12. Biogeographic data for fish distributions within the 200-nmi Hawaiian EEZ including: the numbers of
species with their most southeastern collection locality at each bank or island, the number of species with their most
northwestern collection locality at the same features, the numbers of species known only from the location, and the
total number of fish species recorded from the bank or island.

Island or bank Southeastern records Northwestern record Species only Total species
at island or bank at island or bank at location at island or bank
Johnston Atoll 355 27 27 355
Cross Seamount 23 0 0 351
Lo°ihi Seamount 2 0 0 353
Hawai‘i Island 321 33 30 674
Kaho‘olawe 2 0 0 643
Maui 62 15 5 705
Lana‘i 5 2 0 695
Moloka‘i 23 7 1 716
O‘ahu 324 355 222 1033
Kaua‘i 7 60 4 685
Ni‘ihau 2 11 2 627
Nihoa 2 3 1 618
Necker 3 8 0 618
French Frigate Shoals 1 30 0 611
Gardner Pinnacles, 0 8 0 581
Brooks Bank, & St.
Rogatien Bank
Maro Reef 3 18 2 576
Laysan 4 34 1 562
Lisianski 0 14 0 528
Pearl and Hermes Reef 7 19 1 521
Midway Atoll 5 139 3 507
Kure Atoll 0 147 0 368
Banks 10 and 11 4 9 1 225
Hancock Seamounts 49 145 30 265
Colahan to Koko Seamounts 2 122 2 122

endemic Hawaiian Islands fishes exhibit great morphological divergence from related species. Randall (1992b,
1998c) explained his use of the term relic for these to indicate a long history of isolation and perhaps the
extinction of their nearest relatives elsewhere. He cited the masked angelfish (Genicanthus personatus) as an
example, stating (without a phylogenetic analysis) that it is the most primitive species of its genus. Whether
the observed divergences of these species are due to ancient cladogenesis or to rapid anagenesis following
more recent speciation remains to be demonstrated by rigorous phylogenetic studies of the genera involved. In
the only phylogenetic analysis of a Hawaiian Islands relic species to date, the bluestripe butterflyfish
(Chaetodon fremblii) was not found to be either a very early or very recently diverged species within its genus.
Chaetodon fremblii is a relic in the sense that it is geographically isolated from its nearest relative but not in
the sense that it is a phylogenetically basal species (Blum, 1988, 1989).

Most endemic Hawaiian Archipelago fishes are obviously related to one or several similar Indo-Pacific
species while being clearly distinctive in morphology as full species. These are too numerous to list complete-
ly, but they include some of the most abundant and conspicuous fishes of the archipelago. A few examples are
the Hawaiian anchovy (Encrasicholina purpurea), which closely resembles the Buccaneer anchovy (E. punc-
tifer) (see Whitehead, 1988); the whitesaddle goatfish (Parupeneus porphyreus), which shares a derived color
pattern with the white-lined goatfish (P. ciliatus) (see Myers, 1999); the milletseed butterflyfish (Chaetodon
miliaris), the sister species of the Giinther’s butterflyfish (C. guentheri) (see Blum, 1988, 1989); the Hawaiian
sergeant (Abudefduf abdominalis), a sister species of the Indo-Pacific sergeant (A. vaigiensis) (see Randall,
1998); the Hawaiian dascyllus (Dascyllus albisella), a sister species of the threespot dascyllus (D. trimacula-
tus) (see Randall & Allen, 1977); the pearl wrasse (Anampses cuvier), the sister species of the blue-spotted
wrasse (A. caeruleopunctatus) (see Randall, 1998); the Hawaiian cleaner wrasse (Labroides phthirophagous),
a sister species of the bluestreak cleaner wrasse (L. dimidiatus) (see Randall, 1958); the Ewa fangblenny
(Plagiotremus ewaensis) and Gosline’s fangblenny (P. goslinei), sister species to the bluestriped fangblenny
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Table 13. Fish species known within the Hawaiian Archipelago only from the Northwestern Hawaiian Islands and not
from seamounts north of Kure Atoll or the main Hawaiian Islands.

Species Locations Habitat and comments
Scyliorhinidae
Apristurus spongiceps Nihoa Deep-water, poorly known, undoubtedly has wider

Muraenidae
Gymnothorax atolli

Alepocephalidae
Mentodus mesalarius

Stomiidae
Astronesthese nigroides
Eustomias cancriensis
Ophidiidae
Bassozetus zenkevitchi
Spectrunculus grandis

Macrouridae

Cetonurus crassiceps
Holocentridae

Myripristis murdjan
Fistulariidae

Fistularia petimba
Scorpaenidae

Scorpaenopsis pluralis
Callanthiidae

Grammatonotus

macrophthalmus

Epigonidae

Epigonus devanyi
Carangidae

Caranx lugubris

Decapterus macrosoma
Pomacanthidae

Centropyge interrupta
Kyphosidae

Girella leonina
Labridae

Epibulus insidiator

Ammodytidae
Lepidammodytes
macrophthalmus
Ephippidae
Platax boersii
Luvaridae
Luvarus imperialis

Pearl & Hermes to
Midway

Pearl & Hermes to
Midway

Pearl & Hermes
Midway

Midway to Kure
Maro Reef

Pearl & Hermes
Midway to Kure
Nihoa to Kure
Laysan

French Frigate
Shoals

Necker to Maro

Necker to Midway
(& Johnston)

Maro

Kure & Midway

Midway

French Frigate

Maro

Midway

Laysan

range in the archipelago
Cryptic species living within reefs
Deep-water, poorly known, undoubtedly has wider
range

Mesopelagic, undoubtedly has wider range
Mesopelagic, poorly known, undoubtedly has wider range

Deep-water, poorly known
Deep-water, undoubtedly has wider range

Deep-water, undoubtedly has wider range

Shallow reefs, restricted range in the Hawaiian Islands
Moderately deep-water, undoubtedly has wider range
Deep-water, undoubtedly has wider range

Deep-water, poorly known

Deep-water, may have wider range

Shallow and deep-water, absent from the main
Hawaiian Islands

Pelagic, poorly known in region, needs more study

Shallow reefs, restricted range in Hawaiian Islands

Waif

Shallow reefs, restricted range in Hawaiian Islands
Shoals to Kure (waifs in main Hawaiian Islands)

Poorly known, undoubtedly has wider range

Waif

Epipelagic but rarely seen in region, undoubtedly has wider
range

(P. rhinorhynchos), and the scale-eating fangblenny (P. tapeinosoma), respectively (see Smith-Vaniz, 1976);
and the Hawaiian whitespotted toby (Canthigaster jactator), a sister species to the honeycomb toby (C. jan-
thinoptera) (see Allen & Randall, 1977).

More controversial are species whose status has changed as they have been reexamined by different in-
vestigators or even the same ichthyologist over time. Disputes or contradictions about these often reflect the
incomplete evolutionary differentiation of Hawaiian Islands populations from those elsewhere in the Pacific
as much as the varying taxonomic practices of the ichthyologists who must decide on the specific status of
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Table 14. “Cosmopolitan” fish species found in Hawaiian waters. These are fishes that occur throughout almost all
marine areas except for the Arctic and Antarctic oceans. Those species that are absent from the eastern North or eastern trop-
ical Pacific near the American continents are marked with an asterisk (*).

Notacanthidae Alepisauridae
Notacanthus chemnitzi Alepisaurus ferox
Nemichthyidae Myctophidae
Avocettian infans* Ceratoscopelus townsendi
Nemichthys scolopaceus Lampridae
Alepocephalidae Lampris guttatus
Photostylus pycnopterus Melanocetidae
Gonostomatidae Melanocetus johnsoni
Cyclothone pallida Oneirodidae
Cyclothone pseudopallida Chaenophryne longiceps
Sternoptychidae Ceratiidae
Argyropelecus hemigymnus* Cryptopsaras couesii
Sternoptyx diaphana* Diretmidae
Stomiidae Diretmichthys parini*
Chauliodus sloani™ Anoplogastridae
Malacosteus niger Anoplogaster cornuta
Scopelarchidae Xiphiidae
Benthalbella infans* Xiphias gladius
Paralepididae

Arctozenus rissoi
Magnisudis atlantica*

those populations. Examples of endemic Hawaiian species recognized as valid by some workers but not oth-
ers include the Emperor Seamount lightfish (Maurolicus imperatorius), the Fisher’s angelfish (Centropyge
fisheri), a dragonet (Synchiropus kanmuensis), and the ‘o‘opu akupa (Eleotris sandwicensis) (see checklist for
references). These cases are certainly not equivalent because there is a wide variety of factual or interpretive
reasons for the taxonomic disputes in which they are involved. An example of a Hawaiian endemic species that
was recognized first from inadequate sample sizes and later from a simple misinterpretation of fact was the
bandfin cardinalfish, Apogon menesemus (= A. taeniopterus as discussed by Randall, 1998b). But in at least
some cases these disputes are due to the low level of morphological differentiation of the Hawaiian Islands
populations from their sister populations, suggesting recent isolation, slow rate of anagenesis, or incomplete
genetic isolation. Other cases exist where a taxonomist considered a Hawaiian fish population to be conspe-
cific with populations elsewhere but later decided that the Hawaiian Islands population was distinct enough to
be considered an endemic species. Examples are the magnificent snake eel (Myrichthys magnificus), the
Hawaiian softheaded grenadier (Malacocephalus hawaiiensis), the shortnose scorpionfish (Scorpaenopsis bre-
vifrons), the Hawaiian longfin anthias (Pseudanthias hawaiiensis), the Hawaiian ruby cardinalfish (Apogon
erythrinus), the transparent cardinalfish (Pseudamiops diaphanes), and the goldring surgeonfish (Cteno-
chaetus strigosus) (see checklist for references).

There are also many cases where Hawai‘i’s fishes are distinctive from the same species elsewhere in the
Indo-Pacific at the subspecies level (Gosline & Brock, 1960; Randall, 1998c). The classic example of this is
the manini or convict tang, whose Hawaiian Islands populations were described as an endemic species,
Acanthurus sandvicensis, based on higher modal fin-ray counts and a streak of dark pigment below the pec-
toral fin that was thought not to be present in related A. triostegus populations elsewhere in the Pacific
(Gosline, 1955). Randall (1956a) analyzed the distribution of fin-ray counts and size of the subpectoral pig-
ment streak throughout the range of manini and relegated the Hawaiian and Johnston Atoll populations to sub-
specific status, A. triostegus sandvicensis. This conclusion has since been supported by genetic analysis
(Planes & Fauvelot, 2002). In a case with opposite results, Smith-Vaniz (1976) commented that the nominal
Hawaiian blennies Plagiotremus ewaensis (the Ewa fangblenny) and P. goslinei (the Gosline’s fangblenny) dif-
fered from Indo-Pacific P. rhinorhynchos (the bluestriped fangblenny) and P. tapeinosoma (the scale-eating
fangblenny) only by such minor pigment patterns and counts that he would have considered them to be sub-
species had they not been previously named as separate species. The two Hawaiian Islands populations were
retained as species in this case. In a third case with yet another outcome, Randall (1979) originally described
the Hawaiian longfin anthias as Anthias ventralis hawaiiensis but later elevated the Hawaiian subspecies to a
species (Randall, 1996a) in the genus Pseudanthias. Examples of other endemic Hawaiian Island fish sub-
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Table 15. Fish species found in Hawaiian waters that are only known from the Atlantic and Pacific oceans, with no

recorded collections in the Indian Ocean.

Synaphobranchidae

Dysomma brevirostre
Cyematidae (known only from larvae)

Cyematidae sp. 1

Cyematidae sp. 2

Cyematidae sp. 3
Microstomatidae

Nansenia longicauda

N. pelagica
Alepocephalidae

Holtbyrnia innesi

Maulisia argipella
Stomiidae

Bathophilus altipinnis

Photonectes achirus
Paralepididae

Sudis atrox

Uncisudis advena

U. quadrimaculata

Moridae

Laemonema robustum
Melanocetidae

Melanocetus murrayi
Diceratiidae

Diceratias pileatus
Oneirodidae

Leptacanthichthys gracilispinus

Oneirodes macronema
Thaumatichthyidae

Lasiognathus beebei

L. saccostoma
Gigantactinidae

Gigantactis golovani?

G. macronema

Rhynchactis leptonema
Linophrynidae

Linophryne densiramis

Linophryne pennibarbata

Myctophidae Melamphaidae

Bolinichthys distofax? Melamphaes longivelis

Diaphus adenomus Stephanoberycidae

Diaphus andersonii Malacosarcus macrostoma

D. bertelseni Carangidae

Hygophum reinhardti Decapterus muroadsi

Lampadena urophaos [but with different subspecies Bramidae

in Atlantic and Pacific] Taractes rubescens

Lophotidae Caristiidae

Lophotus capellei Caristius macropus
Macrouridae Ariommatidae

Cetonurus crassiceps Ariomma lurida

species are Conger cinereus marginatus (the mustache conger), Hyporhamphus acutus pacificus (the acute
halfbeak), Plectranthias kelloggi kelloggi (a deep-water basslet), Pseudogramma polyacantha hawaiiensis (the
palespotted podge), Bodianus bilunulatus albotaeniatus (the Hawaiian hogfish), Crystallodytes cookei cookei
(a sandburrower), Gnatholepis cauerensis hawaiiensis (the shoulderspot goby), and Ostracion meleagris
camurum (the spotted boxfish).

A more subtle differentiation of Hawai‘i’s fish populations from their sister populations is seen in species
that have common color variants in the Hawaiian Islands which are rare elsewhere. The differences between
the Hawaiian Islands population and those elsewhere are not so consistent as to warrant the recognition of sep-
arate species or subspecies. An example is the Thompson’s surgeonfish (Acanthurus thompsoni), which often
has a white caudal fin throughout most of its range but consistently has a dark caudal fin in its Hawaiian
Islands population (Randall, 1996a). Another good example is the Hawaiian Islands population of the Pacific
gregory Stegastes fasciolatus which differs from populations elsewhere by the consistent presence of a black
spot between the first and third dorsal-fin spines (Allen & Emery, 1985). Yet another is the flame angelfish
(Centropyge loricula), with indigenous individuals from the Hawaiian Islands having brighter red between the
black lateral bars than individuals from elsewhere (Hoover, 1994). (A population of C. loricula in Kane‘ohe
Bay, O‘ahu, with the color pattern of populations from elsewhere in the Pacific may have been established
from releases of aquarium fishes imported to the state.) A weaker example of partial differentiation of a
Hawaiian fish population from populations elsewhere is found in the longnose butterflyfish (Forcipiger lon-
girostris). At Hawai‘i Island dark brown individuals are common but the dark brown morph of F longirostris
is rare at other islands.

How did ichthyologists learn what fish species live in Hawaiian waters?

The earliest taxonomy for Hawai‘i’s fishes was that of the Polynesians who arrived in the archipelago at ca.
300-750 A.D. (Juvik & Juvik, 1998). There was a rich kanaka maoli (native Hawaiian) nomenclature for
Hawai‘i’s fishes (Randall, 1985a) that was diminished by both neglect and prejudice against the language and
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culture by later immigrants. During the 20th century, science became a dominant mode of understanding in the
Hawaiian Islands as elsewhere. Scientific culture relies on written history for its development, transmission,
and validation. Because the knowledge and culture of the kanaka maoli were transmitted and validated verbal-
ly, that learning was not readily incorporated into scientific culture. As a consequence, the detailed kanaka
maoli knowledge of natural history was often neglected by ichthyologists studying the fauna of the archipela-
go (Taylor, 1993). Gosline & Brock (1960, p. 1) stated that “it is probable that the Hawaiians of Captain James
Cook’s time knew more about the fishes of their islands than is known today. Most of this information has now
been lost.”

The history of ichthyology in the Hawaiian Islands is therefore usually thought of as beginning with
Captain Cook’s third voyage with the Resolution and Discovery in 1778, when Europeans first became aware
of the archipelago. Two fish species from the Sandwich [Hawaiian] Islands were mentioned in the report on
fishes collected during that voyage (Broussonet, 1782). One, the convict tang (Chaetodon [= Acanthurus)
triostegus) had been previously named by Linnaeus (1758). The other was the longnose butterflyfish, named
by Broussonet (1782) as Forcipiger longirostris from a Hawaiian Islands specimen in the Joseph Banks
Museum along with a specimen from Tahiti. This was the first fish from the Hawaiian Islands described in the
western, scientific literature (Jordan & Evermann, 1905).

No fishes were recorded again from the islands until 1824, when Quoy and Gaimard listed 17 fish species
from Hawaiian Island collections of the French vessel Uranie’s 1819 expedition (Kay, 1972). The first notice
of the archipelago’s unique fish fauna came with this publication because it included the earliest descriptions
of Hawai‘i’s endemic fish species. Quoy & Gaimard’s (1824) descriptions also had special importance for sub-
sequent recognition of Hawai‘i’s fish fauna as among the most unique in the world because some of their
endemic species (the milletseed butterflyfish, Chaetodon miliaris, the Hawaiian sergeant, Abudefduf abdomi-
nalis, and the saddle wrasse, Thalassoma duperrey) are among some of the most abundant fishes of the islands.

In describing the chronology of natural history in the Hawaiian Islands, Kay (1972) characterized the
period of 18201850 as that of the explorer-naturalists and the period of 1850-1900 as that of resident-natu-
ralists, missionaries, physicians, and others. Euro-American connections to the Hawaiian Islands increased
after 1819 with the arrival of missionaries, the rise and fall of the sandalwood trade with China, and the sub-
sequent development of the islands as a major whaling center (Daws, 1968). Surprisingly, no investigations of
Hawai‘i’s marine natural history resulted from the increased maritime activity of sandalwood commerce or
whaling. From 1819 to 1897, knowledge of Hawai‘i’s fish fauna increased sporadically as collections were
reported from a few expeditions and individual travelers (Kay, 1972, see also Figs. 4 & 5). The expeditions of
the explorer-naturalist phase that resulted in the greatest numbers of fish species newly reported from the
islands were those of the Blonde (Bennett, 1828), Blossom (Lay & Bennett, 1839), and Bonite (Eydoux &
Souleyet, 1850). Residents of the islands were more interested in the astonishing endemic terrestrial biota than
in fishes, with the notable exceptions of Garrett (1863, 1864), Ballieu (whose collections were described in
Vaillant & Sauvage, 1875), and Wetmore (1890). Most of Wetmore’s (1890) records were only given as Ha-
waiian names and/or genus names, and cannot be assigned to species. Garrett, a professional naturalist who
collected specimens for mercantile museums as well as for his own use, sold many of his fish specimens to the
Museum Godeffroy, the collection of a major Hamburg trading company (Kay, 1972; Tinker, 1982). These
were reported by Giinther (1873-1910). At the end of the explorer-naturalist phase, attempts were made at cat-
aloging the fish species of the entire globe by Cuvier and Valenciennes of the Paris Museum during 1828-1850
and by Albert Giinther of the British Museum during 1859-1870 (Bauchot et al., 1997; Pietsch & Grobecker,
1987). These cataloging efforts added many species to those known from the Indo-Pacific, including new
records from the Hawaiian Islands.

The HMS Challenger expedition of 1872-1876 was the first around-the-world expedition specifically
dedicated to marine science and is considered by many to mark the beginning of the science of oceanography
(Hedgepeth, 1974; Mills, 1983). The crew and scientists on the Challenger sampled at the Hawaiian Islands
in 1875, and several shallow-water fish species were described as new or first reported from the region in the
expedition’s reports (Giinther, 1878, 1880, 1887, 1889). In addition, many deep-sea species subsequently
found in Hawaiian waters by later investigators were first described from Challenger collections in other areas.
The Challenger expedition was the first concerted effort at sampling oceanic deep-sea fishes, a remarkable feat
considering that the Challenger was a sailing vessel with only augmented steam-power, without steam-pow-
ered winches, and only hemp rope for deep-sea sampling (Hedgepeth, 1974; Mills, 1983).

The final two major reports of fishes new to the region during the early phases of Hawai‘i’s ichthyology
were published by American scientists. Streets (1877a) reported on 38 fish species collected primarily in
Honolulu Harbor by the USS Portsmouth during its North Pacific Ocean island surveys. Smith & Swain (1882)
gave the first report of Johnston Atoll fishes from collections of the North Pacific Guano Company.
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Table 16. Fish species that occur in the Hawaiian Archipelago that have ranges restricted to the central Pacific Ocean.
Species in brackets are those that also occur in restricted areas of the easternmost Indian Ocean such as northwestern
Australia or Indonesia, most likely as a result of dispersal from otherwise Pacific Ocean populations. Species followed by a

question mark are those with taxonomic or distributional problems mentioned in their individual species accounts.

I. Trans-Pacific Basin

A. AUSTRALIAN, PHILIPPINE, EURASIAN, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES

Rhinochimaeridae
[Rhinochimaera pacifica)
Echinorhinidae
Echinorhinus cookei

Exocoetidae

Cheilopogon dorsomacula
Nomeidae

Cubiceps baxteri

B. AUSTRALIAN, EURASIAN, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES

Gigantactinidae
[Gigantactis gargantua)

Zeidae
Zenopsis nebulosa

C. AUSTRALIAN, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES

Mirapinnidae
[Parataeniophorus brevis]

Serranidae
Caprodon longimanus?

D. EURASIAN, PHILIPPINE, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES

Myctophidae
Nannobrachium bristori

Nannobrachium hawaiiensis

Scombridae
Scomber japonicus
Thunnus orientalis

E. EURASIAN, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES

Platytroctidae
Sagamichthys abei

Himantolophidae
Himantolophus sagamius

F. PHILIPPINE, PACIFIC, AND ONE OR MORE EASTERN PACIFIC PLATES (= TRANS-PACIFIC EXCEPT TO WESTERN MARGIN OF PACIFIC

OCEAN)

Gonostomatidae
Sigmops ebelingi

Priacanthidae
Priacanthus alalaua

G. PACIFIC AND CONTINENTAL CENTRAL AMERICA

Myctophidae
Diaphus wisneri

Albulidae

[Albula forsteri]
Muraenidae

Uropterygius xenodontus
Sternoptychidae

Argyripnus ephippiatus
Phosichthyidae

Ichthyococcus intermedius
Stomiidae

Eustomias similis
Synodontidae

Synodus amaranthus

Scyliorhinidae

Apristurus spongiceps
Synodontidae

Synodus usitatus
Lophiidae

Sladenia remiger

Acanthuridae
Ctenochaetus marginatus

II. Australian and Pacific
Macrouridae
Trachonurus sentipellis
Macrouridae (continued)
Ventrifossa atherodon
Pomacanthidae
Centropyge loriculus (primarily on Pacific plate)
Centropyge multicolor (primarily on Pacific plate)
Gobiidae
[Trimma unisquamis]
Acanthuridae
Acanthurus achilles (primarily on Pacific plate)
Naso caesius (primarily on Pacific plate)

II1. Southwestern Eurasian and Pacific

Scorpaenidae

[Phenacoscorpius megalops]
Draconettidae

Centrodraco rubellus
Bothidae

Arnoglossus debilis (continued ...)
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Table 16 (continued)

IV. Australian, Eurasian, and Pacific

Stomiidae

Eustomias vulgaris
Paralepididae

Lestidium nudum
Myctophidae

[Nannobrachium nigrum]

Bythitidae

Saccogaster tuberculata
Moridae

Lepidion inosimae
Labridae

Bodianus cylindriatus
Suezichthys notatus

V. Australian, Eurasian, Philippine, and Pacific

Elopidae

Elops hawaiiensis
Muraenidae

Gymnothorax gracilicauda
Stomiidae

Astronesthes lucifer
Aulopodidae

Hime japonica
Synodontidae

Synodus kaianus

Synodus rubromarmoratus
Myctophidae

Diaphus chrysorhynchus
Ophidiidae

[Ophidion muraenolepis)
Antennariidae

Antennarius randalli (also to Easter Island on the
Nazca Plate).
Chaunacidae

[Chaunax fimbriatus]
Exocoetidae

Cheilopogon unicolor
Caproidae

[Antigonia rubescens])
Serranidae

Caprodon schlegelii

[Pseudanthias randalli]
Emmelichthyidae

Emmelichthys struhsakeri
Mullidae

[Parupeneus multifasciatus]

Chaetodontidae

[Chaetodon ephippium]

[Chaetodon lunulatus]

[Chaetodon reticulatus)

[Chaetodon ulietensis]

[Chaetodon unimaculatus)

[Hemitaurichthys polylepis]
Pentacerotidae

Evistius acutirostris
Kyphosidae

Microcanthus strigatus
Pomacentridae

Chromis vanderbilti
Labridae

[Coris gaimard]

[Gomphosus varius]

[Oxycheilinus unifasciatus)

Pseudocheilinus ocellatus

[Iniistius aneitensis]
Callionymidae

Synchiropus corallinus
Acanthuridae

Acanthurus leucopareius

[Acanthurus olivaceus]

Zebrasoma veliferum
Bothidae

Parabothus coarctatus
Tetraodontidae

Arothron manilensis

[Canthigaster epilampra)

VI. Australian, Philippine, and Pacific

Stomiidae

Eustomias parini
Antennariidae

[Antennarius analis)
Holocentridae

[Sargocentron iotal
Syngnathidae

[Minyichthys brachyrhinus]
Symphysanodontidae

[Symphysanodon maunaloae]

Symphysanodontidae (continued)

[Symphysanodon typus)
Serranidae

[Suttonia lineata)
Pomacentridae

Chromis acares
Labridae

[Halichoeres ornatissimus)
Gobiidae

Awaous guamensis

(continued ...
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Table 16 (continued)

VII. Eurasian, Philippine, and Pacific

Squalidae Liparidae

Squalus mitsukurii Paraliparis meridionalis
Notacanthidae Serranidae

Notacanthus abbotti Plectranthias kelloggi (except endemic subspecies in
Muraenidae Hawaiian Islands)

Gymnothorax albimarginatus Lutjanidae

Gymnothorax kidako Randallichthys filamentosus
Myctophidae Chaetodontidae

Diaphus fulgens “form C” Chaetodon quadrimaculatus

Diaphus schmidti Labridae
Exocoetidae Polylepion russelli

Hirundichthys albimaculatus Iniistius baldwini
Holocentridae Iniistius celebicus

Myripristis amaena Gobiidae

Sargocentron ensiferum Eviota epiphanes
Scorpaenidae Acanthuridae

Pontinus macrocephalus Naso maculatus

Zebrasoma flavescens

VIII. Non-marginally on Philippine Plate and Pacific Plate
Serranidae Cynoglossidae
Liopropoma collettei Symphurus undatus
IX. Australian, Pacific, and Nazca

Macrouridae Hoplichthyidae
Mataeocephalus acipenserinus Hoplichthys citrinus

X. Eurasian, Philippine, Pacific, and Nazca

Bembridae Emmelichthyidae
Bembradium roseum Erythrocles scintillans
Bramidae Percophidae
Pteraclis aesticola Chrionema chryseres

XI. Philippines, Pacific, and Nazca

Stomiidae Epigonidae
Eustomias gibbsi Epigonus atherinoides
Moridae

Laemonema rodochir

XII. Pacific and Nazca

Stomiidae Hymenocephalus striatulus

Astronesthes nigroides Pseudocetonurus septifer

Bathophilus kingi Zeidae

Eustomias bibulboides Cyttomimus stelgis

Eustomias bituberoides Stethopristis eos
Synodontidae Callanthiidae

Synodus capricornis Grammatonotus laysanus
Bathygadidae Gobiidae

Gadomus melanopterus Kellogella oligolepis
Macrouridae Bothidae

Caelorinchus spilonotus Engyprosopon arenicola (continued ...
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Table 16 (continued)

XIII. Eastern margin of the Philippine Plate and Pacific

Stomiidae
Eustomias medusa
Eustomias pacificus
Mugilidae
Chaenomugil leuciscus
Scorpaenidae
Sebastapistes galactacma
Emmelichthyidae
Emmelichthys karnellai
Chaetodontidae
Hemitaurichthys thompsoni

Chaetodontidae (continued)

Roa excelsa
Pomacanthidae

Centropyge nigroocella
Labridae

Pseudocheilinus tetrataenia
Blenniidae

Cirripectes variolosus
Acanthuridae

Ctenochaetus hawaiiensis

XIV. Pacific Plate endemics (* = known only from the Hawaiian Islands and French Polynesia)

Myxinidae

Eptatretus carlhubbsi
Muraenidae

Anarchias cantonensis

Anarchias leucurus*

Gymnothorax prismodon
Ophichthidae

Apterichtus flavicaudus?
Nettastomatidae

Nettenchelys sp. C
Stomiidae

Eustomias bimargaritoides*

Eustomias longiramis
Synodontidae

Saurida flamma*
Myctophidae

Protomyctophum beckeri
Ophidiidae

Brotula townsendi
Macrouridae

Coryphaenoides longicirrhus
Antennariidae

Antennarius duescus
Isonidae

Iso hawaiiensis
Exocoetidae

Cypselurus simus

Hemiramphidae

Hemiramphus depauperatus

Hyporamphus acutus (except endemic subspecies in

Hawaiian Islands)

Holocentridae

Ostichthys sandix*
Scorpaenidae

Sebastapistes coniorta
Howellidae

Pseudohowella intermedia
Apogonidae

Apogon deetsie*
Chaetodontidae

Chaetodon tinkeri
Kuhliidae

Kuhlia sandvicensis
Labridae

Cirrhilabrus luteovittatus
Creediidae

Crystallodytes cookei (except endemic subspecies in

Hawaiian Islands)

Gobiidae

Hazeus nephodes

Priolepis aureoviridis
Kraemeriidae

Kraemeria bryani

Ostraciidae
Ostracion whitleyi™*

The next phase of Hawai‘i’s natural history was characterized by intensive research by professional sci-
entists (Kay, 1972). Between 1896 and 1906, 330 fishes were added to the 134 species previously known from
the islands. These 330 species are almost one-third of the total fauna. This “golden era” of taxonomy (Collette,
1967) was the result of efforts by the extraordinarily influential ichthyologist David Starr Jordan, his students,
and associates (see Jordan & Evermann, 1905; Hubbs, 1964; Brittan, 1997). Efforts in Hawaiian waters were
prompted by political upheaval in the Hawaiian Islands that led to its annexation by the United States and by
technological advances in oceanographic sampling. The turn of the last century was a time of energetic taxo-
nomic investigation of U.S. aquatic resources as a result of laws passed in the late 1880s and early 1890s by
the U.S. Congress requiring that fisheries surveys be done in the new western states and territories (Jennings,
1997). The surveys were done under the authority of the U.S. Fish Commission (renamed the U.S. Bureau of
Fisheries in 1903, part of this agency became the Bureau of Commercial Fisheries in 1956, which in turn was
renamed the National Marine Fisheries Service in 1970) but were completed mostly by Jordan, his students,
and his colleagues at universities. Surveys began in the Hawaiian Islands soon after annexation. At the time of
Hawai‘i’s fisheries surveys, Jordan was president of Stanford University (Brittan, 1997). The U.S. Fish
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Table 17. North Pacific endemic fish species that have been recorded within the 200-nmi Hawaiian EEZ.

A. Subarctic Pacific endemic fish species. Most of these species have only been found at the extreme northwestern por-

tion of the Hawaiian region.

Gonostomatidae
Cyclothone atraria
Sigmops gracile

Myctophidae
Diaphus theta
Lampanyctus jordani

Moridae
Antimora microlepis

Scomberesocidae
Cololabis saira
Melamphaidae
Melamphaes lugubris
Bramidae
Brama japonica
Trichiuridae
Aphanopus arigato

B. North Pacific transition zone species. These are species that are known only from the region within the influence of the
Kuroshio Current from Japan or Taiwan to the Hawaiian Islands.

Chimaeridae

Hydrolagus purpurescens
Etmopteridae

Trigognathus kabeyai
Dasyatidae

Dasyatis lata
Muraenidae

Gymnothorax ypsilon
Congridae

Gnathophis nystromi nystromi
Gonostomatidae

Diplophos orientalis
Sternoptychidae

Maurolicus japonicus

Polyipnus matsubarai
Phosichthyidae

Ichthyococcus elongatus
Stomiidae

Astronesthes fedorovi

Borostomias pacificus

Eustomias cancriensis

Eustomias elongatus

Eustomias ioani

Opostomias mitsuii

Stomias pacificus
Scopelarchidae

Scopelarchus stephensi
Synodontidae

Synodus lobeli

Synodus ulae
Myctophidae

Diaphus kuroshio

Loweina terminata

Notoscopelus japonicus

Symbolophorus californiensis
Polymixiidae

Polymixia japonica
Ophidiidae

Bassozetus zenkevitchi
Macrouridae

Nezumia burragei
Lophiidae

Lophiodes miacanthus
Ogcocephalidae

Malthopsis jordani
Trachichthyidae

Aulotrachichthys prosthemius

Trachichthyidae (continued)

Gephyroberyx japonicus
Trachichthyidae (continued)

Hoplostethus crassispinus
Holocentridae

Sargocentron spinosissimum
Scorpaenidae

Rhinopias xenops
Triglidae

Satyrichthys engyceros

S. hians
Howellidae

Howella parini

H. zina
Serranidae

Liopropoma maculatum

Plectranthias helenae

Pseudanthias thompsoni
Callanthiidae

Grammatonotus macrophthalmus
Pomacanthidae

Centropyge interrupta
Pentacerotidae

Pentaceros japonicus

Pseudopentaceros wheeleri
Kyphosidae

Girella leonina
Oplegnathidae

Oplegnathus fasciatus

Oplegnathus punctatus
Labridae

Xyrichtys woodi
Pinguipedidae

Parapercis roseoviridis
Percophidae

Bembrops filifera
Ammodytidae

Protammodytes brachistos
Callionymidae

Synchiropus rubrovinctus
Centrolophidae

Hyperoglyphe japonica
Ostraciidae

Kentrocapros aculeatus
Tetraodontidae

Canthigaster inframacula

Torquigener florealis
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Table 18. Eastern Pacific endemic species that occur in Hawaiian waters at the westernmost fringes of their ranges.
Some of these are only known as waifs (indicated by asterisks) but others are thought to reproduce in Hawaiian waters.

Dalatiidae Carapidae
Centroscyllium nigrum Encheliophis dubius
Dasyatidae Oneirodidae
Dasyatis dipterura? Oneirodes acanthias?
Nemichthyidae Gigantactinidae
Nemichthys larseni Gigantactus microdontis
Monognathidae Gigantactus savagei
Monognathus rosenblatti Scomberesocidae
Alepocephalidae Cololabis adocetus
Mentodus eubranchus Carangidae
Gonostomatidae Caranx caballus*
Cyclothone signata* Kyphosidae
Sternoptychidae Sectator ocyurus*
Danaphos oculatus Scombridae
Neoscopelidae Euthynnus lineatus™
Scopelengys clarkei Nomeidae
Myctophidae Cubiceps paradoxus
Diaphus pacificus Balistidae
Diaphus trachops Balistes polylepis

Diogenichthys laternatus*
Symbolophorus reversus

Commission scientist who worked most closely with Jordan in managing these surveys was Barton Warren
Evermann (Jennings, 1997). The third key investigator was Charles Henry Gilbert, who had been an early stu-
dent of Jordan’s and who later became the Chairman of Stanford’s Zoology Department (Dunn, 1996, 1997).
The history of Jordan and Gilbert’s professional relationship is an interesting story of different personalities
and scientific styles (Hubbs, 1964; Dunn, 1996, 1997). Jordan eventually wrote that Gilbert was “the keenest
and ablest critic of natural history I have ever known” (cited from Dunn, 1997).

The political stage for these events was set at the end of the 1800s when immigrants to the Hawaiian
Kingdom from the United States had acquired economic and political power that enabled them to depose the
ruling monarchy (Daws, 1968). In 1887 the haole (foreign, but usually understood to mean of Euro-American
ancestry) oligarchy pressured King Kalakaua into transforming the Hawaiian government to a constitutional
monarchy. Shortly thereafter the sole use of Pearl Harbor was ceded to the United States for a naval base. As
aresult of the consequent demand for improved communications between the Hawaiian Islands and the United
States, the U.S. fisheries research vessel Albatross was sent in 1891 to survey a deep-sea telegraph-cable route
from the mainland to the islands. In 1882 the Albatross was the first ship to be constructed specifically for sci-
entific work, with innovative technologies for the time that included steam-powered winches, wire cable for
deep-sea sampling, the first electric lighting system aboard a research vessel, and a two-engine, twin-screw
propulsion system (Allard, 1999). While in the Hawaiian Islands, the Albatross collected 26 fish species at
depths of 295-375 fathoms, the first deep-sea fishes to be described from the archipelago, of which 21 were
new to science and known only from the Hawaiian Islands (Gilbert & Cramer, 1897).

The overthrow of the Hawaiian monarchy in 1893 and the annexation of the islands as a territory by the
United States in 1898 led to the U.S. fisheries surveys from which Jordan and his colleagues reported many
new species from the Hawaiian Islands. The procedures of these surveys of Hawai‘i’s aquatic resources were
reviewed in three resultant Bulletins of the U.S. Fish Commission (volume 23, parts 1, 2, and 3), as well as by
Tinker (1982), Dunn (1996, 1997), Brittan (1997), and Jennings (1997). Additions to Hawai‘i’s fish fauna from
the surveys began in 1899 with market and shore fish sampling by Dr. Oliver Jenkins. Jenkins was Jordan’s
student at Indiana University who became a professor at DePauw University and later at Stanford. Jenkins’
publications were major contributions to the numbers of new Hawaiian Islands fish records of 1901 and 1903
(Fig. 4). Jordan and Evermann themselves published preliminary papers in 1903 from their fish-market sur-
veys. John O. Snyder added a paper in 1904 that described 27 new species. Snyder had also been Jordan’s stu-
dent, later becoming a Stanford professor of ichthyology and fisheries biology.

The culmination of these post-annexation Hawaiian Islands fisheries surveys came in 1901 and 1902 with
expeditions first by Jordan and his coworkers to survey the islands’ shore fishes and then by Gilbert, Snyder,
and others aboard the Albatross to survey the deep-sea fishes. Dunn (1996) has given a fascinating account of
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Table 19. Endemic Hawaiian Archipelago fish species. Non-endemic species that have their Hawaiian population recog-
nized as an endemic subspecies are enclosed in brackets. Species for which there is insufficient information to verify ranges,
but which are suspected to be endemic species, are noted with a question mark. Species usually thought to be valid endemic
taxa but for which there are questions about their taxonomic distinction from species elsewhere are noted with an asterisk.

Dalatiidae

Etmopterus villosus
Muraenidae

Gymnothorax nuttingi

Gymnothorax polyspondylus

G. steindachneri
Ophichthidae

Callechelys luteus

Myrichthys magnificus

Ophichthus kunaloa

Scolecenchelys cookei

Scolecenchelys puhioilo
Congridae

Acromycter alcocki

Ariosoma marginatum

Bathycongrus aequoria

[Conger cinereus marginatus]

Conger oligoporus

Gorgasia hawaiiensis
Engraulididae

Encrasicholina purpurea
Gonorynchidae

Gonorynchus moseleyi
Argentinidae

Glossanodon struhsakeri
Sternoptychidae

Araiophos gracilis

Maurolicus imperatorius

Polyipnus nuttingi
Stomiidae

Eustomias albibulbis?

Eustomias bulbiramis?

Eustomias curtatus?

Eustomias deofamiliaris?

Eustomias dinema?

Eustomias inconstans?

Eustomias magnificus?

Eustomias melanostigmoides?

Eustomias problematicus?

Eustomias tomentosis

Leptostomias macronema?
Ateleopodidae

Ijimaia plicatellus
Chlorophthalmidae

Chlorophthalmus proridens
Synodontidae

Synodus falcatus

Synodus janus
Myctophidae

Diaphus fulgens “form B”7*
Ophidiidae

Luciobrotula lineata

Pycnocraspedum armatum

Cataetyx hawaiiensis
Bythitidae

Grammonus waikiki

Microbrotula rubra

Saccogaster hawaii
Bathygadidae

Bathygadus bowersi

Macrouridae

Caelorinchus aratrum

Caelorinchus doryssus

Caelorinchus gladius

Hymenocephalus antraeus

Hymenocephalus tenuis

Kumba hebetata

Malacocephalus boretzi

Malacocephalus hawaiiensis

Nezumia ectenes

Nezumia holocentra

Nezumia obliquata

Sphagemacrurus gibber

Ventrifossa ctenomelas
Moridae

Gadella molokaiensis

Physiculus cynodon

Physiculus grinnelli

Physiculus sterops
Lophiidae

Lophiodes bruchius
Antennariidae

Antennarius drombus*
Chaunacidae

Chaunax umbrinus
Ogcocephalidae

Halieutaea retifera

Scolicisquama erythrinus
Thaumatichthyidae

Lasiognathus waltoni?
Linophrynidae

Linophryne escaramosa?
Atherinidae

Atherinomorus insularum
Hemiramphidae

[Hemiramphus acutus pacificus]

Trachichthyidae
Aulotrachichthys heptalepis
Hoplostethus federovi

Holocentridae
Sargocentron xantherythrum

Caproidae
Antigonia eos

Pegasidae
Eurypegasus papilio

Syngnathidae
Cosmocampus balli
Doryrhamphus baldwini
Halicampus edmondsoni
Hippocampus fisheri?

Scorpaenidae
Dendrochirus barberi
Hozukius guyotensis
Neomerinthe rufescens
Pterois sphex
Scorpaena colorata
Scorpaena pele
Scorpaenopsis altirostris
Scorpaenopsis brevifrons
Scorpaenopsis cacopsis

Scorpaenidae (continued)
Scorpaenopsis pluralis
Sebastipistes ballieui

Caracanthidae
Caracanthus typicus

Acropomatidae
Synagrops argyrea

Serranidae
Epinephelus quernus
Holanthias elizabethae
Holanthias fuscipinnis
Liopropoma aurora
[Plectranthias kelloggi kelloggi]
Pseudanthias fucinus
Pseudanthias hawaiiensis
[ Pseudogramma polyacanthum

hawaiiensis]

Priacanthidae
Priacanthus meeki?

Apogonidae
Apogon erythrinus
Apogon maculiferus
Pseudamiops diaphanes

Epigonidae
Epigonus devaneyi
Epigonus fragilis
Epigonus glossodontus

Mullidae
Parupeneus chrysonemus
Parupeneus porphyreus

Chaetodontidae
Chaetodon fremblii
Chaetodon miliaris
Chaetodon multicinctus
Prognathodes sp.?

Pomacanthidae
Centropyge fisheri*
Centropyge nahackyi
Centropyge potteri
Apolemichthys arcuatus
Genicanthus personatus

Kuhliidae
Kuhlia xenura

Cheilodactylidae
Cheilodactyus vittatus?

Pomacentridae
Abudefduf abdominalis
Chromis hanui
Chromis ovalis
Chromis struhsakeri
Chromis verater
Dascyllus albisella
Plectroglyphidodon sindonis

Labridae
Ammolabrus dicrus?
Anampses chrysocephalus
Anampses cuvier
[Bodianus bilunulatus albotaeniatus]
Bodianus sanguineus
Bodianus cf. vulpinus?*
Cirrhilabrus jordani
Coris ballieui  (continued ...)
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Table 19 (continued)

Labridae (continued)
Coris flavovittata
Coris venusta
Cymolutes lecluse
Labroides phthirophagus
Macropharyngodon geoffroy
Stethojulis balteata
Thalassoma ballieui
Thalassoma duperrey
Iniistius umbrilatus
Scaridae
Calotomus zonarchus
Chlorurus perspicillatus
Scarus dubius
Champsodontidae
Champsodon fimbriatus
Creediidae
[Crystallodytes cookei cookei]

Blenniidae (continued)
Entomacrodus strasburgi
Istiblennius zebra
Plagiotremus ewaensis*
P. goslinei*

Callionymidae
Callionymus coeruleonotatus
Callionymus comptus
Callionymus decoratus
Draculo pogognathus
Synchiropus hawaiiensis*
Synchiropus kinmeiensis™*
Synchiropus rosulentus.

Eleotrididae
Eleotris sandwicensis*

Gobiidae
Cabillus caudimacula
Eviota rubra

Acanthuridae (continued)
Ctenochaetus strigosus
Bothidae
Bothus thompsoni
Chascanopsetta crumenalis
Chascanopsetta prorigera
Engyprosopon hawaiiensis
Engyprosopon xenandrus
Parabothus chlorospilus
Taeniopsetta radula
Pleuronectidae
Microstomus shuntovi
Poecilopsetta hawaiiensis
Samaridae
Samariscus corallinus
Soleidae
Aseraggodes borehami
Aseraggodes holcomi

Percophidae Eviota susanae Aseraggodes therese

Chrionema squamiceps [Gnatholepis cauerensis hawaiiensis] ~ Triacanthodidae

Osopsaron incisum Lentipes concolor Hollardia goslinei
Ammodytidae Oxyurichthys heisei Monacanthidae

Ammodytoides pylei Oxyurichthys lonchotus Cantherhines sandwichiensis

Lepidammodytes macrophthalmus Priolepis eugenius Cantherhines verecundus
Tripterygiidae Priolepis farcimen Pervagor spilosoma

Enneapterygius atriceps Priolepis limbatosquamis Thamnaconus garretti
Blenniidae Psilogobius mainlandi Ostraciidae

Cirripectes obscurus Sicyopterus stimpsoni [Ostracion meleagris camurum]

Cirripectes vanderbilti Stenogobius hawaiiensis Tetraodontidae

Encheylurus brunneolus Acanthuridae Canthigaster jactator

Entomacrodus marmoratus [Acanthurus triostegus sandvicensis) Torquigener randalli

the events and personality conflicts aboard the Albatross during the 1902 Hawaiian Islands expedition.

The dominant event in the history of Hawai‘i’s ichthyology was the publication of two Bulletins of the
U.S. Fish Commission resulting from these surveys (Jordan & Evermann, 1905; Gilbert, 1905). These sum-
marized the fish fauna and ichthyological history of the Hawaiian Islands until 1905 and included the descrip-
tion of 148 new species. The bulletins remained the primary sources of information about Hawai‘i’s fishes for
over 50 years.

Investigations of Hawai‘i’s fish fauna during the 50 years following the U.S. Fish Commission surveys
reverted to a low level, like the taxonomic “doldrums” described by Collette (1967) for North American fresh-
water ichthyology in 1893-1931. The low level of activity in Hawai‘i during 1906-1949 is quite understand-
able considering that a global economic depression and two world wars occupied many of these years. Another
cause of the decrease in the numbers of fish species reported as new to the islands was that Jordan and his col-
leagues, the dominant U.S. researchers in ichthyology until Jordan’s death in 1931, had then turned their atten-
tion away from the islands. Ichthyological research in the islands by others may have been inhibited by the
false sense that the fish fauna of the Hawaiian Islands had been fully described in the monographs of 1905.

During the doldrums of 1906—-1949 most of the new contributions to Hawai‘i’s ichthyology came from
three institutions. The first was the Naturhistorisches Museum Wien (Vienna), where Franz Steindachner and
his assistant, Victor Pietschmann, began publishing on Hawaiian Islands fish collections in the 1870s. They
continued in the 1890s with reports on the collections by Dr. Schauinsland of the Berlin Museum and ended
with papers by Pietschmann in the 1930s (see Kay, 1972; Herzig-Straschil, 1997). The effects of war and eco-
nomic depression during this time are exemplified by the death of Steindachner from pneumonia in 1919,
aggravated by lack of heat in his museum apartment during the impoverished post-World War I years in
Germany (Tiedemann & Grillitsch, 1997). The second institution was Stanford University, where Jordan and
his coworkers occasionally made additions to the 1905 reviews (Jordan & Snyder, 1907, 1923; Jordan &
Dickerson, 1908; Gilbert & Hubbs, 1917; Jordan, 1921a; Jordan & Jordan, 1922; Jordan et al., 1927). The third
institution was the Academy of Natural Sciences of Philadelphia, where the highly prolific ichthyologist Henry
W. Fowler worked from 1893 to 1962 with only one hiatus during 1901-1902 when he studied at Stanford
under Jordan (Smith-Vaniz & Peck, 1991). Fowler’s first contributions to Hawai‘i’s ichthyology came in 1900.
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Table 20. Undescribed or unidentified fish species recorded from the Hawaiian Islands or Johnston Atoll with ranges
that are unknown at this time.

Torpedinidae
Torpedo sp.

Muraenidae
Anarchias sp. 1
Anarchias sp. 2

Cetomimidae
Cetomimus sp.
Gyrinomimus sp.

Macrurocyttidae

Congridae Zenion sp.
Grathophis sp. Callanthiidae
Congridae sp. B Cep()lic(‘laaléanthlas P
Stomiid
omudae o Sphenanthias sp.
Photostomias sp. 2 Chiasmodontidae
Bythltldfie Pseudoscopelus sp. 1
Dll?lawnlh()PUWl“ sp. Pseudoscopelus sp. 2
Macrouridae Acanthuridae
Caelorinchus sp. Naso sp.

In 1922 Fowler published a list of Hawai‘i’s fishes, augmented by papers in 1923 and 1925. He became an
associate of the Bernice P. Bishop Museum in Honolulu in 1922, visiting the museum in 1922-1923 and again
in 1929. It was his ambition to describe and illustrate all of the fishes of the world in a series of monographs.
His work with Bishop Museum and other collections resulted in The Fishes of Oceania (Fowler, 1928). This
monograph and its supplements (Fowler, 1931, 1934a, 1949) were the primary summaries of Indo-Pacific fish
taxonomy until after World War II and inspired (or provoked) much of the taxonomic work on this fish fauna
in the post-war years.

Following World War I, discoveries of new fish species in the central Pacific began a phase of geomet-
ric growth that continues to this day. There were many contributing factors to this taxonomic “reawakening”
(Collette, 1967). Highly dedicated scientists returned from their wartime military service newly focused by
their war experiences. Under the G.I. Bill there was an influx of experienced and determined new students to
universities from the military. Unusually robust economic conditions developed in the United States that per-
sisted for two decades, allowing for ample research and educational funding. Universities grew in anticipation
of a large number of “baby boom” students. There was an increased emphasis on science as a result of the cold-
war competition between the United States and the Soviet Union, especially after the Soviet Union’s launch
of the first successful space satellite. And numerous technological innovations from both World War II and
cold-war military efforts became available to scientists. In Hawai‘i, the reawakening began with the employ-
ment of William A. Gosline as professor of ichthyology at the University of Hawai‘i, the work of Vernon E.
Brock as a fishery biologist for the Territory of Hawai‘i and the Federal Government, and the establishment of
the U.S. Bureau of Fisheries Pacific Ocean Fisheries Investigation (POFI) Honolulu Laboratory in 1949.
Gosline began publishing taxonomic papers on Hawai‘i’s fishes in 1949 with his number of contributions
increasing annually. His graduate students became prominent ichthyologists and one, John E. Randall, would
contribute much to the explosion of Hawai‘i’s ichthyology from the 1970s through the present. In 1960, a year
after the Territory of Hawai‘i became a state, Gosline and Brock published their Handbook of Hawaiian
Fishes, the first comprehensive review of the fauna in over 50 years.

Two technological innovations incorporated into ichthyology during this time were the use of scuba div-
ing and rotenone, a natural fish poison, for collecting fishes. Brock (1954) used scuba in 1952 to assess fish-
es in the Hawaiian Islands but this technology had been used by ichthyologists in California several years ear-
lier. The modern Cousteau/Gagnan scuba regulator was invented in 1943. The second or third “aqualung”, as
scuba gear was then called, newly sold in the United States was purchased in 1949 by UCLA ichthyologist
Boyd Walker for his students, Conrad Limbaugh and Andreas Rechnitzer (Hanauer, 1992, 1996). At that time,
John E. Randall was an undergraduate at UCLA, in the first ichthyology class taught by Walker with
Rechnitzer as the teaching assistant. Walker influenced Randall to pursue a career in systematic ichthyology
(J.E. Randall, pers. comm., 14 Oct. 1998). Randall had purchased a pre-Cousteau/Gagnan version of scuba
gear at a navy surplus store at about the same time that Limbaugh and Rechnitzer began using the technology
(Greenfield, 2001b). Randall later became the Bishop Museum’s senior ichthyologist and used scuba exten-
sively to collect and describe dozens of new Hawaiian Islands fish species (B.A. Carlson, from cover of
Randall, 1996a). Specimens collected with scuba and rotenone were used for the next great review of Indo-
Pacific fishes, Fishes of the Marshall and Marianas Islands (Schultz et al., 1953, 1960, 1966). In the Hawaiian
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Figure 4.Annual increase in the numbers of fish species first recorded from the Hawaiian Islands from 1782 to 1998. The histograms show
the numbers of species first recorded from the region in each year, noted on the left vertical axis. The line with the diamond symbols shows
the cumulative number of fish species recorded from the region through each year, noted on the right vertical axis.

Islands, Gosline & Brock (1960) used rotenone and scuba to discover many small or cryptic fishes. Their
Handbook of Hawaiian Fishes reported 39 species new to the islands and remains significant as the only pub-
lication to provide comprehensive identification keys to Hawai‘i’s fishes.

The renewed interest in Indo-Pacific fish taxonomy continued to provide new records of Hawai‘i’s fish
species at moderate levels through the 1960s. But in the early 1970s, the pace of discovery accelerated in a sec-
ond “golden era” (in the sense of Collette, 1967) that has continued through today. During this time the grow-
ing aquarium, recreational diving, and underwater photography hobbies have created great enthusiasm for the
study of Indo-Pacific marine organisms by fostering aesthetic appreciation of marine biology. Many coral-reef
species described in recent years were first discovered by hobbyists and many of the biologists now working on
Indo-Pacific organisms developed their enthusiasm from a youthful engagement in one of these hobbies.

More than 500 fish species, over 40% of the fauna now known, have been newly recorded from waters
of the Hawaiian Archipelago since 1970. These were primarily midwater and deep-benthic species but also
included numerous shallow-water reef fishes. The remarkable thing about this new era of discovery is that it
has not abated (Figs. 4,5). And it is ironic that this era of renewed discovery began at about the time that tax-
onomy and systematic zoology became disdained by scientific administrators. This attitude was exemplified
by Stanford University’s decision in the late 1950s to dismantle the program in systematic ichthyology estab-
lished by Jordan (Brittan, 1997). In recent years this attitude spread to natural history museums which in the
past were strongholds for basic biodiversity research (Culotta, 1992). The continuing discovery of large num-
bers of new species in Hawaiian waters demonstrates that taxonomic research is far from complete even in this
well known region.

Four factors have contributed to the geometric increase in knowledge of Hawai‘i’s fish fauna since the
1960s. The first was the increased use of scuba along with technological advances in diving safety and under-
water photography used with great effectiveness by Randall and his colleagues. Randall traveled from UCLA
to Hawai‘i aboard his ketch in 1950, completing his Ph.D. dissertation at the University of Hawai‘i in 1955 as
Gosline’s student (Greenfield, 2001b). His first paper on reef-fish taxonomy included a description of a new
fish species from the Hawaiian Islands (Randall, 1955a). After working at several other institutions he returned
to Hawai‘i in 1965 and in 1967 began a joint position as ichthyologist at the University of Hawai‘i’s Institute
of Marine Biology and the Bernice P. Bishop Museum. As of 2005 he had described 48 new species from the
Hawaiian Islands (and an additional eight subsequently recorded from the Hawaiian Islands or Johnston Atoll),
and first reported many other species from the islands that were known previously only from other localities
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Table 21. Nonindigenous fish species that have become established in the State of Hawai i, with their habitats in the
state, and the general source of their introduction. Centropyge loriculus, an indigenous species, is also listed here because
a population with a color pattern that is clearly of nonindigenous origin is established in Kane‘ohe Bay, O‘ahu.

Clupeidae
Dorosoma petenense (freshwater reservoir; fisheries research 1958)
Herklotsichthys quadrimaculatus (marine; unintentional from fisheries research 1972)
Sardinella marquesensis (marine, fisheries research 1955)
Cyprinidae
Carassius auratus (freshwater ponds; ornamental pre-1900)
Cyprinus carpio (freshwater ponds and reservoirs; fisheries enhancement pre-1900)
Cobitidae
Misgurnus anguillicaudatus (freshwater streams; source unknown, perhaps for food pre-1900)
Ictaluridae
Ictalurus punctatus (freshwater reservoirs; fisheries enhancement 1953)
Claridae
Clarias fuscus (freshwater reservoirs and ponds; fisheries enhancement and food pre-1900)
Callichthyidae
Corydoras aeneus (freshwater streams; aquarium release ca. 1984)
Loricariidae
Ancistrus cf. temmincki (freshwater streams; aquarium release 1985)
Hypostomus watwata (freshwater streams; aquarium release 1984)
Pterygoplichthys multiradiatus (freshwater reservoir; aquarium release 1986)
Salmonidae
Oncorhynchus mykiss (freshwater reservoirs and streams; fisheries enhancement 1959)
Mugilidae
Valamugil engeli (marine ponds; unintentional during fisheries bait studies 1955)
Belonidae
Xenentodon cancila (freshwater reservoir; aquarium release)
Poeciliidae
Gambusia affinis (various freshwater habitats; mosquito control 1905)
Limia vittata (freshwater streams and estuaries; mosquito control pre-1950)
Poecilia hybrid (freshwater streams; fisheries bait research 1960)
Poecilia latipinna (freshwater streams and estuaries; mosquito control and fisheries bait research 1905)
Poecilia reticulata (freshwater streams; aquarium release and mosquito control 1922)
Xiphophorus helleri (freshwater streams; mosquito control and aquarium release 1922)
Xiphophorus maculatus (freshwater reservoirs; mosquito control and aquarium release 1922)
Xiphophorus variatus (freshwater ponds; aquarium release 1960)
Synbranchidae
Monopterus albus (various freshwater habitats; unknown source pre-1900)
Serranidae
Cephalopholis argus (marine; fisheries enhancement 1956)
Centrarchidae
Lepomis cyanellus (freshwater ponds; fisheries enhancement prior to 1990)
Lepomis macrochirus (freshwater reservoirs and ponds; fisheries enhancement 1946)
Micropterus dolomieu (freshwater streams; fisheries enhancement 1897)
Micropterus salmoides salmoides (freshwater reservoirs and ponds; fisheries enhancement 1953)
Lutjanidae
Lutjanus fulvus (marine; fisheries enhancement 1955)
Lutjanus gibbus (marine; fisheries enhancement 1958)
Lutjanus kasmira (marine; fisheries enhancement 1955)
Mullidae
Upeneus vittatus (marine; unintentional during fisheries enhancement 1955)
Pomacanthidae
Centropyge flavissima (marine; aquarium release ca. 1995)
Centropyge loriculus (marine, non-indigenous population; aquarium release? Date unknown)
Cichlidae
Amphilophus citrinellus (freshwater reservoirs; aquarium release ca. 1989)
Amphilophus labiatus (freshwater reservoirs; aquarium release ca. 1989)
Archocentrus nigrofasciatus (freshwater streams and ponds; aquarium release 1983)
Archocentrus spilurus (freshwater reservoirs; aquarium release 1984; current status uncertain)
Astronotus ocellatus (freshwater reservoir; fisheries enhancement 1952)
Cichla ocellaris (freshwater reservoirs; fisheries enhancement 1961)
Hemichromis elongatus (freshwater reservoir; aquarium release 1990)
Hypsophrys nicaraguensis (freshwater stream and reservoir; aquarium release ca. 1996)
Melanochromis johannii (freshwater stream and reservoir; aquarium release 1993) (continued ...)
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Table 21 (continued)

Cichlidae (continued)
Oreochromis macrochir (freshwater reservoir; fisheries bait studies 1957)
Oreochromis mossambicus (various fresh- and brackish-water habitats; aquaculture and fisheries bait research 1951)
Parachromis managuensis (freshwater stream and pond; aquarium release, date unknown)
Sarotherodon melanotheron (various fresh- and brackish-water habitats; aquaculture and fisheries bait research 1962)
Thorichthys meeki (freshwater reservoirs and streams; aquarium release 1940)
Tilapia rendalli (freshwater reservoirs; bait fish research 1956)
Tilapia zilli (freshwater reservoirs; fisheries bait research 1955)
Blenniidae
Omobranchus ferox (marine in Pearl Harbor; O"ahu; ballast water or hull fouling 1998)
Omobranchus rotundiceps obliquus (marine in Kane‘ohe Bay, O ahu; aquaculture research 1951)
Parablennius thyasanius (marine in Kane‘ohe Bay; ballast water or hull fouling pre-1974)
Gobiidae
Mugilogobius cavifrons (brackish-water coastal habitats; ballast water or hull fouling 1988)
Channidae
Channa maculata (freshwater reservoirs; food and fisheries enhancement pre-1900)

(B.A. Carlson from cover of Randall, 1996a; R.L. Pyle, pers. comm., Mar. 2005). Significant among his con-
tributions to knowledge of Hawai‘i’s fishes were papers on new records of Hawai‘i’s fishes with comprehen-
sive literature reviews (Randall, 1981a; Randall et al., 1993a), reviews of the fishes of Johnston Atoll (Randall
et al., 1985b; Kosaki et al., 1991), Midway Atoll (Randall ez al., 1993b), and of the biogeography of Hawai‘i’s
fishes (Randall, 1976a, 1992b, 1996a, 1998c). Future discoveries of Hawai‘i’s fishes are anticipated from
explorations below 250 feet using advanced diving technologies such as mixed gases and rebreathers, current-
ly being pursued by Richard L. Pyle (a former student of Randall) and others (Pyle, 1995).

The second factor that contributed to the 1970s explosion of ichthyological discovery was the development
of improved midwater-trawling technology and the funding of major research projects to investigate sound-scat-
tering layers that affect sonar systems used in submarine warfare. The development of the Isaacs-Kidd midwa-
ter trawl for collecting micronekton, bongo nets for collecting plankton, variously named rectangular midwater
trawls for collecting nekton and plankton, and large, commercially sized midwater trawls for collecting larger
nekton revolutionized studies of oceanic fishes. The great increase in the midwater species known from
Hawaiian waters came primarily from the work at the University of Hawai‘i by Thomas A. Clarke, his students,
and his associates (i.e., Clarke, 1971, 1972, 1973, 1974, 1982, 1984a, 1987; Amesbury, 1975; Clarke & Wagner,
1976; Maynard, 1982; Ridge-Cooney, 1987). Other contributions were made from the extensive micronekton
and plankton collections taken throughout the central Pacific by the U.S. Bureau of Fisheries POFI laboratory,
which later became the National Marine Fisheries Service (NMFS) PIFSC. Many of the NMFS collections went
to the U.S. National Museum of Natural History, the Bernice P. Bishop Museum, the Florida Museum of Natural
History, and the Los Angeles County Museum of Natural History, where they have been used by many ichthy-
ologists. Research on midwater fishes in the United States virtually stopped by the 1990s, but additions to
knowledge of the open-ocean fish fauna, including that of the Hawaiian Islands, have continued through
research in other countries, notably from prolific studies by N.V. Parin and his associates in Russia.

The third factor in the continuing explosion of ichthyological discovery in Hawaiian waters was the re-
sumption of studies on deep-sea, benthic fishes in the 1970s. Studies of deep-sea benthic fishes in Hawaiian
waters were neglected after Gilbert (1905) but resumed with trap, gill net, and submersible surveys off O‘ahu
during 1968-1971 (Clarke, 1972). Sampling of Hawai‘i’s deep benthic fauna intensified in 1967, when the
NMFS began systematic trawling and trapping surveys to explore the potential for a deep-water shrimp fish-
ery in the main islands (Struhsaker & Aasted, 1974; Struhsaker & Yoshida, 1975). Little information from
these surveys was published, but a large amount of data on benthic fishes captured with trawls at 61-850 m
during 1967-1968 was included in an unpublished Ph.D. dissertation (Struhsaker, 1973a). This dissertation is
essentially a small encyclopedia of the biology of meso-benthic fishes of the main Hawaiian Islands. Studies
of deep-water benthic fishes of the region subsequent to Struhsaker (1973a) were done from submersibles of
the Hawai ‘i Undersea Research Laboratory (HURL) from 1980 through the present (Chave & Mundy, 1994;
Chave & Malahoff, 1998). Numerous records of deep-water fishes were obtained from visual observations
from the submersibles Makali‘i and Pisces V, although few specimens were collected to verify identifications.
Even so, small collections made by the submersibles resulted in the description of several new species of fish-
es (Randall & Ralston, 1984; Gon, 1985; Fricke, 1992).

The fourth factor contributing to the rapid addition of species from the Hawaiian 200-nmi EEZ was the
exploration of the fish fauna of the Northwestern Hawaiian Islands and particularly of seamounts north of Kure
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Figure 5. Numbers of species found in the Hawaiian Islands that were described as new from anywhere in the world during each year from
1758 to 1998. The histograms show the numbers of Hawaiian fish species described as new by ichthyologists in each year, noted on the left
vertical axis. The line with the diamond symbols shows the cumulative number of Hawaiian fish species described as new through each
year, noted on the right vertical axis.

Atoll. Scattered sampling of the Northwestern Hawaiian Islands began with the early explorations and contin-
ued with the 1902 Albatross survey and the Tanager expedition of 1923 (Olson, 1996). An intensive 5-year sur-
vey of the Northwestern Hawaiian Islands began in 1975 when the NMFS, the U.S. Fish and Wildlife Service,
and the Hawai ‘i Division of Fish and Game formed the Tripartite Cooperative Agreement to study the natural
resources of the northern islands. The three agencies were joined by the University of Hawai‘i in 1977. Results
of the studies were published in two symposia volumes (Grigg & Pfund, 1980; Grigg & Tanoue, 1984) and
numerous other papers. The fisheries results were summarized in Uchida & Uchiyama (1986). At the same time
foreign trawl-fisheries developed at the Emperor Seamounts in the central North Pacific, which led NMFS to
study the fishes of seamounts north of Kure as part of the Northwestern Hawaiian Islands investigations
(Humphreys et al., 1984). Many species were newly recorded as a result of these studies (Humphreys et al.,
1984; Boehlert & Mundy, 1992) as well as by Russian and Japanese surveys of the region (e.g., Borets, 1986).
Much of the Northwestern Hawaiian Island sampling and most of the seamount sampling were done from the
NOAA ship Townsend Cromwell, which remained active into the 21st century. Research directly related to the
5-year Northwestern Hawaiian Islands study ended in 1981, and NMFS sampling of the seamounts north of the
Hawaiian Islands essentially ceased in 1993. Shallow water surveys at Midway Atoll in 1989 and 1991, prior to
Midway’s conversion from a naval base to a USFWS refuge, produced the most recent significant summary of
fishes of the Northwestern Hawaiian Islands (Randall et al., 1993b).

There is little indication that Hawai‘i’s fish fauna is completely known. The rate of discovery of named
fishes previously unknown from the region (Fig. 4) and the rate at which new fish species are being described
from Hawaiian waters (Fig. 5) show no sign of slowing as yet. If the fauna were almost completely known,
Figures 4 and 5 should show an approach to an asymptote typical of cumulative curves (see next section)
where sample numbers are adequate to assess species density. New species can be expected as previously
undersampled habitats are explored. In particular, new species can be expected from waters deeper than 2000
m from which there have been almost no biological samples in Hawaiian waters. The ability to use rebreathers,
submersibles, and other technologies to collect small fish species in deeper, steep-gradient, and high-porosity
habitats will also produce many new fish species for the archipelago. Genetic studies also may reveal previ-
ously unrecognized, morphologically cryptic species in Hawai‘i’s fauna (e.g., Burridge & White, 2000). For
taxonomists, this is the good news. The bad news is that the number of fish species in Hawaiian waters will
also increase as more nonindigenous species are introduced here and establish breeding populations.

45
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What do the data from the history of ichthyological discovery tell us about how many fish species exist
in the archipelago?

(Donald R. Kobayashi and Bruce C. Mundy)

A projection of the number of species in the region beyond the estimate obtained by simple counting of records
can be obtained from data on the rate at which Hawai‘i’s fish species were first recorded. A cumulative species
curve (Gray, 1997) can be fitted to the data and the curve’s asymptote can be used as an estimate of the num-
ber of species expected from the region (the “species density” of Hurlbert, 1971). Collette (1967) used this
technique to estimate the number of North American darter species, fitting a second-degree polynomial curve
to historical data. The usefulness of this approach is demonstrated by the close agreement of the 165 darter
species now known (Burr & Mayden, 1992) with Collette’s conclusion that “... it can be predicted that there
will be about 160 valid species and subspecies described by the year 2000.”

We fit logistic functions to the data in Fig. 4, assuming that the curve would be symmetrical and that the
decrease in discovery of Hawai‘i’s fish species during 1997-1998 was indicative of an inflection toward an
asymptote. At first, we fitted a single curve to the data, ignoring the historic decrease in species reports during
the doldrums of 1905-1949. This curve gave an estimated asymptotic number of 1809 species in the region.
It is possible that the number of species eventually found in the area will be close to 1809, particularly with
the introduction of more nonindigenous species. But we thought that a better estimate could be obtained by
considering the well-documented decrease in taxonomic work during the two world wars and global depres-
sion as a hiatus that created two distinct periods of discovery with separate cumulative curves, the periods from
1778 to 1905 and 1905 to 1998. We then fitted two curves to these periods assuming that the rate of most rapid
species discovery was the same in both periods, disrupted by the hiatus. This model linked the two logistic
curves consecutively and assumed five parameters: a curvature, two asymptotes, and two specifications of the
curves’ inflection points in time. The asymptotic value estimated from the fit of double logistic curves was
1312 species. This is greater than the 1224 species currently known from the region but approximates 1306,
which is the sum of the 1169 indigenous Hawaiian Islands species, 55 nonindigenous species established in
the state, and 82 well-identified oceanic and deep-sea species that have been found nearby in the central North
Pacific. This sum, 1306, is our best estimate of the number of resident fish species that will eventually be found
in the region.

Where do these fish species live?

Where do they live within the archipelago?

Most of Hawai‘i’s fish species are widely distributed throughout the archipelago. There is little evidence that
any are restricted to one island and only a small number of species are found at only a few of the islands.
Biogeographic divisions of the region occur at major changes in physiographic features of the archipelago.
These features include the region’s southeastern and northwestern boundaries, the ends of the main Hawaiian
Islands that are boundaries between the high islands and low atolls or seamounts, and the end of the emergent
part of the archipelago at Kure Atoll before the submerged seamounts to the northwest (Table 12). There is
strong evidence for a distinct emergent-island fauna, strong evidence for a less distinct northwestern seamount
fauna, and weak evidence for a poorly defined main Hawaiian Islands fauna. While there is little evidence from
the presence or absence of species that a distinct Northwestern Hawaiian Island fish fauna exists, many of the
fish species that are numerically dominant in the Northwestern Hawaiian Islands are different from those that
are numerically dominant in the main islands (Hobson, 1984; Friedlander & DeMartini, 2002).

There are 332 species that have been found only at single islands. This might be evidence for restricted
ranges of these species but a more likely explanation is limited sampling. Two-thirds (222) of these species are
known only from O‘ahu and most of these are deep-water species. O‘ahu is the only island where meso- and
bathy-pelagic species have been adequately sampled. All of the midwater fish species known only from O‘ahu
will likely be found throughout much of the archipelago when appropriate sampling is done. The main facili-
ties of the region’s universities, natural history museums, and government resource agencies are located on
O‘ahu, which contribute to the extensive sampling bias there. Sampling limitations also account for many, but
not all, of the species known only from other islands. At Hawai ‘i Island a slickhead (Alepocephalus blanfordii)
and the Krefft’s smooth-head (Herwigia kreffti) were taken with very deep trawling gear that has been used
only off the Kona Coast. A cusk-eel (Typhlonus nasus) is known here only from very deep video records off
Hawai‘i Island by a U.S. Navy remote-operated vehicle whose observations are generally not publicized. And
three viviparous brotulas, Cataetyx hawaiiensis, Diplacanthopoma riversandersoni?, and Diplacanthopoma
sp., are known only from specimens that floated to the sea surface at active lava flows that killed fishes on
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steep, highly rugose, and porous Hawai ‘i Island slopes. This circumstance has occurred only at Hawai‘i Island
within historic times. Many species known from single islands are poorly known forms that may be naturally
rare or that live in habitats that are difficult to sample. For example, the white-tipped soldierfish (Myripristis
vittata) is known only from Molokini Islet at the lower limits of safe natural-air scuba diving. The Phoenix
damselfish (Plectroglyphidodon phoenixensis) is known only from Maui at an extremely high-energy, rocky
surf habitat that is difficult to sample safely. Many of the deep-water, bottom-associated species known only
from single islands, such as the spongehead catshark Apristurus spongiceps, the lightfish Araiophos gracilis,
the grenadier Cetonurus crassiceps, the batfish Scolocisquama erythrinus, the viviparous brotula Saccogaster
tuberculata, and the cusk-eel Luciobrotula bartschi, will undoubtedly be found to have wider ranges once
appropriate sampling is done throughout the archipelago.

In contrast, some fishes recorded only from single features at the ends of the region probably do have
restricted ranges in the region. These species occur more widely in the Pacific but have barely reached the
southeastern or northwestern ends of the archipelago. The 28 species known only from Johnston Atoll but not
the Hawaiian Islands have already been mentioned. These are generally Indo-Pacific species that have not dis-
persed to the north (Table 1). A similar set of 30 species is also known only from Hawai ‘i Island and some are
only recorded as waifs. Likewise, 30 species are known only from the seamounts at the northwestern edge of
the Hawaiian 200-nmi EEZ. Some of these probably have broader distributions to the south, with their appar-
ent restricted distributions being sampling artifacts. But others are clearly North Pacific species that occur sea-
sonally in the region of the Hancock Seamounts as the thermal fronts bounding the southern limit of the North
Pacific transition zone move southward in winter (Roden, 1991). Examples of such species include the tube-
shoulder Sagamichthys abei, the bristlemouths Diplophos orientalis and Gonostoma gracile, the scaleless
black dragonfish Opostomias mitsuii, the pearleye Scopelarchus stephensi, the headlightfish Diaphus kuro-
shio, the bigscale fish Melamphaes lugubris, and the oceanic cardinalfish Howella parini.

There are southeastern and northwestern components to Hawai‘i’s fish fauna that diminish in number
across the archipelago away from each end of the region. This pattern is more pronounced among those species
from southern, warmwater habitats than it is among more northern, cool-water taxa. Of the 266 species known
from the seamounts at the region’s northwestern end, only 97 have the southeastern terminus of their ranges
inside of the 200-nmi Hawaiian EEZ. O‘ahu is the southeastern limit of 71 of these species, which is probably
an artifact of the intensive sampling there. Excluding these, only 26 species from the northwestern seamounts
have their southern terminus within the region. Over half of the “seamount” species (169) are found throughout
the region, indicating that there are no obvious biogeographic boundaries within the Hawaiian 200-nmi EEZ for
most species with northern affinities.

In contrast, 577 species known at the southeastern end of the archipelago do not range to the northwest-
ern seamounts. If the 131 species known only from O‘ahu are excluded, then 397 of these species have their
northwestern range-terminus within the archipelago. Important areas of change for the fauna, moving from the
southeast, are the end of the main islands (Kaua‘i and Ni‘ihau; 40 species not found to the northwest), Necker
Island (24 species), Laysan Island (18 species), and the last two emergent islands, Midway and Kure atolls
(242 species). In the last case, Midway has been more extensively sampled than Kure, and it is expected that
species recorded at one of these atolls will occur at both.

Temperature and habitat distribution are probably the factors that create these southeast to northwest pat-
terns. It is well known that physiological and behavioral temperature tolerances play a major role in determin-
ing fish distributions (e.g., p. 83-89 in Helfman et al., 1997). There is strong thermal gradient in the Hawaiian
Archipelago, with sea-surface temperatures differing by as much as 7 °C between Midway and South Point,
Hawai‘i Island, during the winter (Flamant et al., 1998). Shallow-water fish species adapted to warm water are
restricted from occurring in northwestern Hawaiian waters by cooler temperatures. By contrast, shallow-water
fish species adapted to cooler water can find appropriate temperatures for survival in increasingly deeper water
at the archipelago’s southeastward part, if those species are not restricted to shallow-water habitats by other
factors. This phenomenon, called “tropical submergence”, has long been known from the Hawaiian Islands and
elsewhere (Hubbs, 1948; Helfman ez al., 1997). In Hawaiian waters this phenomenon is exemplified by the
yellowfin soldierfish (Myripristis chryseres), the Hawaiian grouper (Epinephelus quernus), the yellowbarbel
goatfish (Parupeneus chrysonemus), and the masked angelfish (Genicanthus personatus), among others,
which are common within recreational scuba-diving depths at Midway Island but occur in much deeper water
in the main Hawaiian Islands (Randall et al., 1993b). Deeper-living fish adapted to cool water are not as
restricted geographically by temperature as are shallow-water species. Hobson (1980, 1984) discussed the fac-
tors that influence fish distributions along the archipelago in more detail.

Some readers might expect that the Northwestern Hawaiian Islands would have a unique fish fauna, based
upon differences in species’ abundances found between those islands and the main Hawaiian Islands.
Surprisingly, only 20 Northwestern Hawaiian Islands fish species have not been found elsewhere in the archi-
pelago (Table 13). Most of these 20 species have not been adequately sampled and probably have much wider
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ranges. Twelve are deep-water or mesopelagic species; little sampling for such taxa has been done in the
Northwestern Hawaiian Islands. Two others, the atoll moray (Gymnothorax atolli) and shortfin scad (Decap-
terus macrosoma), are species that are more widespread in the Pacific than just the Hawaiian Islands, but that
are easily misidentified without specimens and recent taxonomic literature on hand. One, the louvar (Luvarus
imperialis), is wide-ranging and distinctive, but not often collected in scientific surveys. Of the six species that
seem likely to be restricted to the Northwestern Hawaiian Islands, two, the sea chub Girella leonina and the
golden spadefish Platax boersii, are known in the region only as a waifs at Midway and probably do not have
an established populations in the islands. Only four fish species seem to be genuinely restricted to the
Northwestern Hawaiian Islands within the archipelago and none of these is a Hawaiian Islands endemic. The
Japanese angelfish (Centropyge interruptus) is a western and central North Pacific endemic known from Japan
and the Northwestern Hawaiian Islands. Its distribution is similar to many deeper-water species but its shallow
reef habitat prohibits it from occurring at deeper seamounts to the northwest. The blotcheye soldierfish
(Myripristis murdjan) is an Indo-Pacific species but is similar to C. interruptus in its Hawaiian distribution. The
slingjaw wrasse (Epibulus insidiator) is almost restricted to the central part of the archipelago. This distinctive,
shallow-water species is associated with Acropora coral habitat that is also nearly restricted to the central
Northwestern Hawaiian Islands in the Hawaiian Islands (Grigg, 1981). In 2000-2002 E. insidiator was observed
by the author and J.P. Hoover (pers. comm., April 2002) in Hanauma Bay at O‘ahu and by others at Maui and
Hawai‘i Island (J.E. Randall, & J.P. Hoover, pers. comm.) but the fish seem to have been waifs away from their
usual range. The chevron butterflyfish (Chaetodon trifascialis) is also associated with Acropora coral habitat
and is found primarily in the central Northwestern Hawaiian Islands within the region (Hobson, 1980, 1984;
Grigg, 1981). This butterflyfish is seen more frequently in the main Hawaiian Islands than is E. insidiator, how-
ever. Perhaps the most puzzling species restricted to the Northwestern Hawaiian Islands within the archipelago
is the black jack (Caranx lugubris). This species is circumtropical and subtropical in distribution, is abundant
at equatorial islands south of Hawai‘i, and is found at high islands elsewhere in the Pacific and other oceans.
There seems to be no plausible ecological or biogeographic explanation for its absence in the main Hawaiian
Islands at this time.

By contrast to the lack of a distinct Northwestern Hawaiian Islands fish fauna, 406 species are known
only from the main Hawaiian Islands. This includes the 193 species known only from O ‘ahu that have not been
well sampled elsewhere in the region. Twenty-six species are known only from Hawai‘i Island, the next most
intensively sampled island, four are known only from Maui, one only from Moloka‘i, three only from Kaua‘i,
and one only from Ni‘ihau. Most of these are poorly known deep-water species. Several other species record-
ed only from the main Hawaiian Islands are thought to have been waifs from elsewhere. These will be dis-
cussed later. But many of the remaining species are well sampled, easily identified, and are most common in
habitats that are restricted to the main islands.

Most obvious among these are the freshwater fishes, including the five indigenous gobioids and numer-
ous introduced species. Permanent freshwater habitats that can support fish populations are not found in the
Northwestern Hawaiian Islands. Also among the species restricted to the main islands are those associated with
estuaries or other habitats with significant freshwater influence. These are exemplified by the anchovies
Encrasicholina purpurea and E. punctifer, the herrings Herklotsichthys quadrimaculatus and Sardinella mar-
quesensis, the milkfish Chanos chanos, the blennies Omobranchus rotundiceps and Parablennius thysanius,
and the gobies Mugilogobius cavifrons and Psilogobius mainlandi. Several of these are nonindigenous species.
A group of gobies that live in tidepool habitats, including the tidepool goby (Bathygobius cocosensis), the
whitespotted frillgoby (B. coalitus), and Kelloggella oligolepis (which lacks a common name), may also be
restricted to the main islands although the apparent restriction of these species may be a sampling artifact.

It is less easy to explain the absence of records of several coral-reef fishes from the Northwestern Hawaiian
Islands. Examples are the shark Carcharhinus melanopterus, the moray Gymnothorax rueppelliae, the endem-
ic pipefish Doryrhamphus baldwini, the cardinalfishes Apogon evermanni and Apogonichthys perdix, the but-
terflyfishes Chaetodon lineolatus, C. reticulatus, and Hemitaurichthys polylepis, the stripey Microcanthus stri-
gatus, and the gobioids Trimma taylori and Nemateleotris magnifica. It has long been recognized that certain
coral reef species are usually found at high island habitats and not at low atolls, despite the superficial similar-
ity of reefs at the two island types (Kay, 1980; Randall, 1998c). But this does not explain the absence of records
of some of these species from the Northwestern Hawaiian Islands because several of these species occur at atolls
of the Line Islands south of the Hawaiian Archipelago.

There is also a group of species from the main Hawaiian Islands but not the Northwestern Hawaiian Islands
that are fishes from other biogeographic areas that have been unable to colonize the entire archipelago. Two bio-
geographic regions are represented in this species group. The eastern Pacific saury Cololabis adocetus and
finescale triggerfish Balistes polylepis occur at the main islands in the westernmost extension of their ranges. A
larger set of species are those with Pacific or Indo-Pacific distributions that seem to have reached the Hawaiian
Islands from the south or southwest instead of the northwestern path more often discussed in papers on
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Hawai‘i’s marine biogeography. The best example is the black surgeonfish (Ctenochaetus hawaiiensis), which
is known in the region almost entirely from Hawai‘i Island with rare sightings as far north as O‘ahu. A coun-
terexample of successful colonization is provided by the peacock grouper (Cephalopholis argus), which was
until recently known only as far northwest as Nihoa Island, but has now been recorded at French Frigate Shoals
(E. DeMartini, pers. comm., Mar. 2002). This introduced species provides an example of an ongoing, progres-
sive colonization of the island chain that is analogous to the past colonization of the archipelago by founder pop-
ulations of indigenous species that arrived in the main Hawaiian Islands.

There are a few cases of species replacement along the Hawaiian Archipelago where different species of
the same genus are found at opposite ends of the island chain. Some instances involve pelagic species-pairs
that are more abundant in the different water masses at the northern and central or southern ends of the archi-
pelago. Examples are the bristlemouths Sigmops gracile and S. ebelingi, the pearleyes Scopelarchus stephen-
si and S. michaelsarsi, and the lanternfishes Hygophum reinhardti and H. proximum. Other examples include
deep-slope genera with one species at seamounts of the archipelago’s northern end and another at the main
Hawaiian Islands. Examples are the hatchetfishes Polyipnus matsubarai and P. nuttingi, the beardfishes
Polymixia berndti and P. japonica, and the grenadiers Malacocephalus boretzi and M. hawaiiensis. These are
not necessarily phylogenetic species-pairs, though, except for the Scopelarchus species. The Polyipnus species
are in entirely different lineages of their genus. Almost nothing is known about the distribution of these species
in the Northwestern Hawaiian Islands, making it impossible to determine at present if their ranges overlap at
some point or where one species replaces another in the archipelago. Problems with identifications and ade-
quate sampling obscure several other possible instances of species replacement, but there seem to be relative-
ly few examples in the archipelago.

The widespread distribution of most fish species along the Hawaiian Ridge probably results largely from
the dispersal of planktonic larvae throughout the archipelago. Evidence for this is inferential because there is
no information about the distribution of fish larvae between the islands and even surprisingly little descriptive
information on oceanographic currents in most of the archipelago. Three observations support the hypothesis
that pelagic larvae readily disperse throughout the islands. The first is the absence of clear faunal boundaries
within the archipelago except for those associated with specific habitat limits. The second is the genetic homo-
geneity of conspecific fish populations throughout the archipelago. And the third is the rapid colonization of
the archipelago by nonindigenous marine species introduced here in this century.

Studies of genetic structure in Hawai‘i’s fishes have revealed almost no differentiation within species
between fish from different islands. Only a few such studies have been done, however, and many of these have
been confined to the main islands. Species with no differentiation throughout the entire archipelago are the
‘opakapaka (Pristipomoides filamentosus), which has planktonic eggs and larvae (Shaklee & Samollow, 1984),
and the Pacific gregory (Stegastes fasciolatus), which has benthic eggs and planktonic larvae (Shaklee, 1984).
No genetic differentiation was found in the pelagic armorhead (Pseudopentaceros wheeleri) from two north-
western seamounts 500 km apart (Martin et al., 1992). Pseudopentaceros have planktonic eggs, larvae, and a
protracted pelagic juvenile phase. The milkfish (Chanos chanos) is the single exception to the absence of genet-
ic differentiation in fishes of the archipelago, with differences reported between fish from O‘ahu and Hawai‘i
Island (Winans, 1980; Tamaru, 1986). Chanos has planktonic eggs and larvae. It theoretically should have good
dispersal capabilities, but it is also one of the species restricted within the archipelago to the main islands. The
genetic differentiation in C. chanos is consistent with its apparent limited ability to disperse throughout the
archipelago. The five freshwater Hawaiian Islands gobioids are an informative example of larval dispersal with-
in the main Hawaiian Islands. As adults these live in the highly restricted habitats of Hawai‘i’s freshwater
streams where they spawn demersal eggs. They therefore might be expected to have restricted gene flow and
fragmented populations. But they also have marine larvae with prolonged planktonic lives of up to 4.0-5.5
months (Radtke et al., 1988, 2001). Electrophoretic and mtDNA analyses have found no evidence for genetic
differentiation among gobies from streams on the five largest main islands, with the exception of the ‘o‘opu
naniha (Stenogobius hawaiiensis) from Maui (Fitzsimons et al., 1990, Zink et al., 1996). The interisland disper-
sal of planktonic larvae is the accepted explanation for the genetic homogeneity of Hawaiian Islands gobies
among the isolated, freshwater drainages where the adults live.

Evidence for the role of larval dispersal in the widespread distributions of most of Hawai‘i’s fish species
is also provided by the rapid dispersal of nonindigenous species throughout the archipelago. In 1958, 2435
bluestripe snapper or ta‘ape (Lutjanus kasmira) were introduced into Kane ‘ohe Bay, O‘ahu, from the Marquesas
Islands (Brock, 1960). Possibly thousands more were brought from Moorea to O‘ahu in 1961 (Randall &
Kanayama, 1972). Ta‘ape were previously unknown in the Hawaiian Islands. From O‘ahu ta‘ape quickly dis-
persed to Hawai ‘i Island by 1960 (Randall & Kanayama, 1972), to Laysan Island by 1979 (Parrish et al., 1980),
and to Midway Atoll by 1992 (Randall ez al., 1993b). Ta‘ape thus dispersed throughout the islands in 34 years
even though genetic evidence suggests that initially the effectively reproducing population may have been
small, only 0.5-1.0% of the introduced fish (Planes & Lecaillon, 1998). Ta‘ape have become so abundant in
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some Hawaiian Islands locations that many fishermen consider them to be pests (Randall, 1987a). The disper-
sal of pelagic stages is the most likely mechanism for the rapid spread of this species. Ta‘ape not only have
planktonic larvae but remain pelagic as juveniles to >25 mm SL (B.C. Mundy, pers. observ.).

The dispersal of ta‘ape in the archipelago was primarily from southeast to northwest. This prompts the
question of whether such dispersal is unidirectional or if southeastward dispersal also contributes to the wide-
spread distributions of many of Hawai‘i’s fish species. Circumstantial evidence for southeastward dispersal
comes from the appearance of two fish species throughout the islands in recent years. Indo-Pacific sergeant
(Abudefduf vaigiensis) and sargassumfish (Histrio histrio) were both absent from the islands until the late
1980s. They both have recently been found from French Frigate Shoals to Hawai ‘i Island. Histrio was first col-
lected in the Hawaiian Islands at Kure Atoll, the extreme northern end of the islands, on a derelict fishing net
that washed ashore there (J. Henderson, pers. comm., 1989). Juvenile A. vaigiensis were found associating
with drifting nets north of Kure Atoll prior to the appearance of adults in the islands (M.P. Seki, pers. comm.,
1989). The most probable source of these species to the islands was therefore juvenile dispersal in association
with net debris moving from the western North Pacific to the Northwestern Hawaiian Islands in the subtropi-
cal North Pacific extensions of the Kuroshio Current. These species dispersed from the northwestern end of
the island chain to the southeastern end within 10 years.

Rapid dispersal and lack of genetic differentiation of marine species throughout the archipelago may also
account for the low amount of endemism in Hawai‘i’s marine biota compared to terrestrial species (Hourigan
& Reese, 1987; Kay & Palumbi, 1987). The 18-48% of endemic species in various neritic Hawaiian Archi-
pelago marine taxa is far less than the endemism in Hawai‘i’s terrestrial biota, which exceeds 90% in some
groups, even though the percentage of endemism in Hawai‘i’s marine biota is the highest for any island group
in the world (Eldredge & Miller, 1995). Because of greater dispersal in marine environments fewer of
Hawai‘i’s marine species have remained isolated from populations elsewhere in the Pacific than have terres-
trial species. The Hawaiian Islands terrestrial biota has numerous “species-flocks” in which many endemic
species have evolved from a single, ancestral species (Wagner & Funk, 1995). In contrast, there are few marine
species-flocks in the Hawaiian biogeographic region and even fewer instances of replacement along the archi-
pelago in species-pairs within genera (Hourigan & Reese, 1987; Kay & Palumbi, 1987; Gosliner & Johnson,
1999). Thus, endemic Hawaiian Archipelago fish species are more closely related to species elsewhere in the
Pacific than to other Hawaiian Archipelago species (numerous examples are given later in the discussion of
the evidence from phylogenetic relationships for the origins of Hawai‘i’s fish fauna). The terrestrial biota of
the Hawaiian Islands has been fragmented by the isolating effects of island separation and habitat mosaics
(Wagner & Funk, 1995). Although Hawaiian Archipelago marine habitats also have a mosaic distribution, the
dispersive stages of marine organisms eliminate most of the isolating effects of this fragmentation in the ocean
(e.g., Godwin & Kosaki, 1989). For marine fishes, even the separation of islands within the Hawaiian
Archipelago has little evolutionary influence.

In what habitats do they live?

The distribution of Hawai‘i’s fish fauna among depth categories and habitat types can be summarized here only
in general categories. It is beyond the scope of this discussion to characterize the habitats of Hawai‘i’s fishes in
detail. Information on the major habitat types and depth ranges in which Hawai‘i’s fishes live are given in the
accounts of each species. More information can be found in the literature cited for individual species. Most peo-
ple, including scientists, make distinctions between fishes from habitats characterized among others as “deep-
sea”, “open-ocean”, “coral-reef”, “coastal”, and “shore”. These distinctions are less clear than are often thought,
reflecting the habits of individual fish and the experience of the observer as much as reflecting distinctions in
the fish fauna as a whole. Attempts to categorize assemblages of fishes as typical of various habitats are often
vague, as discussed in recent papers about the reality of a taxonomically distinct coral-reef fish fauna
(Robertson, 1998; Bellwood, 1998). Therefore, broad classifications for depths and habitats are used in the fol-
lowing discussion.

The general habitat types used here refer to the fish species’ behavior rather than attributes of the envi-
ronment in which they live, such as substrate type. The general categories are “pelagic”, “benthopelagic”,
“engybenthic”, and “benthic”. There is almost universal agreement about the definitions for pelagic and ben-
thic in marine biology. Pelagic describes species that swim freely without more than ephemeral association
with a substrate; examples are flyingfishes, most lanternfishes, most ceratioid anglerfishes, and tunas. Benthic
describes species that keep direct contact with a substrate on a regular basis, usually resting on it or residing
in crevices and holes; examples are shallow-water eels, lizardfishes, scorpionfishes, gobies, and all flatfishes.
The terms benthopelagic and engybenthic require clarification because these often are used as interchangeable
terms (e.g., Mead, 1970; Marshall & Merrett, 1977). Benthopelagic describes species that swim some distance
above the substrate but return to within sensory range of it on a regular (usually diel) basis; examples are many
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Figure 6. Proportions of the Hawaiian fish fauna that are found in major habitat categories: pelagic (living entirely in open water), ben-
thopelagic (living primarily in the water column but in sensory proximity to substrates), engybenthic (living primarily at, but not resting upon,
substrates), and benthic (living primarily in contact with substrates). The proportion of species found in different depth ranges (see Fig. 6)
within each habitat category are also shown to illustrate the dominance of vertically-migrating (epial-mesial) species in the pelagic fauna, and
shallow-dwelling (epial) species in the substrate-associated fauna.

shallow-water sharks, carangids, unicornfishes, and diel-migrating species such as the “meso-pelagic bound-
ary fauna” discussed by Reid ez al. (1991). Engybenthic is a less often seen term that describes fishes that usu-
ally swim just above the substrate and remain within close sensory range of it; examples are many freshwater
fishes such as cichlids, many conspicuous coral reef fishes such as butterflyfishes or wrasses, and many elon-
gate deep-sea fishes such as macrourids.

The depth ranges used to classify the species are those from the species’ entire ranges instead of only
depths from the limited data from the Hawaiian region. The categories for depth are generally accepted divi-
sions (e.g., Hedgepeth, 1957, fig. 1; Briggs, 1974; Holthus & Maragos, 1995; Angel, 1997; Helfman et al.,
1997). These are “epi-“ for fishes living from the surface to 200 m, “meso-* for those living at 200-1000 m,
“bathy-* for those living at 10002000 m, “abysso-* for those living at 2000-5000 m, and “hadal-** for those
living below 5000 m. The depth of 5000 m for the boundary between the abyssal and hadal zones was chosen
as the intermediate value from the 4000-7000 m range given in various references. These terms are used as
prefixes in conjunction with the general habitat terms.

The majority (52.4%) of fishes in the Hawaiian Archipelago live in proximity to a substrate, with 25.8%
being benthic and 26.6% being engybenthic (Fig. 6). Over one-third (35.5%) of Hawai‘i’s fishes are pelagic.
Only 12.1% are benthopelagic. Of the benthic species, over two-thirds (206 species) are found at 1-200 m,
reflecting the dominance of coral and rocky reef species among bottom-living fishes of the region. Likewise,
almost two-thirds (218 species) of the engybenthic fishes are found in waters < 200 m deep. Together, these
shallow-water, substrate-associated species comprise 34.5% of the fauna. This group of species largely makes
up the portion of the fauna usually described as “shore fishes” (e.g., Randall, 1996a). In contrast to the domi-
nance of shallow-water species in the benthic and engybenthic categories, a large percentage of the pelagic
(40.4%) and benthopelagic (51.2%) species are found in the mesopelagic zone of 200-1000 m. This reflects
the high diversity in the pelagic realm of vertically migrating oceanic and island-slope taxa such as the
Myctophidae and Stomiiformes. A significant portion (26.1%) of the pelagic fauna is found in the upper 200
m, however. Many of these species are found almost immediately at the sea surface, in the neuston, with exam-
ples including the flyingfishes, needlefishes, and coryphaenids. Despite their commercial importance, better-
known, large pelagic species such as the tunas and billfishes comprise only a very small part of the Hawaiian
Archipelago fish fauna.
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Figure 7. The proportions of the Hawaiian fish fauna that are found in the major depth zones of the ocean, as categorized by the maximum
depth of species occurrence: epi = 0-200 m, meso = 200-1000 m, bathy = 1000-2000 m, abysso = 2000-5000 m, and hadal = >5000 m.
Freshwater fishes are included with epial fishes. The proportion of species found within different habitat categories (see Fig. 5) within each
depth zone are also shown.

Hawai‘i’s fishes range from a height of 914 m above sea level in streams (the ‘o‘opu alamo‘o, Lentipes con-
color) to a depth of 4572 m on the abyssal plain (the cusk-eel, Typhlonus nasus). There is a geometric decrease
in species numbers with increasing depth around the Hawaiian Archipelago (Fig. 7). Forty-seven percent of fish-
es in the region are restricted to the upper 200 m (the “epial” fauna in Fig. 7) and 37% range into mesial depths
(200-1000 m). Only 11% are known from the region’s bathyal zone (1000-2000 m), but this is probably an arti-
fact of the limited sampling below 800 m in the area. It is difficult to make valid statements about the distribu-
tion of Hawai‘i’s fishes in deeper waters since almost no sampling has been done of abyssal (2000-5000 m) and
hadal (>5000 m) depths in the central Pacific. Only 5% of Hawai‘i’s fish species are known from abyssal depths
elsewhere within their ranges and less than 1% have been recorded elsewhere into hadal depths.

The shallow-water (1-200 m) fauna is dominated by the benthic or engybenthic shore fish species famil-
iar to recreational fishermen, snorkelers, divers, and aquarists. In contrast, the fauna that extends from shallow
waters to 2000 m is dominated by pelagic or benthopelagic, vertically migrating species. Most of the non-
migrating species restricted to depths of 200-1000 m are benthic or engybenthic forms. The deeper-dwelling
fauna is more equally composed of bottom-associated and pelagic species.

Almost all species with extremely wide vertical ranges from surface waters to great depths are pelagic
taxa. A deep-sea anglerfish, Melanocetus murrayi, is the species with the greatest recorded vertical range
(100-6370 m). It is a good example of the problems of interpreting very broad vertical distributions. The upper
depth-limit of this species is based on the capture of young specimens, perhaps even of larvae, which are typ-
ically found above or within the thermocline at more shallow depths than the species’ adult habitat. The lower
depth-limit of this species may not be the actual depth of capture, but rather the deepest fishing depth of the
open net that captured the deepest recorded specimen. Even so, it is possible that M. murrayi does regularly
live at hadal depths. The point is that adequate sampling of great depths in the central Pacific has not yet been
done with the opening/closing nets necessary to determine the actual depth ranges of deep-dwelling organisms.

Only 16 fish species recorded from the Hawaiian region could be called truly abyssal or hadal. Four, the
bristlemouth Cyclothone obscura (1214-3500 m), the deep-sea anglerfish Melanocetus murrayi, the deep-sea
anglerfish Leptacanthichthys gracilispinus (>1000-1265 m to 3000 m fishing depths), and the bigscale fish
Poromitra oscitans (750-5320 m) are pelagic species with wide vertical ranges. They have been captured with-
in the region at the upper ends of their depth ranges by nets. The slickhead Alepocephalus blanfordii (1900—
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2000 m), the tubeshoulder Mentodus eubranchus (>1000 m), and the tubeshoulder Mentodus mesalirus (1300—
2100 m) are poorly known bathyal species that might also be included in this group. The ratfish Hydrolagus
purpurescens (1150-1950), the tripodfish Bathypterois atricolor (258-4720 m), the deep-sea lizardfish
Bathysaurus mollis (1683—4903 m), and the grenadier Coryphaenoides longicirrhus (1450-2403 m) are sub-
strate-associated species that have been captured by deep trawls and observed from submersibles within the cen-
tral North Pacific. A cusk-eel, Xyelacyba myersi (1075-2148 m), has also been tentatively identified from sub-
mersible videos taken within the region. A deep-pelagic relative of the gulper eels, Monognathus rosenblatti
(2000-5266 m), is known from just outside the region from one open-net sample but its abyssal to hadal occur-
rence in nearby waters is verified by collections from opening/closing nets (Bertelsen & Nielsen 1987). Three
deep-water species are known from the region only by pelagic larvae captured in the upper 200 m. These are a
deep-sea anglerfish, Caulophryne jordani (1-3000 m), a pricklefish tentatively identified as Malacosarcus
macrostoma (2985-4578 m), and the deepest-dwelling fish known from the central North Pacific, the lizardfish-
like Bathymicrops regis. The last is an extraordinary species with larvae found within a meter of the sea surface
and adults that live at 3300-5782 m (Nielsen & Merrett, 1992). The deepest confirmed record of a fish species
within the 200-nmi Hawaiian EEZ is a video observation of the distinctive cusk-eel Typhlonus nasus (3933—
4940 m) from a remote-operated vehicle at 4572 m off the Kona Coast, Hawai‘i Island.

How does the distribution of Hawai‘i’s fish fauna relate to the general distribution of fishes?

Knowledge of the individual biogeographic distributions of Hawai‘i’s fish species is necessary to understand
the origin of Hawai‘i’s fish fauna and its relation to the fauna of the rest of the world. From an analysis of the
distributional data included in the body of this checklist, the biogeographic distributions of Hawai‘i’s marine
fishes are here classed into 11 general categories. The 11 biogeographic categories are: (1) cosmopolitan
species found roughly between 50-60°N and 45-50°S in all oceans except for polar waters; (2) circumtemper-
ate species with circumglobal distributions in waters between roughly 30-40°N and 35-45°S; (3) circumsub-
tropical species with circumglobal distributions in waters between ca. 30°N and 30°S with seasonal, poleward
occurrences in warm boundary currents; (4) species with disjunct ranges known only from the Atlantic and
Pacific oceans; (5) Indo-Pacific species found throughout much of the tropical and subtropical Indian and
Pacific oceans; (6) species found across much of the Pacific Ocean which also occur westward into the east-
ern Indian Ocean in the vicinity of Indonesia; (7) species endemic to the tropical and subtropical Pacific
Ocean; (8) species restricted to the subarctic Pacific above and within the subtropical front, ranging northward
at least to the Aleutians and found in the Hawaiian region only at the northern portion of the Archipelago; (9)
species with ranges restricted to waters within or under the immediate influence of the North Pacific gyral cur-
rent from Japan to the Hawaiian Islands; (10) eastern Pacific endemic species found in the Hawaiian
Archipelago at the westernmost part of their range; and (11) Hawai‘i’s endemic species found only in the archi-
pelago or at Johnston Atoll. (The numbers in parentheses for these categories are repeated in this section to aid
the reader in following the discussion.)

(1) Twenty-two species in Hawaiian waters are cosmopolitan, found in almost all marine waters of the
globe except for the Arctic and Antarctic oceans (Table 14). These comprise only 1.8% of Hawai‘i’s fishes.
The only bottom-associated Hawaiian Archipelago fishes in this cosmopolitan fauna is a deep-sea spiny eel,
Notacanthus chemnitzi. Over a third of these “cosmopolitan” species are absent from all or part of the eastern
North and tropical Pacific Ocean. Their absence from that part of the world demonstrates the power of the fac-
tors that determined the biogeographic patterns of the central and eastern Pacific fish faunas.

(2) Circumtemperate species are 10.4% of Hawai‘i’s fish fauna, or 129 species, of which most are pelag-
ic. Bottom-associated species include the cutthroat eels Synaphobranchus affinis and S. brevidorsalis, the
grenadier Hymenocephalus aterrimus, the deepbody boarfish Antigonia capros, and the striped anglerfish
Antennarius striatus. Circumtemperate species are frequently found in warm months at more poleward loca-
tions of major boundary currents that warm seasonally, such as the Gulf Stream, Benguela, Agulhas, and
Kuroshio currents. Forty-nine of the 129 Hawaiian Archipelago circumtemperate species do not occur in the
eastern North or eastern tropical Pacific Ocean.

(3) Circumsubtropical species are a slightly larger category with 155 species, or 12.4% of the fauna, com-
prising the third largest biogeographic category of Hawai‘i’s fishes. Examples include the whale shark (Rhinco-
don typus), a bristlemouth (Cyclothone alba), a grenadier (Kuronezumia bubonis), and the snakefish (Trachino-
cephalus myops). Several shallow-water reef fish also fall into this category, including the redface moray
(Monopenchelys acutus), the Evermann’s cardinalfish (Apogon evermanni), the glasseye (Heteropriacanthus
cruentatus), and the black durgon (Melichthys niger). As with the circumtemperate species, subtropical species
may occur poleward of their usual range limits in major boundary currents that warm in summer and early fall.
Over one-third (60) of the species in this group are absent from the eastern North or eastern tropical Pacific
Ocean.
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(4) Thirty-nine Hawaiian Archipelago species (3.1%) are known only from disjunct localities in the
Atlantic and Pacific oceans (Table 15). Many are species whose distributions are inadequately known. These
may eventually be found in the Indian Ocean, where less sampling has been done than in either the Atlantic or
Pacific. Some may be genuinely absent from the Indian Ocean for ecological or evolutionary reasons. The
Indian Ocean is the only major ocean largely confined to the Southern Hemisphere and lacking a northern
hemisphere central gyre. Much of the northern Indian Ocean is influenced by upwelling, high continental sed-
iment inputs, and enhanced productivity. In addition, the southern Indian Ocean has few islands or seamounts
that are suitable habitat for many Indo-Pacific taxa. These ecological conditions restrict the ranges of many
marine organisms as illustrated by maps of coral diversity (Veron, 1995, figs. 46-50). It is difficult to under-
stand how disjunct Atlantic and Pacific Ocean populations of a single taxon could retain enough genetic con-
tinuity to inhibit morphological divergence at the species level, however. Direct dispersal of all but the most
cold-tolerant species between the Atlantic and Pacific oceans has been prohibited by land barriers for about
three million years. Present day connectivity between the major oceans seems to occur primarily past South
Africa, between the Indian and Atlantic oceans.

(5) The Indo-Pacific distribution is the second-largest biogeographic category for Hawai‘i’s fishes. Fishes
that range from the central or western Indian Ocean into the central or eastern Pacific Ocean comprise 29.3%
of the fauna (364 species), too numerous to list here. Examples include a lanternfish (Myctophum lychnobi-
um), a cusk-eel (Typhlonus nasus), the longnose butterflyfish (Forcipiger longirostris), and the kawakawa
(Euthynnus affinis). Most are found from South or east Africa into the Pacific but six are known only from as
far west as the central Indian Ocean’s Chagos or Maldive Islands. Some found from the African coasts occur
eastward to the American continents (72 species or 5.8% of the total Hawaiian Archipelago fauna), and a few
occur eastward only to offshore islands such as the Galapagos (18 species or 1.4%). Most Indo-Pacific species
(274 species or 22.1%) are not found in the eastern Pacific.

Most of Hawai ‘i’s fishes (460 species or 36.9% of the fauna) are restricted to the Pacific Ocean and adja-
cent areas. These have heterogenous distributions that are easily divided into several categories. The categories
are (6) species that are primarily Pacific in range but also occur in enclosed seas between the Indian and Pacific
oceans, or even westward to eastern Indian Ocean islands and shoals, (7) species restricted to the Pacific and
other tectonic plates within and on the margins of the ocean, including Pacific Plate endemic species, (8) sub-
arctic Pacific species, (9) species found only in the northwestern Pacific and Hawaiian waters, (10) eastern
Pacific species, and (11) Hawaiian Islands endemic species.

(6) Pacific Ocean species that range into the enclosed seas between the Indian and Pacific oceans include
31 species that are found in the vicinity of Indonesia, Christmas or Cocos-Keeling Islands, or northwestern
Australia. These may be Pacific Ocean fishes that have dispersed into the fringes of the Indian Ocean or Indo-
Pacific taxa with truncated westward ranges. In many instances, these species are replaced in the Indian Ocean
by sister, or “geminate,” species with which they may have separate or slightly overlapping ranges. The bird
wrasse (Gomphosus varius) is an example, replaced in the Indian Ocean by G. caeruleus. Three poorly known
species will certainly be found to have wider ranges in the future. The barracudina Lestidium nudum has been
reported from the Timor Sea, Australia, and the Hawaiian Islands (the taxonomy and biogeography of this
genus is greatly in need of revision, however). Two other species, the spongehead catshark (Apristurus spong-
iceps) and the Celebes monkfish (Sladenia remiger), are known only from single collections at Sulawesi and
the Hawaiian Islands. They may be among the species ranging only from Indonesia into the central Pacific or
they may eventually be found further west into the Indian Ocean.

(7) There are 137 Hawaiian Archipelago fish species that are found only throughout wide areas of the
tropical and subtropical Pacific Ocean (11.0% of the fauna; Table 16). These do not include Hawaiian
Archipelago endemics and species with predominantly eastern or North Pacific distributions, discussed later
as having separate biogeographic origins. Springer (1982) argued that the existence of an endemic Pacific fish
fauna can be explained by plate tectonics, although he could not propose a mechanism. An examination of the
distributions of Hawai‘i’s fish species restricted to the Pacific provides little support for a tectonic explanation
of Pacific endemism. Few of the other endemic Pacific species are actually restricted to the Pacific Plate. Of
fishes found in the Hawaiian Islands, only 32 of the 120 endemic Pacific fishes found at other island groups
are actually restricted to the Pacific tectonic plate. Thirteen are “trans-Pacific,” found from the western to east-
ern borders of the Pacific basin in one or both hemispheres (Table 16, I). Six of these have been collected over
all of the larger tectonic plates comprising the Pacific basin (Fig. 8). Another 19 Hawaiian Archipelago fish
species are found on the three western Pacific tectonic plates, 12 occur on the Australian and Pacific plates,
and 22 are found on the Eurasian, Philippine, and Pacific plates. Nine species are known only from the Pacific
Plate and the Ogasawara or Mariana Islands on the Pacific margin of the Philippine plate. According to
Springer (1982) these could be considered to be Pacific Plate endemic species that have dispersed somewhat.
Another 13 species have a puzzling distribution pattern from the central Pacific to the southeastern Pacific
Nazca Plate, with nine known only from the Hawaiian Islands and the southeast Pacific. Thus, there is no dom-
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Figure 8. Map of the Pacific Ocean basin showing the locations of tectonic plates and their boundaries in relation to the island groups shown
in Figure 1 (modified from Springer, 1982).

inant pattern with respect to tectonic plates in the distribution of Hawai‘i’s fish species that are endemic to the
Pacific Ocean. Even if species that occur at the central Pacific margins of adjacent plates are considered Pacific
Plate endemic species (Springer, 1982), only 54 of Hawai‘i’s fish species (4.3% of the total fauna and 39.4%
of the endemic Pacific species) can be considered to be Pacific Plate species. Most fish species that are restrict-
ed to the Pacific Plate are endemic to single archipelagos, supporting arguments that Pacific Plate endemism
is largely an artifact of smaller-scale endemism at single Pacific island groups (Randall, 1998c), and subse-
quent dispersal of endemic species from the archipelagos of their origin.

(8) The subarctic Pacific fauna is a distinct Pacific biogeographic category for species that have ranges
restricted to the subarctic Pacific above and within the subtropical front northward toward the Aleutian Islands
(McGowen, 1971, 1974). There are only nine subarctic Pacific fish species found in Hawaiian waters (Table
17A). Most of these are found within the region only at the northern portion of the Archipelago and many occur
in the area only during winter when cooler water extends farther south than in other seasons. The southern
Emperor Seamounts and northern Hawaiian Ridge are at the extreme southern fringe of the area seasonally
occupied by the subarctic Pacific fauna. Most subarctic Pacific endemic fish species do not occur as far south
as the Hawaiian Archipelago (Hart, 1973; Masuda et al., 1984; Willis et al., 1988).

(9) A larger component of the Hawaiian Archipelago fish fauna includes 58 species (4.6% of the fauna)
with ranges restricted to waters within the influence of the gyral western and central North Pacific current from
Japan or even Taiwan to the Hawaiian Islands (Table 17B). This biogeographic category has been discussed
primarily in studies of pelagic organisms (McGowan, 1974; Johnson, 1974b, 1982) or of Hawai‘i’s fauna
(Hourigan & Reese, 1987; Randall, 1992b) but has been otherwise neglected. It is a general biogeographic pat-
tern or “track” that includes both the pelagic North Pacific transition zone species of McGowan (1974) and
substrate-associated species that have ranges restricted to the seamounts and islands reached by extensions of
the Kuroshio Current from Taiwan or Japan to the Hawaiian Ridge. These animals, like subarctic fishes, occur
primarily at the northwestern portion of the Hawaiian region although some range into the main Hawaiian
Islands. A few pelagic, transition-zone species such as the scaleless black dragonfish Opostomias mitsuii and
the lanternfish Symbolophorus californiensis are found in Hawaiian waters only in winter when the subtropi-
cal front moves southward into the archipelago.
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(10) Another small component of Hawai‘i’s fish fauna is the 22 eastern Pacific endemic species found in
the archipelago at the westernmost part of their range (1.8% of Hawai‘i’s fauna, Table 18). The eastern tropi-
cal Pacific has a unique fish fauna in all habitats. Some species such as the bluestriped chub (Sectator ocyu-
rus) are clearly distinct within their families at the generic level. Others such as the Diogenes lanternfish
(Diogenichthys laternatus) are clearly sister-species to otherwise circumglobal congeners (D. atlanticus in this
example). Certain circumglobal pelagic species have eastern Pacific populations that are recognized as sub-
species (e.g., the frigate mackerel, Auxis thazard brachydorax, and the bullet mackerel, A. rochei eudorax),
while the eastern Pacific populations of other “polytypic” pelagic fishes have been recognized as nominal
species (e.g., the lightfish Vinciguerria lucetia and the dogtooth lampfish, Ceratoscopelus townsendi sensu
stricto). Some eastern Pacific endemics occur in Hawaiian waters on a regular basis and reproduce here (e.g.,
the diamond stingray (?), Dasyatis dipterura, the lanternfish relative Scopelengys clarkei, and the finescale
triggerfish Balistes polylepis). Others such as the green jack (Caranx caballus) and the bluestriped chub
(Sectator ocyurus) appear here during certain years but do not persist and probably do not reproduce in the
Hawaiian Islands. A few such as the black skipjack (Euthynnus lineatus) have been recorded only as isolated
specimens considered to have been waifs in the Hawaiian region. Johnston Atoll lies more firmly within the
western extension of the eastern tropical Pacific biogeographic region than does the Hawaiian Archipelago.
Thus, more eastern tropical Pacific pelagic species are expected at Johnston Atoll than in the main Hawaiian
Islands.

(11) There are 195 fish species found only in the Hawaiian and Johnston islands (Table 19). Only Nahacky’s
pygmy angelfish (Centropyge nahackyi) is considered a Johnston Atoll endemic, although a specimen was col-
lected at Hawai‘i Island. The percentage of endemism for the archipelago is 15.6% when compared to all fishes
with verified records from the region, excluding waifs and introduced species. This is lower than the percentage
usually given because of the large number of oceanic and otherwise deepwater species included here that have
been omitted from other analyses. It is fair to argue that the percentage of endemism should be calculated to
exclude the wide-ranging pelagic species because regional endemism is not exhibited by those species. If this is
done, the percentage of endemic species for Hawai‘i’s fish fauna is 22.3%, a number that agrees fairly closely
with earlier estimates of endemism in the area of about 24.3% (Randall, 1996a) and the current estimate of
endemism for shore fishes of 23.1% (Randall, 1998c¢). Thus, the high percentage of endemism for the fish fauna
of the Hawaiian Archipelago relative to that in other marine regions continues to be demonstrated even with the
increased number of species now recorded from the archipelago. Species endemic to the Hawaiian Archipelago
are an exception to the generality that pelagic and substrate-associated fish species share biogeographic patterns.
There is little evidence that any pelagic fishes are restricted to the archipelago with two possible exceptions, the
Hawaiian lanternshark (Etmopterus villosus) and the ficklespotted flyingfish (Cypselurus simus). Most pelagic
species known only from Hawaiian waters are also known from single specimens or samples, suggesting that
there has been insufficient sampling to determine their distributions. Examples are the scaleless black dragon-
fishes Eustomias curtatus, E. deofamiliaris, E. tomentosis, E. inconstans, E. melanstigmoides, and Leptostomias
macronema, and the deep-sea anglerfish Linophryne escaramosa. Two better-known, endemic Pacific-plate
oceanic species, the scaleless black dragonfish Eustomias bituberoides and the lanternfish Protomyctophum
beckeri, could be considered to be Hawaiian Archipelago endemics even though they have also been collected
far outside the Hawaiian 200-nmi EEZ. In this sense, Hawaiian Archipelago endemics can be considered to be
central North Pacific gyre species (McGowen, 1974). But almost all of Hawai‘i’s endemic fish species are bot-
tom-associated species restricted as adults to the only available island or seamount habitats within the gyre, giv-
ing them more limited distributions than pelagic central gyre species.

It is noteworthy that within the broader biogeographic patterns (1-7) there are many Pacific Ocean fish
taxa that are absent from all or portions of the eastern and North Pacific. This has received little attention in the
biogeographic literature except as it relates to the so-called “east Pacific barrier” to larval dispersal (Briggs,
1974; Sulak & Shcherbachev, 1997). In comparison to the rest of the Pacific, the eastern tropical and particu-
larly the eastern North Pacific Ocean are highly unusual in the composition of their fish faunas. This unusual
composition exists in eastern Pacific fish biodiversity from the species to the subordinal level (Hart, 1973;
Eschmeyer & Herald, 1983; Masuda et al., 1984; Willis et al., 1988; Allen & Robertson, 1994), in the early life
history attributes of the fishes (Kendall, 1981), and in the ecology of the species found there (Hobson, 1994).
These differences are strong in bottom-associated fishes but are also exhibited in varying degrees by holopelag-
ic fishes (Loeb, 1986). In fact, the eastern Pacific fish fauna is second only to the Southern Ocean’s fish fauna
in its differences from the fish fauna of the rest of the globe. At the least, it can be said that something highly
unusual happened in the eastern tropical and North Pacific during the evolution of the modern fishes.

Within most of the 11 biogeographic categories exhibited by Hawaiian Islands fishes, species may be
found that are pelagic or benthic, and that live at all depths. The circumglobal categories (1-4) are the main
exceptions, composed mostly of pelagic species. Many biogeographic patterns in the general ranges of Pacific
fishes conform to the biogeographic patterns proposed for oceanic plankton by McGowen (1971, 1974) and
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Reid et al. (1978). The Indo-Pacific (5) and central Pacific distributions (7, in part) of fishes are major excep-
tions. McGowan’s categories have been applied to fishes by Johnson (1982) and were used by Longhurst
(1998) to develop a more general description of oceanic biogeography. McGowen’s biogeographic patterns
apply to the shore fishes and deepwater, bottom-associated fishes of the central Pacific as well as to pelagic
fishes. In the discussion that follows of the origins of the Hawaiian Islands fish fauna, a salient point is that
the processes that created most of the biogeographic patterns of Hawai‘i’s fishes affected species in all habi-
tats. This suggests that the factors that created and maintain the biogeographic patterns of Hawai‘i’s fish fauna
operated on a life-history stage shared among most species. The only stage that is shared among most fishes
of all habitats is the pelagic larva.

What were the origins of Hawai‘i’s fish fauna?

Supporting arguments are developed for the following six hypotheses about the origins of Hawai‘i’s fish fauna:
(1) The species-rich, Indo-Pacific marine biota that includes Hawai‘i’s fishes was created by vicariant speciation
resulting from ancient changes in oceanic circulation patterns (White, 1994; Veron, 1995) and more recent sea-
level changes that affected continental margins (McManus, 1985; Springer & Williams, 1990; Randall, 1998c).
Changes in sea level and currents increased species numbers by isolating populations, and changes in currents
extended species ranges beyond their areas of origin by dispersing pelagic stages (Kay, 1984; Newman, 1986).
(2) The marine biotas of Pacific Islands were further shaped by local extinctions, colonizations, and the evolu-
tion of endemic island species by peripheral isolation (Grigg, 1981; Kay, 1984). The colonization of the
Hawaiian Archipelago by coastal organisms increased after ocean currents intensified first in the Oligocene
(Grigg, 1988) and repeatedly in glacial periods thereafter. (3) The ancient Tethyan circulation contributed an
eastern Pacific/Caribbean component to Hawai‘i’s fishes that still persists at the species level through a minor
influence of dispersal during anomalously strong currents from the eastern Pacific in some years (White, 1994;
Veron, 1995; Randall, 1992b). (4) There has been a strong connection to the numerous islands to the south and
west of the Hawaiian Islands, most likely through the Line Islands, when sea levels were lower than at present,
currents were deflected more along island chains, and dispersal was enhanced by increased current velocities
(Gosline, 1955; Gosline & Brock, 1960; Newman, 1986; Benzie & Williams, 1997). This connection is not evi-
dent in present-day current patterns but may still operate as evidenced from rare occurrences of waifs of west-
ern Pacific species at the southern end of the Hawaiian Archipelago. (5) There was also a connection of the
Hawaiian Archipelago with southeastern Pacific islands and seamounts evidenced at the species level (Newman,
1986; Parin et al., 1997). (6) A strong, present-day connection of Hawai‘i’s fish fauna with the northwestern
Pacific via extensions of the Kuroshio Extension connects islands near Japan to the Emperor Seamounts and
Northwestern Hawaiian Islands (Hobson, 1984; Randall et al., 1985b; Hourigan & Reese, 1987; Randall, 1998c).

An assumption of this discussion is that the distribution patterns of Hawai‘i’s fishes were created by vic-
ariant speciation and dispersal, and that ecological factors act only to maintain the boundaries of these patterns
(Johnson & Zahuranec, 1998). The dominant mode of speciation (see Lynch, 1989) that created endemic
Hawaiian Archipelago species was probably peripheral isolation with a possible small contribution of microvi-
cariance. The dominant mode of speciation for more widely spread fishes found in Hawaiian waters was prob-
ably vicariance followed by dispersal. Vicariant events that created Hawai‘i’s fish fauna were likely more
directly influenced by oceanographic circulation than by land-mass movements because the islands were iso-
lated from major land masses. This contrasts with the emphasis given to plate tectonics in recent discussions
of Indo-Pacific fish evolution (e.g., Springer & Williams, 1990; Mooi, 1995). The “hydrotectonic”” model of
White (1994) and the “surface circulation vicariance” model of Veron (1995) thus have greater explanatory
power for the origins of Hawai‘i’s fish fauna than do pre-Miocene movements of continental land masses. The
traditional paradigm of an Indo-West-Pacific “center of origin” and eastward dispersal of species across the
central Pacific (Briggs, 1974, 1999a,b) that was the underlying theory in early discussions of Hawai‘i’s fish
biogeography is rejected as unsupported. Analyses of the problems with this classical paradigm have been
amply presented elsewhere (Croizat et al., 1974; Nelson & Platnick, 1981; Springer, 1982; Veron, 1995; and
many others). While there has been a tendency to think of Hawai‘i’s fishes as having originated elsewhere
(Briggs, 1974, 1999a,b), it is also likely that many taxa in Hawaiian waters originated in the archipelago and
dispersed outward (Kay, 1984; Jokiel & Martinelli, 1992). This may be true even for some species now wide-
spread throughout the Pacific.

Four approaches were taken to develop the hypotheses about the biogeographic origins of Hawai‘i’s fish
fauna. The first was to review hypotheses that other ichthyologists have proposed for the origins of the fauna
and to compare them with what is now known about the biogeography of these fishes. The second was to
examine the various biogeographic categories of which Hawai‘i’s fish species are components, discussed in
the previous section. The third, considered by some biogeographers to be the only valid biogeographic method,
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Figure 9. Map of the Pacific Ocean showing the generalized mean geostrophic flow of major ocean currents in the basin (modified from
Springer, 1982). The current patterns were taken from Sverdrup, Johnson, & Fleming (1942) with the exception of the hypothetical position
of the subtropical countercurrent. The position of this countercurrent was suggested by Grigg (1981) as a mechanism influencing the biogeog-
raphy of Hawaii’s marine species; the subtropical countercurrent is highly variable and more weakly defined than the other currents shown
on this map.

was to examine phylogenetic relationships of fish species found in Hawaiian waters and to interpret the bio-
geography of Hawai‘i’s fishes from area cladograms (Wiley, 1988). The fourth was to consider the geologic
and oceanographic history of the Pacific basin and to place the conclusions from the first three approaches in
this temporal context. Hypotheses about biogeographic patterns in the central Pacific may likely be refuted by
future discoveries when this region is better explored. It is important to remember that there has been minimal
sampling of the small central Pacific islands south of the Hawaiian Archipelago. The central Pacific Ocean out-
side of the Hawaiian Archipelago is one of the most poorly known regions of the earth in many respects.

What have other marine biologists suggested about the origins of Hawai‘i’s fish fauna?

Throughout the 20th century the origins of Hawai‘i’s fish fauna have been of great interest to ichthyologists.
Larval dispersal has been a theme in almost all discussions of these origins. Jordan & Evermann (1905) briefly
discussed the biogeography of Hawai‘i’s fishes, emphasizing the role of currents that “serve to transport young
fishes from one place to another.” They noted that the Hawaiian Islands have tropical Pacific fish genera but
distinctive species, suggesting that isolation of the islands by the directions of the region’s currents was the
cause. The specific current patterns that Jordan & Evermann (1905) described are now known to be false, but
their general suggestion is the basis for subsequent discussions, including this one.

A modern understanding of ocean circulation (Fig. 9) was first incorporated into a hypothesis of the origins
of Hawai‘i’s fish fauna by Gosline (1955). He proposed that Johnston Atoll is a “filter bridge” for dispersal of
Pacific fishes to the Hawaiian Islands. From his statements, it is obvious that he thought at the time that Johnston
Atoll was the best candidate for the source of many of Hawai‘i’s fish species. He later modified this view in
Gosline & Brock (1960), proposing more diverse origins including the dispersal of fishes to the region from
Johnston Atoll, Wake Island, and the first suggestion of an important pathway via the Kuroshio Current from
Okinawa and adjacent areas (Fig. 9). Gosline & Brock (1960) noted again that Hawai‘i’s fish fauna is essential-
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ly Indo-Pacific and “ ... that America played a negligible role.” They also suggested that ... it is fairly certain
that many if not most of the species have arrived at the western end regardless of where they started from (Gosline
1955).” Grigg (1981) based independent evidence of recruitment of marine organisms to the Hawaiian Islands
from Johnston Atoll on the occurrence of Acropora corals in the central Northwestern Hawaiian Islands. He con-
cluded that recruitment of Acropora to the central part of the archipelago was a post-Pleistocene, and likely ongo-
ing, highly intermittent phenomenon. The proposed pathway was a northeastward flowing extension of the
Subtropical Countercurrent moving into the archipelago from Johnston Atoll (Fig. 9). Grigg (1981) concluded
that this pathway was probably not used by many other taxa found in the Hawaiian Islands.

The developing geological paradigm of plate tectonics prompted new hypotheses about the origins of
Hawai‘i’s fishes in the 1980s. Springer (1982) emphasized the affinities of Hawai‘i’s fish fauna with that of
the southeastern Pacific in an analysis of Pacific fish biogeography that linked this distributional pattern with
tectonic plate geology (Fig. 8). He discussed in detail several hypotheses for factors that could have created
north/south distributional relationships. One of these hypotheses, island integration (Rotondo et al., 1981), has
since been rejected because the geological events upon which it depends occurred long before the evolution of
present-day fish species (Newman, 1986). Springer’s (1982) discussion of the origins of Pacific fishes was
quite detailed, mentioning many factors including tectonic plate-boundaries, island distributions, island sub-
mergence from erosion and plate movements (“island extinction”), sea level fluctuations, changing sea surface
temperatures, and dispersal along the Kuroshio Extension and Emperor Seamounts. It was one of the major
influences on the development of this discussion. Readers who are interested in this topic are encouraged to
read it if they have not done so already.

Hobson (1984) also suggested multiple origins for the fauna in his study of fish distributions throughout
the island chain: “The fauna is basically derived from the tropical western Pacific, a relationship that is gen-
erally most evident in communities at the southeastern end of the archipelago, but it is also particularly evi-
dent at French Frigate Shoals which is located at the center of the archipelago. Although communities at the
northwestern end of the archipelago similarly show close ties to the tropical Pacific, they also include species
from more temperate regions of the western Pacific.” His suggestions are affirmed from the review of the
entire fauna included in this checklist.

Randall et al. (1985b) reevaluated Gosline’s (1955) suggestion that Johnston Atoll had served as a step-
ping stone for dispersal of fishes to the Hawaiian Islands and rejected it with more complete information on
the fishes there. Randall ez al. (1985b) stated “We believe that the great majority of fishes that have colonized
the Hawaiian Islands have come from the Ryukyu Islands and southern Japan, beginning with the Kuroshio
Current, and arriving at seamounts or low islands at the northwestern end of the Hawaiian Chain.”

Newman (1986) reexamined hypotheses of Kay (1980) and Springer (1982) in a discussion of the origins
of Hawai‘i’s marine fauna that has received little attention from ichthyologists. Springer’s (1982) reliance on
pre-Miocene, vicariant mechanisms was found to be incongruous with the post-Oligocene origins of modern
Pacific genera and particularly species. Newman (1986) noted that biogeographic patterns are shared between
shore species and oceanic plankton because of the common influence of oceanographic factors on the distri-
butions of both groups of organisms. He discussed the role of basin-wide, eustatic sea-level changes in alter-
ing the connectivity patterns of Pacific islands, pointing out that lowered sea levels would have increased the
number of emergent islands in the basin. The connectivity between islands would have thereby been increased,
including that of the Hawaiian Archipelago to Wake and the Line Islands. He also explained the distributions
of anti-equatorial species known only from the southeast Pacific and Hawaiian islands by past oceanographic
connections and equatorial extinctions between the Hawaiian Archipelago and islands of the southeast Pacific.
Newman’s (1986) conclusions are congruent with those of Benzie & Williams (1997) for the western and
South Pacific. They found the counterintuitive result that genetic connectivity among giant clam (Tridacna)
populations was usually greater across present-day current flows instead of along them. They suggested that
currents during ice-age, low sea-level stands would have flowed more along island-chain and ridge-axes than
do currents at present. Benzie & Williams (1997) also discussed the probability that current strengths and eddy
formation were stronger during glacial periods, which acted together with deflection of currents by island arch-
ipelagos to increase the dispersal of marine organisms between island groups.

In a general review of the evolution of Hawai‘i’s fishes, Hourigan & Reese (1987) relied on the hypoth-
esis of Randall ef al. (1985b), stating: “Hawai‘i does not lie directly in the path of any current system which
might quickly transport larval fishes to the islands. The major current systems affecting the Hawaiian Islands
are the North Pacific Drift and the related Kuroshio Extension of the North Pacific Equatorial Current. These
have resulted in an inshore Hawaiian fish fauna whose primary affinity is with the Ryukyu Islands and south-
ern Japan.” Although they emphasized the northwestern Pacific connection to the Hawaiian Islands, Hourigan
& Reese (1987) also noted that “A third current system, the Subtropical Counter-Current, extends from west
to east. Johnston Island lies within this system and may be a stepping stone for fishes colonizing the Hawaiian
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Archipelago 800 km to the northeast. Faunal affinities of Johnston Island with the Hawaiian Islands rather than
the central Pacific, however, suggest that colonization occurred primarily in the opposite direction.” The
hypotheses summarized in these statements by Hourigan & Reese (1987) have essentially become the recent
paradigm to explain the origins of the Hawai‘i’s fishes (e.g., Randall, 1996a).

Grigg (1988) presented strong evidence that the present-day coral fauna of the Hawaiian Archipelago col-
onized the region beginning in the early Oligocene after extinction of the islands’ earlier corals. His analysis
of ancient changes in ocean currents, ocean temperatures, sea level changes, and the positions of the Hawaiian
Islands suggest a benchmark date for the origins of extant Hawaiian biogeographic relationships at about 35
million years ago (ma). But some of his arguments for the evolution of Hawai‘i’s coral reefs do not apply to
animals that live at greater depths or in habitats different than those of scleractinian corals.

Kosaki er al. (1991) suggested that lowered sea levels would have left only a narrow fringe of shoreline
habitat around Johnston Atoll, drastically reducing the habitat suitable for shore fish survival. Johnston Atoll may
therefore have experienced local extirpation of species during Pleistocene with recent recolonization from the
Hawaiian Archipelago. This intriguing suggestion explains the present-day composition of Johnston Atoll’s
shore fish fauna while leaving open the possibility that Johnston Atoll was a stepping-stone at an earlier time for
the recruitment of Indo-Pacific fish species from islands to the south and west of the Hawaiian Islands. The sug-
gestion that Johnston Atoll’s fishes suffered extirpation from sea level change-induced habitat loss applies to the
atoll’s present-day size, elevation, and geographic position. It becomes less applicable moving back farther in
time with the ancient geographic position of the atoll, its erosional and subsidence history from a high island to
a sea-level atoll, and the altered current directions and strengths during glacial periods (Schlanger et al., 1984;
Benzie & Williams, 1997). But Kosaki ef al. (1991) noted that the Line Island Ridge between Johnston and
Kingman Reef 1200 km to the south has no features that would have been emergent islands since the Eocene,
casting doubt upon the stepping stone connectivity of Johnston in that direction. They also discussed the island
integration hypothesis of Rotondo et al., (1981) but did not mention Newman’s (1986) refutation of it.

Randall (1996a, 1998c) discussed multiple origins for the archipelago’s fauna in reviews of the biogeog-
raphy of Hawai‘i’s fishes and the entire Indo-Pacific shore fish fauna. The importance of the present-day,
Kuroshio-influenced flow in dispersing fish larvae to the Hawaiian Islands was emphasized in both papers but
other origins for portions of Hawai‘i’s fish fauna were also discussed. The reader is encouraged to examine
these papers directly for a better overview of these hypotheses than can be given here; they were very influ-
ential in the development of this discussion. Randall (1998c) summarized hypotheses about the origins of
Pacific island fishes thus: “A successful spawning of a shore fish, coupled with the appearance of an unusual
current pattern at just the right time could result in a pulse of larvae to a distant new shoal area. If this event
is followed by a long period of little or no gene flow, speciation may take place in the new locality, particular-
ly if ecological conditions there are different. No vicariant event is needed unless one wants to regard the
vagaries of ocean currents and eddies as a form of vicariance.”

A major argument in the discussion that follows is that the changes in ocean circulation are indeed promi-
nent among the vicariant events that shaped the present-day biogeography of Hawai‘i’s fish fauna. Geological
vicariance helped create the species-rich Indo-Pacific fauna through the isolation of the Indian Ocean from the
Pacific (Springer & Williams, 1990), the isolation of the Andaman, South China, Sulu, Celebes, and Banda
seas during low sea level periods (McManus, 1985), or the severing of the Tethyan circulation by the closure
of the Panamanian Isthmus (Veron, 1995). But changes in ocean circulation must have been the vicariant
events that shaped the marine biogeography of the islands of Oceania because of the absence of continental
shelves at Pacific islands (Veron, 1995). These ancient changes in ocean circulation were not highly transito-
ry but rather were different from present patterns for vast periods of time, changing in different geological
epochs (White, 1994; Veron, 1995). There were likely long-term connectivity patterns of larval dispersal to
islands that were later severed, leading to speciation in the Indo-Pacific at different times since at least the
Miocene. The history of these events will be outlined later in this discussion.

What is known about the dispersal mechanisms for fishes of the Hawaiian Islands?

An axiom of marine biogeography is that most of the dispersal of demersal species occurs in planktonic early
life-history stages (Sverdrup et al., 1942; Briggs, 1974; Grigg, 1981; Hourigan & Reese, 1987; Kay & Palumbi,
1987; Benzie & Williams, 1997). Oceanic species and species lacking larvae are obvious exceptions. Pelagic
species such as most myctophids and many scombrids probably disperse easily across open waters throughout
their lives, although this is constrained by the same currents, frontal systems, and environmental factors that
constrain the dispersal of planktonic stages. Likewise, truly deep-sea benthic, engybenthic, or benthopelagic
species probably disperse in all life stages along contiguous isobaths with appropriate environmental conditions.
This accounts for the small number of pelagic, abyssal, and hadal fish species with very limited distributions,
including limited, endemic Hawaiian Island distributions. In contrast, species which live on or near shallow sub-



Mundy — Checklist of Hawaiian Fishes

strates as adults usually do not disperse very far after settling from the plankton. Movements of their juveniles
or adults between archipelagos are probably rare occurrences. The major differences between the dispersive
abilities of pelagic species and shore fishes are the duration of the pelagic stages and their swimming capabili-
ties. Otherwise, the congruent distribution patterns shared by pelagic, deep-sea, and shore fish species can be
explained by the dominant role of larval dispersal, controlled by oceanographic factors, in shaping species’
ranges throughout the Indo-Pacific islands.

A flaw in this axiom is its failure to explain the distributions of non-teleost fishes that lack larvae. Many
of these, such as the blue shark (Prionace glauca) or the pelagic stingray (Pteroplatytrygon violacea), are
pelagic and thus need no further consideration. But others such as hagfishes (e.g., Eptaptretus carlhubbsi),
stingrays (e.g., Daysatis dipterura), and engybenthic sharks (e.g., Echinorhinus cookei) share distribution pat-
terns with teleost species despite the absence of obvious dispersive stages. An adequate explanation remains
to be found for the origins of the biogeographic distributions of these non-pelagic, non-teleost species.

The larvae of most marine teleosts occur primarily in the mixed layer and upper thermocline; Boehlert et
al. (1992) and Boehlert & Mundy (1992, 1996) give examples from the Hawaiian Archipelago. The mixed
layer and upper thermocline are in the upper 100-200 m in the Hawaiian 200-nmi EEZ (Flamant et al., 1998).
Wind-driven currents dominate ocean circulation in this surface layer. It is this circulation that maintains the
general distribution of marine fishes, although present-day circulation patterns are not the same as those that
influenced the evolution of extant marine species and created their distribution patterns (Veron, 1995; Benzie
& Williams, 1997). An excellent review of present-day, global sea-surface circulation and its biological influ-
ence was presented by Longhurst (1998).

There are a few exceptions to the generality that larval fish occur in the ocean’s surface layers. For exam-
ple, larval hatchetfishes (Sternoptychidae) are generally found in the thermocline and not the mixed layer
(Boehlert & Mundy, 1992, 1996). Larvae of a few other deep-sea fish families are rare or unknown in standard
ichthyoplankton surveys conducted in the upper 200 m, with most known specimens collected in deeper tows.
It is inferred that these families have larval stages that occur below the wind-driven currents of the mixed layer
and upper thermocline. Examples include the slickheads (Alepocephalidae), tubeshoulders (Platytroctidae),
whalefishes (Cetomimidae), grenadiers (Macrouridae), and the bathyal and abyssal genera of the
Ophidiiformes. The codlings (Moridae), sea toads (Chaunacidae), and jellynose fishes (Ateleopodidae) may
also have predominantly deeper-dwelling larvae, judging from the scarcity of these larvae in collections relative
to the abundance of adults. Chave & Mundy (1994) mentioned this to suggest that the larvae of certain deep-
sea fishes are affected by deep currents different from the currents that disperse most shallow-dwelling larvae.
This could create zoogeographic dispersal patterns differing from the patterns of most shallow-water species.
While this may be true for the few families noted above, it is misleading to assume that deep-sea fishes in gen-
eral have different larval dispersal patterns from shallow-water taxa. In fact, the opposite is probably true.
Ichthyoplankton tows at 0—100 m in Hawaiian waters catch a mixed assemblage of larvae of neritic, mesopelag-
ic, and deep-sea, benthic species. Deep-sea fishes with larval stages concentrated in the mixed layer and upper
thermocline include most Stomiiformes, Myctophiformes, Aulopiformes, Ceratioidei, and Stephanoberyc-
iformes, among others. Indeed, some of the deepest-living fishes, the Ipnopidae, have larvae that are found very
near the sea-surface during part of their development (e.g., Nielsen & Merrett, 1992). Most deep-sea fishes have
dispersive larval stages that occur at the same depths as larvae of shore fishes, where they are all subject to the
same, broad-scale biogeographic influences of sea-surface circulation patterns.

Shore fish species capable of dispersing to the Hawaiian Archipelago and maintaining genetic homogene-
ity with other Pacific populations seem to be those with larvae or juveniles that are pelagic for prolonged times.
Selective pressures within the region have retained, enhanced, or at least have not acted against these lengthy
pelagic larval durations in endemic Hawaiian Archipelago species (Thresher & Brothers, 1985; Victor, 1986b;
McCormick, 1999). In an analysis of 115 species, for example, mean larval durations of non-endemic fishes
from the Hawaiian Islands were 68.4% longer than the mean larval durations of central Pacific species not
found here (Brothers & Thresher, 1985). Likewise, two endemic Hawaiian Islands angelfishes, the Fisher’s
angelfish (Centropyge fisheri) and Potter’s angelfish (C. potteri), had the longest times until transformation to
settlement of 31 pomacanthid species investigated (Thresher & Brothers 1985). The Hawaiian Islands popula-
tion of the non-endemic flame angelfish (C. loriculus), also had a long presettlement period for the family but
the emperor angelfish (Pomacanthus imperator), which has been recorded from the Hawaiian Islands only as
a waif, did not. Although no general correlation between geographic range and larval duration was found,
Brothers & Thresher’s (1985) results support the presence of prolonged pelagic phases in pomacanthids that
have dispersed to the Hawaiian Islands. Similar results were found for labrids and pomacentrids, although
Hawai‘i’s endemic pomacentrids do not have exceptionally long larval durations within their genera perhaps
because they can remain pelagic after transforming to juveniles (Victor, 1986a; Wellington & Victor, 1989;
Thresher et al., 1989; Cowen & Sponaugle, 1997). Longer-than-average larval durations in Hawai‘i’s fishes
have also been found within single species when specimens from the Hawaiian Islands have been compared
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to specimens from elsewhere (Victor, 1986b; McCormick, 1999). The longer pretransformation phase of
Hawai‘i’s convict tang (Acanthurus triostegus) compared to those from French Polynesia has been attributed
to delayed metamorphosis and settlement in individual fish, as opposed to selection for a longer pelagic dura-
tion in the entire Hawaiian Islands population (McCormick, 1999).

Based on the absence of a clear relationship between time to settlement and biogeographic range, Victor
(1986b, 1991) argued that the variation in larval durations among fish species may be irrelevant for biogeo-
graphic conclusions. He suggested several factors that could contribute to this. Larval durations vary among
individuals within a given region and between populations of the same species in different regions. Some
species such as certain labrids delay transformation until an appropriate juvenile habitat is found, while others
such as pomacentrids cannot. Continued pelagic dispersal after transformation from the larval stage may also
confound the correlations of larval duration with biogeographic dispersal in some genera. For example, ser-
geants (Abudefduf species) can transform to semipelagic juveniles under floating objects (Wellington & Victor,
1989). Victor (1991) also noted the importance of the relative isolation of the island groups from which sam-
ples come. The Hawaiian Islands are the most isolated archipelago in the world and Hawai‘i’s fishes have a
longer than average larval duration. Fish species with restricted ranges in other regions tend to have short
pelagic phases with the exception of eastern Pacific species which are also isolated by a great distance from
other populations. The inclusion of Hawaiian Islands and eastern Pacific fishes with endemic species from
other areas obscures the relationship between larval duration and biogeographic dispersal in studies of the
effect of larval duration on dispersal capability. This suggests that larval duration is important in the biogeog-
raphy of Hawai‘i’s fishes, although other factors may be equally or more important in some biogeographic sit-
uations (M. Vecchione, pers. comm., Sept. 1999).

Relationships between biogeographic distributions and larval durations are also unnecessarily obscured by
speculations about the dispersive capabilities of egg and larval stages in the absence of direct observations. For
example, it is conventional wisdom in ichthyology that species with demersal eggs or parental care of embryos
have limited dispersal capabilities compared to species with planktonic eggs. Likewise, species with large lar-
vae are often thought to have long pelagic durations compared to species with small larvae. Until recently it was
assumed that pelagic fish larvae drift passively in currents with little active control over their distribution.

Empirical tests indicate that there is much species-specific variability in dispersive capabilities even
among species in families having uniform early-life-history attributes. For example, eels are thought to have
greater than average dispersive capabilities because their exceptionally large, leptocephalus larvae should the-
oretically have long pelagic durations. But there is almost no empirical data on the duration of the lepto-
cephalus stage in tropical eel species. An extended larval phase would imply that long-range dispersal would
reduce endemism in eel families, yet about 25% of the congrid and ophichthid eel species in the Hawaiian
Islands are endemic. Cardinalfishes (Apogonidae), on the other hand, should have low dispersive capabilities
because of their mouth-brooding habits, larger than usual egg sizes, and transformation at a small larval size.
The occurrence of the Evermann’s cardinalfish (Apogon evermanni) in the Atlantic, Indian, and Pacific oceans
would therefore not be predicted from assumptions about its early life history. Gobies should also have low
dispersive capabilities, according to conventional wisdom. But the ‘o‘opu naniha (Stenogobius hawaiiensis)
and ‘o‘opu nakea (Awaous guamensis) have larval durations that are among the longest known for Hawai‘i’s
fishes, between 3—4 months based on empirical data from daily otolith growth-rings (Radtke et al., 1988). Spo-
naugle & Cowen (1994) have shown that there is a wide variation in the larval pelagic duration of goby
species, of at least 27-161 days when combined with the data of Radtke et al. (1988).

Other studies have shown that some fishes stop growing as larvae and delay transformation for long dura-
tions while others do not (Victor, 1986a, 1987; Wellington & Victor, 1989; Cowen, 1991; McCormick, 1999).
And recent studies have shown that fish larvae exert previously unexpected behavioral control on their disper-
sal (Leis et al., 1996; Leis & Carson-Ewart, 1997; Stobutzki & Bellwood, 1997, 1998; Stobutzki, 1997, 1998).
Even genetic studies contradict predictions based on theoretical expectations from egg or larval attributes.
According to theory, damselfish with demersal eggs and small larvae should disperse less than surgeonfish
with planktonic eggs and a large, specialized, pelagic larval stage. But in French Polynesia, greater genetic
homogeneity among populations from different islands was found in a damselfish, the whitetail dascyllus or
humbug (Dascyllus aruanus), than in a surgeonfish, the convict tang (Acanthurus triostegus) (see Planes,
1993; Planes et al., 1993). Genetic homogeneity presumably results from greater dispersal between islands.
Discussions about the dispersive capabilities of various fish species based on general early life history attrib-
utes instead of empirical data, including this one, should be viewed skeptically.

It is likely that pelagic stages of fishes continue to disperse sporadically to or from the Hawaiian Islands,
connecting with populations elsewhere in the Pacific. If this were not true, the percentage of endemism in
Hawai‘i’s fish fauna would be much greater than it is. There is a wide variation in the morphological diver-
gence of Hawai‘i’s fishes from their conspecific populations elsewhere but about two-thirds of Hawai‘i’s fish
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species are indistinguishable at the species level from their sister populations elsewhere in the Pacific. It is evi-
dent that for this two-thirds, either genetic continuity has been maintained with other Pacific locations or that
neither genetic drift nor selective pressures have resulted in morphological divergence of Hawaiian Islands
populations. Given the environmental differences between the subtropical Hawaiian Islands and the more trop-
ical islands elsewhere in the Pacific, maintenance of genetic continuity seems the more likely factor. The dis-
persal of a few larvae to the Hawaiian Islands from elsewhere in the Pacific every 25-100 years might be suf-
ficient to eliminate the genetic distinctiveness of Hawaiian Islands populations if those individuals eventually
spawn successfully with resident fishes. Schultz & Cowen (1994) have argued that this is the frequency of lar-
val interchange sufficient to maintain genetic homogeneity of island fish populations with populations at other
locations. In the Hawaiian Islands, this hypotheses is congruent with Radtke e al.’s (2001) conclusion that
populations of endemic ‘o‘opu alamo‘o (Lentipes concolor) at different islands are likely self-recruiting
despite the absence of genetic differentiation in those populations. The time scales for genetic isolation are thus
not the same as those for population recruitment and should not be confused. Rare events of larval dispersal
and colonization can result in isolation of islands in ecological time but not evolutionary time (Schultz &
Cowen, 1994).

In a discussion of the role of larval duration and dispersal in central Pacific fish evolution, Thresher et al.
(1989) concluded that “founder speciation” following dispersive colonization was the dominant mode of evo-
Iution for endemic Hawaiian Islands species. Founder speciation is the same mode of evolution as peripheral
isolation (Lynch, 1989). The dispersal and colonization events that would lead to peripheral isolation would
occur at even rarer intervals than those required for the maintenance of genetic continuity (Schultz & Cowen,
1994). It is doubtful that scientific observations could directly detect events of such rare occurrence and prob-
able localized spatial distribution, particularly when those events involve relatively few tiny fish larvae or
juveniles. The time scale between these events is probably on the order of millennia or epochs.

The potential importance of these unusual events in the dispersal of Pacific island marine organisms sug-
gests that biogeographic interpretations of present-day ocean current patterns need to be reexamined. Long-
term, average descriptions of geostrophic flows (Fig. 9) have been used by the authors who have previously
discussed the influence of current patterns on the distributions of Hawai‘i’s fishes (e.g., Hourigan & Reese,
1987; Randall, 1996a). The major features of this geostrophic flow in the Hawaiian region (Sverdrup et al.,
1942; Longhurst, 1998) are summarized as follows. The Hawaiian Archipelago is within a central gyral circu-
lation that is bisected and altered by the Hawaiian Ridge itself. The North Pacific Current (NPC) flows east-
ward from Japan to the Emperor Seamounts at the northern end of the Hawaiian Ridge (Fig. 9). Meanders and
eddies from the NPC create a system of flow southward of the main NPC into the central gyre. This flow sys-
tem is often called the Kuroshio Extension. Grigg (1981) discussed an eastward-flowing current between ca.
22-25°N, moving from Japan past Wake Island to the Hawaiian Islands, called the subtropical countercurrent
(SCC). Grigg (1981) described the SCC as “... a train of anticyclonic eddies about 300-600 km across
(mesoscale phenomena), which break off from the Kuroshio and head east at about lat. 20°N ...”” This descrip-
tion is congruent with the Kuroshio Extension. A strong westward flowing current just south of Hawai‘i Island
called the North Equatorial Current (NEC) is the western extension of the California Current off North
America, which in turn is the southward-deflected continuation of the NPC. The northern fringe of the NEC
is deflected north-westward by the Hawaiian Ridge to form the Hawaiian Ridge current along the islands. Just
south of the NEC, but still north of the equator, the narrow Equatorial Countercurrent (ECC) moves eastward.
The most important features of this flow pattern for Hawai‘i’s marine biogeography are the two currents that
directly reach the Hawaiian Islands: the NPC/Kuroshio Extension from Japan to the northernmost islands and
seamounts, and the NEC from the eastern tropical Pacific to the southernmost main islands.

Numerous refinements of this overall pattern have appeared in the decades since World War II. Wyrtki
(1982) pointed out that the NEC is not a uniform current, despite its strong westward flow, but rather spins off
large eddies. Using traditional oceanographic methods, Wyrtki et al. (1980) and Wyrtki & Kilonsky (1984)
added numerous details to the understanding of current strengths, directions, and variability in the equatorial
region between the Hawaiian Islands, the Line Islands, and French Polynesia. Johnson et al. (1988) used an
acoustic current profiler along the same transects to refine these details. Roden (1991) reviewed the oceanog-
raphy of the subtropical North Pacific, including the region of the Emperor Seamounts influenced by the NPC
and Kuroshio Extension. Taft & Kessler (1991) discussed the geostrophic currents over the entire central trop-
ical Pacific using a much larger data set than had been available to Sverdrup et al. (1942). And locally, fea-
tures of the Hawaiian Ridge Current, other topographically associated currents, and large-scale eddies at the
Hawaiian Islands were reviewed by Qiu ez al. (1997) and Polovina (1997).

One discussion of Hawai‘i’s fish biogeography is noteworthy because it was based on observations of
specific events rather than large-scale, averaged current patterns. Randall et al. (1985b) supported their
hypothesis that the Kuroshio Current is the main path for dispersal of fishes to Hawaiian Islands with obser-
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vations of satellite-tracked buoy movements from Japan to the vicinity of the Northwestern Hawaiian Islands
(McNally et al., 1983). An examination of the drifter tracks discussed by McNally et al. (1983) reveals anoth-
er intriguing result. Three drifters that were entrained in the eastward-flowing ECC south of the Hawaiian
Islands turned northward and were then entrained in the westward-flowing NEC. None of these reached
Hawaiian waters but one of these events occurred southeast of Hawai‘i Island at ca. 10°N, 148°W. Similar
northward components of the ECC were found earlier, farther to the east (Wyrtki, 1965; Wyrtki et al. 1980)
and have been seen in more recent tracks of ARGOS satellite tracked drifting buoys (The Global Drifter
Center, NOAA - http://www.aoml.noaa.gov/phod/dac/gdc.html, Jan. 1996~ Jan. 1997). If such northward veer-
ings and entrainments accelerate during transient events such as El Nifios or more persistent events such as
glacial periods, they could enable the recruitment of fishes to the Hawaiian Archipelago from islands to the
south. There is now a wealth of information on ocean currents, including transient events, from satellite-
tracked buoy deployments and satellite measurements of sea-surface heights and temperatures. Unfortunately,
much of this information has yet to be published in summarized forms useful to biogeographers. Better infor-
mation on current patterns may alter our ideas about dispersal paths for Pacific Island marine species. It is now
possible to evaluate the effect of current patterns on Pacific-island fish distributions using real data on pelag-
ic larval-durations and current patterns at scales appropriate for larval dispersal (e.g., Polovina et al., 1999).

What is the evidence from general distribution patterns for the origins of Hawai‘i’s fish fauna?

An analysis of the biogeographic categories of which Hawai‘i’s fishes are components supports multiple origins
for the fish fauna of the archipelago. These categories were discussed in the previous section subtitled “How
does the distribution of the Hawaiian fish fauna relate to the general distribution of fishes?” (see pages 66—75).
Species with circumglobal ranges, most Indo-Pacific species, and endemic Pacific species with broad distribu-
tions are presently uninformative about their origins because of their wide distributions. The remaining
Hawaiian Archipelago fish species with more restricted distributions are those that suggest multiple origins for
Hawai‘i’s fish fauna. Hawai‘i’s fishes have come from the northwest, north, east, southeast, and southwest.

There are 58 species that have ranges restricted to portions of the central western Pacific or the northern
transition zone of the central North Pacific gyre and the Hawaiian Islands. These support the hypothesis that the
northern boundary current moving from the Kuroshio Current off Japan and the Ogasawara Islands toward the
Hawaiian Archipelago is a major biogeographic pathway for Hawai‘i’s fishes (Randall et al., 1985b; Hourigan
& Reese, 1987).

Other distributions support connections in different directions. The 22 species known only from the
Hawaiian Islands and the eastern tropical Pacific corroborate an existing biogeographic connection from the east-
ern Pacific to the islands. Nine subarctic Pacific fish species that occur in the northern part of the archipelago
demonstrate a connection to that northern area of endemism. Twenty-five species of fishes found only in the
Hawaiian Archipelago and areas to the southeast indicate that there is a biogeographic connection between the
archipelago and the South Pacific. This last connection has been dismissed as improbable in some discussions of
Hawai‘i’s fish biogeography based upon evidence from long-term averaged, present-day ocean-current patterns.
The Hawaiian Island to South Pacific biogeographic connection is best illustrated by the 18 species known only
from the Hawaiian Islands and French Polynesia, Easter Island, or the Sala y Gomez/Nazca ridges. Five Pacific
Plate endemic species, a snake eel (Apterichtus flavicaudus), a scaleless black dragonfish (Eustomias bimargar-
itoides), a soldierfish (Ostichthys sandix), the Deetsie’s cardinalfish (Apogon deetsie), and the Whitley’s boxfish
(Ostracion whitleyi), are known only from the Hawaiian and French Polynesian Islands. Species found across
two tectonic plates are the Capricorn lizardfish (Synodus capricornis), two dories (Cyttomimus stelgis and
Stethopristis eos), a goby (Kelloggella oligolepis), and a lefteye flounder (Engyprosopon arenicola).

The hypothesis that tectonic-plate boundaries (Fig. 8) are also biogeographic boundaries for Pacific fish
species (Springer, 1982) is corroborated in the Hawaiian Islands fauna only by 32 species that are restricted to
the Pacific Plate without being restricted only to Hawaiian waters. A slightly greater number of species that
occur across the margins of plates adjacent to the Pacific Plate suggest that Pacific fish distributions are con-
strained by factors that cross plate margins. Springer (1982) was unable to find a proximate mechanism to
explain his associations of fish distributions with tectonic plate boundaries. The most likely proximate mecha-
nism is the influence of ocean currents on dispersal. Much of the congruence of biogeographic pattern with tec-
tonic morphology is aliased by the congruence of tectonic plate-boundaries with major oceanographic currents
and the distances between island groups. It has long been recognized that oceanographic currents, modified by
the interaction of fronts, temperatures, productivity patterns, and other oceanographic factors, are the dominant
influence on the distributions of marine organisms (Sverdrup et al., 1942; Veron, 1995; Longhurst, 1998). The
major currents in the Pacific Ocean cross the boundaries of the basin’s tectonic plates and the distributions of
Pacific fishes match prevailing current patterns better than they match tectonic plate boundaries. Springer
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(1982) concluded that “physicochemical parameters” of oceanographic circulation do not explain shore fish dis-
tributions. Tests of this conclusion are found in those regions where the plate boundaries do not conform to
major oceanographic features, including the margins of the Philippine/Pacific plates and the Nasca/Pacific
plates. In these areas, fish distributions are generally not constrained by plate boundaries but do match oceano-
graphic patterns. Springer (1982) made numerous exceptions to account for the distributions of many species
across these plate boundaries. Oceanography-based biogeographic hypotheses such as the vortex model of coral
reef biogeography (Jokiel & Martinelli, 1992), the hydrotectonic model (White, 1994), and the surface circula-
tion vicariance model (Veron, 1995) provide better explanations of Pacific fish biogeographic patterns than a
plate-tectonics model (Springer, 1982).

Some of the strongest evidence for dispersal paths of marine organisms to the Hawaiian Islands comes
from the occurrence of waifs (Table 6). The absence of reproducing populations of these species in the Hawaiian
Archipelago demonstrates that their ephemeral appearances here are the direct result of dispersal. There are
acknowledged difficulties in clearly being able to distinguish species that are waifs from those that are merely
rare or difficult to observe (Randall, 1998c), as well as in distinguishing naturally occurring waifs from anthro-
pogenic introductions. But there are several species recorded ephemerally from the Hawaiian Islands that are in
taxa or that live in habitats that are so well sampled that it is probable that specimens collected in the Hawaiian
Islands were truly waifs. Species considered to be waifs are those not usually transported by people, making it
unlikely that the specimens collected in the Hawaiian Islands were introductions. Aquarium species are thus
excluded from this discussion, including the lemonpeel angelfish (Centropyge flavissimus), the regal angelfish
(Pygoplites diacanthus), and anemonefish (Amphiprion species), that have recently been seen by divers in
Honolulu’s coastal waters. Early records of some nonindigenous species (e.g., the sargassumfish Histrio histrio,
the Pacific double-saddle butterflyfish Chaetodon ulietensis, or the peacock grouper (Cephalopholis argus)
have often been discounted as false. Recent well-corroborated records of waifs suggest that it might be worth
reexamining these early records as also being of valid but ephemeral occurrences.

Of the waif species recorded from the Hawaiian Islands, five are clearly eastern Pacific in origin, four
clearly originated from the northwestern Pacific near Japan or the Ogasawara Islands, two could have come
from either the eastern or the western Pacific and eleven could have originated from a variety of points in the
Pacific, one remarkable species of which must have come from the far South Pacific. The last example clearly
suggests a dispersal mechanism across the ECC and NEC to the Hawaiian Islands.

The five eastern Pacific endemic species are the California headlightfish (Diaphus theta), the Diogenes
lanternfish (Diogenichthys laternatus), the bluestriped chub (Sectator ocyurus), the green jack (Caranx cabal-
lus), and the black skipjack (Euthynnus lineatus). Sectator has been recorded from the Hawaiian Islands, French
Polynesia, and Japan, but clearly is an eastern Pacific species that is capable, rarely, of dispersing widely across
the Pacific. It is not known to have reproducing populations outside of the eastern Pacific. Diaphus species are
notoriously difficult to identify, so the status of D. theta as a waif is uncertain. In contrast, Diogenichthys later-
natus is a distinctive species with a clearly delimited range, leaving no doubt that its occurrence in the Hawaiian
Islands was as a waif. It would be instructive to learn more about the oceanographic conditions during the years
when eastern Pacific waifs have been recorded from the Hawaiian Islands. This could elucidate mechanisms of
colonization from the eastern Pacific.

The four species of northwestern Pacific origin are the sargassumfish (Histrio histrio), the Indo-Pacific ser-
geant (Abudefduf vaigiensis), a sea chub (Girella leonina), and the golden spadefish (Platax boersii). The
Japanese angelfish (Centropyge interruptus) is not included as a waif because reproducing populations have been
found at Midway. The Girella and Platax were found at Midway Atoll and have not been seen at points south,
suggesting a northern origin. The source nearest to Midway that is within the ranges of the species is Japan. The
Histrio and Abudefduf were found in association with nets or net debris at the northern end of the Hawaiian 200-
nmi EEZ at the same time that they first appeared in the Hawaiian Archipelago. Even though they have now been
found throughout most of the archipelago, this early evidence indicates that they arrived here in association with
flotsam of the Kuroshio extension. These cases demonstrate the existence of a dispersal pathway for colonization
of the Hawaiian Islands by fishes via the NPC/Kuroshio extension as suggested by Randall ez al. (1985b).

The two species that could have either eastern or western Pacific origins are the tripletail (Lobotes surina-
mensis) and the yellowtail (Seriola lalandi). Lobotes was recorded from the main Hawaiian Islands by Gosline
& Brock (1960), who suggested that the species may have come from the eastern Pacific. Springer (1982) later
suggested that a more likely dispersal pathway was the NPC or Kuroshio extension. The origin of Lobotes in
Hawaiian waters may never be known with certainty. In contrast, S. lalandi probably arrived here from both
areas. Specimens taken at the northern end of the archipelago dispersed in the Kuroshio extension, as corrobo-
rated by their presence in driftnet catches in that current during the 1980s (M.P. Seki, pers. comm., 1990).
Seriola lalandi taken at the southern end of the archipelago in 1998 appeared at the same time as the green jack
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(Caranx caballus), which unquestionably came to the Hawaiian Islands from the eastern Pacific.

The dispersal pathways for the remaining eleven waif species are more difficult to determine, but circum-
stantial evidence suggests that at least some of their origins were to the south. The Pacific double-saddle but-
terflyfish (Chaetodon ulietensis), the emperor angelfish (Pomacanthus imperator), the dusky wrasse
(Halichoeres marginatus), the striped surgeonfish (Acanthurus lineatus), the yellow boxfish (Ostracion cubi-
cus), and the striped puffer (Arothron manilensis) occur in the Pacific from at least Indonesia to Japan and
French Polynesia, making their origins in the Hawaiian Islands as waifs plausible from either the Kuroshio
Extension or a southern dispersal route. Their collection at Hawai‘i Island and O‘ahu suggests that a north-
western source may be unlikely but the greater chance that waifs will be detected in the main islands versus
the northwestern islands makes this very speculative. The blackfin barracuda (Sphyraena genie) may belong
in this group although the occurrence of this barracuda off Central America also makes dispersal from the east-
ern Pacific a possibility. In contrast, the multicolor angelfish (Centropyge multicolor) almost certainly arrived
at Hawai‘i Island by way of Johnston Atoll. This species is otherwise known only from the central Pacific
between Micronesia, Fiji, the Cook Islands, and French Polynesia. Centropyge multicolor thus could not have
dispersed in the Kuroshio Extension but must have arrived at Johnston from the west or south. Likewise, the
spotted toby (Canthigaster solandri) is unknown from Japan but is found from Indonesia and the Philippines
eastward to the Line Islands and French Polynesia. A westward or southward origin for the C. solandri collect-
ed at O‘ahu is thus also indicated.

The most remarkable waifs were two butterfly mackerel (Gasterochisma melampus) taken north of the
Hawaiian Islands and a bluefin gurnard (Chelidonichthys kumu) taken at Hawai‘i Island. The identifications of
the Hawaiian Islands specimens have been verified by experts in their taxonomy. These species are otherwise
known only from the Southern Hemisphere. The Gasterochisma may have dispersed as pelagic adults across
the equator to the central North Pacific. The exact pathway will never be known, but it is likely that the fish
traveled in cold, deep water between the hemispheres. With the exception of the Hawai‘i record, Chelido-
nichthys kumu occurs only in the Southern Hemisphere from South Africa to Australia, New Zealand, and per-
haps South America. Records from off China, Japan, and Korea are based on misidentifications of a similar
species. If the Hawai‘i record is valid, this was a case of dispersal from the south even more remarkable than
the case of the Gasterochisma. Cheilidonichthys is a demersal fish that could not have traveled northward in
cold water as an adult; this case is a true mystery.

Less is known about waifs at Johnston Atoll than in the Hawaiian Islands but there is general agreement
about the dispersal pathways to the Atoll. Kosaki ez al. (1991) noted that the multicolor angelfish (Centropyge
multicolor) should probably be considered a waif from the south at both Johnston Atoll and the Hawaiian
Islands. They considered Nahacky’s pygmy angelfish (C. nahackyi) to be a Johnston Atoll endemic that has
been recorded from Hawai ‘i Island as a waif. Conversely, the following Hawaiian Island endemic species were
considered to be waifs with nonreproducing expatriate populations at Johnston Atoll: the Hawaiian sergeant
(Abudefduf abdominalis), the Hawaiian bigeye (Priacanthus meeki), the flame wrasse (Cirrhilabrus jordani),
the Hawaiian longfin anthias (Pseudanthias hawaiiensis) (see Kosaki et al., 1991), the milletseed butterflyfish
(Chaetodon miliaris), the Potter’s angelfish (Centropyge potteri), and the fantail filefish (Pervagor spilosoma)
(see Randall er al., 1985b). The evidence from waifs thus indicates bidirectional dispersal between Johnston
Atoll and the Hawaiian Islands with the dominant present-day direction being from the Hawaiian Islands to
Johnston Atoll (Gosline, 1955; Grigg, 1981; Randall et al., 1985b; Kosaki et al., 1991).

As with the information from present-day current patterns and the general ranges of resident Hawaiian
Islands fish species, records of waifs in the region suggest multiple dispersal pathways for fishes to the Ha-
waiian Islands. Dispersal along the NPC or Kuroshio Extension is certainly a strong mechanism but dispersal
from the eastern Pacific also occurs, and there is evidence for dispersal from island groups to the southwest or
south by a mechanism that is not adequately understood at present.

What is the evidence from analyses of phylogenetic relationships for the origins of Hawai‘i’s fish fauna?

The analysis of phylogenetic relationships can be a powerful tool for determining the patterns of vicariance
that created biogeographic distributions (Wiley, 1988). Unfortunately, many of the Hawaiian Archipelago fish
species included in phylogenetic studies to date have circumglobal distributions, and little more can be said of
these than that their occurrence in the Hawaiian Islands is part of their worldwide dispersal. Few phylogenet-
ic analyses have included endemic Hawaiian Archipelago fish species in well-resolved cladograms. The phy-
logenetic analyses of Hawai‘i’s fishes can, for now, only suggest hypotheses about biogeographic connections
in the “weak” sense of Wiley (1988). The majority of Hawai‘i’s fish species in these analyses are most close-
ly related to widespread Indo-Pacific taxa, but there is also evidence for strong evolutionary connections of
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Hawai‘i’s fishes to faunas of the eastern tropical Pacific, Caribbean Sea, and Atlantic Ocean.

Several systematists have found only unresolved polychotomies for the relationships of fish species that
occur in the region, including the pearlfishes Onuxodon fowleri, O. parvibrachium, and Encheliophis gracilis
(see Markle & Olney, 1990), the codling Laemonema rhodochir (see Melendez & Markle, 1997), the frogfish-
es Antennarius commerson, A. nummifer, and A. pictus (see Pietsch & Grobecker, 1987), the butterflyfishes
Chaetodon citrinellus, C. quadrimaculatus, and C. miliaris (see Blum, 1988), the blennies Cirripectes quagga,
C. vanderbilti, C. variolosus, and Enchelyurus brunneolus (see Williams, 1988, and Springer, 1982), and the
unicornfishes Naso annulatus, N. brevirostris, N. caesius, and N. hexacanthus (see Borden, 1998). No conclu-
sions can be drawn from these until their relationships are better resolved. Little information can be gained about
the biogeographic origins of widely distributed Hawaiian Archipelago species that have other circumglobal taxa
as their sister groups, including the lamniform sharks (Compagno, 1990), hatchetfish species in the genus
Argyropelecus (Harold, 1993), most lampridiforms (Olney et al., 1993), and the bigeyes Heteropriacanthus cru-
entatus and Cookeolus japonicus (see Starnes, 1988). Somewhat more information has been obtained in an
analysis of the vicariant biogeography of pelagic Pacific Ocean taxa (White, 1994) for circumglobal species of
scaly dragonfishes (Stomias; see Fink & Fink, 1986), the pearleyes (Scopelarchidae; see Johnson, 1984), and
the sabertooth fishes (Evermannellidae; see Johnson, 1984). Widely distributed bristlemouth species in the
genus Cyclothone are also informative when examined in the light of an approximate chronology of speciation
inferred from the genetic analysis of Miya & Nishida (1996) and the biogeographic analysis of White (1994).
The biogeography of Cyclothone will be discussed in detail later.

Some phylogenetic studies suggest a pattern of wide dispersal of species found in the Hawaiian Islands
after vicariant speciation within the Indo-Pacific fauna. Widespread Hawaiian Archipelago fish species that have
Indo-Pacific taxa as their sister groups include: a velifer, Metavelifer multiradiatus (see Olney et al., 1993); a
pearlfish, Snyderidia canina (see Markle & Olney, 1990); a codling, Laemonema robustum (see Melendez &
Markle, 1997); the striated frogfish, Antennarius striatus (see Pietsch & Grobecker, 1987); the butterflyfishes
Forcipiger longirostris, F. flavissimus, Heniochus diphreutes, Chaetodon auriga, C. lineolatus, C. trifascialis,
and C. ornatissimus (see Blum, 1988); the wrasses Oxycheilinus bimaculatus, Wetmorella albofasciata (see
Westneat, 1993); the bullethead rockskipper, Blenniella gibbifrons (see Springer & Williams, 1994); the barred
blenny, Cirripectes polyzona (see Williams, 1988); the unicornfishes Naso lituratus and N. unicornis (see
Borden, 1998); and the boxfishes Lactoria diaphana and L. fornasini (see Klassen, 1995). These indicate that
there were speciation events within this broad biogeographic area whose histories have been obscured by the
subsequent widespread dispersal and intermingling of sister taxa that created the present-day, diverse Indo-
Pacific fish fauna. The same may be said of Pacific basin species that have wide-spread Indo-Pacific sister taxa,
such as: the Pacific pearlfish, Encheliophis dubius (see Markle & Olney, 1990); a frogfish, Antennarius dues-
cus (see Pietsch & Grobecker, 1987); the reticulated butterflyfish, Chaetodon reticulatus; the Hawaiian brown-
banded butterflyfish, Roa excelsa (see Blum, 1988); the ringtail wrasse, Oxycheilinus unifasciatus (see
Westneat, 1993); the spotted unicornfish, Naso maculatus (see Borden, 1998); and the Whitley’s boxfish,
Ostracion whitleyi (see Klassen, 1995).

Other species apparently evolved when the Indian and Pacific oceans were isolated from each other dur-
ing low sea level stands, dispersed only within those basins, and remained separated by the barriers between
those oceans (Springer & Williams, 1994). These species include Pacific fishes with Indian Ocean sister-species
that together form Indo-Pacific clades, such as the butterflyfishes Hemitaurichthys polylepis, Chaetodon ephip-
pium, C. lunula, C. lunulatus, and C. unimaculatus (see Blum, 1988; Allen et al., 1998; Randall, 1998c).

A few phylogenetic hypotheses indicate the fragmentation of Pacific Ocean taxa by speciation without
subsequent widespread dispersal. Examples of these are found in Hawai‘i’s species that have sister species
with small ranges in the southwestern Pacific Ocean, such as the pebbled butterflyfish Chaetodon multicinc-
tus, the Tinker’s butterflyfish C. tinkeri (see Blum, 1988; McMillan & Palumbi, 1995; Allen et al., 1998), the
gargantuan blenny Cirripectes obscurus, and the red-speckled blenny C. variolosus (see Williams, 1988).

The phylogenetic relationships of three species indicate that some Pacific fishes evolved by the fragmen-
tation of a biogeographic track that extended from the southeastern Pacific to the Hawaiian Islands. The but-
terflyfishes Chaetodon kleini, C. tinkeri, and Hemitaurichthys thompsoni have sister species in French
Polynesia or on the Nazca Plate (Blum, 1988; Allen et al., 1998). This is the same neglected biogeographic
pattern demonstrated by the extant distributions of the dory Stethopristis eos and the goby Kelloggella
oligolepis. The combination of the extant distributions and phylogenetic patterns indicates that a small com-
ponent of the Hawaiian Archipelago fish fauna has its origins in a southeastern to central Pacific connection.

Only one endemic Hawaiian Islands fish species, the Hawaiian beaked sandfish (Gonorynchus moseleyi),
has been identified as having a northwestern Pacific endemic sister species (G. abbreviatus, restricted to waters
around the Japanese Archipelago; Grande, 1999). It is puzzling that more examples of this northwestern
Pacific/Hawaiian Islands dispersal track have not appeared in phylogenetic analyses, considering that this has
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Figure 10. Hypothetical ocean currents, ocean basin morphologies, and continental relationships in the late Triassic, prior to 210 ma (from
Veron, 1995, who gives the primary source citations for this reconstruction). The darkly shaded areas are regions with coral reefs and the
dashed lines enclose principal coral provinces. Principal features of note are the single, large ocean basin (“Panthalassia”) and two hemispher-
al, gyral currents. The Tethys Sea began to open but the Atlantic Ocean was not formed. None of the extant Hawaiian Islands or Emperor
Seamounts existed at this time.

been the biogeographic pathway most often discussed for the origins of Hawai‘i’s fauna in recent literature
(Hourigan & Reese, 1987; Randall, 1996a). The paucity of phylogenetic relationships of Hawaiian Archipel-
ago endemics to western North Pacific taxa, when compared to the extant distributions of fishes and contempo-
rary current patterns, suggests that this connection is relatively recent.

Phylogenetic analyses have identified several endemic Hawaiian Archipelago fishes that are the sister
species of widespread Indo-Pacific forms. Examples are: a hatchetfish, Polyipnus nuttingi (see Harold, 1994);
zebra blenny, Istiblennius zebra (see Springer & Williams, 1994); the scarface blenny, Cirripectes vanderbilti
(see Williams, 1988); the Ewa fangblenny, Plagiotremus ewaensis; Gosline’s fangblenny, P. goslinei (see Smith-
Vaniz, 1976); the noble goby, Priolepis eugenius (see Winterbottom & Burridge, 1989); and the farcimen goby,
P. farcimen (see Winterbottom & Burridge, 1993a). These species clearly evolved by peripheral isolation from
their ancestral Indo-Pacific populations.

Phylogenetic analyses also identify central Pacific or Indo-Pacific sister species for a few fish species that
occur in the Hawaiian Islands at the southern extremes of their ranges in the subarctic or transition zone regions
of the North Pacific. Examples are: a hatchetfish, Polyipnus matsubari (Harold, 1994); a scaly dragonfish,
Stomias pacificus (Fink & Fink, 1986); a pearleye, Scopelarchus stephensi (Johnson, 1984); and the whiptail
ribbonfish, Desmodema lorum (Rosenblatt & Butler, 1977; Olney et al., 1993). These evolved when the subarc-
tic and northern transition zone Pacific biotas became isolated from the rest of the Pacific.

Likewise, fish species unique to the Antarctic and transition zone of the Southern Ocean evolved when the
central Pacific was isolated from the circum-Antarctic circulation, but none of these species occurs in Hawaiian
waters. Instead, these evolutionary events contributed to the Hawaiian Islands a few widespread species which
have Southern Ocean sister species. Examples are a pearleye, Benthalbella infans (see Johnson, 1984); a pearl-
fish, Pyramodon ventralis (see Markle & Olney, 1990); and a pelagic cod, Melanonus zugmayeri (see Howes,
1993).

The most unexpected result from phylogenetic studies of Hawai‘i’s fishes is the evidence for a connec-
tion to the eastern tropical Pacific, Caribbean Sea, and Atlantic Ocean. This biogeographic pattern clearly indi-
cates that some Hawaiian Archipelago species originated from the remnant fauna of the Tethys Sea, before the
connection between the Atlantic and Pacific oceans was eliminated by the formation of the Panama Isthmus
ca. 3.1-3.5 ma. Hawai‘i’s fish species having phylogenetic relationships with eastern Pacific species include
the reticulated frogfish, Antennatus tuberosus (see Pietsch & Grobecker, 1987); the ‘alalava, Priacanthus
alalaua (see Starnes, 1988); and a wrasse, Polylepion russelli (see Gomon, 1997). Hawai‘i’s fish species hav-
ing close relationships to Caribbean Sea and Atlantic Ocean species include: the pincushion star pearlfish,
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Carapus mourlani (see Markle & Olney, 1990); the goosefishes Lophiodes bruchius and L. miacanthus (see
Caruso, 1981), Randall’s frogfish, Antennarius randalli (see Pietsch & Grobecker, 1987); and the Hawaiian
bigeye, Priacanthus meeki (see Starnes, 1988). The Hawaiian grouper, Epinephelus quernus, is an endemic
species that has sister taxa in the eastern Pacific and Atlantic oceans (Randall & Heemstra, 1991, 1993). There
is even phylogenetic evidence of a Tethyan connection for the Hawaiian Archipelago fish fauna from a mito-
chondrial DNA study of populations within a single bristlemouth species (Cyclothone alba). In C. alba, cen-
tral North Pacific individuals were found to be most closely related genetically to western North Atlantic indi-
viduals instead of to individuals from elsewhere in the Pacific Ocean (Miya & Nishida, 1997). These species
provide strong evidence for an eastern to central Pacific origin for some of Hawai‘i’s fish species. This origin
is supported by the distributions of the few Hawaiian Islands species such as finescale triggerfish (Balistes
polylepis) that occur only in the Hawaiian Islands and eastern Pacific, along with the occasional recruitment
to the islands of eastern Pacific species such as the bluestriped chub (Sectator ocyurus). This connection has
apparently persisted for a long time.

What was the temporal context for the evolution of Hawai‘i’s fish fauna in the geologic and oceano-
graphic development of the Pacific Ocean?

In the discussion that follows, the geological and oceanographic chronology has been taken primarily from
Kennett (1982), Springer (1982), Kay (1984), Grigg (1988, 1997), Clague & Dalrymple (1989), Walker (1990),
Patterson (1993), White (1994), Carson & Clague (1995), and Veron (1995). These sources will not be cited for
individual events. The following temporal context for major events in the origin of Hawai‘i’s fish fauna was
synthesized from the geological and oceanographic history of the Pacific basin, the phylogenetic relationships
of Hawai‘i’s fish species, the extant distributions of Hawai‘i’s fish species, and the discussions of Hawai‘i’s
marine biota’s origins proposed by previous authors. The evolution of the bristlemouth genus Cyclothone (Miya
& Nishida, 1997) is given as an example of how vicariant events in this temporal context created species of
widespread pelagic fishes found in Hawaiian waters.

What events in deep geologic time set the stage for the origins of the Pacific Ocean, the Hawaiian Archipelago,
and the evolution of their fish fauna?

There is good justification for beginning the history of Hawai‘i’s fish fauna in the Mesozoic (250-67 ma), even
though the Hawaiian Islands and extant families of fishes probably did not exist until the end of that era. Before
the Mesozoic, tectonic activity had rearranged the continents into a single mass, Pangea, which in turn creat-
ed a single world ocean, Panthalassia, within which the present-day Pacific developed (Fig. 10). Mass extinc-
tions at the Permian/Mesozoic boundary altered the earth’s terrestrial and marine biotas to an extent not seen
since, setting the stage for the origins of the earth’s modern biota. It is likely that the deep ocean was anoxic
with weak vertical circulation and no formation of cold, oxygenated deep-sea water. As a result the Mesozoic
deep-sea fauna may have been nonexistent or at least adapted to warm water relative to the extant fauna.
Neither the Hawaiian Archipelago nor the Pacific tectonic plate existed in the early Triassic (250-210 ma), the
beginning of the Mesozoic. Both developed within Panthalassia. The basin and biota of the Pacific Ocean are
the oldest on Earth, formed long before the Atlantic, Indian, and Antarctic oceans appeared. The basic ocean-
circulation pattern of two hemispheric, cyclonic gyres probably existed in this basin long before the develop-
ment of the Hawaiian Archipelago (Fig. 10). These gyres are the most ancient oceanographic features still pres-
ent on the planet. For these reasons, the ancestral marine biota of the Hawaiian Islands may well predate the
formation of the archipelago.

In the Triassic, the global climate was generally warm without circumglobal polar currents to cool the
oceans. The marine biota probably had little provincialism, although it seems likely that distinct coastal biotas
existed on either side of Panthalassia at the eastern and western sides of Pangea. Neopterygian fishes (“mod-
ern bony fishes”) and scleractinian corals first became diverse in the fossil record during this time. At the
Triassic/Jurassic boundary (210 ma) mass extinctions occurred that again reduced marine biodiversity to the
levels of the Permian/Triassic boundary. All Triassic scleractinian genera became extinct and reef development
halted for ca. 4-10 million years. The global climate remained stable with little latitudinal or seasonal varia-
tion and the deep ocean remained warm with low oxygen content.

The first significant event in the origins of the Hawaiian Archipelago occurred in the Jurassic (ca. 190
ma) when tectonic spreading in the middle of Panthalassia created the Pacific tectonic plate at the junction of
the Kula, Farallon, and Phoenix plates. The Hawaiian hot-spot may have originated at this time but if this is
true all evidence of the event was destroyed by subduction. Another significant development was the splitting
at ca. 180 ma of the eastern margin of Pangea into the precursors of Laurasia and Gondwanaland (Fig. 11).
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Figure 11. Hypothetical ocean currents, ocean basin morphologies, and continental relationships in the late Jurassic, prior to 140 ma (from
Veron, 1995, who gives the primary source citations for this reconstruction). The darkly shaded areas are regions with coral reefs and the
dashed lines enclose principal coral provinces. Principal features of note are the widening Tethys Sea, and the splitting apart of North America
and Eurasia with the formation of the proto-North Atlantic Ocean. The Panthalassian circulation continued to persist as two hemispherical
gyral currents, but the Tethyan circulation to the west became more complex. None of the extant Hawaiian Islands or Emperor Seamounts
existed at this time but the Pacific tectonic plate first formed at ca. 190 ma.

This created the Tethys Sea at the western side of Panthalassia and provincialism in the region’s marine biota.
At ca. 165 ma North America began to rift from North Africa to create the proto-Atlantic Ocean, which also
became a distinct biogeographic province. But both the proto-Atlantic and Tethyan centers of diversity were
isolated from central and eastern Panthalassia by a vast expanse of open ocean. It is thus likely that the biota
of the incipient Hawaiian region was oceanic in the Jurassic.

Increased volcanic activity at the Jurassic/Cretaceous boundary (ca. 140 ma) created the first of the
numerous islands in the incipient Pacific Ocean. Elevated CO, levels from volcanic activity contributed to the
generally warm global climate. Tropical and subtropical conditions extended to ca. 45°N and S and even the
polar regions were probably temperate. Sea surface temperatures were ca. 1015 °C warmer than at present,
sea levels were high, and only 18% of the earth’s surface was emergent. Many marine environments were sub-
ject to anoxia during the Cretaceous due to the warm, high-CO, climate and high biotic productivity. Shallow
seas covered much of the continents which, along with the progressive fragmentation of Panagea, created
extensive opportunities for vicariant speciation. The proto-Pacific had developed within Panthalassia (Fig. 12).
Its central ocean gyres were larger than ever but current speeds were weak, which may have enhanced biotic
provincialism through reduced dispersal. The first fossil record of extant fish orders dates to about this time.

In the mid- to late Cretaceous (ca. 105-80 ma), mid-Pacific volcanism increased to create the first islands
of the Marshall, Gilbert, Caroline, and Line archipelagos. The Pacific Plate was smaller than at present and
these early islands may have been close to one another, enhancing inter-archipelago dispersal of marine organ-
isms despite the reduced ocean-current strengths of this period. At about this time, shifting continental posi-
tions altered climate patterns to initiate global cooling. By ca. 90 ma, sea levels were lower than before, which
may have increased vicariant speciation by isolation of continental basins but also may have enhanced inter-
island dispersal as more island shoreline became emergent, increasing connectivity. In addition to these gen-
eral events, specific developments in the late Cretaceous were of tremendous importance to the development
of the Hawaiian Islands. The oldest ocean crust upon which part of the Hawaiian Ridge exists was created at
90-80 ma. Johnston Atoll was created at about 85 ma, although far from its present position. The Necker Ridge
upon which Necker Island would eventually arise was formed in the South Pacific at ca. 77.8-77.4 ma. This
ridge was later incorporated into the Hawaiian Chain by plate movement.

Ocean circulation in the late Cretaceous was primarily latitudinal along the margins of the continents (Fig.
12). Meridional flow that could have influenced dispersal of non-pelagic marine species to the central ocean
basins was weak. The deep sea likely remained a low-oxygen habitat as were many shallow epicontinental seas.
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Figure 12. Hypothetical ocean currents, ocean basin morphologies, and continental relationships in the late Cretaceous, prior to 67 ma (from
Veron, 1995, who gives the primary source citations for this reconstruction). The darkly shaded areas are regions with coral reefs. Veron (1995)
noted that there was much less emergent continental land in the Cretaceous than is shown in this figure (shallow seas covered much of the
continents), and that the direction of circumglobal Tethyan circulation is disputed. Principal features of note are the precursor of a Subarctic
North Pacific gyre, the Tethyan circulation between Eurasia and Africa as well as between North and South America, the formation of the
Atlantic Ocean, the movement of the Indian subcontinent, and the early precursors to a circum-Antarctic circulation in the far south. Many
Pacific Ocean islands were formed by the end of the Cretaceous, including those that later became the oldest Emperor Seamounts, Johnston
Island, the Necker Ridge.

The modern cold-water deep-sea circulation did not exist but ocean salinity first began to increase and deep-sea
temperatures first began to decline in the late Cretaceous, possibly as a result of the appearance of a limited south-
ern-Ocean current between Antarctica and South America/Africa as those continents began to separate. These
developments were reflected in the appearance of cold-adapted, deep-sea radiolarian species in the fossil record
of this time. Fragmentation of the marine biota among progressively smaller ocean basins continued.

A late-Cretaceous event of great biogeographic significance was the complete opening of the Tethys Sea,
connecting the proto-Indian, Atlantic, and Pacific basins and creating a circumtropical ocean circulation (Fig. 12).
This linked the central proto-Pacific to currents coming from the east, although biotic dispersal was probably
inhibited by anoxic conditions along the eastern margins of the basin. The precursors of oceanographic currents
in the widening Indian and Atlantic basins developed at this time as well.

Another highly significant late-Cretaceous event was the development of the precursor to the Pacific sub-
arctic gyre, north of 45°N and distinct from the single, large central North Panthalassian gyre that had existed
before (Fig. 12). This may have led to the first major oceanic vicariant event of the Pacific basin, suggesting an
ancient origin for the unique fish fauna of the subarctic Pacific. Certainly, such an ancient origin would help
explain the distinctiveness of the subarctic Pacific ichthyofauna at the subordinal level, including its dominance
by such groups as the Zoarcoidei, Cottoidei, and Hexagrammoidei which are not major components of the fish
fauna of most of the globe. This development marks the early origin of that component of Hawai‘i’s fauna which
is found at seamounts at the northwestern part of the region.

The oldest existing feature of the Hawaiian/Emperor Seamount Chain, Meiji Seamount, was formed on the
Hawaiian hot-spot at the end of the Mesozoic (ca. 75-68 ma). There is controversy as to whether the hot-spot was
at the same latitudinal position as today but it may have been as much as 7° north of its present location when the
first Emperor Seamounts were formed as islands. In any case, the palaco-equator was at that time also likely far-
ther to the north than it is now by 10-16°, keeping the newly forming Hawaiian Islands in subtropical water of
mean temperature >22 °C where calcareous reefs could have formed. Late Cretaceous fossils exist from else-
where on the globe of modern fish groups, including the Polymixiidae, Trachichthyoidei, and Holocentroidei,
with weaker evidence for the existence of Zeiformes, Gasterosteiformes, Tetraodontiformes, and perhaps
Perciformes. Some of these gave rise to modern reef fish taxa. The Hawaiian Archipelago thus existed during the
early evolution of extant fish orders and some suborders that are now found in the region. Of greater significance,
the archipelago existed before the evolution of almost all fish families and certainly all of the fish genera now
extant.
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How did dispersal and “surface circulation vicariance” or “hydrotectonics” direct the history of the evolu-
tion of Hawai‘i’s fish fauna?

Mass extinctions of terrestrial and shallow-water marine organisms at the Cretaceous/Tertiary (K/T) boundary
(ca. 67 ma) reset the evolution of the earth’s biota once again. Because the first known Hawaiian Islands clear-
ly were created at this time, this “resetting” can be considered the beginning of the modern Hawaiian Archi-
pelago fish fauna’s evolution.

The K/T extinctions were associated with a collapse of primary productivity throughout the world’s
oceans. As a result of the extinctions and productivity collapse, a highly diminished “Strangelove biota” was
present throughout the shallow waters of the proto-Pacific basin at the beginning of the Tertiary. These events
apparently had a lesser effect on deep-sea organisms, which were spared the mass extinctions seen in other
habitats but were undoubtedly affected by the reduction in primary productivity.

At the beginning of the Paleogene, a globally warm climate existed but the climate was cooling from that
of the Cretaceous. The terrestrial flora was almost globally tropical, even to the Arctic. Sea levels were low-
ered from Cretaceous levels, with reduced continental-shelf areas and less extensive shallow seas than had pre-
viously existed. Low oxygen conditions persisted in the deep sea. The coral fauna was cosmopolitan although
highly reduced, a condition which would persist into the early Miocene. Oceanic primary productivity reached
its minimum at ca. 67 ma and did not begin to recover for another half million years, with the gradual recov-
ery of both primary productivity and coral development occurring between ca. 66.5-64.5 ma. In the Hawaiian
Ridge, Suiko Seamount was created at ca. 65.8-58 ma. This seamount is now halfway up the Emperor Sea-
mount chain.

By ca. 60 ma, the first Cenozoic provincial plankton taxa were recorded in the fossil record from tropi-
cal localities, marking the fragmentation of the cosmopolitan marine “Strangelove biota”. This probably
marked the first major vicariant event in the evolution of the modern Indo-Pacific biota. The fossil record of
extant fish suborders and genera began at this time and diversified for the next 30 million years. This was the
time of evolutionary radiation of modern fish families and genera, including the perciform fishes that now
dominate the nearshore fish fauna of the Hawaiian Islands.

At the Paleocene/Eocene boundary (ca. 55 ma), the subantarctic circulation developed as Australia sepa-
rated from Antarctica. The global climate was warm in the early Eocene with subtropical conditions extend-
ing to ca. 77°N but as Antarctica separated from the other continents the global climate began to cool. This led
to the development of strong latitudinal temperature gradients, increased seasonality, and the formation of
polar ice caps. High latitude plankton communities toward both poles differentiated from tropical communi-
ties as a result.

The circumglobal Tethys Sea circulation persisted in the Eocene but was progressively baffled as conti-
nents approached their present-day positions (Fig. 13). Continental fragments that began to intrude into the
Tethys Sea included the Italian peninsula, Asia Minor, the proto-Antilles, the Indian subcontinent, and the
Indonesian Archipelago. Changes in climate and land positions increased the distinctiveness of hemispheric
gyral circulation in all oceans. The proto-Indian Ocean circulation became increasingly isolated from that of
the Pacific in the Eocene with the movement of Indonesian continental masses between the two basins, initi-
ating the vicariant separation of the Indian Ocean and Pacific biotas (Fig. 13).

In the Eocene Pacific, the subarctic North Pacific gyre became more strongly developed with the closure
of the Beringian land bridge between Asia and North America (Fig. 13). Gyral current strengths increased in
most of the Pacific, with a stronger meridional component developing. An equatorial countercurrent developed
between the northern and southern Hemispheric gyres. The meridional strengthening of currents and counter-
current created the first opportunity for dispersal of a trans-Pacific biota including dispersal of organisms to
the Hawaiian Ridge. These dispersal pathways were probably not those that exist now because the Tethys Sea
had a direct connection to the Pacific through the open seaway between North and South America. In the
Hawaiian Archipelago, island formation continued with what are now the Nintoku (56.8-55.6 ma), Jingu
(56.3-54.5 ma), and Ojin Seamounts (55.9-54.5 ma).

The first fossil record of a modern reef fish fauna was preserved in the early Eocene (ca. 50 ma), from
the Monte Bolca formation of Italy. These fossils include the oldest-known Pomacentridae, Labridae, Ephip-
pidae, Siganidae, Acanthuridae, and Zanclidae. At the same time, the volcanic activity that formed the islands
of the Tuamotu Archipelago began, and the island that became Jingu Seamount was created.

Major changes in the earth’s development continued at ca. 49—45 ma when the Indian subcontinent began
to collide with Asia (the exact timing is still debated). The consequent uplifting of the Tibetan Plateau and
resultant orogeny altered the Jet Stream’s meanders, bringing cooler air southward over that region of North
America where the Laurentian Great Lakes now are and over Europe. This may have enhanced northern-hemi-
spheric cooling that resulted in the development of monsoonal conditions in southeast Asia, arid conditions in
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Figure 13. Hypothetical ocean currents, ocean basin morphologies, and continental relationships in the Eocene, prior to 38 ma (from Veron,
1995, who gives the primary source citations for this reconstruction). The darkly shaded areas are regions with coral reefs. Principal features
of note are the formation of a Subarctic North Pacific gyre, the well-developed Tethyan circulation, the widening of the Atlantic Ocean with
two gyral currents, the formation of the Indian Ocean and its circulation, and the almost complete formation of the circum-Antarctic circula-
tion. By this time, the southernmost Emperor Seamounts, including Colohan Seamount, had formed as islands.

North Africa and southwest Asia, and eventually in extensive Laurasian glaciation. Cooling of the earth’s cli-
mate may also have been accelerated by changes in CO, entrainment by weathering of Himalayan rock dur-
ing orogeny or by the reduction in CO, input from a slowing of tectonic activity after the early Eocene. For
whatever reasons, ocean circulation intensity increased as a result of Eocene climatic change, with major con-
sequences for both increased vicariance and dispersal of the marine biota. Genetic evidence suggests that the
Scaridae had diverged from the Labridae by this time, and that the two subfamilies of that family had diverged
by at least 42 ma (Streelman ez al., 2002).

In the development of the Hawaiian Ridge, Koko Seamount formed at ca. 48.9-47.3 ma. This was one of
the largest of the Hawaiian Islands at its time of maximum emergence. Koko Seamount was the last high island
to be formed on the Hawaiian Ridge for almost 19 million years as Pacific-plate tectonic activity was tem-
porarily diminished by the uplift of the Tibetan Plateau and the separation of the Australian plate from
Antarctica. At ca. 44.6—41.4 ma, Yuryako Seamount was formed in the Hawaiian Ridge. Soon thereafter, at ca.
43 ma, the direction of movement of the Pacific tectonic plate changed from its northward direction to its pres-
ent day north-westward orientation. Koko Seamount was eroded to sea level by about 40 ma, removing high
island habitats from the Hawaiian Islands. The absence of high island habitats in the archipelago surely limit-
ed the ability of many species to colonize the region. These habitats included freshwater streams, high-produc-
tivity waters needed by clupeiform and atheriniform fishes, rocky shores necessary for intertidal species such
as certain blenniids, estuaries for engraulidids and other species, seagrass beds, dense algal flats, potential
mangrove habitats, and protected deepwater lagoons. The absence of high islands may have caused the extinc-
tion of much of the terrestrial biota of the archipelago and undoubtably prohibited the recolonization of the
islands by a high-island biota until the formation at ca. 30-28 ma of the island that would become Kure Atoll.
The effects on most of the archipelago’s marine species were probably much less drastic, with local extinc-
tions only eliminating species such as engraulidids that required high island habitats. Reef and deep-water fish-
es were probably only affected to a minor extent. Thus the Hawaiian Islands in the late Eocene may have had
an impoverished fauna more similar to that of Johnston Atoll than that of the present high islands.

Formation of low islands in the Hawaiian Chain continued, however, with the creation of the Daikakuji
(46.7-40.1 ma), Kimmei (41.1-38.7 ma), Abbott (39.6-37.8 ma), Colahan (38.9-38.3 ma), and Kanmu Sea-
mounts (43.0-37.5 ma). During this time, at ca. 40 ma, the Necker Ridge had moved northward to 10°N,
approaching the Hawaiian Archipelago from its ancient point of origin in the Southern Hemisphere.

At the end of the Eocene (ca. 38 ma), the earth may have experienced the most severe ice age ever. The
splitting of Antarctica from previously connected continents, with the subsequent development of subantarc-
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tic ocean currents, and the progressing blockage of the circum-tropical Tethyan circulation by various conti-
nental fragments altered oceanographic circulation (Fig. 13) and accelerated global cooling. The proximate
cause of this cooling was the first formation at the poles of very cold water which submerged to initiate the
formation of cold, oxygen-rich Arctic and Antarctic bottom water. This bottom-water formation drives the
present day deep thermohaline circulation of the world’s oceans. Among the other consequences of this polar
cooling were increased latitudinal temperature gradients and a strengthening gyral circulation that gradually
changed from a predominantly shallow, latitudinal pattern to the thermohaline, meridional circulation now
present. This slowly strengthened the western boundary current of the North Pacific Ocean, which set the stage
for the dispersal of marine organisms from the western North Pacific to the Hawaiian Archipelago.

At the Eocene/Oligocene boundary (37 ma), mass extinctions of marine taxa occurred once more, partic-
ularly in the tropics, although these were not as extensive as the K/T extinctions. Many recognizable, extant
fish genera appeared in the fossil record after the Eocene/Oligocene extinctions at ca. 38-25 ma.

The deepening of the Tasman Seaway at 38—25 ma continued formation of the circum-Antarctic current
and resulting cold Antarctic bottom water. By ca. 34 ma glaciation had begun on Antarctica. As a result, the
Southern Hemisphere’s poleward circulation became progressively isolated from the larger southern hemi-
spheric gyres, resulting in a major vicariant event that created an oligotrophic, southern-ocean biogeographic
area dominated by downwelling of cold water. Abyssal temperatures decreased and the deep ocean was no
longer anoxic. Colonization of the newly oxygen-rich deep sea by modern families increased.

Oligocene ocean currents may have first connected the biotas of the western and central Pacific as indi-
cated by the oldest Hawaiian Archipelago fossil corals from Yuryaku Seamount, ca. 34 ma. The dispersal of
marine organisms to the Hawaiian region was probably facilitated not only by gyral-current intensification but
also by the reduction in size of the Pacific basin as North America and Eurasia moved apart during the forma-
tion of the Atlantic. Yuryaku Atoll was drowned by sea level transgressions at ca. 33 ma, when it was at about
the same latitude where French Frigate Shoals is today.

At ca. 30-28 ma, Hawaiian hot-spot volcanic activity resumed in force with the formation of Kure, which
became the first high island in the chain since Koko’s erosion. This created habitats that allowed increased col-
onization of the archipelago by shallow water organisms, at the time when currents from the western Pacific
and along the tropics were intensifying.

An Antarctic circulation pattern equivalent to that found today developed in the late Oligocene. The
Drake Passage between Antarctica and South America opened at ca. 30-25 ma, which along with subsidence
of the Tasman Plateau completed the formation of the circumglobal Southern Ocean circulation. Latitudinal
gradients in global temperatures continued to intensify as a consequence, and the global climate became dis-
tinctly seasonal for the first time since the Cretaceous. The present water masses of the oceans began to form
at this time. In the Oligocene Hawaiian Archipelago, the Hancock Seamounts were formed at ca. 27.9-26.9
ma and Midway Atoll formed at ca. 28.3-27.1 ma.

By the Oligocene/Miocene boundary (ca. 24 ma), the global climate was warmer and wetter than at present,
but not as warm as in previous eras. Global thermal gradients continued to intensify. As a consequence, the
Southern Hemisphere subtropical and subpolar gyres became decoupled. Weather patterns in the western Pacific
became more similar to those of today than they had been in the past. El Nifios and related climatic events may
have first developed at about this time, with significant effects on the alternating dispersal and isolation of marine
organisms in the central Pacific. Low-oxygen conditions reappeared in coastal areas of the Pacific, eventually
exerting a strong influence in the eastern Pacific. The fossil record of coral families shows an increasing provin-
cialism in the fauna of the early Miocene.

By ca. 22 ma, the non-Austral water masses of the Pacific became progressively more distinct (Fig. 14). The
subarctic Pacific gyre cooled and the North Pacific transition zone currents and associated fronts intensified. The
subarctic Pacific thus became increasingly isolated from the rest of the Pacific. Speciation in this region may have
increased from this time on to create the diverse, unique North Pacific fish fauna. A continuous Tethyan circula-
tion persisted around the tropics through increasingly complex Indonesian and Central American seaways. At
roughly the same time, the Austral water masses also became more isolated from one another, with similar
oceanographic and biogeographic consequences.

In the Hawaiian Archipelago during the early Miocene, Pear]l and Hermes Reef formed at ca. 21.1-20.1 ma,
Wentworth Seamount and Ridge became incorporated into the southeastern end of the Hawaiian Ridge (18°N) at
ca. 20 ma, and Laysan Island formed at ca. 20.2-19.6 ma. During this time, more of the islands were exposed by
sea level regressions resulting from the entrainment of water into the Antarctic ice cap as the Antarctic
Convergence developed.

The Miocene was a time of significant changes for global biogeography, with the initiation of many of the
vicariant events that led to the evolution of present-day species. During 20—15 ma the circumglobal, warm water
Tethyan oceanographic circulation was progressively severed, leading to greater provincialism in marine species
(Fig. 14). At ca. 18 ma, Africa and southwestern Asia moved into contact with each other, disrupting the Tethyan
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Figure 14. Hypothetical ocean currents, ocean basin morphologies, and continental relationships in the late Miocene, prior to 5.2 ma (from
Veron, 1995, who gives the primary source citations for this reconstruction). The darkly shaded areas are regions with coral reefs. Principal
features of note are the near-modern configuration of most ocean currents and continental relationships, except for the remnants of the Tethyan
circulation across the Panamanian Isthmus and between Africa and Eurasia. By this time, French Frigate Shoals had existed for some time,
Kaua'i was forming, and the Hawaiian Islands had been populated with a near-modern coral reef fauna.

circulation in this region although intermittent connections were reestablished at ca. 14—13 ma. The Caribbean
Sea had only a shallow connection to the eastern Pacific as the highly fragmented components of Central America
and the Antillean island-arcs moved toward their present-day positions. As a consequence of these events, gyral
and equatorial currents developed in the major oceans that became the modern patterns. Coral reef development
also had a pattern similar to that found today, although reefs extended into higher latitudes due to the persistent-
ly warmer climate than at present. In fish evolution, the Scaridae first appeared in the fossil record of this time
(Bellwood, 1991) although genetic data suggest a much earlier origin for the family, prior to 42 ma (Streelman
et al., 2002).

At ca. 17 ma, the closure of the Indonesia Seaway intensified the mid-latitude westerlies, strengthening
the North Pacific subtropical gyre (Fig. 14). The North Pacific transition zone circulation became more isolat-
ed from the subarctic water mass and vicariant separation of the biotas of these regions was enhanced. For
example, the pelagic radiolarian faunas of these biogeographic regions became more differentiated in the mid-
Miocene fossil record. In the Hawaiian Islands, Midway Atoll had subsided to sea level at ca. 16 ma.

In the mid- to late Miocene, major Antarctic glaciation and subsequent water mass cooling were under way
and the eastern Tethyan circumglobal circulation had been severed. For the first time since the Paleozoic, the
climate of the tropics warmed while that of the polar regions cooled. A notable exception was that cool water in
the eastern tropical Atlantic inhibited coral reef formation and disrupted the previous Tethyan dispersal of
marine organisms across the Atlantic Ocean. During this time the Hawaiian Archipelago saw the formation of
Brooks Bank at ca. 13.6-12.4 ma, Gardner Pinnacles at ca. 13.3-11.3 ma, and French Frigate Shoals at
12.1-11.3 ma. The Necker Ridge had finally moved northward to the Hawaiian hot spot from its origins in the
South Pacific by 10.4-9.8 ma, and Necker Island was created in the newly integrated Necker and Hawaiian
Ridges. Present-day antitropical biogeographic patterns may have begun during this time. For example, genet-
ic evidence suggests that northern and Southern Hemisphere sister populations of the morwong, Cheilodactylus
vittatus, diverged in the mid-Miocene at ca. 12.7-18.3 ma (Burridge & White, 2000), a relatively ancient origin
for morphologically cryptic species. The wrasse genus Thalassoma began to differentiate during this time, with
a clade containing the endemic Hawaiian species 7. ballieui and the endemic western Australian species 7.
septemfasciata diverging from the common ancestor of other species in the genus (Bernardi et al., 2004).

By ca. 14.0-9.8 ma the increased global thermal gradient enhanced the strength and isolation of the north-
ern and southern mid-ocean gyres, leading to major anti-tropical vicariant events in Pacific Basin biogeogra-
phy. The eastern Pacific circulation became oceanographically isolated from the central Pacific gyres as well,
creating a trichotomous vicariant event when combined with the antitropical separation.
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Near the Miocene/Pliocene boundary (ca. 5.2 ma), one of the greatest sea-level regressions of the earth’s
entire history occurred as a result of extreme poleward glaciation. This event was “catastrophic for coral reef
development” (Veron, 1995) and had other consequences as well. Continental shelf areas were reduced to a
minimum, ocean and interior sea basins became more isolated, emergent island numbers and areas were
increased, winds intensified, and ocean currents accelerated. These factors may have enhanced the vicariant
evolution of marine taxa in continental shelf habitats through increased isolation of marine populations, but
they may also have increased the connectivity of island populations by increasing dispersal between insular
habitats (McManus, 1985; Benzie & Williams, 1997). Despite the overall reduction of coral reef development,
corals proliferated in the eastern Pacific at the Miocene/Pliocene boundary. This may have been a result of the
movement of the Line Island chain into the equatorial countercurrent which temporarily reduced the effective-
ness of the eastern Pacific biogeographic barrier. Early Pliocene vicariant events in reef fish evolution includ-
ed the divergence of the butterflyfish Chaetodon punctatofasciatus and rhombochaetodon species groups
(McMillan & Palumbi, 1995) and the parrotfish subfamilies Sparisomatinae and Scarinae (Bellwood, 1991).
In addition, divergence of most clades within the wrasse genus Thalassoma occurred between 5-10 ma
(Bernardi et al., 2004).

The initiation of glacial and interglacial periods may have started cycles of antitropical vicariant isolation
and transequatorial dispersal between the northern and southern hemispheric gyres. These may have created
antitropical species pairs which subsequently dispersed and intermingled, becoming in turn widespread ances-
tral taxa from which more antitropical species pairs would evolve (Brinton, 1962).

Several unassociated events in the early Pliocene can be mentioned in juxtaposition to one another in
order to place the evolution of Hawai‘i’s marine biota into a wider context. At ca. 5.5 ma, drastically lowered
sea levels cut off the Mediterranean Basin from the Atlantic and evaporation caused the Mediterranean to dry
completely (the “Messinian Crisis”). Kaua‘i was formed as the first present-day high island at ca. 5.3-3.9 ma
and Ni‘ihau formed at ca. 5.0-4.7 ma. The first of the Society Islands, Motu Iti, formed at ca. 4 ma in the south-
eastern Pacific; that island group is therefore of a much more recent origin than the Hawaiian Archipelago. The
mid-water fish fauna may have approached its present day diversity by this time (Miya & Nishida, 1996), but
reef-fish evolution was still occurring within present day genera as suggested by a genetic analysis of the but-
terflyfish Chaetodon punctatofasciatus group (McMillan & Palumbi, 1995). For perspective in human phy-
logeny, fossil evidence suggests that the Hominidae first evolved at about this time.

The mid-Pliocene saw the formation of west O‘ahu’s Waianae Mountains (ca. 3.8-3.6 ma). Soon there-
after (ca. 3.5-3.1 ma) the final, major geotectonic/vicariant event occurred when the Panamanian Isthmus
closed. This severed the last remnant of the circumtropical Tethyan circulation, blocking the flow of warm,
salty water entering the Pacific from the Atlantic. The northward deflection of this water increased precipita-
tion in eastern North America and Greenland, thereby enhancing development of the Arctic ice cap. This cre-
ated the conditions at ca. 3.0-2.5 ma that initiated the ice age cycles that have dominated the earth’s climate
to the present. Temperatures in the Caribbean Sea increased as that sea became isolated, but the eastern Pacific
became subject to sporadic, localized cooling events as coastal upwelling intensified there. As a consequence
of this eastern Pacific upwelling, primary productivity was enhanced in the surface water and oxygen deple-
tion developed in subsurface layers. This initiated the present-day oxygen-minimum layer that characterizes
the eastern Pacific biogeographic region. The northern and southern hemispheric oceanographic central gyres
became completely isolated from each other as the eastern Pacific and central equatorial Pacific circulations
developed. Formation of distinct eastern Pacific, central equatorial, northern central-gyre, and southern cen-
tral-gyre water masses separated the biotas of these regions from one another to varying degrees. For exam-
ple, Tethyan scleractinian corals in the eastern Pacific were isolated from their sister populations in the
Caribbean and the central Pacific.

At ca. 3-2 ma, the subarctic Pacific and Arctic water masses and biotas were separated. Northern hemi-
sphere glaciation was accelerated with increased formation of Arctic “bottom water” in the North Atlantic,
increasing markedly at ca. 2.7 ma. Sea levels dropped by ca. 100 m, sea surface temperatures changed by ca.
2-6 °C, and marked changes occurred in upwelling, current and wind patterns. The fossil record of the North
Atlantic documents the rapid extinction of many marine species during this time, with a subsequent pulse of
high speciation. The modern “Ice Age” cycle began with this event and continued. The trade winds and local
upwelling were enhanced during these glacial periods. In the Hawaiian Archipelago, the Ko‘olau Mountains
of O‘ahu were formed at ca. 2.7-2.6 ma. In human evolution, the first Homo species appeared in the fossil
record during this time.

At ca. 2 ma, sea level regression again created many higher islands and table reefs that could have served
as “stepping stones” for enhanced dispersal. Indonesia and Sahul (the combined Australian and New Guinean
continental mass) were exposed as larger continental masses than at present. In the gap between Indonesia and
Sahul, upwelling of cool water intensified, which, together with the emergence of these continents, separated



Mundy — Checklist of Hawaiian Fishes

the biotas of the Indian and Pacific oceans. Genetic evidence suggests that the Indian and Pacific Ocean pop-
ulations within the butterflyfish Chaetodon punctatofasciatus and rhombochaetodon species groups diverged
at ca. 2.0-0.8 ma as a result of the isolation of the two great ocean basins, initiating the vicariant evolution of
endemic Indian and Pacific ocean species within both of those groups (McMillan & Palumbi, 1995). At the
end of the Pliocene (ca. 2.5-1.7 ma), Moloka‘i formed in the Hawaiian Archipelago and Homo erectus first
appeared in the fossil record.

At the Pliocene/Pleistocene boundary (1.6 ma), the Tethyan coral fauna of the eastern Pacific became
extinct. Glaciation of the northern hemisphere induced invigoration of the gyral boundary currents and expo-
sure of islands and seamounts by sea level regression, leading to increased dispersal of Indo-Pacific species
across the basin. This resulted in the subsequent colonization of the eastern Pacific, and likely the Hawaiian
Archipelago, by Indo-Pacific marine organisms. In the Hawaiian Archipelago, significant events of the early
Pleistocene included the formation of Lana‘i and the west Maui Mountains at ca. 1.3 ma, Kaho‘olawe at ca.
1.2-0.8 ma, O‘ahu’s Ko‘olau Pali (cliffs) from a massive landslide that caused slumping of eastern (windward)
O‘ahu into the sea at ca. 1 ma, and Haleakala on eastern Maui at ca. 0.84-0.71 ma.

Atca. 1.10-0.61 ma, ancestral populations in the butterflyfish Chaetodon punctatofasciatus species group
diverged into the western North Pacific spot-banded butterflyfish (C. punctatofasciatus), the South Pacific dot-
and-dash butterflyfish (C. pelewensis), and the Hawaiian Islands endemic pebbled butterflyfish (C. multicinc-
tus) (see McMillan & Palumbi, 1995). This event is significant because it is the only well-documented identi-
fication of the time of vicariant origin for an endemic Hawaiian Islands fish species. It is a benchmark for the
most recent evolution of a fish species found in the islands and the most recent vicariant event in the evolu-
tion (but not the colonization) of Hawai‘i’s fish fauna. The hydrotectonic change that preceded and likely
caused this vicariant event was the intensification of the gyral circulation that led to the extinction and disper-
sive recolonization of the eastern Pacific’s biota at ca. 1.6 ma during the first Pleistocene ice age. Thalassoma
duperrey is another Hawaiian endemic species of extremely recent divergence from its more widely distrib-
uted sister species (Bernardi et al., 2004). It is interesting to note that the fossil record of our own species,
Homo sapiens, began in Africa at about this time (ca. 0.8-0.7 ma). Our species is therefore about the same age
as the most recently evolved elements of the endemic Hawaiian Islands fish fauna.

There is detailed documentation of a series of events from the mid-Pleistocene to the present that greatly
influenced the biogeography of terrestrial organisms in the Hawaiian Archipelago, particularly in the present
day high islands. These events also created the present-day shelf and drop-off habitats of the main islands,
including drowned and elevated (“bench”) reef platforms. It seems unlikely that these had a significant impact
on the evolution of Hawai‘i’s marine fauna because these events were very localized compared to the disper-
sal of marine organisms, although these platforms are important as habitat for the archipelago’s fishes. At ca.
0.5 ma, sea levels were high due to transgressions induced by glacial recession. Fossil reef platforms of O‘ahu
that are now above sea level were created at this time when O‘ahu was within the Hawaiian trough. At ca.
0.5-0.3 ma the large island of Maui Nui was divided into the current islands of Maui, Moloka‘i, Lana‘i, and
Kaho‘olawe as subsidence and sea level rise created the channels between them. At ca. 0.43 ma the Big Island
of Hawai‘i formed over the Hawaiian hot spot with the creation of the Kohala Mountains. During this process,
at ca. 0.37 ma, the channel between Haleakala and the Kohala Mountains was much more narrow than at pres-
ent, only 13 km wide, and would have been less of a barrier to dispersal than it is today. Fringing reefs off west
Hawai‘i Island now at 1300 m indicate that the Big Island was elevated above its present height from the sea
floor during its early formation, before the massive weight of the conglomerate Hawai‘i Island volcanos
caused subsidence of the sea floor to the depth of the present-day Hawaiian Trough. Mauna Kea formed at ca.
0.40-0.37 ma and Mauna Loa began to form shortly thereafter, although the timing of the later event is dis-
puted. The eruption of Kilauea began after Mauna Loa’s eruption, at ca. 0.3 ma, but was not the major point
of island formation until ca. 1000 years ago. Kiluaea’s formation continues today.

Interglacial periods at 0.24-0.20 ma and 0.130-0.075 ma caused sea levels to rise, reducing the biogeo-
graphic isolation of the Indian Ocean from the Pacific, reducing the isolation of the small western Pacific sea
basins, but also reducing dispersal of marine organisms in the central Pacific by submerging central Pacific
seamounts and low-lying islands. At ca. 22,000 years ago, glaciation increased, causing a sea level regression
to 110-120 m below present levels. This had numerous biogeographic consequences in the Indo-Pacific,
including the isolation of the Red Sea from the Indian Ocean, the joining of Sri Lanka with India, the isolation
of the Indian and Pacific oceans by the emergence of the Indonesian and Sahul continental land masses and
enhanced upwelling of cool water in the remaining gap between them, the emergence of the Yellow and East
China Seas as dry land, and the near or complete isolation of the basins of the South China, Sulu, and Arafura
Seas. Central Pacific island connectivity would have been increased once again as more islands and seamounts
emerged or had their tops at shallow waters, and as trade wind and meridional current strengths intensified.
The Kuroshio Current also intensified as a result of glacially enhanced climate gradients. The cycle continued
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at ca. 21,000-17,000 years ago when glacial melting caused sea level transgressions of < 100 m above earlier
levels for three distinct times of up to 1000 years each. These events were probably too short to be significant
in the evolution of the Indo-Pacific’s or Hawai‘i’s marine species, but probably had a great influence on the
formation of present-day distribution patterns and genetic connections of populations (Benzie, 1999).

The last great ice age, the Wisconsin glaciation, occurred at ca. 18,000 years ago during the maximum
global cooling of the Pleistocene. Sea levels regressed to ca. 120-150 m below present-day levels with the
same consequences discussed in the previous paragraph. Sea surface temperatures cooled by ca. 2.3 °C during
this time and thermal gradients intensified toward the polar fronts, events which surely had an effect on
Hawai‘i’s marine biota. Numerous effects of the Wisconsin glaciation are documented in the fossil record for
scleractinian corals (Grigg, 1988; Veron, 1995). The great Pleistocene glaciation ended at ca. 10,000 years ago,
and sea levels returned to “normal.” It has been suggested that the fragmented biota of the central Indo-Pacific
was repopulated at this time from peripheral refugia, including centers of endemism to the east and smaller,
western sea basins that were temporarily isolated during the ice ages (Veron, 1995). This may have been a time
when the biogeographic processes suggested in the “vortex model” or similar hypotheses began to operate in
full force (Kay, 1984; Jokiel & Martinelli, 1992; Veron, 1995).

An example of this history of evolution for Hawai‘i’s fish fauna

White (1994) gave examples of the influence of this history of geological and oceanographic “hydrotectonics”
on pelagic fish evolution. He analyzed the evolution of the Stomiidae and Evermannellidae to support his
hypothesis that changing current patterns were the primary vicariant events in the evolution of the Pacific’s
pelagic fish fauna. A test of White’s (1994) hypothesis is provided by a more recent phylogeny of bristlemouths
in the genus Cyclothone developed from mitochondrial DNA characters for genetic relatedness (Miya &
Nishida, 1996). Inferences about the relative timing of vicariant events are possible from the genetic analysis
if certain assumptions are made. One is that nucleotide substitution rates have been constant throughout the
evolution of this genus. Another is that the subset of nucleotide substitution rates analyzed accurately reflects
the entire component of the genome necessary to describe genetic evolution and speciation patterns. In the
example of Cyclothone, it is also assumed that the two most recent vicariant events, which created species that
are endemic to well-defined regions, are clearly associated with geologic and oceanographic events that can
be assigned dates of occurrence with relative precision. One event was the desiccation and subsequent flood-
ing of the Mediterranean Sea at ca. 5.5 ma that created the Mediterranean endemic C. pygmaea. The other
event was the isolation of the eastern tropical Pacific starting at about 9 ma and ending with the closure of the
isthmus of Panama at ca. 3.1-3.5 ma that created the eastern tropical Pacific endemic C. signata. These vic-
ariant events serve as benchmarks against which the times of occurrence of earlier speciation events in the
genus can be calibrated.

Given these assumptions, the vicariant history of Cyclothone demonstrates a remarkable congruence with
the geologic and oceanographic history outlined in the previous discussion. This congruence corroborates
White’s (1994) hypothesis that changes in major ocean-circulation patterns were the primary vicariant events
that shaped the evolution of pelagic Pacific fishes.

The bristlemouth genus Cyclothone likely diverged from the ancestor of its sister taxon in the early
Cenozoic (Paleocene) at about 60 ma. It was at this time that the K/T “Strangelove biota” was diversifying,
that early colonization of the deep-sea began, and that modern fish families and genera began to evolve. The
colonization of the deep sea was a result of the development of the subantarctic circulation during the separa-
tion of Australia from Antarctica. The evolution of Cyclothone therefore began after the formation of the old-
est extant features of the Hawaiian Ridge and Emperor Seamounts.

The first major vicariant event in the history of the genus Cyclothone is indicated from molecular evi-
dence at about 32 ma when the genus was split into what would become two major circumglobal clades. The
timing of this vicariant event approximately matches the development of the psychrospheric ocean. This
occurred roughly after what may have been the greatest “ice age” in the earth’s history, when the circum-
Antarctic circulation formed with the opening of a deep Tasman seaway. The formation of the circum-Ant-
arctic circulation created the cold, oxygen-rich polar water that drives the present-day thermohaline circula-
tion of the deep ocean, establishing the habitat suitable for the modern deep-sea biota. This major event in the
evolution of pelagic animals also occurred at about the time that fossil modern corals first appeared on the
Emperor Seamounts, indicating that the Indo-Pacific fauna had begun to colonize the archipelago. The vicari-
ance of Cyclothone into two large clades occurred after the formation of Colahan and Kanmu Seamounts, after
the direction of the Pacific Plate’s movement changed from northward to north-westward, and after the forma-
tion of high islands ceased for over 40 ma.

Subsequent dispersal of the ancestral species of the two major Cyclothone clades must have occurred
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because present-day species within both these clades are found throughout the world’s oceans. The next vic-
ariant event in Cyclothone evolution fragmented both major clades within Cyclothone at ca. 30-25 ma. In one
clade, the ancestor of the bathypelagic species C. obscura split from the ancestor of the mesopelagic C. palli-
da and the bathypelagic C. parapallida. The other clade split into two smaller lineages that were subject to
later vicariant events. These events resulted from the opening of the Drake Passage between Antarctica and
South America, which completed the circum-subantarctic circulation in the Oligocene and formed the present-
day oceanic water masses. These events probably occurred as or just before the Hancock Seamounts and
Midway Atoll were created on the Hawaiian Ridge.

Both lineages within the largest clade of Cyclothone were split again by a vicariant event at ca. 24 ma.
In one lineage, the eastern Atlantic populations that would become C. livida diverged from the remaining pop-
ulations of the clade that would be later split into four species. In the other lineage, the common ancestor of
what would become two mesopelagic species diverged from a clade that would eventually contain three upper
mesopelagic species. With the exception of C. /ivida, which would retain a limited distribution, the other lin-
eages would disperse again to have overlapping circumglobal distributions. These events occurred near the
Oligocene/Miocene boundary, when global thermal gradients intensified, the southern-hemisphere subtropical
and subpolar gyres became decoupled, and modern weather patterns such as El Nifios began.

In the Miocene at ca. 22 ma vicariant events split the circumtemperate, mesopelagic Cyclothone pallida
populations from what are now disjunct Pacific and Atlantic populations of the bathypelagic C. parapallida. The
Atlantic/Austral populations of C. microdon/pygmaea also diverged from the circumtropical/Austral popula-
tions of C. kobayashii/pseudopallida. These events occurred when the northern and southern central gyres of
the Atlantic and Pacific oceans, the Austral water masses of both oceans, and the subarctic Pacific circulation
became more isolated. The oldest existing Northwestern Hawaiian Islands formed as high islands at this time.

Evolution of the modern fish fauna had reached the level of present-day species in the Miocene, ca. 20-15
ma. In the example of Cyclothone, the ancestral upper-mesopelagic populations of the Austral species C. koba-
vashii diverged from the circumtemperate species C. pseudopallida, and populations of the Atlantic and
Austral species C. braueri diverged from the ancestral populations of two species with a combined circumsub-
tropical distribution. These vicariant events were caused by the isolation of the subantarctic and Antarctic
water masses and biotas resulting from the completion of the circumglobal Antarctic Convergence circulation.

A mid-Miocene (ca. 17 ma) vicariant event separated the subarctic Pacific endemic, lower mesopelagic
species C. atraria from its circumsubtropical sister-species C. acclinidens. This isolation of the Pacific subarc-
tic water mass from the central gyre resulted from the intensification of the North Pacific transition-zone cir-
culation when the Indonesian Seaway closed, causing mid-latitude westerly winds to strengthen.

Ancestral populations of the eastern Atlantic endemic C. livida also diverged from the common ancestor
of four more widely distributed Cyclothone species in the mid-Miocene. This coincided with the cooling of the
eastern Atlantic resulting from the disruption of the tropical Tethyan circulation by the collision of Africa with
Asia and movements of the Antillean and Central American island arcs.

Ancestral populations of the eastern Pacific endemic species C. signata began to be isolated from the
ancestral populations of the otherwise circumglobal C. alba at ca. 14.0-9.8 ma. The eastern Pacific circulation
became increasingly isolated from the circulation of the Caribbean and the central Pacific by the blockage of
the Panamanian Isthmus at that time. This was also when the youngest of the Northwestern Hawaiian Islands
were formed.

The desiccation and refilling of the Mediterranean at the Miocene/Pliocene boundary (ca. 5.2 ma) caused
the most recent recognizable vicariant event in the evolution of present-day Cyclothone species. The Medi-
terranean was recolonized by Cyclothone populations, which were then isolated to become the endemic C.
pygmaea, the sister species of C. microdon. At this time, the present-day ocean circulations and geologic
ocean-basin forms were well developed and the oldest main Hawaiian Islands were being created. The evolu-
tion of extant Cyclothone species was essentially complete after the Miocene/Pliocene boundary.

The analysis of genetic structure within populations of C. alba has shown genetic divergence of popula-
tions within an oceanic species (Miya & Nishida, 1997). This structure may be related to the oceanographic
changes that created the antitropical distributions of other taxa (Brinton, 1962; Newman, 1986) resulting from
global climate changes in the past 1-3 million years (Benzie & Williams, 1997; Benzie, 1999). Alternatively,
they may be remnants of more ancient vicariant events that affected C. alba but were obscured by incomplete
genetic isolation and subsequent re-dispersal in that species’ populations. This last suggestion reflects the
greater dispersal capability of oceanic species relative to shore fish species. Genetic vicariance at the species
level in the pelagic, bristlemouth genus Cyclothone reached its present-day state at a far earlier time than that
in the reef dwelling, butterflyfish genus Chaetodon (Miya & Nishida, 1996, 1997; McMillan & Palumbi,
1995). The events that drove vicariant speciation in oceanic taxa such as Cyclothone undoubtably also direct-
ed the evolution of shore fish species. But there is also good evidence that more recent climate changes have
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continued to induce vicariant speciation, dispersal, and colonization events in the island-associated marine
biota (Benzie, 1999) without affecting the oceanic fauna (White, 1994; Miya & Nishida, 1996, 1997). There
is clearly much more work to be done before the origins and evolution of Hawai‘i’s fish fauna are well under-
stood.

What is the present state of Hawai‘i’s fish fauna with respect to the conservation of its biodiversity?

The natural formation of the modern Hawaiian Archipelago fish biota was mostly complete at the Pleisto-
cene/Holocene boundary (10,000 years ago) as evidenced by modern coral reef development at ca. 9000-6000
years ago (Veron, 1995). But another factor has emerged in the past few thousand years to reshape the taxonom-
ic composition of the archipelago’s biota. This is the global reworking of environmental processes by human
activity. The present-day anthropogenic alteration of biogeographic patterns began on a global scale about 2000
years ago when exponentially growing human populations began to both spread into new regions and to devel-
op technologies that strengthened human power to rework nature. This process began in the Hawaiian Islands
with their colonization by Polynesians 1500 or more years ago (Juvik & Juvik, 1998). Impacts on terrestrial
ecosystems were tremendous, with numerous extinctions of endemic terrestrial species (Kirch, 1982; Cuddihy
& Stone, 1990; Olson & James, 1991; James & Olson, 1991; Steadman, 1995). Early impacts on the archipel-
ago’s marine biota were probably far less extensive than on terrestrial species. Alteration of littoral habitats by
the construction of Hawaiian fish ponds likely had a significant effect at coastal margins (Kirch, 1982).

Anthropogenic alterations of marine biogeographic patterns have only been extensive during the past 200
years after developing engine technologies initiated both increased transportation activities and changes in cli-
mate patterns from atmospheric pollution. The effects of these activities can now be detected in increased habi-
tat destruction, overexploitation of marine populations for human consumption, the disruption of ecosystem
linkages between marine and terrestrial communities, and the extirpation of large marine vertebrates at many
islands. For biogeographers the most significant alteration may be the transport of nonindigenous species
around the world. In Hawai‘i’s fish fauna this is best illustrated by the presence of ca. 40 nonindigenous fresh-
water species where there were once only five amphidromous taxa. The increasing rate of marine species intro-
ductions throughout the world by vectors such as ballast water, hull fouling, and commercial sales of organ-
isms may be creating a homogenous circumglobal biota in urbanized coastal areas.

Ehrlich (1997) eloquently argued that biologists interested in the natural world can no longer afford to
ignore the human alteration of the biosphere. Biogeographers, including those who study the Hawaiian Islands,
can no longer assume that the distributions of organisms are only the result of phylogenetic, geological,
oceanographic, or natural ecological processes. Human alteration of biogeographic patterns must now be con-
sidered to be a potential explanation for observed patterns as well.

Considerations of human alterations of the biosphere lead to the question: What is the conservation sta-
tus of fishes in the Hawaiian Archipelago? The brief answer is: Exceptionally good compared to many other
places in the world, but not perfect. There are numerous conservation problems in the region which would lead
many to dispute this conclusion but by comparison to fish populations elsewhere (Helfman et al., 1997) or
especially with terrestrial ecosystems in the Hawaiian Islands (Stone & Stone, 1989; Loope, 1999) the conser-
vation status of Hawai‘i’s fishes is good. The primary threats to Hawai‘i’s fish populations are from habitat
destruction, overexploitation by humans, and impacts from introduced species. The fish communities at great-
est risk are, in order of susceptibility, the indigenous stream fishes, reef and estuarine fishes at developed sec-
tions of the islands, and species taken by fisheries.

No fish species in Hawai‘i’s waters are listed as threatened or endangered under the U.S. Endangered
Species Act or the Convention for International Trade in Endangered Species. Only the ‘o‘opu alamo‘o
(Lentipes concolor) has been formally considered for such listing, but even this species is more abundant than
previously thought (Higashi & Yamamoto, 1993). It and the other Hawaiian Islands freshwater gobioids live in
habitats that are highly susceptible to damage; 86% of the streams in which these fish live have been physical-
ly degraded and even more have been biologically altered by introduced species (Parrish et al., 1978).

Two shark species found in Hawaiian waters, the whale shark (Rhincodon typus) and the white shark
(Carcharodon carcharias) have become of conservation concern because of threats to their populations in
other parts of their ranges (Musick et al., 2000). These may someday be given legal protection in the region
because of threats to their populations worldwide, but at present they are not considered threatened or endan-
gered in Hawaiian waters. Another shark that has been found in the state only as a waif, the basking shark
(Cetorhinus maximus), and one of questionable occurrence here, the sandtiger shark (Odontaspis taurus), are
similarly considered at risk elsewhere (Musick et al., 2000).

Few fish populations in Hawaiian waters are formally considered to be at risk for overexploitation by fish-
eries, although a perusal of periodicals such as newspapers, Hawaii Fishing News, or Environment Hawaii will
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demonstrate that public perception within the state is very different. What is true is that fish populations in cer-
tain areas are greatly reduced from their historic levels. This may be particularly true in the most heavily pop-
ulated, developed portions of the islands, especially O‘ahu (Birkeland & Friedlander, 2001; Friedlander &
DeMartini, 2002).

Habitat degradation is probably now only of great concern along the developed shores of the main
Hawaiian Islands (e.g., Maragos, 1993; Clark & Gulko, 1999). Hawai‘i’s freshwater streams are at greatest risk
from degradation because of their limited, confined spatial distribution and the high demands placed on these
systems by human activities. These factors also place the state’s few estuaries and enclosed bays at risk.
Kane‘ohe Bay is an example. It once contained large coral reefs in its southern basin. These reefs suffered
damage first from dredging in the 1930s and 1940s, then from sedimentation increased by shoreline construc-
tion, and then from sewage outflow pollution in the 1950s—1970s. Moving the sewage discharges outside of
the bay and implementing stricter controls on sediment runoff in the late 1970s led to recovery of the coral
reefs and their fish fauna. But non-point-source pollution and increased diversion of stream flow into the bay
became increasing threats to the habitat integrity of Kane‘ohe Bay in the 1990s (Hunter & Evans, 1995). Other
harbors and urbanized shorelines in the main islands suffer similar threats. For example, there has been con-
cern that the population of nehu or Hawaiian anchovy (Encrasicholina purpurea) in Pearl Harbor has been
affected by freshwater diversions and fishing, like the population in Kane‘ohe Bay (Clarke, 1992; Somerton
et al., 1993). In the main islands habitat damage directly resulting from tourism activities is noticeable in very
limited areas, with Hanauma Bay on O ‘ahu, Molokini Islet at Maui, and Kahalu‘u Bay on Hawai‘i Island being
well-known examples. Management measures such as the installation of boat moorings and limits to the daily
numbers of visitors to some sites have reduced some of the impacts in recent years (Clark & Gulko, 1999).

Habitat alteration at the islands northwestward of Ni‘ihau is most evident in the alterations of shoreline
habitats at a few islands (United Nations Environment Programme /The World Conservation Union, 1988;
Maragos & Gulko, 2002). Midway Atoll was heavily modified into a military base with an airstrip and suffered
bombing damage in World War II. French Frigate Shoals was similarly modified, but to a lesser extent than
Midway. Kure Atoll had a permanent Coast Guard base for a number of years. Aside from these cases, habitat
alteration in the Northwestern Hawaiian Islands from human occupation is negligible compared to the main
Hawaiian Islands. Like Midway Atoll, Johnston Atoll was highly modified by dredging, filling, and shoreline
construction for a military base; two of the four islands now at Johnston Atoll are manmade and the other two
were substantially enlarged (United Nations Environment Programme/The World Conservation Union, 1988).

Bottom-trawling by foreign fishing fleets at seamounts north of Kure Atoll likely caused alteration of
deep habitats, but most of this activity was at seamounts outside of the Hawaiian 200-nmi EEZ. Trawling at
the few U.S. Hawaiian Ridge seamounts has been restricted since 1988. Many studies in recent years have doc-
umented that trawl damage to bottom habitats can persist long after trawling has occurred, however (e.g., see
Koslow et al., 2000 for review and examples).

Alteration of deep-sea habitats within the northwestern and main Hawaiian Islands is likewise probably
minimal except perhaps from limited harvesting of precious, deepwater corals. The early use of tangle nets and
dredges for harvesting these corals undoubtably caused habitat damage, but after 1973 the domestic Hawaiian
Islands coral harvest was done selectively by scuba diving or with submersibles (Grigg, 1993, 2001). Habitat
loss from this fishery is therefore likely limited to small-scale removal of habitat for fishes that use the corals
as substrate or shelter. Examples are the longnose hawkfish (Oxycirrhites typus) and the black coral goby
(Bryaninops tigris) on shallow-water antipatharians, or a cutthroat eel (Meadia abyssalis) and the Hawaiian
spikefish (Hollardia goslinei) in deeper-water gorgonians, antipatharians, and zoantharians. Broader implica-
tions of habitat loss from precious coral harvesting emerged recently when it was suggested that Hawaiian
monk seals might forage to a limited extent on fishes associated with deep-water coral habitats (Parrish er al.
2002). As of 2002, there was no ongoing harvest of precious corals in the Hawaiian Islands, but proposals were
being considered for new harvests in the Northwestern Hawaiian Islands.

Damage to reef habitats in the Northwestern Hawaiian Islands from marine debris including derelict net-
ting, anchor damage, and vessel groundings is a growing concern (Clark & Gulko, 1999). As this checklist was
written, an intensive program was initiated by the NMFS and other organizations to remove marine debris
from the Northwestern Hawaiian Islands (see Maragos & Gulko, 2002). Effects of sedimentation and pollu-
tion are probably negligible in the Northwestern Hawaiian Islands except at those islands that are inhabited
permanently or seasonally.

In some cases, it is difficult to determine if declines in the populations of fishes in the main Hawaiian
Islands are due to habitat degradation, fishing pressure, or both. Examples are the striped mullet (Mugil
cephalus) and moi or six-fingered threadfin (Polydactylus sexfilis). These have juvenile stages that use estuar-
ies or coastal beaches as nurseries, both of which are habitats greatly at risk from human activities. Fishing
pressure on both species has been great as well. Perceived declines in the populations of both species have led
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to stock enhancement programs whereby wild populations are augmented by the release of juvenile fish pro-
duced in aquaculture (Leber, 1995; Leber et al., 1998). How effective this will be remains to be determined.

There is solid evidence for overfishing of only a few species in the Hawaiian Islands and even for these
the concerns are mostly at the main islands. If fish of each species from the entire archipelago are considered to
be a single stock, which is supported by biological evidence, none of these stocks was considered overfished as
of October 1998 (Western Pacific Regional Fishery Management Council, 1998). New legal definitions of over-
fishing may alter this conclusion in the future, however. If only fish from the main Hawaiian Islands are con-
sidered, four snapper species and one grouper are overfished: onaga (Etelis coruscans), ehu (Etelis carbuncu-
lus), ‘opakapaka (Pristipomoides filamentosus), uku (Aprion virescens), and hapu‘u or Hawaiian grouper
(Epinephelus quernus). Of these, onaga, ehu, and hapu‘u are of greatest concern. A State of Hawai ‘i bottomfish
management plan became law in June 1998, giving hope for reversal of overfishing of these species in the main
islands. Overfishing of pelagic armorhead (Pseudopentaceros wheeleri) by foreign fleets is also indicated from
older data from within the Hawaiian 200-nmi EEZ, but this may be misleading because only 10% of the armor-
head benthic habitat is within U.S. waters. Even so, fishing for armorhead is now closed at U.S. seamounts with-
in the Hawaiian 200-nmi EEZ. Fisheries data for bottomfish in the Hawaiian Islands suggest that fishing has
caused local depletion of some species instead of overfishing of entire stocks or populations throughout the
archipelago (National Oceanic and Atmospheric Administration, 1996; Western Pacific Regional Fishery
Management Council, 1998).

There are fewer data to demonstrate overfishing of shallow-water, nearshore species in Hawaiian waters.
Great public concern has been expressed about overfishing of various carangids and other nearshore species
in the Hawaiian Islands but until recently information was inadequate to analyze this concern (Smith, 1993;
Clark & Gulko, 1999). Populations of large carangids are noticeably smaller around the main Hawaiian Islands
than in the Northwestern Hawaiian Islands (Maragos & Gulko, 2002; Friedlander & DeMartini, 2002) and
from past “anecdotal” accounts by fishermen, large carangids have become scarce near urbanized areas of the
main islands (Birkeland & Friedlander, 2001). Comparisons of surveys done at the turn of the last century with
those done in the 1980s suggest that catches of many nearshore species declined by 50%—-80% in the 20th cen-
tury (Cobb, 1902; Shomura, 1987; Smith, 1993). It is difficult not to conclude that fish populations in the main
Hawaiian islands have been diminished in the past century, despite the difficulty in obtaining historical, quan-
titative data to verify this conclusion.

Another area of concern is offshore longline fishing from the Hawaiian islands, which has become contro-
versial in recent years. The main controversies over this fishery have been about the bycatch of sea turtles,
marine mammals, seabirds, and sharks. The fish species caught by longliners are primarily tunas, billfish, sharks,
and other circumglobal, large pelagic species, many of which are caught in international waters. These are wide-
spread, highly abundant species which have healthy populations even if fluctuations in their abundance in
Hawaiian waters or disputes about fisheries issues sometime give the impression that their numbers are reduced.
Swordfish (Xiphias gladias) stocks are healthy in the Pacific (Kleiber & Yokawa, 2002), in contrast to the At-
lantic where they were the focus of a conservation campaign in recent years (National Oceanic and Atmospher-
ic Administration, 1999). Concern that blue marlin (Makaira nigricans) stocks were potentially overfished
(National Oceanic and Atmospheric Administration, 1996) were recently refuted (URS Corporation, 2000;
Kleiber ef al. 2003). The bycatch of sharks, from which fins were taken for Asian markets, generated much atten-
tion in Hawai‘i at the end of the 20th century. Most of the sharks taken by longliners were blue shark (Prionace
glauca), a relatively fast-growing and fecund oceanic species. Blue shark are not overfished in the North Pacific
(URS Corporation, 2000; Kleiber et al., 2001). Nevertheless, state and federal laws now prohibit the landing of
shark fins without the shark attached, which greatly reduced the landing of shark fins in Hawai ‘i.

Many shark species other than blue shark are easily overfished, however, because of their low reproduc-
tive rate and slow growth (Bonfil, 1994). Two other fisheries targeted sharks in Hawaiian waters in the past.
Shark eradication efforts in the 1950s to 1990s resulted from public reactions to shark attacks on swimmers
(Wetherbee et al., 1994) and a small, nearshore, bottom longline fishery for sharks existed briefly in the 1990s.
Both stopped when public concern for shark conservation increased.

Fishes associated with coral reefs are another group of concern for population depletion (Clark & Gulko,
1999). Many of these species are most abundant at healthy coral reefs and are thus very susceptible to habitat
damage. This is particularly true of obligate corallivores such as the blue-eye damselfish (Plectroglyphidodon
Jjohnstonianus) and the butterflyfishes Chaetodon multicinctus, C. ornatissimus, and C. lunulatus. But there is
no evidence at present that these species are at risk in the Hawaiian Islands. The more subtle effect of alteration
of coral-reef ecosystem function through changes in trophic structure of fish communities by removal of large
predators is an emerging conservation concern (DeMartini er al., 1999; Friedlander & DeMartini, 2002).
Changes in dominance from carnivores to herbivores due to the removal of large predatory species have had
drastic effects on coral reefs at many places in the world, including shifts toward reef-fish populations composed
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of smaller, more rapidly reproducing species and even replacement of corals on reefs by algae (Jackson et al.,
2001). Comparisons of reef fish communities in the main and Northwestern Hawaiian Islands suggest that shifts
in trophic dominance due to fishing have occurred in the main islands (Maragos & Gulko, 2002; Friedlander &
DeMartini, 2002). Several large research initiatives were begun at the turn of the 21st century to assess the
health of coral reef ecosystems in Hawai‘i, as well as at other U.S. islands of the Pacific (Clarke and Gulko,
1999; Maragos & Gulko, 2002). These will provide more information on the conservation status of reef fishes
within the Hawaiian Archipelago.

There is great concern about the depletion of coral reef fish numbers in certain areas by the fishery for
the aquarium trade. These concerns often arise from conflicts between aquarium fish collectors and recreation-
al divers or diving businesses, which rely in different ways on healthy reef fish populations. These conflicts
have been most pronounced on the Kona Coast of Hawai‘i Island, although they also have occurred at Maui,
O‘ahu, and Kaua‘i. There is evidence of depletion of reef fish populations and alteration of fish community
structure off the Kona Coast that have been linked to the fisheries in addition to environmental changes (Clark
& Gulko, 1999; Tissot & Hallacher, 2003). In 1996, Act 306 was passed by the Hawai‘i State Legislature
which set aside at least 30% of the Kona Coast as fish replenishment areas (FRA) within which aquarium fish
collecting would be prohibited. All fishing would be prohibited within certain small areas of the FRA. If suc-
cessful, this effort could ensure that reef fish populations along that coast would remain robust.

Introduced species are another threat to indigenous fish populations, although the damage from species
introductions in Hawai‘i’s aquatic ecosystems are far less than the damage to terrestrial ecosystems (Stone &
Stone, 1989; Devick, 1991; Loope, 1999). As with habitat alteration, the threats to Hawai‘i’s fishes from intro-
duced species are far greater for the five indigenous freshwater species than for marine species. There is a
widespread perception among fishermen that introduced marine species, particularly ta‘ape or bluestripe snap-
per (Lutjanus kasmira), have harmed indigenous fish populations through competition and predation (Oda &
Parrish, 1981; Randall, 1987a). But in general, there is little evidence for diminishment of marine fish popu-
latons in the Hawaiian Islands from the direct effects of introduced species. The worst effects of introductions
are from their impacts on marine ecosystem function in general, particularly by habitat alteration (Clark &
Gulko, 1999). Introduced marine algae may have the greatest adverse impact in this regard. A review of marine
species introductions in Hawaiian waters can be found in Coles ef al. (1997) and in the references cited there-
in. Thirty-seven marine fish species have been introduced to the Hawaiian Islands, of which 14 have estab-
lished reproducing populations (Tables 7 and 20). Introductions prior to 1980 were primarily by federal or state
government agencies for research or fisheries enhancement. This practice has almost entirely stopped. In more
recent years, the primary source of additional species released into Hawai‘i’s marine waters is suspected to
have been the aquarium trade and hobby. Only two of these recently released species, the lemonpeel angelfish
(Centropyge flavissimus) and the flame angelfish (Centropyge loriculus), may have become established. Cen-
tropyge loriculus is an indigenous Hawaiian Islands species, but fish at He‘eia Boat Harbor, O*ahu, have the
color pattern of populations from other areas of the Pacific. These are known to be the descendants of fish
released from imported aquarium stock.

Many more introduced freshwater species have become established in Hawaiian waters than nonindige-
nous marine species (Table 20). The trends in sources and patterns of freshwater fish introductions discussed
by Devick (1991) have not changed in the decade since his excellent analysis. Adverse effects on indigenous
stream species from introduced species are often part of a suite of impacts resulting from anthropogenic habi-
tat alterations, rather than isolated threats. It is thus usually difficult to ascribe declines of Hawai‘i’s freshwa-
ter species to one cause alone and as with marine species the impacts from introduced species are most likely
greatest in the alteration of ecosystem function. The best documented case thus far in which introduced fishes
have been directly implicated as the cause of decline in Hawai ‘i’s endemic species is that of Megalagrion dam-
selflies, which are no longer found in streams where introduced Poeciliidae exist in numbers (Englund, 1999).
Another clearly identifiable direct adverse impact from freshwater species introductions is the incidental intro-
duction and dispersal of nonindigenous diseases and parasites (Devick, 1991; Font & Tate, 1994; Font &
Rigby, 2000). Disease introductions are of concern for both freshwater and marine ecosystems, as evidenced
by the purposeful release into Kane‘ohe Bay of diseased pomacanthids by an aquarium fish importer in the
mid-1990s. The dispersal of diseases through translocations of animals is a growing concern for resource man-
agers throughout the country. In contrast to the damage done by poeciliids to Hawai‘i’s stream environments,
introduced rainbow trout (Oncorhynchus mykiss) were found to have little adverse effect on indigenous stream
species (Englund & Polhemus, 2001). This benign example is an exception to the generally non-beneficial
results of fish introductions into Hawai‘i’s waters, however.

The State of Hawai‘i implemented an education campaign during the 1980s and 1990s in an effort to
reduce the number of new nonindigenous species released into the state. At the same time, the State of Hawai ‘i
Department of Agriculture received requests for the approval of importation of almost 2000 species of fish not
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previously brought here. From the continued appearance of new fish species in Hawaiian waters through the
1990s it is apparent that the release of nonindigenous species into open waters of the state has slowed but not
ceased. The most recent introductions have most likely come from yet another pathway: transport by ship traf-
fic in ballast water or ship-hull fouling.

The impacts from anthropogenic global climate change may have little effect on fish populations in the
islands, as evidenced from the resiliency of the populations after the most recent ice-age, eustatic sea-level
changes. In this respect, fish populations will probably be much more secure in the islands than will the human
population.

These threats to Hawai‘i’s freshwater fishes are exceptions to the generally good conservation status of
fishes in the region. One reason that fish populations of the state are relatively secure from other threats is that
a vast refuge protecting them exists in the Northwestern Hawaiian Islands. The Northwestern Hawaiian Islands
are U.S. Fish and Wildlife Service wildlife refuges, with the surrounding waters designated as a coral reef
ecosystem reserve (Presidential Executive Order 13178). The Northwestern Hawaiian Islands are thus more
secure from impacts such as coastal development and species introductions than are the main islands. Fishing
is allowed in the Northwestern Hawaiian Islands, but there are management limits that keep fishing pressure
there far lower than in the main islands. Among these are a prohibition against longlining within 50 nmi of
shore to protect the endangered Hawaiian monk seal and a limited-entry system for bottomfish and lobster fish-
ing vessels within some of the Northwestern Hawaiian Islands to protect the stocks of those resources. As this
paper was being written, fisheries management of the coral reef ecosystem reserve was under review with the
prospect of changing the reserve to a National Marine Sanctuary.

Two factors are most influential in making the Northwestern Hawaiian Islands effective refuges for fish
populations. The absence of permanent human populations on almost all of the islands eliminates the shore-
fishing pressures that impact fish populations in the main islands. And the vast distances between the islands
naturally inhibits much of the human activity that adversely affects fishes in other parts of the world. These
factors protect the Hawaiian Islands populations of almost all fishes except for those in habitats limited to the
high islands. These species are of concern for their sustained population health but high-island fish populations
are somewhat protected by management regulations and small marine conservation areas in the main Hawaiian
Islands (Clark & Gulko, 1999). As long as the Northwestern Hawaiian Islands and other protected areas exist,
the prognosis for the sustained conservation of healthy marine fish populations in the Hawaiian region is very
good.
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ANNOTATED CHECKLIST OF FISHES

Phylum Chordata
Subphylum Cephalochordata
Amphioxiformes

Epigonichthyidae — Lancelets'

Epigonichthys lucayanus (Andrews)

Asymmetron lucayanum Andrews, 1893, p. 213-247, North Bimini, Bahamas.

Branchiostoma pelagicum Giinther, 1889, p. 43, north of Honolulu, Hawaiian Islands (23°3'N, 156°6'W).

Branchiostoma pelagicum Giinther, 1889: Giinther (1889).

Amphioxides pelagicus (Giinther, 1889): Jordan & Evermann (1905), Fowler (1928), Bigelow & Perez-Farfante
(1948), Wickstead (1971), Boehlert & Mundy (1992).

Asymmetron lucayanum Andrews, 1893: Bigelow & Perez-Farfante (1948), Huang & Yang (1979), Nishikawa
(1980).

Epigonichthys lucayanum (Andrews, 1893): Gibbs & Wickstead (1996), Richardson & McKenzie (1995),
Richardson & Eldredge (1997).

Epigonichthys lucayanus (Andrews, 1893): Poss & Boschung (1996).

TaxoNoMY: Poss & Boschung (1996) noted that Branchiostoma pelagicum is the senior name for this
species. They stated that they applied to the International Commission for Zoological Nomenclature
for plenary suppression of Giinther’s name, given to a planktonic larval form, in order to preserve
the stability of Andrew’s more widely recognized name, given to the benthic adult stage. The appli-
cation for suppression of B. pelagicum was in fact not made (S. Poss, pers. comm., 6 Jan. 2000) leav-
ing this taxonomic problem unresolved.

COMMON NAMES: Sharptail lancelet.

HAwANAN RECORDS: O‘ahu to the Hancock Seamounts at 20-30 m; larvae planktonic at 0-200 m (Giin-
ther, 1889; Boehlert & Mundy, 1992; Richardson & Eldredge, 1997).

GENERAL RANGE: Circum-subtropical except the eastern Pacific Ocean. In the Atlantic Ocean from Florida
to Brazil eastward to St. Helena and Ascension Islands. In the Indian and Pacific oceans from
Zanzibar and the Maldives to northern Australia, the Ryukyus, northeast of Norfolk Island, Samoa,
the Caroline Islands, and the Hawaiian Islands. Benthic, burrowing in sand at 2—-82 m, but may swarm
at the surface at night. Larvae (“Amphioxides pelagicus”) planktonic from 1-915 m (Bigelow &
Perez-Farfante, 1948; Wickstead, 1971; Huang & Yang, 1979; Nishikawa, 1980; Richardson &
McKenzie, 1994; Gibbs & Wickstead, 1996; Poss & Boschung, 1996; Richardson & Eldredge, 1997).

Epigonichthys maldivensis (Forster Cooper)

Heteropleuron maldivense Forster Cooper, 1903, p. 349-352, Maldive and Laccadive Islands.

Amphioxides valdiviae Goldschmidt, 1905: Bigelow & Perez-Farfante (1948), Wickstead (1964, 1980).

Asymmetron maldivensis (Forster Cooper, 1903): Wickstead (1964, 1980).

Asymmetron parvum (Parker, 1904): Wickstead (1964, 1980).

Asymmetron maldivense (Forster Cooper, 1903): Nishikawa (1980).

Asymmetron agassizii (Parker, 1904): Wickstead (1980).

Epigonichthys maldivensis (Forster Cooper, 1903): Eldredge (1967), Richardson & McKenzie (1995), Poss &
Boschung (1996).

TaxoNoMY: Poss & Boschung (1996).

COMMON NAMES: Lancelet.

HAWAIIAN RECORDS: O‘ahu at 29-37 m (Eldredge, 1967). Larval E. maldivensis (“Amphioxides valdivi-
ae”) have been collected off O‘ahu at 1-80 m (B. Mundy, unpublished data).

GENERAL RANGE: Indo-Pacific from East Africa, Zanzibar, Madagascar and the Maldives to the northern
Great Barrier Reef, New Caledonia, southern Japan and the Hawaiian Islands. Burrowing in sand at
16-1097 m (Eldredge, 1967; Wickstead, 1980; Nishikawa, 1980; Richardson & McKenzie, 1994;
Poss & Boschung, 1996). Larvae are planktonic at 1-80 m (Bigelow & Perez-Farfante, 1948). Older
records from the Atlantic Ocean off West Africa, Tenerife, and of the mouth of the Amazon need con-
firmation (Bigelow & Perez-Farfante, 1948; Wickstead, 1964; Poss & Boschung, 1996).
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Subphylum Vertebrata
Superclass Agnatha
Class Myxini
Myxiniformes — Hagfishes

Myxinidae

Eptatretus carlhubbsi McMillan & Wisner

Eptatretus carlhubbsi McMillan & Wisner, 1984, p. 256, Figs. 2, 3(1), 5(1-9), 6, “near Wake Island” at 19°18'N,
166°33.5'E.
Eptatretus carlhubbsi McMillan & Wisner, 1984: McMillan & Wisner (1984), Wilson et al. (1985).

TaxoNoMY: McMillan & Wisner (1984).

COMMON NAMES: Giant hagfish.

HAWATIAN RECORDS: Moloka‘i to Brooks Bank at 481-835 m (McMillan & Wisner, 1984).

GENERAL RANGE: Pacific endemic known from Guam, Horizon Guyot near Wake Island, and the Hawaiian
Islands. Benthic at 481-1574 m (McMillan & Wisner, 1984).

Superclass Gnathostomata
Class Chondrichthyes
Subclass Holocephali

Chimaeriformes

Chimaeridae — Shortnose chimaeras, Ratfishes

[Chimaera owstoni Tanaka)]

Chimaera owstoni Tanaka, 1905, p. 10, P1. 1 (figs. 2-3), Inatori, Idzu, Sagami Bay, Japan.
Chimaera owstoni Tanaka, 1905: Bigelow & Schroeder (1953b), Dolganov (1982), Humphreys et al. (1984).
Unidentified Chimaera species?: Borets (1986).

TaxoNoMY: Bigelow & Schroeder (1953b).

COMMON NAMES: Ratfish.

HAWAIIAN RECORDS: Records from the Koko and Milwaukee Seamounts at 290-630 m (Dolganov, 1982;
Humphreys et al., 1984; Borets, 1986) suggest that C. owstoni could occur at the Hancock Seamounts.

GENERAL RANGE: Western and central North Pacific endemic known from Sagami Bay, Japan, to the
Emperor Seamounts. Engybenthic at 290-630 m (Dolganov, 1982).

Hydrolagus purpurescens (Gilbert)

Chimaera purpurescens Gilbert, 1905, p. 582, Fig. 231, Vicinity of Kaua‘i, Hawaiian Islands.

Chimaera purpurascens Jordan & Snyder, 1904 [not available as a valid name]: Jordan & Snyder (1904c),
Eschmeyer (1998).

Chimaera purpurescens Gilbert, 1905: Gilbert (1905).

Chimaera gilberti Garman, 1911 [an unneeded replacement name for C. purpurascens Jordan & Snyder, 1904]:
Fowler (1928).

Hydrolagus purpurescens (Gilbert, 1905): Fowler (1949), Bigelow & Schroeder (1953b), Gosline & Brock (1960),
Novikov et al. (1981), Tinker (1982), Masuda et al. (1984), Wilson et al. (1985), Chave & Mundy (1994).

TaxoNoMY: Bigelow & Schroeder (1953b).

COMMON NAMES: Ratfish.

HAWATIAN RECORDS: L6‘ihi and Hawai‘i Island to the Hancock and Koko seamounts at 1150-1951 m
(Gilbert, 1905; Novikov et al., 1981; Chave & Mundy, 1994).

GENERAL RANGE: Western and central North Pacific endemic known from the Tohoku District, Japan, to
the Hawaiian Islands. Engybenthic at 1150-1951 m (Masuda et al., 1984; Chave & Mundy, 1994).
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Rhinochimaeridae

Rhinochimaera pacifica (Mitsukuri)

Harriotta pacifica Mitsukuri, 1895, p. 97, P1. 16, Tokyo fish market specimen from Kurihama near Misaki, Sa-
gami Bay, Japan.

Rhinochimaera pacifica (Mitsukuri, 1895): Paxton et al. (1989), Last & Stevens (1994), Shao & Hwang (1997),
Chave & Malahoff (1998).

TaxoNoMy: Last & Stevens (1994).

HAwAINIAN RECORDS: Lana‘i to O‘ahu at 1000-1136 m (Chave & Malahoff, 1998).

GENERAL RANGE: Known from the Indian and Pacific oceans at disjunct localities from western Australia
to Japan, Taiwan, southern Australia, New Zealand, the Hawaiian Islands, and Peru. Paxton et al.
(1989) listed the North and southeastern Atlantic Ocean as within the range of R. pacifica but this
may have been an error. Engybenthic on deep slopes at 400-1290 m (Paxton et al., 1989; Last &
Stevens, 1994; Shao & Hwang, 1997; Chave & Malahoff, 1998).

Subclass Elasmobranchii?
Orectolobiformes

Rhincodontidae — Whale sharks

Rhincodon typus Smith

Rhincodon typus Smith, 1828, p. 2, Table Bay, South Africa [name suppressed by ICZN Opinion 1278].

Rhincodon typus Smith, 1829, p. 433, Table Bay, South Africa.

Rhineodon typus Smith, 1828 [lapsus]: Fowler (1928).

Rhincodon typus Smith, 1829: Gosline & Brock (1960), Kato et al. (1967), Tinker (1982), Compagno (1984a,
2001), Wolfson (1986), Myers (1989), Taylor (1993), Allen & Robertson (1994), Last & Stevens (1994),
Crow & Crites (2002), Hoover (2003).

TaxoNoMy: Compagno (2001).

COMMON NAMES: Lele wa‘a? (Taylor, 1993), Whale shark (AFS; FAO; Randall et al., 1997a; Hoover,
2003).

HAwAIIAN RECORDS: Hawai‘i Island to Kaua‘i (northern limit unknown) at the surface to undetermined
depths. Undoubtedly occurs at Johnston Atoll although no published records have been found
(Gosline & Brock, 1960; Wolfson, 1986; Taylor, 1993; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal, oceanic and coastal, in all tropical and subtropical seas except the Medi-
terranean. Epipelagic from the surface to 700 m (Compagno, 1984a, 2001; Wolfson, 1986; Myers,
1989; Taylor, 1993; Allen & Robertson, 1994).

Carcharhiniformes
Scyliorhinoidei

Scyliorhinidae — Cat sharks

Apristurus spongiceps (Gilbert)

Catulus spongiceps Gilbert, 1905, p. 579, vicinity of “Bird Island” [= Nihoa], Hawaiian Islands.
Catulus spongiceps Gilbert, 1905: Gilbert (1905).
Apristurus spongiceps (Gilbert, 1905): Fowler (1928), Gosline & Brock (1960), Kato et al. (1967), Tinker
(1982), Compagno (1984b), Nakaya (1991), Crow & Crites (2002).
Pentanchus spongiceps (Gilbert, 1905): Fowler (1949).
Parapristurus spongiceps (Gilbert, 1905): Springer (1979).
TaxoNoMY: Compagno (1984b), Nakaya (1991).
COMMON NAMES: Spongehead catshark (FAO).
HAWAIIAN RECORDS: One specimen (holotype) from near “Bird Island” [= Nihoa], (but wrongly reported
as Laysan Island or near Pearl and Hermes Reef in some sources), collected in a tow with fishing
depths of 572-1463 m (Gilbert, 1905; Crow & Crites, 2002).
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GENERAL RANGE: Western and central Pacific endemic, but only two specimens known, from the Hawaiian
Islands and the Banda Sea off Sulawesi. Benthic between 572—1463 m (Springer, 1979; Compagno,
1984b).

Pseudotriakidae — False cat sharks

Pseudotriakis microdon Capello

Pseudotriakis microdon Brito Capello, 1868, p. 316, P1. 5 (fig. 1), Setubal, Portugal.

Pseudotriakis acrages [a misspelling of Pseudotriakis acrales Jordan & Snyder, 1904, originating from Gar-
man’s (1913) lapsus (see Eschmeyer 1998); Pseudotriakis acrales is considered to be a junior synonym of
P. microdon]: Tester (1969), Tinker (1982).

Pseudotriakis microdon Brito Capello, 1867: Compagno (1984b), Yano & Musick (1992), Taylor (1993), Chave
& Mundy (1994), Crow & Crites (2002).

TaxoNoMY: Yano & Musick (1992).

CoMMON NAMES: False cat shark (AFS; FAO).

HAWAIIAN RECORDS: Hawai‘i Island to O‘ahu at 173-500 m (Tester, 1969; Chave & Mundy, 1994; Crow
& Crites, 2002).

GENERAL RANGE: Disjunct records in the western and eastern North Atlantic, off Madagascar, Japan,
Taiwan, New Zealand, and the Hawaiian Islands. Engybenthic at 173—-1890 m (Compagno, 1984b;
Yano & Musick, 1992).

Triakidae — Houndsharks

[Galeorhinus galeus (Linnaeus)]

Squalus galeus Linnaeus, 1758, p. 234, Habitat in Oceano Europae.

Galeus vulgaris Steindachner, 1900: Steindachner (1900).

Galeus japonicus non (Miiller & Henle, 1839) [Compagno (1984b) listed Galeus japonicus as a junior synonym
of Hemitriakis japanica (Miiller & Henle, 1839), a species not recorded from the Hawaiian Islands]: Jordan
& Evermann (1905).

Galeorhinus zyopterus Jordan & Gilbert, 1883: Gosline & Brock (1960 text), Kato et al. (1967), Tinker (1982).

Galeorhinus galeus (Linnaeus, 1758): Steindachner (1900), Fowler (1928), Gosline & Brock (1960, checklist),
Compagno (1984b), Taylor (1993), Last & Stevens (1994), Crow & Crites (2002).

TaxoNnoMy: Compagno (1984a).

CoMMON NAMES: Tope (AFS, FAO), School shark.

HAWAIIAN RECORDS: Recorded from Laysan by Steindachner (1900) but his record was probably a
misidentification of a species in another family (Compagno, 1984b; Crow & Crites, 2002). The cen-
tral Pacific locality shown by Last & Stevens (1994) in their distribution map was probably based
on Steindachner’s false record from the Hawaiian Islands. Galeorhinus galeus does not occur in the
Hawaiian Islands.

GENERAL RANGE: Circum-temperate at isolated, primarily continental, localities in the western South
Atlantic, eastern North and South Atlantic, South Africa in the Indian Ocean, Australia, New
Zealand, and the eastern North and South Pacific. Perhaps antitropical. Coastal, engybenthic or
semipelagic at 2-550 m (Compagno, 1984b; Last & Stevens, 1994).

Carcharhinidae — Requiem sharks3

Carcharhinus albimarginatus (Riippell)
Carcharias albimarginatus Riippell, 1837, p. 64, PL. 18 (fig. 1), Ras Muhammad, Red Sea.
Carcharhinus albimarginatus (Riippell, 1837): Tinker (1982), Garrick (1982), Compagno (1984b), Myers
(1989), Allen & Robertson (1994), Taylor (1993), Last & Stevens (1994), Robertson & Allen (2002), Ford
et al. (2004).

TaxoNoMY: Garrick (1982), Compagno (1984b).
CoMMON NAMES: Silvertip shark (AFS; FAO; Randall ez al. 1996).
HAWAIIAN RECORDS: One individual was reliably recorded from O‘ahu at ca. 30 m in 2004 (Ford et al.,
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2004). Tinker (1982) included C. albimarginatus in his book with the comment “It is believed to
occur in the Hawaiian area although this occurrence has not been well documented”. Neither Garrick
(1982), Compagno (1984b) nor Taylor (1993) included the Hawaiian Islands in the range of this
species, and Myers (1989) stated that it is absent in the Hawaiian Islands. This suggests that the indi-
vidual recorded by Ford et al. (2004) was probably a waif.

GENERAL RANGE: Indo-Pacific, perhaps also in the Caribbean Sea and Gulf of Mexico, recorded from iso-
lated localities from South Africa and the Red Sea to Indonesia, Japan, northern Australia, Micro-
nesia, the Society Islands, and Baja California to Ecuador. Apparently occurs in the Hawaiian Islands
as a waif. Engybenthic and benthopelagic at 1-800 m (Compagno, 1984b; Last & Stevens, 1994;
Robertson & Allen, 2002).

Carcharhinus altimus (Springer)

Eulamia altima Springer, 1950, p. 9, off Cosgrove Reef, Key West, Florida.
Carcharhinus altimus (Springer, 1950): Tester (1969), Tinker (1982), Garrick (1982), Compagno (1984b), Taylor
(1993), Allen & Robertson (1994), Last & Stevens (1994), Crow et al. (1996), Crow & Crites (2002).

TaxoNoMY: Garrick (1982), Compagno (1984b).

COMMON NAMES: Mand (Taylor, 1993), Bignose shark (AFS; FAO; Randall et al. 1996).

HAWATIAN RECORDS: O‘ahu to Kaua‘i at 27-360 m (Tester, 1969; Crow et al., 1996; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas, but with a discontinuous distribution.
Bottom associated near shelf breaks and drop-offs at 90-810 m although young may occur at 25 m
(Compagno, 1984b; Allen & Robertson, 1994; Last & Stevens, 1994; Crow et al., 1996).

Carcharhinus amblyrhynchos (Bleeker)

Carcharias (Prionodon) amblyrhynchos Bleeker, 1856a, p. 467, Java Sea near Solombo Islands, Indonesia.

Carcharias gangeticus non Miiller & Henle, 1839 [a valid Glyphis species not found in the Hawaiian Islands]:
Steindachner (1900).

Carcharias nesiotes Snyder, 1904: Snyder (1904), Jordan & Evermann (1905).

Carcharhinus nesiotes (Snyder, 1904): Gosline & Brock (1960), Tinker (1982).

Carcharhinus menisorrah non (Miiller & Henle, 1839) [a junior synonym of C. falciformis (Miiller & Henle,
1839), often incorrectly applied to C. amblyrhynchos (see Garrick, 1982)]: Tester (1969), Kato et al. (1967).

Carcharhinus amblyrhynchos (Bleeker, 1856a): Compagno (1984b), Okamoto & Kanenaka (1984), Randall ez al.
(1985a), Uchida & Uchiyama (1986), Myers (1989), Randall et al. (1993b), Hoover (1993, 2003), Taylor
(1993), Chave & Mundy (1994), Last & Stevens (1994), Randall (1996a), Wetherbee et al. (1997), Robert-
son & Allen (2002), Crow & Crites (2002).

TaxoNoMy: Compagno (1984b).

COMMON NAMES: Mand (Hoover, 1993, 2003; Randall, 1996), Gray reef shark (AFS; FAO; Hoover, 1993,
2003; Randall, 1996).

HAWwAIIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Kure at 10-275 m (Steindachner, 1900; Snyder,
1904; Tester, 1969; Okamoto & Kanenaka, 1984; Randall et al., 1985b; Randall et al., 1993b;
Wetherbee et al., 1997; Crow & Crites, 2002).

GENERAL RANGE: Indo-Pacific from Madagascar to China, Lord Howe Island, the Hawaiian Islands, and
Pitcairn Island. Coastal-pelagic near the bottom, often near drop-offs, at 1-275 m (Compagno,
1984b; Chave & Mundy, 1994; Wetherbee et al., 1997; Robertson & Allen, 2002).

Carcharhinus falciformis (Miiller & Henle)

Carcharias (Prionodon) falciformis Miiller & Henle, 1839, p. 47, Cuba.

Eulamia floridanus (Bigelow, Schroeder & Springer, 1943): Strasburg (1958), Gosline & Brock (1960).

Carcharhinus menisorrah non (Miiller & Henle, 1839) [See C. amblyrhynchos].

Carcharhinus falciformis (Miiller & Henle, 1839): Kato et al. (1967), Tester (1969), Garrick (1982), Tinker
(1982), Compagno (1984b), Uchida & Uchiyama (1986), Myers (1989), Taylor (1993), Allen &
Robertson (1994), Last & Stevens (1994), Crow et al. (1996), Crow & Crites (2002).

TaxoNoMY: Compagno (1984b).
COMMON NAMES: Mand (Taylor, 1993), Silky shark (AFS; FAO; Randall et al., 1997a).
HAWAIIAN RECORDS: O‘ahu to Laysan and the Hancock Seamounts at 37 m (Strasburg, 1958; Gosline &
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Brock, 1960; Tester, 1969; Compagno, 1984b; Uchida & Uchiyama, 1986; Crow et al., 1996; Crow
& Crites, 2002; NMFES, unpubl. data for the Hancock Seamounts).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas except the Mediterranean, straying into
temperate waters. Distribution discontinuous. Littoral and epipelagic, near the bottom or in the open
sea at 18-500 m (Compagno, 1984b; Allen & Robertson, 1994).

Carcharhinus galapagensis (Snodgrass & Heller)

Carcharias galapagensis Snodgrass & Heller, 1905, p. 343, Galapagos Islands.

Carcharhinus obscurus non (Lesueur, 1818): Tinker (1982)?, De Crosta et al. (1984)? See discussion of C.
obscurus.

Carcharhinus galapagensis (Snodgrass & Heller, 1905): Kato et al. (1967), Tester (1969), Garrick (1982), Tinker
(1982), Compagno (1984b), Randall et al. (1985a), Uchida & Uchiyama (1986), Myers (1989), Randall et
al. (1993b), Hoover (1993, 2003), Taylor (1993), Last & Stevens (1994), Randall (1996a), Wetherbee et al.
(1996), Crow & Crites (2002 text but not photograph).

TaxoNoMY: Garrick (1982), Compagno (1984b).

COMMON NAMES: Mand (Hoover, 1993, 2003; Randall, 1996), Insular shark (AFS), Galapagos shark
(FAO; Hoover, 1993, 2003; Randall, 1996).

HAWAIIAN RECORDS: Hawai ‘i Island to Midway and the Hancock Seamounts, perhaps also Johnston Atoll,
at 1-286 m (Tester, 1969; Randall et al., 1985b; Uchida & Uchiyama, 1986; Randall et al., 1993b;
Wetherbee et al., 1996; Crow & Crites, 2002; NMFS, unpubl. data for the Hancock Seamounts).

GENERAL RANGE: Circumglobal in the tropical and subtropical Indian, Pacific, and Atlantic oceans. Distri-
bution disjunct and generally associated with oceanic islands. Often bottom associated but some-
times pelagic at 1-286 m (Compagno, 1984b; Last & Stevens, 1994).

Carcharhinus limbatus (Miiller & Henle)

Carcharias (Prionodon) limbatus Miiller & Henle, 1839, p. 49, [P1. 19 (teeth)], Martinique Island, West Indies.

Carcharias phorcys Jordan & Evermann, 1903: Jordan & Evermann (1903a, 1905).

Eulamia sorrah non (Miiller & Henle, 1839) [a valid species that does not occur in the Hawaiian Islands]: Fowler
(1928, in part).

Eulamia limbatus (Miiller & Henle, 1839): Fowler (1928).

Eulamia phorcys (Jordan & Evermann, 1903): Gosline & Brock (1960).

Carcharhinus limbatus (Miiller & Henle, 1839): Kato et al. (1967), Tester (1969), Garrick (1982), Tinker (1982),
De Crosta et al. (1984), Compagno (1984b), Myers (1989), Taylor (1993), Allen & Robertson (1994), Crow
et al. (1996), Crow & Crites (2002).

TaxoNoMY: Garrick (1982), Compagno (1984b).

COMMON NAMES: Mand pa‘ele (Taylor, 1993), Blacktip shark (AFS; FAO; Randall et al., 1997a).

HawAllAN RECORDS: Hawai‘i Island to Midway at 13-64 m (Jordan & Evermann, 1903a, 1905; Tester,
1969; DeCrosta et al., 1984; Crow et al., 1996; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas but distribution disjunct. Bottom asso-
ciated or pelagic at 1-64 m; usually at <31 m (Compagno, 1984b; Allen & Robertson, 1994; Last &
Stevens, 1994; Crow et al., 1996).

Carcharhinus longimanus (Poey)

Squalus longimanus Poey, 1861, p. 338, PL. 19 (figs. 9-10), Cuba.

Carcharias insularum Snyder, 1904: Snyder (1904), Jordan & Evermann (1905).

Pterolamiops longimanus (Poey, 1861): Gosline & Brock (1960), Tinker (1982).

Carcharhinus longimanus (Poey, 1861): Strasburg (1958), Kato er al. (1967), Garrick (1982), Compagno
(1984b), Myers (1989), Boggs (1992), Taylor (1993), Allen & Robertson (1994), Last & Stevens (1994),
Crow & Crites (2002).

TaxoNoMY: Garrick (1982), Compagno (1984b).
COMMON NAMES: Mand (Taylor, 1993), Oceanic whitetip shark (AFS; FAO; Randall et al., 1997a).
HAWAIIAN RECORDS: Johnston Atoll, Cross Seamount, and Hawai‘i Island to O‘ahu at 1-230 m. Probably

throughout the archipelago but seen most often at Hawai‘i Island (Snyder, 1904; Strasburg, 1958;
Garrick, 1982; Compagno, 1984b; Boggs, 1992; Crow & Cerites, 2002).
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GENERAL RANGE: Primarily oceanic in all tropical and subtropical seas except Mediterranean, straying into
temperate areas. Epipelagic at 1-230 m, usually over water depths of >184 m (Compagno, 1984b;
Boggs, 1992; Allen & Robertson, 1994; Last & Stevens, 1994).

Carcharhinus melanopterus (Quoy & Gaimard)

Carcharias melanopterus Quoy & Gaimard, 1824, p. 194, P1. 43 (figs. 1-2), Waigeo, Indonesia.

Carcharias melanopterus Quoy & Gaimard, 1824: Steindachner (1900), Snyder (1904), Jordan & Evermann
(1905).

Eulamia melanopterus (Quoy & Gaimard, 1824): Fowler (1928).

Eulamia commersonii (Blainville, 1816) [a nomen nudum]: Fowler (1928).

Eulamia lamia (Blainville, 1825) [Eschmeyer (1998) does not give the status of this name]: Fowler (1949).

Carcharhinus melanopterus (Quoy & Gaimard, 1824): Gosline & Brock (1960), Kato et al. (1967), Tester
(1969), Garrick (1982), Tinker (1982), Compagno (1984b), Myers (1989), Taylor (1993), Last & Stevens
(1994), Randall (1996a), Crow & Crites (2002).

TaxoNoMY: Garrick (1982), Compagno (1984b).

COMMON NAMES: Mand pa‘ele (Randall, 1996), Blackfin reef shark (AFS), Blacktip reef shark (FAO;
Randall, 1996).

HAWAINIAN RECORDS: Hawai‘i Island to O‘ahu at 1 m to unknown depths (Steindachner, 1900; Jordan &
Evermann, 1905; Garrick, 1982; Taylor, 1993; Crow & Crites, 2002).

GENERAL RANGE: Indo-Pacific from Red Sea and South Africa to southeastern Australia and southern
Japan, east to the Hawaiian Islands and Tuamoto Archipelago; the omission of the last two localities
in Last & Stevens’ (1994) distribution map for this species is an error. Also eastern Mediterranean
Sea, where it is a Lessepsian immigrant. Associated with coral reefs at shallow depths (Compagno,
1984b; Last & Stevens, 1994).

[Carcharhinus munsing (Bleeker)]

Carcharias (Prionodon) munsing Bleeker, 1849b, p. 16, Madura Straits near Kammal & Surabaya, Java,
Indonesia.

TaxoNoMY: Garrick (1982).

HawaniaN RECORDS: Fowler (1928) listed this species as occurring in Hawai‘i. Garrick (1982) stated that
the species is unidentifiable, declaring the name a nomen dubium.

GENERAL RANGE: Not applicable (see above).

[Carcharhinus obscurus (Lesueur)]

Squalus obscurus Lesueur, 1818, p. 223, P1. 9, unknown locality on the East Coast of North America.
Carcharhinus obscurus non (Lesueur, 1818): Tinker (1982), De Crosta et al. (1984).

TaxoNoMY: Garrick (1982), Compagno (1984b), Last & Stevens (1994).

CoMMON NAMES: Dusky shark (AFS; FAO), Black whaler (Randall ez al., 1997a).

HawanaN RECORDS: Tinker (1982) and DeCrosta et al. (1984) listed this species as occurring in the
Hawaiian Islands, but Garrick (1982) and Compagno (1984b) did not record the species from the
region. Tinker’s record may have referred to the speculation of Kato et al. (1967) that C. obscurus
is “possibly present at the Hawaiian Islands”. This in turn may have resulted from confusion of C.
obscurus with C. galapagensis, a species of similar appearance at least as juveniles. De Crosta et al.
(1984) listed both species, recording C. obscurus from French Frigate Shoals but the latter identifi-
cation was probably based on second hand information from fishermen. Shark fishermen familiar
with both species have also stated that both occur in their catches in the Hawaiian Islands (C. Boggs,
pers. comm., 1999) but the identifications could have been of unusual C. galapagensis or even of C.
falciformis. The dusky shark probably does not occur in the Archipelago (J. Crow, pers. comm.).

GENERAL RANGE: Almost circumtropical and subtropical, but distribution disjunct; known from both sides
of the Atlantic, off South Africa, Madagascar, and western Australia in the Indian Ocean, and Japan,
Taiwan, the Philippines, Indo-China, Australia, New Caledonia, Baja California, the Galapagos, and
Chile in the Pacific. Engybenthic, benthopelagic, and pelagic in coastal waters from 1-400 m
(Compagno, 1984b; Last & Stevens, 1994).



92 BISHOP MUSEUM BULLETIN IN ZOOLOGY 6 (2005)

Carcharhinus plumbeus (Nardo)

Squalus plumbeus Nardo, 1827, p. 26, Adriatic Sea.

Carcharhinus milberti (Miiller & Henle, 1839): Kato et al. (1967), Tester (1969), Clarke (1972), Struhsaker
(1973a), Tinker (1982), De Crosta et al. (1984).

Carcharhinus plumbeus (Nardo, 1827): Garrick (1982), Compagno (1984b), Uchida & Uchiyama (1986), Taylor
(1993), Last & Stevens (1994), Randall (1996a), Robertson & Allen (2002), Crow & Crites (2002), Hoover
(2003).

TaxoNoMY: Garrick (1982), Compagno (1984b).

CoMMON NAMES: Mand (Randall, 1996), Sandbar shark (AFS; FAO; Randall, 1996; Hoover, 2003).

HAwAnAN RECORDS: Hawai‘i Island to Necker at 20-278 m (Kato er al., 1967; Tester, 1969; Uchida &
Uchiyama, 1986; Crow & Crites, 2002).

GENERAL RANGE: Distribution disjunct in tropical and subtropical areas of the Atlantic, Indian, and west-
ern Pacific oceans. In the central Pacific, this species occurs only in the Hawaiian Islands and the
Marquesas. Records from the eastern tropical Pacific are questionable. Coastal-pelagic, but usually
bottom associated, at 1-280 m (Compagno, 1984b; Last & Stevens, 1994; Robertson & Allen, 2002).

Galeocerdo cuvier (Peron & Lesueur)

Squalus cuvier Péron & Lesueur in Lesueur, 1822, p. 351, northwest coast of Australia.

Galeocerdo tigrinus Miiller & Henle, 1839: Jordan & Snyder (1904a), Jordan & Evermann (1905).

Galeocerdo arcticus Faber, 1829: Fowler (1928).

Galeocerdo cuvieri (Péron & Lesueur in Lesueur, 1822) [an unjustified emendation of the name]: Gosline &
Brock (1960), Kato et al. (1967), Uchida & Uchiyama (1986), Tinker (1982).

Galeocerdo cuvier (Péron & Lesueur in Lesueur, 1822): Tester (1969), Compagno (1984b), Randall et al.
(1985a), Myers (1989), Randall (1992a), Randall et al. (1993b), Taylor (1993), Wetherbee et al. (1994),
Allen & Robertson (1994), Randall (1996a), Crow & Crites (2002), Hoover (2003).

TaxoNoMY: Compagno (1984b).

CoMMON NAMES: Niuhi (Hoover, 1993; Taylor, 1993), Tiger shark (AFS; FAO; Hoover, 1993, 2003;
Randall, 1996).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to the Hancock Seamounts at 1-371 m (Jordan &
Snyder, 1904b; Jordan & Evermann, 1905; Tester, 1969; Randall et al., 1985b, 1993b; Wetherbee et
al., 1994; Crow & Crites, 2002; NMFS, unpubl. data for the Hancock Seamounts).

GENERAL RANGE: Circumglobal in tropical to subtropical seas except the Mediterranean, frequently stray-
ing into temperate waters. Often bottom-associated but sometimes pelagic at 1-371 m (Compagno,
1984b; Randall, 1992a; Wetherbee et al., 1994; Allen & Robertson, 1994).

Prionace glauca (Linnaeus)

Squalus glaucus Linnaeus, 1758, p. 235, Habitat in Oceano Europaeo.

Glyphis glaucus (Linnaeus, 1758): Fowler (1928, 1949).

Prionace glauca (Linnaeus, 1758): Snyder (1904), Jordan & Evermann (1905), Strasburg (1958), Gosline &
Brock (1960), Kato et al. (1967), Novikov et al. (1981), Tinker (1982), Compagno (1984b), Humphreys et
al. (1984), Boggs (1992), Taylor (1993), Last & Stevens (1994), Crow et al. (1996), Crow & Crites (2002).

TaxoNoMY: Compagno (1984b).

CoMMON NAMES: Blue shark (AFS, FAO).

HAWAIIAN RECORDS: Throughout entire region from Hawai‘i Island and the Hancock Seamounts, proba-
bly at Johnston Atoll, at 1-230 m (Snyder, 1904; Strasburg, 1958; Humphreys et al., 1984; Boggs,
1992; Crow et al., 1996; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal in all tropical through temperate seas; the most widely distributed shark.
Oceanic and epipelagic with occasional occurrences in littoral areas at 1-350 m (Compagno, 1984b;
Last & Stevens, 1994).

Sphyrna lewini (Griffith & Smith)

Zygaena lewini Griffith & Smith, 1834, p. 640, P1. 50, south coast of Australia.
Sphyrna tudes? non (Valenciennes, 1822) [a valid species not found in the Hawaiian Islands]: Lay & Bennett
(1839), Fowler (1928).
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Sphyrna oceanica (Garman, 1913): Fowler (1928).

Sphyrna lewini (Griffith & Smith, 1834): Gosline & Brock (1960), Kato et al. (1967), Tester (1969), Clarke
(1971), Tinker (1982), De Crosta et al. (1984), Compagno (1984b), Myers (1989, 1999), Pyle (1991),
Hoover (1993, 2003), Taylor (1993), Last & Stevens (1994), Crow et al. (1996), Randall (1996a), Crow
& Crites (2002).

TaxoNoMY: Compagno (1984b).

COMMON NAMES: Mand-kihikihi (Hoover, 1993, 2003; Randall, 1996), Scalloped hammerhead (AFS;
FAO; Hoover, 1993, 2003; Randall, 1996).

HAWAIIAN RECORDS: Hawai‘i Island to French Frigate at 1-275 m (Lay & Bennett, 1839; Fowler, 1928;
Tester, 1969; Clarke, 1971; DeCrosta et al., 1984; Pyle, 1991; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal in all warm-temperate through tropical seas except perhaps
Mediterranean; disjunct records in the central Pacific. Coastal, pelagic, and semi-oceanic, often bot-
tom-associated, at 1-275 m (Compagno, 1984b; Myers, 1999).

Sphyrna mokarran (Riippell)

Zygaena mokarran Riippell, 1837, p. 66, P1. 17 (fig. 3), Massawa, Eritrea, Red Sea.
Sphyrna mokarran (Riippell, 1837): Compagno (1984b), Pyle (1991), Last & Stevens (1994).

TaxoNoMy: Compagno (1984b).

CoMMON NAMES: Great hammerhead (AFS; FAO).

HAWAIIAN RECORDS: Pyle (1991) recorded this species from Hawai‘i Island to O‘ahu. The occurrence of
S. mokarran in Hawai‘i has not been verified by collected specimens, but several reliable observa-
tions and at least one underwtaer photograph confirm its occasional presence in the Hawaiian Islands
(R. Pyle, pers. comm., Mar. 2005).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas, but known only from French
Polynesia and occasionally from the Hawaiian Islands on the central Pacific tectonic plate. Coastal,
pelagic, and semi-oceanic, often bottom and reef associated at 1-80 m (Compagno, 1984; Last &
Stevens, 1994).

Sphyrna zygaena (Linnaeus)

Squalus zygaena Linnaeus, 1758, p. 234, Habitat in Europa, America.

Sphyrna zygaena (Linnaeus, 1758): Snyder (1904), Jordan & Evermann (1905), Fowler (1928, 1934, 1949),
Tester (1969), Tinker (1982), Compagno (1984b), Taylor (1993), Last & Stevens (1994), Crow et al.
(1996), Crow & Crites (2002).

Zygaena malleus Valenciennes, 1822: Giinther (1880), Wetmore (1890).

TaxoNoMY: Compagno (1984b).

COMMON NAMES: Mand-kihikihi (Taylor, 1993), Smooth hammerhead (AFS; FAO).

HAWAIIAN RECORDS: Maui to Ni‘ihau at 33—-139 m (Giinther, 1880; Jordan & Evermann, 1905; Tester,
1969; Crow et al., 1996; Crow & Crites, 2002). Two species of Sphyrna are definitely recorded from
the Hawaiian Islands, despite Randall’s (1996a) statement that S. lewini is the only species known
with certainty to occur here.

GENERAL RANGE: Distribution disjunct, circumglobal in all subtropical seas, perhaps anti-tropical. Known
only from the Hawaiian Islands on the Pacific tectonic plate. Coastal, pelagic, and semi-oceanic, but
often bottom associated, at 1-139 m (Compagno, 1984b; Crow et al., 1996).

Triaenodon obesus (Riippell)

Carcharias obesus Riippell, 1837, p. 64, P1. 18 (fig. 2), Jidda, Saudi Arabia, Red Sea.

Triaenodon obesus (Riippell, 1837): Fowler (1928, 1949), Gosline & Brock (1960), Kato et al. (1967), Randall
(1977, 1996a), Tinker (1982), Compagno (1984b, 1988), Randall ef al. (1985a, 1993b), Uchida &
Uchiyama (1986), Myers (1989), Taylor (1993), Hoover (1993, 2003), Allen & Robertson (1994), Last &
Stevens (1994), Robertson & Allen (2002), Crow & Crites (2002).

TaxoNomy: Compagno (1984b, 1988). This species is sometimes placed in the Hemigaleidae
(Compagno, 1988; Allen & Robertson, 1994).

COMMON NAMES: Mand-lala-kea (Hoover, 1993, 2003), Mano lalakea (Randall, 1996), Lalakea (Taylor,
1993), Mano lalakea (Crow & Crites, 2002), Whitetip reef shark (AFS; FAO; Hoover, 1993, 2003;
Randall, 1996).
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HAWATIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Kure (more abundant in Northwestern Hawaiian
Islands than main islands) at 11-122 m (Fowler, 1928; Randall, 1977; Randall et al., 1985b, 1993b;
Uchida & Uchiyama, 1986; Crow & Crites, 2002).

GENERAL RANGE: Indo-transPacific from South Africa and the Red Sea through Pakistan, India, western
Australia to Central America. In the Pacific, from Queensland, Australia north to the Ryukyu Islands,
to the Hawaiian Islands and the Pitcairn group, east to the offshore islands of the Americas, and El
Salvador to northern Peru. Reef associated at 1-330 m, most often at 840 m (Compagno, 1984b;
Allen & Robertson, 1994; Last & Stevens, 1994; Robertson & Allen, 2002).

Lamniformes
Lamnoidei

Odontaspididae — Sand tigers

[Carcharias taurus Rafinesque]

Carcharias taurus Rafinesque, 1810, p. 10, P1. 14 (fig. 1), Sicily.

Eugomphodus taurus (Rafinesque, 1810): Tinker (1982), Compagno (1984a).

Odontaspis owstoni (Garman, 1913): Borets (1986).

Carcharias taurus Rafinesque, 1810: Paxton et al. (1989), Last & Stevens (1994), Compagno (2001).

TaxoNoMY: Compagno (2001).

COMMON NAMES: Sand tiger (AFS), Sandtiger shark (FAO), Grey nurse shark (Randall et al., 1997a).

HAWAIIAN RECORDS: A report of C. owstoni, a synonym of C. taurus, from Pedestal Seamount just north
of the Hancock Seamounts at 260 m (Borets, 1986) probably refers to Odontaspis ferox or O. noron-
hai, as might Tinker’s (1982) inclusion of this species among Hawaiian fishes (see Compagno’s,
2001, discussion of O. ferox). Carcharias taurus is unknown from the central Pacific Ocean
(Compagno, 1984a, 2001).

GENERAL RANGE: Antitropical through the subtropical and warm-temperate waters of the Atlantic, Indian,
and western Pacific oceans; in the Pacific known from Japan to southern Australia, but not from the
Pacific Plate or eastern Pacific. Engybenthic at 1-191 m (Compagno, 1984a, 2001; Last & Stevens,
1994).

Odontaspis ferox (Risso)

Squalus ferox Risso, 1810, p. 38, Nice, France.

Odontaspis ferox (Risso, 1810): Clarke (1972), Randall (1976a), Tinker (1982), Compagno (1984a, 2001),
Paxton et al. (1989), Taylor (1993), Allen & Robertson (1994), Last & Stevens (1994), Bonfil (1995), Rob-
ertson & Allen (2002), Crow & Crites (2002).

TaxoNnoMy: Compagno (2001).

COMMON NAMES: Ragged-tooth shark (AFS), Smalltooth sand tiger (FAO), Sand tiger shark.

HAWAIIAN RECORDS: O ‘ahu and Lisianski at 185-310 m; perhaps at the Hancock Seamounts at 260 m (see
Carcharias taurus; Clarke, 1972; Randall, 1976a; Crow & Crites, 2002).

GENERAL RANGE: Discontinuously distributed in the Gulf of Mexico, eastern North Atlantic, Medi-
terranean, South Africa, Madagascar, central Indian Ocean, Japan, western and southeastern Aus-
tralia, New Zealand, the Hawaiian Islands, Malpelo Island, and southern California to the tip of Baja
California. Benthopelagic, near bottom at 13—420 m (Compagno, 1984b, 2001; Allen & Robertson,
1994; Last & Stevens, 1994; Bonfil, 1995; Robertson & Allen, 2002).

Odontaspis noronhai (Maul)

Carcharias noronhai Maul, 1955, p. 3, Figs. 1-4, Off Camara de Lobos, Madeira.
Odontaspis noronhai (Maul, 1955): Compagno (1984a, 2001), Humphreys et al. (1989), Crow & Crites (2002).

TaxoNoMy: Compagno (2001).

COMMON NAMES: Bigeye sand tiger (AFS; FAO).

HAwAIIAN RECORDS: Southwest of Hawai ‘i Island at ca. 450 m (Humphreys ez al., 1989a).

GENERAL RANGE: Known only from off Madeira, Brazil, the Gulf of Mexico, the Indian Ocean, South
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China Sea, the Marshall Islands, and the Hawaiian Islands. Pelagic and perhaps slope-associated at
60—-1000 m (Humphreys et al., 1989a; Compagno, 2001).

Mitsukurinidae — Goblin sharks

[Mitsukurina owstoni Jordan]|

Mitsukurina owstoni Jordan, 1898, p. 200, Pls. 11-12, Misaki, Sagami Sea, near Yokohama, Japan.
Mitsukurina owstoni Jordan, 1898: Compagno (1984a, 2001), Springer in Quéro et al. (1990), Last & Stevens
(1994).

TaxoNoMY: Compagno (1984a, 2001).

COMMON NAMES: Goblin shark (AFS; FAO).

HAWAINIAN RECORDS: Not recorded from within the 200-nmi EEZ, but a specimen from the Colahan
Seamount suggests that this species will be found within Hawaiian waters (R. Humphreys & T.
Kazama, unpubl. data, 1985).

GENERAL RANGE: Known from disjunct localities in the eastern and western North Atlantic, eastern South
Atlantic and Indian Ocean off South Africa, and in the Pacific at Japan, Australia, New Zealand, the
northern Hawaiian Ridge, and southern California. Engybenthic or benthic at 95-1300 m
(Compagno, 1984a, 2001; Springer in Quéro et al., 1990; Last & Stevens, 1994).

Pseudocarchariidae — Crocodile sharks

Pseudocarcharias kamoharai (Matsubara)

Carcharias kamoharai Matsubara, 1936, p. 380, Koéti fish market, Japan.

Odontaspis kamoharai (Matsubara, 1936): Tinker (1982).

Pseudocarcharias kamoharai (Matsubara, 1936): Compagno (1984a, 2001), Eschmeyer (1990), Taylor (1993),
Last & Stevens (1994), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a, 2001). Pseudocarchariidae is sometimes included in Odontaspididae
(Eschmeyer, 1990).

CoMMON NAMES: Crocodile shark (AFS; FAO).

HAWAIIAN RECORDS: Probably throughout Hawaiian Ridge and at Johnston Atoll, but recorded only from
the main Hawaiian Islands (Compagno, 1984a; NMFS, unpubl. data).

GENERAL RANGE: Probably circumglobal in the tropical and subtropical Indian, Pacific, and Atlantic
oceans, but distribution discontinuous. Epi- and mesopelagic, oceanic with occasional near-bottom
occurrences, at 0-590 m (Compagno, 1984b, 2001; Last & Stevens, 1994).

Megachasmidae — Megamouth sharks

Megachasma pelagios Taylor, Compagno, & Struhsaker

Megachasma pelagios Taylor, Compagno & Struhsaker, 1983, p. 96, Figs. 2-5, about 42 km northeast of Kahuku
Point, O‘ahu, Hawaiian Islands.

Undescribed species of shark: Randall (1980a), Tinker (1982).

Megachasma pelagios Taylor, Compagno & Struhsaker, 1983: Taylor et al. (1983), Compagno (1984a, 1990,
2001), Berra & Hutchins (1990), Suzumoto (1991), Taylor (1993), Last & Stevens (1994), Clark & Castro
(1995), Séret (1995), Nelson et al. (1997), Crow & Crites (2002).

TaxoNoMY: Compagno (1990, 2001).

COMMON NAMES: Megamouth shark (AFS; FAO).

HAWAIIAN RECORDS: O‘ahu at 165 m (Randall, 1981a; Taylor et al., 1983).

GENERAL RANGE: Tropical and warm-temperate in the Atlantic, Indian, and Pacific oceans. Known from
only 20 specimens as of 2001; from each side of the Atlantic Ocean off Brazil and Senegal, western
Australia, Sulawesi, the Philippines, Japan, the Hawaiian Islands, and California. Epi- and
mesopelagic at 5-600 m (Berra & Hutchins, 1990; Suzumoto, 1991; Last & Stevens, 1994; Clark &
Castro, 1995; Séret, 1995; Nelson et al., 1997; Compagno, 2001; Crow & Crites, 2002).

95



96 BISHOP MUSEUM BULLETIN IN ZOOLOGY 6 (2005)

Alopiidae — Thresher sharks

Alopias pelagicus Nakamura

Alopias pelagicus Nakamura, 1935, p. 3, 5, PL. 1 (fig. 2), P1. 3 (figs. 5-6), market at Sud, east coast of Taiwan.

Alopias vulpes non (Gmelin, 1789) [a junior synonym of Alopias vulpinus (Bonnaterre, 1788), a species that
probably also occurs in the Hawaiian Islands]: Jordan & Evermann (1905).

Alopias pelagicus Nakamura, 1935: Compagno (1984a, 2001), Myers (1989), Taylor (1993), Last & Stevens
(1994), Robertson & Allen (2002), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a).

COMMON NAMES: Mano hi‘uka (Crow & Crites, 2002), Mano laukahi‘u (Crow & Crites, 2002), Mano
‘ula?, Pelagic thresher (AFS; FAO), Small tooth thresher shark (Randall et al., 1997a).

HAwAINIAN RECORDS: Recorded from O‘ahu and other, unspecified localities in the Hawaiian Islands.
Probably occurs at Johnston Atoll but no records exist (Jordan & Evermann, 1905; Compagno,
1984a, 2001; Taylor, 1993; Crow & Crites, 2002).

GENERAL RANGE: Indo-transPacific from South Africa and the Red Sea through northern Australia, New
Caledonia, Taiwan, southern Japan, Micronesia, and eastward to the Galapagos Islands, and the
mouth of the Gulf of California to Ecuador but known from disjunct localities. Oceanic, epipelagic
at 1-152 m (Compagno, 1984a, 2001; Last & Stevens, 1994; Robertson & Allen, 2002).

Alopias superciliosus (Lowe)

Alopecias superciliosus Lowe, 1841, p. 39, off Madeira.
Alopias superciliosus (Lowe, 1841): Gruber & Compagno (1981), Compagno (1984a, 2001), Taylor (1993), Last
& Stevens (1994), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a, 2001).

COMMON NAMES: Mano hi‘uka (Crow & Crites, 2002), Mano laukahi‘u (Crow & Crites, 2002), Mano
‘ula?, Bigeye thresher (AFS; FAO).

HAWAIIAN RECORDS: Although Compagno (1984a, 2001) showed this species as occurring in the main
Hawaiian Islands in his distribution maps, in his texts he stated that it occurs “North and south of the
Hawaiian Islands”. Gruber & Compagno (1981) did not record this species from the archipelago,
although they showed a record from the south of Hawai‘i. Taylor (1993) stated that “These thresh-
ers are a significant element in the long-line catch around Hawai‘i” and Crow & Crites (2002) also
said “In Hawai‘i, this shark is generally caught on fishing lines below 650 feet, and an increase in
bigeye tuna fishing has resulted in more bigeye thresher shark captures.” Based on its circumglobal
distribution, Alopias superciliosus probably also occurs at Johnston Atoll.

GENERAL RANGE: Circumglobal in all tropical and subtropical seas except Red Sea, straying into temper-
ate areas. Coastal and oceanic, pelagic and near bottom at 1->500 m (Compagno, 1984a, 2001; Last
& Stevens, 1994).

Alopias vulpinus (Bonnaterre)

Squalus vulpinus Bonnaterre, 1788, p. 9, P1. 85 (fig. 349), Mediterranean Sea.

Alopias vulpinus (Bonnaterre, 1788): Fowler (1928), Gosline & Brock (1960), Kato et al. (1967), Tinker (1982),
Compagno (1984a, 2001), Taylor (1993), Chave & Mundy (1994), Last & Stevens (1994), Robertson &
Allen (2002).

TaxoNoMy: Compagno (1984a, 2001).

COMMON NAMES: Mano ‘ula or Laukahi‘u?, Thresher shark (AFS; FAO).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu at 320 m (Fowler, 1928; Chave & Mundy, 1994) but most
published records from Hawaiian waters are likely mistaken identifications of A. pelagicus
Nakamura, 1935, or A. superciliosus (Lowe, 1841) (see Crowe & Crites, 2002). Compagno (2001)
specifically included “Hawaiian Islands” in the distribution of A. vulpinus. Unpublished records doc-
umented by photographs from the NMFS longline observer program verify that A. vulpinus occurs
at the northern and southern ends of the 200-nmi EEZ. Alopias vulpinus probably occurs throughout
the region including the Hancock Seamounts (Compagno, 1984a, 2001) but is likely rare here.
Alopias vulpinus is less common in subtropical and tropical waters than A. pelagicus or A. supercil-
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iosus (G. Crowe, pers. comm., 1998). The Alopias sp. listed by Humphreys et al. (1984) from the
Hancock Seamounts and Randall et al. (1985b) from Johnston Atoll could be any of the three
Alopias species listed here.

GENERAL RANGE: Circumglobal in all tropical to temperate seas except the Red Sea, but more common in
temperate waters. Verified records are from disjunct localities. Oceanic and coastal although most
abundant near land, pelagic at 1-366 m (Compagno, 1984a, 2001; Last & Stevens, 1994; Robertson
& Allen, 2002).

Cetorhinidae — Basking sharks*

Cetorhinus maximus (Gunner)

Squalus maximus Gunnerus, 1765, p. 33, P1. 2, Trondheim, Norway.
Cetorhinus maximus (Gunnerus, 1765): Tinker (1982), Compagno (1984a, 2001), Taylor (1993), Last & Stevens
(1994), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a, 2001).

COMMON NAMES: Basking shark (AFS; FAO).

HAWAIIAN RECORDS: Maui, from a specimen stranded on a beach at Hana in 1983 (Taylor, 1993; Crow &
Crites, 2002). Tinker (1982) listed this species from Hawai‘i without locality data. Compagno’s
(2001) map showing a broad distribution within the Hawaiian Islands is in error.

GENERAL RANGE: Antitropical along continental shelves and continental islands at the margins of the Arctic,
Atlantic, and Pacific oceans, but also occasionally open-ocean. Coastal-pelagic at 1 m to unknown
depths, probably epipelagic but overwintering in deeper water (Compagno, 1984a, 2001; Last &
Stevens, 1994).

Lamnidae — Mackerel sharks?*

Carcharodon carcharias (Linnaeus)

Squalus carcharias Linnaeus, 1758, p. 235, Habitat in Oceano Europaeo.

Carcharodon carcharias (Linnaeus, 1758): Jordan & Evermann (1905), Fowler (1928), Gosline & Brock (1960),
Kato et al. (1967), Tester (1969), Tinker (1982), Compagno (1984a, 2001), Taylor (1985, 1993), Crow et
al. (1996), Randall (1996a), Crow & Crites (2002), Hoover (2003).

TaxoNoMy: Compagno (1984a, 2001).

COMMON NAMES: Mano-niuhi or Niuhi (Gosline & Brock, 1960; Crow & Crites, 2002), White shark (AFS),
Great white shark (FAO; Hoover, 2003).

HAWAIIAN RECORDS: Hawai ‘i Island to O‘ahu and perhaps Laysan at 1 to 48 m (Jordan & Evermann, 1905;
Compagno, 1984a; Taylor, 1985, 1993; Crow e al., 1996; Crow & Crites, 2002). Carcharias vulgare
(Richardson, 1836) recorded by Wetmore (1890) is a synonym of C. carcharias, but it cannot be deter-
mined if Wetmore’s record is actually of this species or one of the more common Carcharhinus species.

GENERAL RANGE: Antitropical in all seas, less common in warm waters than in temperate regions. Coastal
and pelagic at 1-1280 m, capable of migration across oceanic regions (Compagno, 1984a, 2001).

Isurus oxyrinchus Rafinesque

Isurus oxyrinchus Rafinesque, 1810, p. 12, PL. 13 (fig. 1), Sicily, Italy.

Isuropsis glauca (Miiller & Henle, 1839): Jordan & Evermann (1905).

Isurus glaucus (Miiller & Henle, 1839): Fowler (1928), Strasburg (1958), Tester (1969).

Isurus oxyrinchus Rafinesque, 1810: Gosline & Brock (1960), Kato et al. (1967), Tinker (1982), Compagno
(1984a, 2001), Paxton et al. (1989), Eschmeyer (1990), Taylor (1993), Allen & Robertson (1994), Crow et
al. (1996), Crow & Crites (2002).

TaxoNoMy: Compagno (2001).

CoMMON NAMES: Shortfin mako (AFS; FAO).

HAWAIAN RECORDS: Maui to the Hancock Seamounts, probably throughout the archipelago and Johnston
Atoll at 35-219 m (Jordan & Evermann, 1905; Strasburg, 1958; Tester, 1969; Compagno, 1984a,
2001; Crow et al., 1996; Crow & Crites, 2002).

GENERAL RANGE: Circumglobal in all seas from temperate through tropical areas. Coastal and oceanic,
epipelagic at 1->500 m (Compagno, 1984a, 2001; Allen & Robertson, 1994).
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Isurus paucus Guitart Manday

Isurus paucus Guitart Manday, 1966, p. 3, Figs. 1, 2a, 3a,c, Cuba.
Isurus paucus Guitart Manday, 1966: Kato et al. (1967 as “probably present near Hawaii”), Tinker (1982),
Compagno (1984a, 2001), Taylor (1993), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a, 2001).

CoMMON NAMES: Longfin mako (AFS; FAO).

HAWAINAN RECORDS: Listed from the “area south of Johnston and Hawaiian Islands” and “north of the
Hawaiian Islands” (Compagno, 2001); the Hancock Seamounts and Johnston Atoll are within the
range of this species but no records exist (Tinker, 1982; Compagno, 1984a, 2001; Crow & Crites,
2002). Taylor (1993) stated that longfin mako “are not common in Hawai‘i”.

GENERAL RANGE: Known from disjunct localities in the tropical through warm-temperate Indian, Pacific,
and Atlantic oceans. Oceanic and epipelagic, depth range unknown but judging by eye size and col-

oration probably deeper-dwelling than I. oxyrinchus (Compagno, 1984a).
Hexanchiformes

Chlamydoselachidae — Frill sharks

[Chlamydoselachus anguineus Garman]

Chlamydoselachus anguineus Garman, 1884, p. 52, Fig. 47, Japanese seas.
Chlamydoselachus anguineus Garman, 1884: Tinker (1982), Compagno (1984a), Borets (1986), Last & Stevens
(1994), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a).

CoMMON NAMES: Frill shark (AFS), Frilled shark (FAO).

HawaniaN RECORDS: Tinker (1982) listed this species as “... probably worldwide in tropical seas and in
warmer temperate waters” but did not mention a Hawaiian specimen. Compagno (1984a) did not
record this species from the region. There are no confirmed records of Chlamydoselachus from with-
in the Hawaiian 200-nmi EEZ, but it has been collected at Milwaukee and Colahan Seamounts at
240-270 m just north of the Hawaiian Ridge (Borets, 1986; Crow & Crites, 2002). These records
probably form the basis of the otherwise uncorroborated Northwestern Hawaiian Islands distribution
charted by Last & Stevens (1994).

GENERAL RANGE: Circumtemperate, but known from disjunct localities in the eastern North Atlantic, off
both sides of southern Africa, Japan, the Emperor Seamounts, Australia, New Zealand, Chile, and
California. Benthic at 120-1280 m, with one pelagic record from California from 20 m over a depth
of >1500 m (Compagno, 1984a; Last & Stevens, 1994).

Hexanchidae — Cow sharks

Hexanchus griseus (Bonnaterre)

Squalus griseus Bonnaterre, 1788, p. 9, Mediterranean Sea.

Hexanchus griseus (Bonnaterre, 1788): Kato et al. (1967), Tester (1969), Tinker (1982), Humphreys et al. (1984),
Compagno (1984a), Borets (1986), Taylor (1993), Chave & Mundy (1994), Last & Stevens (1994), Crow
et al. (1996), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a).

ComMON NAMES: Sixgill shark (AFS), Bluntnose sixgill shark (FAO, Randall et al., 1997a).

HAWAIIAN RECORDS: Hawai‘i Island to the Hancock Seamounts and north to Kinmei Seamount at
110-1400 m, usually at >330 m (Kato et al. 1967, Tester 1969, Humphreys et al. 1984, Chave &
Mundy 1994, Crow et al. 1996; Crow & Crites, 2002).

GENERAL RANGE: Circumtemperate and antitropical in all seas except the Red Sea and Gulf of California.
Near bottom, occasionally pelagic, at 1-2500 m, adults usually below 91 m. The depth distribution
is related to growth and temperature, with the most shallow records being of juveniles and from cold-
er, poleward regions (Compagno, 1984a; Last & Stevens, 1994; Crow et al., 1996).
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Squaliformes’

Echinorhinidae — Bramble sharks

[Echinorhinus brucus (Bonnaterre)]

Squalus brucus Bonnaterre, 1788, p. 11, North Atlantic.
Echinorhinus brucus Bonnaterre, 1788: Gosline & Brock (1960), Tinker (1982), Compagno (1984a).

TaxoNoMY: Compagno (1984a).

COMMON NAMES: Bramble shark (AFS; FAO).

HawAnAN RECORDS: Tinker (1982) listed this species in addition to E. cookei, probably on the basis of
Gosline & Brock’s (1960) use of the name. Compagno (1984a) did not record the species from the
area. Records of this species from the Hawaiian Islands are misidentifications of E. cookei Pietsch-
mann, 1928.

GENERAL RANGE: Tropical through temperate waters of the Atlantic, Indian, and western Pacific oceans;
in the Pacific known from Japan to New Zealand with a possible record from Kiribati, but otherwise
unknown from islands of the Pacific Plate. Engybenthic at 18-900 m (Compagno, 1984a).

Echinorhinus cookei Pietschmann

Echinorhinus cookei Pietschmann, 1928, p. 297, Kaua‘i, Hawaiian Islands [original type now disintegrated; neo-
type designated from Palliser Bay, Cook Strait, New Zealand].

Echinorhinus brucus non (Bonnaterre, 1788) [a valid species that does not occur in the Hawaiian Islands]:
Gosline & Brock (1960), Tinker (1982).

Echinorhinus cookei Pietschmann, 1928: Pietschmann (1928, 1930), Fowler (1934, 1949), Kato et al. (1967),
Tester (1969), Tinker (1982), Humphreys et al. (1984), Compagno (1984a), Borets (1986), Taylor (1993),
Chave & Mundy (1994), Last & Stevens (1994), Crow et al. (1996), Robertson & Allen (2002), Crow &
Crites (2002).

TaxoNoMy: Compagno (1984a).

COMMON NAMES: Prickly shark (AFS, FAO).

HAWAIIAN RECORDS: Cross Seamount and Hawai ‘i Island to Milwaukee Seamount at 177-420 m, usually
>294 m (Pietschmann, 1928; Gosline & Brock, 1960; Tester, 1969; Humphreys et al., 1984; Chave &
Mundy, 1994; Crow et al., 1996; Crow & Crites, 2002).

GENERAL RANGE: Trans-Pacific endemic known only from Taiwan, Japan, southern Australia, New
Zealand, Belau, the Hawaiian Islands, Malpelo Island, California to Baja California, the Gulf of
California, Costa Rica to Peru, and Chile. Engybenthic at 11-650, usually at >69 m (Compagno,
1984a; Last & Stevens, 1994; Crow et al., 1996; Robertson & Allen, 2002).

Dalatiidae — Deep-sea dogfish sharks®

Centroscyllium nigrum Garman

Centroscyllium nigrum Garman, 1899, p. 28, Pls. 1 (fig. 2), 4-5, 69 (fig. 1), eastern Pacific at 7°09'30"N, 81°
08'30"W.

Centroscyllium ruscosum Gilbert, 1905: Gilbert (1905).

Centroscyllium granulosum non (Gtuinther, 1880) [= Etmopterus granulosus (Giinther, 1880), a valid species not
found in the Hawaiian Islands]: Kato et al. (1967), Tinker (1982).

Centroscyllium nigrum Garman, 1899: Fowler (1928, 1949), Gosline & Brock (1960), Clarke (1972), Tinker
(1982), Compagno (1984a), Humphreys et al. (1984), Taylor (1993), Long (1994), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a). Shirai & Nakaya (1990) have implied that C. ruscosum should be rec-
ognized as a valid species distinct from C. nigrum.

COMMON NAMES: Combtooth dogfish (AFS; FAO).

HAWAIAN RECORDS: O‘ahu to the Hancock Seamounts at 764-920 m (Gilbert, 1905; Clarke, 1972;
Humphreys et al., 1984; Crow & Crites, 2002).

GENERAL RANGE: The Hawaiian Islands and isolated localities in the eastern Pacific including southern
California, Panama, Cocos Islands, Columbia, Ecuador, Chile, and the Galapagos. Benthopelagic at
269-1143 m (Compagno, 1984a; Long, 1994).



100 BISHOP MUSEUM BULLETIN IN ZOOLOGY 6 (2005)

Dalatias licha (Bonnaterre)

Squalus licha Bonnaterre, 1788, p. 12, “La Cap Breton”.

Dalatias lica (Bonnaterre, 1788) [lapsus in spelling of species name]: Struhsaker (1973a).

Dalatias licha (Bonnaterre, 1788): Tinker (1982), Compagno (1984a), Humphreys et al. (1984), Borets (1986),
Taylor (1993), Last & Stevens (1994), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a).

ComMON NAMES: Kitefin shark (AFS; FAO), Seal shark.

HAWAIIAN RECORDS: Maui to Milwaukee Seamount at 260-350 m (Struhsaker, 1973a; Compagno, 1984a;
Humphreys er al., 1984; Borets, 1986; Crow & Crites, 2002).

GENERAL RANGE: Circumtemperate; disjunct and perhaps antitropical in the temperate and subtropical At-
lantic, Pacific, and Indian oceans: Georges Bank, Gulf of Mexico, Eastern North Atlantic, Medi-
terranean Sea, Gulf of Guinea, western Indian Ocean, Japan, eastern and southern Australia, New
Zealand, and the Hawaiian Islands. Usually near bottom but often pelagic at 37-1800 m (Compagno,
1984a).

Etmopterus bigelowi Shirai & Tachikawa

Etmopterus bigelowi Shirai & Tachikawa, 1993, p. 487, Figs. 1b-d, 2b, 5b, Off Angola at 11°37'S, 5°13'W.
Etmopterus pusillus non (Lowe, 1839) [in part]: Humphreys et al. (1984), Borets (1986).
Etmopterus bigelowi Shirai & Tachikawa, 1993: Shirai & Tachikawa (1993), Crow & Crites (2002).

TaxoNoMy: Shirai & Tachikawa (1993).

CoMMON NAMES: Blurred smooth lantern shark (Crow & Crites, 2002).

HawAniAN RECORDS: The Emperor Seamounts through the Hancock Seamounts at about 390 m (Shirai &
Tachikawa, 1993; Crow & Crites, 2002).

GENERAL RANGE: Tropical and subtropical in Atlantic, Indian, and Pacific oceans. In Pacific, known only
from off Okinawa, southeastern Australia, the Emperor Seamounts, northern Hawaiian Ridge, and
the Nazca/Sala y Gomez Ridge. Benthopelagic at 163—1000 m (Shirai & Tachikawa, 1993).

Etmopterus lucifer Jordan & Snyder

Etmopterus lucifer Jordan & Snyder, 1902, p. 79, Fig. 1, Misaki, Japan.
Etmopterus lucifer Jordan & Snyder, 1902: Kato et al. (1967), Tinker (1982), Compagno (1984a), Borets (1986),
Yamakawa et al. (1986), Last & Stevens (1994), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a). This nominal species may be a species complex; the taxonomy of this
form and related species is in need of review (Last & Stevens, 1994).

CoMMON NAMES: Blackbelly lantern shark (AFS; FAO).

HAWAIIAN RECORDS: Reported from the main Hawaiian Islands to Koko Seamount at 270-400 m (Borets,
1986; Crow & Crites, 2002; NMFES, unpubl. data). Etmopterus lucifer is routinely identified from
the main Hawaiian Islands through the Hancock Seamounts but the genus, including species distri-
butions, needs critical reevaluation (Yamakawa et al., 1986). Kato et al. (1967) included E. villosus
from Hawai‘i in their discussion of E. [ucifer without implying that the two were synonymous; E.
lucifer was only mentioned as an example of the genus. Compagno (1984a) and Last & Stevens
(1994) did not record E. lucifer from the Emperor Seamounts or Hawaiian Ridge and the occurrence
of this species in the region needs confirmation.

GENERAL RANGE: Southern Atlantic and Indian oceans to the western Pacific from Japan to New Zealand;
Nazca and Sala y Gomez ridges in the eastern South Pacific. Records from the Hawaiian Islands are
unconfirmed. Perhaps antitropical. Benthopelagic at 183-823 m (Compagno, 1984a).

Etmopterus pusillus (Lowe)
Acanthidium pusillum Lowe, 1839, p. 91, off Madeira.
Etmopterus pusillus (Lowe, 1839): Humphreys et al. (1984), Uchida & Uchiyama (1986), Borets (1986), Com-
pagno (1984a), Shirai & Tachikawa (1993), Last & Stevens (1994), Wetherbee & Kajiura (2000), Crow &
Crites (2002).
TaxoNoMY: Shirai & Tachikawa (1993).
COMMON NAMES: Smooth lanternshark (FAO), Slender lantern shark.
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HAWAIIAN RECORDS: Midway to the Hancock and southern Emperor Seamounts at 263—400 m (Hum-
phreys et al., 1984; Uchida & Uchiyama, 1986; Borets, 1986; Shirai & Tachikawa, 1993; Wetherbee
& Kajiura, 2000; Crow & Crites, 2002).

GENERAL RANGE: Circumtemperate in the Atlantic, Indian, and Pacific oceans. In western Pacific from
Japan to New Zealand, known only from the Emperor Seamounts and Hawaiian Ridge on the cen-
tral Pacific Plate. Benthopelagic at 200—1000 m, possibly to 1998 m (Compagno, 1984a; Shirai &
Tachikawa, 1993; Last & Stevens, 1994).

Etmopterus villosus Gilbert
Etmopterus villosus Gilbert, 1905, p. 580, P1. 66, off southern coast of Moloka‘i, Hawaiian Islands.
Etmopterus villosus Gilbert, 1905: Gilbert (1905), Fowler (1928, 1949), Gosline & Brock (1960), Kato et al.
(1967), Tinker (1982), Humphreys et al. (1984), Compagno (1984a), Uchida & Uchiyama (1986),
Yamakawa et al. (1986), Chave & Jones (1991), Taylor (1993), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a), Yamakawa et al. (1986).

COMMON NAMES: Hawaiian lanternshark (FAO).

HAWATIAN RECORDS: Recorded from Hawai‘i Island to the Hancock Seamounts at 280-1610 m (Gilbert,
1905; Uchida & Uchiyama, 1986; Chave & Jones, 1991; Crow & Crites, 2002) but records other
than those of Gilbert (1905) need verification by the identification of collected specimens because
of the difficulty in distinguishing species of Etmopterus.

GENERAL RANGE: Hawaiian endemic. Benthopelagic at 280-1610 m (Compagno, 1984a; Uchida & Uchi-
yama, 1986; Chave & Jones, 1991).

Euprotomicrus bispinatus (Quoy & Gaimard)
Scymnus bispinatus Quoy & Gaimard, 1824, p. 197, PI. 44 (figs. 1-2), Mauritius.
Euprotomicrus bispinatus (Quoy & Gaimard, 1824): Fowler (1928), Gosline & Brock (1960), Hubbs et al.
(1967), Kato et al. (1967), Tinker (1982), Compagno (1984a), Taylor (1993), Last & Stevens (1994), Crow
& Crites (2002).

TaxoNoMy: Compagno (1984a).

COMMON NAMES: Pygmy shark (AFS; FAO).

HAWATIAN RECORDS: Hawai ‘i Island through Midway, perhaps Johnston Atoll and the Hancock Seamounts;
probably throughout the area, in epipelagic waters (Fowler, 1928; Hubbs et al., 1967; Compagno,
1984a; Crow & Crites, 2002).

GENERAL RANGE: Circumtemperate in the south Atlantic and southern Indian oceans, antitropical in
Pacific. Epi-, meso-, and perhaps bathypelagic at 1->400 and perhaps >1800 m (Compagno, 1984a;
Last & Stevens, 1994). The depth range of 1800-9900 m given by Taylor (1993) is unverified; the
lower part of this range is deeper than the greatest depth of the oceans.

Isistius brasiliensis (Quoy & Gaimard)
Scymnus brasiliensis Quoy & Gaimard, 1824, p. 198, Cape Verde Islands.
Isistius brasiliensis (Quoy & Gaimard, 1824): Fowler (1928, 1931, 1934, 1949), Gosline & Brock (1960),
Strasburg (1963), Kato er al. (1967), Clarke & Wagner (1976), Tinker (1982), Compagno (1984a),
Humpbhreys et al. (1984), Taylor (1993), Last & Stevens (1994), Crow & Crites (2002).

TaxoNoMy: Compagno (1984a).

CoMMON NAMES: Collared dogfish (AFS), Cookiecutter shark (FAO).

HAwAIIAN RECORDS: Hawai‘i Island to the Hancock Seamounts at 1-302 m (Fowler, 1928; Gosline &
Brock, 1960; Strasburg, 1963; Clarke & Wagner, 1976; Humphreys et al., 1984; Crow & Cerites,
2002).

GENERAL RANGE: Circumsubtropical in the Atlantic, Indian and Pacific oceans, often near oceanic islands.
Epi- to bathypelagic at 1-3500 m, with diurnal migrations from >1000 m during the day toward the
surface at night (Compagno, 1984a; Last & Stevens, 1994).

[Somniosus pacificus Bigelow & Schroeder]

Somniosus pacificus Bigelow & Schroeder, 1944, p. 35, Sagami Sea, Japan.
Somniosus pacificus Bigelow & Schroeder, 1944: Tinker (1982), Compagno (1984a), Wilson et al. (1985), Last

& Stevens (1994).
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TaxoNoMy: Compagno (1984a).

COMMON NAMES: Pacific sleeper shark (AFS; FAO).

HawanaN RECORDS: Tinker (1982) included this species but did not state that it has been found in Hawai ‘i.
A large shark tentatively identified as S. pacificus was photographed at Horizon Guyot (19°20'N,
169°00'W; Wilson et al., 1985).

GENERAL RANGE: Antitropical in the boreal through temperate Pacific Ocean, Bering Sea, and southern
Arctic Ocean above the Bering Strait; along continental margins from 70°N to 20°N off Baja Cali-
fornia and at 40-50°S off Tasmania and southern New Zealand. Unconfirmed records from the
southern Indian and Atlantic oceans. Epibenthic at 1-2000 m, occurring in progressively deeper
water away from the poles (Compagno, 1984a; Last & Stevens, 1994).

Trigonognathus kabeyai Mochizuki & Ohe

Trigonognathus kabeyai Mochizuki & Ohe, 1990, p. 385, Figs. 1-5, off Shionomisaki, Japan.
Trigonognathus kabeyai Mochizuki & Ohe, 1990: Mochizuki & Ohe (1990), Wetherbee & Kajiura (2000), Crow
& Crites (2002).

TaxoNoMY: Mochizuki & Ohe (1990), Wetherbee & Kajiura (2000).

COMMON NAMES: Viper shark (Wetherbee & Kajiura, 2000), Triangle-jaw lantern-shark, Viper dogfish
(Crow & Cerites, 2002).

HAwATIAN RECORDS: Southeast Hancock Seamount, collected with a bottom trawl at 270 m (Wetherbee &
Kajiura, 2000; Crow & Crites, 2002).

GENERAL RANGE: A western-central North Pacific endemic known only from Japan and the northern

Hawaiian Ridge. Probably engybenthic at 270-360 m (Mochizuki & Ohe, 1990; Wetherbee &
Kajiura, 2000).

Zameus squamulosus (Giinther)

Centrophorus squamulosus Giinther, 1877b, p. 433, off Inoshima, Japan.
Scymnodon squamulosus (Giinther, 1877b): Compagno (1984a), Wetherbee & Crow (1996), Crow & Crites (2002).
Zameus squamulosus (Giinther, 1877b): Taniuchi & Garrick (1986), Shirai (1992, 1996), Last & Stevens (1994).

TaxoNoMY: Taniuchi & Garrick (1986), Last & Stevens (1994). The generic placement of this species is
controversial; Wetherbee & Crow (1996) argued for retention of the species in Scymnodon but other
authors (Shirai, 1992; Last & Stevens, 1994; Shirai, 1996) have followed Taniuchi & Garrick (1986)
in placing Z. squamulosus in a monotypic genus.

COMMON NAMES: Velvet dogfish (FAO).

HAWAIIAN RECORDS: Northeast of Kaua‘i at 27-35 m. Another specimen was collected at ca. 28°24'N,
157°54'W at 157 m, outside of the 200-nmi EEZ (Wetherbee & Crow, 1996; Crow & Crites, 2002).

GENERAL RANGE: Gulf of Mexico, tropical and south Atlantic, South Africa, Australia, southern Japan,
Kyushu-Palau Ridge, Okinawa Trough, South China Sea, New Zealand, the Hawaiian Islands, and
Chile. Pelagic and benthopelagic at 27-1500 or 2000 m, with most captures at 400-900 m (Com-
pagno, 1984a; Taniuchi & Garrick, 1986; Last & Stevens, 1994; Wetherbee & Crow, 1996).

Centrophoridae — Gulper sharks

Centrophorus cf. granulosus (Bloch & Schneider)

Squalus granulosus Bloch & Schneider, 1801, p. 135, no type locality given.
Centrophorus cf. granulosus (Bloch & Schneider, 1801): Chave & Mundy (1994).
Centrophorus atromarginatus Garman, 1913: Masuda et al. (1984).

Centrophorus granulosus (Bloch & Schneider, 1801): Compagno (1984a), Last & Stevens (1994), Crow & Crites
(2002).

TaxoNoMY: Compagno (1984a). The specimen photographed off O‘ahu matches the description of C.
atromarginatus in Masuda et al. (1984) and keys to C. granulosus in Compagno (1984a). Centro-
phorus atromarginatus was considered questionably to be a junior synonym of C. granulosus by
Compagno (1984a).

COMMON NAMES: Gulper shark (AFS, FAO).
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HAwAIIAN RECORDS: Tentatively identified from O‘ahu at 500 m (Chave & Mundy, 1994; Crow & Cerites,
2002).

GENERAL RANGE: Perhaps circumsubtropical except for the eastern Pacific, with disjunct records from the
Gulf of Mexico, Mediterranean Sea, Atlantic, Indian, and western Pacific oceans. Known only from
southern Japan, Papua New Guinea, northeastern Australia, and perhaps the Hawaiian Islands in the
Pacific. Benthopelagic at 100-1200 m (Compagno, 1984a; Last & Stevens, 1994).

Centrophorus tessellatus Garman

Centrophorus tessellatus Garman, 1906, p. 205, east of Japan, off Honshu Island.
Centrophorus tessellatus Garman, 1906: Clarke (1972), Randall (1976a), Tinker (1982), Compagno (1984a),
Taylor (1993), Adam et al. (1998), Crow & Crites (2002).

TaxoNoMY: Compagno (1984a).

COMMON NAMES: Mosaic gulper shark (FAO).

HAWATIAN RECORDS: O‘ahu at 260-370 m (Clarke, 1972; Crow & Crites, 2002).

GENERAL RANGE: Perhaps Indo-Pacific but known only from the Maldives, southern Japan and the Ha-
waiian Islands. Benthopelagic at 260-728 m (Compagno, 1984a; Adam et al., 1998).

Squalidae — Dogfish sharks

[Cirrhigaleus asper (Merrett)]

Squalus asper Merrett, 1973, p. 94, Fig. 1; P1. 1b, off Aldabra, Indian Ocean.
Squalus asper Merrett, 1973: Compagno (1984a), Taylor (1993).
Cirrhigaleus asper (Merrett, 1973): Shirai (1992).

TaxoNoMY: Shirai (1992).

COMMON NAMES: Roughskin dogfish (AFS), Roughskin spurdog (FAO).

HAWAIIAN RECORDS: Compagno (1984a) gave the first Hawaiian record of this species without specifying
the location or depth. Taylor (1993) included C. asper in his book on Hawaiian sharks but it is like-
ly that this inclusion was based on Compagno (1984a). The presence of C. asper in the Hawaiian
Archipelago needs confirmation.

GENERAL RANGE: Known only from the Gulf of Mexico and western Indian Ocean with a questionable
listing from the Hawaiian Islands. Benthopelagic at 214-600 m (Compagno, 1984a; Taylor, 1993).

Squalus mitsukurii Jordan & Snyder

Squalus mitsukurii Jordan & Snyder in Jordan & Fowler, 1903b, p. 629, Fig. 3, Misaki, Japan.

Squalus suckleyi non (Girard, 1855) [a junior synonym of Squalus acanthias Linnaeus, 1758, a species that is not
found in the Hawaiian Islands]: Fowler (1928, 1931, 1949).

Squalus blainville non (Risso, 1827) [a valid species not found in the Hawaiian Islands]: Kato er al. (1967),
Clarke (1972), Struhsaker (1973a), Iwai (1976), Novikov et al. (1981), Tinker (1982)?, Borets (1986).

Squalus fernandinus non Molina, 1782 [a junior synonym of Squalus acanthias Linnaeus, 1758, a species that is
not found in the Hawaiian Islands]: Gosline & Brock (1960), Tinker (1982)?

Squalus mitsukurii Jordan & Snyder in Jordan & Fowler, 1903b: Snyder (1904), Gilbert (1905), Jordan &
Evermann (1905), Compagno (1984a), Uchida & Uchiyama (1986), Muifioz-Chapuli & Ramos (1989),
Taylor (1993), Wilson & Seki (1994), Chave & Mundy (1994), Last & Stevens (1994), Crow & Crites
(2002).

TAaxONOMY: Squalus blainville is a valid species that does not occur in the Pacific. Squalus fernandinus
and S. suckleyi, synonyms of S. acanthias, are other names that have been misapplied to specimens
from Hawaiian waters (Compagno, 1984a). Central North Pacific records of these species are of S.
mitsukurii and perhaps other species; the taxonomy of this group is confused (see Mufioz-Chapuli &
Ramos, 1989; Last & Stevens, 1994). Tinker (1982) recognized two species of Squalus from
Hawaiian waters, but neither of the names that he used can be associated with confidence to either
of the squalid species which have been reported from here.

COMMON NAMES: Mand, Shortspine spurdog (FAO), Greeneye spurdog.

HAWAIIAN RECORDS: Hawai‘i Island to the Hancock and Milwaukee Seamounts at 29-518 m (Snyder,
1904; Gilbert, 1905; Jordan & Evermann, 1905; Clarke, 1972; Struhsaker, 1973a; Novikov et al.,
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1981; Uchida & Uchiyama, 1986; Borets, 1986; Wilson & Seki, 1994; Chave & Mundy, 1994; Crow
& Crites, 2002). Squalus species recorded at Midway, Ladd Seamount, and the Hancock Seamounts
from 116-256 m were not identified to species. (Humphreys ez al., 1984; Uchida & Uchiyama, 1986)
but were probably S. mitsukurii although the possibility that they were Cirrhigaleus asper cannot be
dismissed.

GENERAL RANGE: Western North Pacific from northern Japan to Vietnam and east to the Hawaiian Islands.
Perhaps circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans. The dis-
tribution of S. mitsukurii is uncertain because of confusion about the identification of this and simi-
lar species. Bentho-pelagic at 29-600 m, perhaps from 4-740 m (Compagno, 1984a; Chave &
Mundy, 1994; Last & Stevens, 1994).

Rajiformes’
Torpedinoidei

Torpedinidae — Electric rays

Torpedo sp.

Torpedinidae: Tinker (1982).
Torpedo sp.: Struhsaker (1973a), Chave & Mundy (1994), Chave & Malahoff (1998), Crow & Crites (2002).

TaxoNoMY: Struhsaker (1973a) first reported Torpedo sp. from specimens collected at 476 m off Maui
and 265-274 m in the Kalohi Channel between Moloka‘i and Lana‘i. The fate of these specimens is
unknown, except for an embyro(s) at the Bishop Museum (Crow & Crites, 2002). It has not been
determined if this is a species that has been described from elsewhere or if it is an undescribed
species.

CoMMON NAMES: Electric ray, Torpedo (FAO).

HAWwAIIAN RECORDS: Hawai ‘i Island to O‘ahu. Benthic at 265-476 m (Struhsaker, 1973a; Chave & Mundy,
1994; Chave & Malahoff, 1998; Crow & Crites, 2002; R. Moffitt, pers. comm., 1999).

GENERAL RANGE: Unknown.

Myliobatoidei

Plesiobatidae — Deepwater stingrays®

Plesiobatis daviesi (Wallace)

Urotrygon daviesi Wallace, 1967, p. 8, Figs. 3—4, Mozambique Channel, off mouth of Limpopo River, South
Africa.

Urotrygon daviesi Wallace, 1967: Struhsaker (1973a), Clarke (1972), Randall (1976a), Masuda et al. (1984),
Compagno in Smith & Heemstra (1986), Myers & Donaldson (1996).

Plesiobatis daviesi (Wallace, 1967): Nishida (1990), Chave & Mundy (1994), Last & Stevens (1994), Crow &
Crites (2002).

TaxoNoMY: Nishida (1990). Last & Stevens (1994) reintained this species in the Urolophidae.

COMMON NAMES: Deepwater stingray, Giant stingaree (FAO).

HAwAIIAN RECORDS: Hawai‘i Island to French Frigate at 185-780 m (Struhsaker, 1973a; Randall, 1976a;
Chave & Mundy, 1994; Crow & Crites, 2002; NMFS data Sept. 2001).

GENERAL RANGE: South Africa and Mozambique to the Kyushu-Palau Ridge, southern China, western and
eastern Australia, the Mariana Islands and the Hawaiian Islands. Benthic at 44-780 m (Struhsaker,
1973a; Masuda et al., 1984; Compagno in Smith & Heemstra, 1986; Last & Stevens, 1994; Myers
& Donaldson, 1996).

Hexatrygonidae — Sixgill rays

Hexatrygon sp.

Family nov.: Struhsaker (1973a).
Hexatrygon bickelli Heemstra & Smith, 1980: Smith & Heemstra in Smith & Heemstra (1986), Nelson (1994),
Crow & Crites (2002).
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Hexatrygon longirostra (Chu & Meng in Chu, Meng, Hu & Li, 1981): Shen (1986a, 1986b), Chave & Mundy
(1994).

TaxoNoMY: Validity of the five nominal species in the family is uncertain (Last & Stevens, 1994; Steh-
mann & Shcherbachev, 1995).

COMMON NAMES: Sixgill stingray (FAO).

HAWAIIAN RECORDS: Hawai‘i Island to Maui at 622-950 m (Struhsaker, 1973a; Chave & Mundy, 1994;
Crow & Crites, 2002).

GENERAL RANGE: Unknown pending species identification; H. bickelli is known from South Africa, H. lon-
girostra and three other nominal species from the South China Sea, East China Sea, and Taiwan. The
genus is also known from Indonesia, western and eastern Australia. Benthic at 362-1120 m
(Struhsaker, 1973a; Smith & Heemstra in Smith & Heemstra, 1986; Shen, 1986a, b; Chave & Mundy,
1994; Last & Stevens, 1994; Stehmann & Shcherbachev, 1995).

Dasyatidae — Stingrays

Dasyatis dipterura (Jordan & Gilbert)

Dasybatis dipterurus Jordan & Gilbert, 1880a, p. 31, San Diego Bay, California.

Dasyatis hawaiensis Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Dasyatis hawaiiensis Jenkins, 1903 [lapsus in spelling of species name]: Gosline & Brock (1960), Tinker (1982),
Uchida & Uchiyama (1986).

Dasyatis brevis (Garman, 1880): Fowler (1928, 1931, 1949), Nishida & Nakaya (1990), Chave & Mundy (1994),
Allen & Robertson (1994), Randall (1996a).

Dasyatis dipterura (Jordan & Gilbert, 1880a): Eschmeyer (1998), Robertson & Allen (2002), Crow & Crites
(2002), Hoover (2003).

TaxoNoMy: Nishida & Nakaya (1990) argued that Dasyatis dipterura, D. brevis, and D. hawaiensis are
the same species and used D. brevis as its valid name. Eschmeyer (1998), in his entry for D. dipteru-
ra, noted that the description of D. dipterura was published more than four months before the
description of D. brevis and therefore has priority as the senior synonym.

COMMON NAMES: Hihimanu (Hoover, 1993, 2003), Lupe (Hoover, 1993, 2003), Diamond stingray (AFS;
Hoover, 2003), Hawaiian stingray (Hoover, 1993).

HawaAliAN RECORDS: Reported from O‘ahu (Jenkins, 1903; Fowler, 1928). It is likely that the records of
Uchida & Uchiyama (1986) from Necker and Laysan at 311-355 m, and of Chave & Mundy (1994)
from 52-150 m were of other species (J.E. Randall, pers. comm., Mar. 2005). The type of D.
hawaiensis and only known archived specimen from the Hawaiian Islands was a juvenile only 17
inches long (6.5 inch disk length) (see Crow & Crites, 2002). The occurrence of D. dipterura in the
Hawaiian Islands needs verification with identified adult specimens that should be placed in archival
collections.

GENERAL RANGE: Eastern Pacific from California to Peru, the Galapagos Islands, and from the Hawaiian
Islands. Benthic at 10-355 m (Uchida & Uchiyama, 1986; Nishida & Nakaya, 1990; Chave &
Mundy, 1994; Allen & Robertson, 1994; Robertson & Allen, 2002).

Dasyatis lata (Garman)

Trygon lata Garman, 1880, p. 170, Hawaiian Islands.

Dasyatis sciera Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Dasyatis latus (Garman, 1880): Garman (1880), Fowler (1928, 1949), Gosline & Brock (1960), Struhsaker
(1973a), Tinker (1982), Uchida & Uchiyama (1986), Nishida & Nakaya (1990), Chave & Mundy (1994),
Randall (1996a), Crow & Crites (2002).

Dasyatis lata (Garman, 1880): Jordan & Evermann (1905), Hoover (2003).

TaxoNoMyY: Nishida & Nakaya (1990).

CoMMON NAMES: Hihimanu (Hoover, 1993, 2003), Lupe (Hoover, 1993, 2003; Randall, 1996a), Brown
stingray (Hoover, 1993, 2003), Broad stingray (Randall, 1996a; Hoover, 2003).

HAWAIIAN RECORDS: Moloka‘i to Laysan at 40-357 m (Garman, 1880; Jenkins, 1903; Jordan & Evermann,
1905; Struhsaker, 1973a; Chave & Mundy, 1994; Crow & Crites, 2002).

GENERAL RANGE: The Hawaiian Islands and Taiwan. Benthic at 40-357 m (Uchida & Uchiyama, 1986;
Nishida & Nakaya, 1990; Chave & Mundy, 1994).
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[Dasyatis matsubarai Miyosi]

Dasyatis matsubarai Miyosi, 1939, p. 96, Fig. 3, Off Hyuga Nada, east coast of Miyazaki Prefecture, Japan.
Dasyatis matsubarai Miyosi, 1939: Humphreys et al. (1984), Nishida & Nakaya (1990).

TaxoNoMyY: Nishida & Nakaya (1990).

HAWAIIAN RECORDS: Recorded from the Hancock Seamounts (Humphreys ez al. 1984) but this needs ver-
ification.

GENERAL RANGE: Japan to the Emperor Seamounts and perhaps the northern Hawaiian Ridge. Benthic at
unrecorded depths (Humphreys et al., 1984; Nishida & Nakaya, 1990).

Pteroplatytrygon violacea (Bonaparte)

Trygon violacea Bonaparte, 1832, fasc. 1, punt. 6, pl. 7, Italy.

Dasyatis violacea (Bonaparte, 1832): McEachran & Capapé in Whitehead et al. (1984), Compagno in Smith &
Heemstra (1986), Nishida & Nakaya (1990), Boggs (1992), Last & Stevens (1994), Randall (1996a),
Mollett (2002).

“Dasyatis or Pteroplatytrygon violacea” (Bonaparte, 1832): Compagno (1996).

Pteroplatytrygon violacea (Bonaparte, 1832): Last & Compagno (1999), Robertson & Allen (2002), Crow &
Crites (2002).

TaxoNoMyY: Nishida & Nakaya (1990). Last & Compagno (1999) place this species in the monotypic
genus Pteroplatytrygon.

COMMON NAMES: Pelagic stingray (AFS; FAO).

HAWAIIAN RECORDS: Probably throughout the region. Specimens have been taken near the Hancock Sea-
mounts and approximately 100 nmi southwest of Hawai ‘i Island (Boggs, 1992; Mollett, 2002; Crow
& Crites, 2002; R. Humphreys, unpubl. data). The Bishop Museum has specimens collected in and
near Hawaiian waters (J.E. Randall, pers. comm., January 1991; Compagno, 1996).

GENERAL RANGE: Circumglobal in all tropical through temperate seas but not yet documented from the
western or central Indian Ocean. Pelagic at 1-381 m, usually at 1-100 m (McEachran & Capapé in
Whitehead et al., 1984; Compagno in Smith & Heemstra, 1986; Mollett, 2002).

Myliobatididae — Eagle rays®

Aetobatus narinari (Euphrasen)

Raja narinari Euphrasen, 1790, p. 217, P1. 10, Brazil or St. Bartholomieu, West Indies.

Stoasodon narinari (Euphrasen, 1790): Jordan & Evermann (1905).

Aetobatus narinari (Euphrasen, 1790): Steindachner (1900), Jenkins (1903), Snyder (1904), Fowler (1928, 1931,
1934, 1949), Bigelow & Schroeder (1953a), Gosline & Brock (1960), Tinker (1982), Okamoto & Kanenaka
(1984), Randall et al. (1985a, 1993b), Myers (1989), Eschmeyer (1990), Hoover (1993, 2003), Allen &
Robertson (1994), Last & Stevens (1994), Randall (1996a), Crow & Crites (2002).

TaxoNoMY: Bigelow & Schroeder (1953a). There is an unresolved nomenclatural problem for this
species. Eschmeyer (1990) noted that Raja aquila Linnaeus, 1758, is the type of Aetobatis, but this
species is now placed in Myliobatis (for examples see McEachran & Séret in Quéro et al., 1990;
Eschmeyer, 1998). Eschmeyer (1990) stated that both genera were established in 1816, but the type
of Aetobatus was designated in 1822, earlier than the 1828 designation of the type of Myliobatis. The
nomenclatural status of Aetobatis narinari thus needs to be determined.

CoMMON NAMES: Hailepo (Hoover, 1993, 2003), Hihimanu (Randall, 1996; Crow & Crites, 2002), Lupe
(Crow & Crites, 2002), Spotted eagle ray (AFS; FAO; Hoover, 1993, 2003; Randall, 1996).

HAWAINIAN RECORDS: Johnston Atoll and Hawai‘i Island to Kure and the Hancock Seamounts at ca. 7 m
(Steindachner, 1900; Jordan & Evermann, 1905; Okamoto & Kanenaka, 1984; Randall et al., 1985b,
1993b; Hoover, 1993; Crow & Crites, 2002; NMFS, unpubl. data for the Hancock Seamounts).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas, straying into temperate areas. Bentho-
pelagic, usually found near land, at 1-60 m (Bigelow & Schroeder, 1953a; Allen & Robertson, 1994;
Last & Stevens, 1994).
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Manta birostris (Walbaum)

Raja birostris Walbaum, 1792, p. 535, no type locality given [Eschmeyer (1998) commented that the apparent
non-binomial presentation of the name by Walbaum was due to a typographical error; Eschmeyer (1998)
stated that the species is valid as Manta birostris (Donndorff, 1798) even though no entry for Donndorff’s
description was given in Eschmeyer’s catalog; this discrepancy was clarified in the updated website for
Eschmeyer’s (1998) catalog as of November 2001 (http://www.calacademy.org/research/ichthyology/cata-
log/fishcatmain.asp), where the authorship of the name is unequivocally given as Walbaum].

Manta birostris (Walbaum, 1792): Fowler (1928), Tinker (1982), Compagno in Smith & Heemstra (1986), Allen
& Robertson (1994), Last & Stevens (1994), Randall (1996a), Compagno & Last (1999), Crow & Crites
(2002), Hoover (2003).

Manta alfredi (Krefft, 1868): Bigelow & Schroeder (1953a), Tinker (1982), Randall et al. (1993b).

Manta sp.: Randall et al. (1985a).

TAXONOMY: Manta is in need of revision. Compagno in Smith & Heemstra (1986) suggested that there
might only be one species. The correct names for Hawaiian Manta cannot be given until this is
resolved. Manta alfredi is the name most frequently seen in reports of Hawaiian manta rays, but
Manta birostris is the older name. Myers (1989), Paxton et al. (1989), Compagno & Last (1999) and
T. Clark, pers. comm., April 2004) stated that M. birostris might be a senior synonym of M. alfredi.

CoMMON NAMES: Hahalua (Hoover, 1993, 2003), Hahalua (Randall, 1996a), Manta (AFS; Randall, 1996a),
Giant manta (FAO), Manta ray (Hoover, 1993, 2003; Randall et al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Midway at 1-120 m (Fowler, 1928; Tinker, 1982;
Randall et al., 1985b, 1993b; Crow & Crites, 2002).

GENERAL RANGE: Unknown because of uncertainties in taxonomy. Perhaps circumglobal in tropical through
warm-temperate waters. Pelagic from surface to at least 120 m (Bigelow & Schroeder, 1953a; Randall
et al., 1985b; Allen & Robertson, 1994; Last & Stevens, 1994).

Mobula japanica (Miiller & Henle)

Cephaloptera japanica Miiller & Henle, 1841, p. 185, Japan.

Mobula japonica (Miiller & Henle, 1841) [lapsus; a commonly seen misspelling for Mobula japanica]: Jordan
& Evermann (1905) [perhaps misidentified Manta specimens], Fowler (1928), Gosline & Brock (1960),
Tinker (1982), Crow & Crites (2002).

Mobula japanica (Miiller & Henle, 1841): Notarbartolo-di-Sciara (1987), Last & Stevens (1994).

TaxoNoMY: Notarbartolo-di-Sciara (1987). The often seen misspelling of the species name as japonica is
logical but incorrect.

CoMMON NAMES: Hihimanu, Spinetail mobula (AFS; FAO), Spinetail devil ray (Crow & Crites, 2002),
Japanese devilray.

HAWAIIAN RECORDS: Maui to O‘ahu (Jordan & Evermann, 1905; Fowler, 1928; Crow & Crites, 2002). The
specimens observed at Maui had a brown color more characteristic of M. tarapacana Philippi than
of M. japanica and were likely the former species (J.E. Randall, pers. comm., June 2003).

GENERAL RANGE: Probably circumtropical and subtropical in Gulf of California, Pacific, Atlantic, and
Indian oceans (Notarbartolo-di-Sciara, 1987; Last & Stevens, 1994). Pelagic, depths unrecorded.

Class Actinopterygii
Division Teleostei
Osteoglossiiformes

Osteoglossidae — Bonytongues, Osteoglossids

[Osteoglossum bicirrhosum (Cuvier)]

Ischnosoma bicirrhosum Cuvier, 1829, p. 328, Brazil [see Eschmeyer (1990, 1998) for the explanation of the
complicated nomenclatural history of this species and these genera; the status of these names was fixed by
Opinion 1621 of the ICZN].

Osteoglossum species: Devick (1991), Fuller et al. (1999).

TaxonoMy: Kanazawa (1966).
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COMMON NAMES: Arawana (AFS), arowana, aruana, arowhana, silver aruana, green arowana.

HAWAIIAN RECORDS: An Osteoglossum species was reported from an O‘ahu freshwater reservoir in
1988-89 but did not become established (Devick, 1991; Fuller et al., 1999). No specimen was col-
lected and the species was not identified. Osteoglossum bicirrhosum is more frequently imported
than O. ferreirai Kanazawa and is likely to be the species introduced in Hawai ‘i.

GENERAL RANGE: Freshwaters of the Rapununi, Amazon and Rio Negro Basins, South America at the sur-
face (Kanazawa, 1966).

Elopiformes
Elopoidei

Elopidae — Tenpounders, Ladyfishes

Elops hawaiensis Regan

Elops hawaiensis Regan, 1909a, p. 39, Hawaiian Islands.

Elops saurus non Linnaeus, 1766 [in part?; a valid species that does not occur in the Hawaiian Islands]: Stein-
dachner (1900), Fowler (1900), Jenkins (1903), Jordan & Evermann (1905), Fowler (1949).

Elops hawaiensis Regan, 1909a: Regan (1909), Fowler (1928, 1931), Gosline & Brock (1960), Whitehead
(1962), Fraser (1973), Tinker (1982), Hoover (1993, 2003), Randall (1996a).

TaxoNoMY: The genus is in need of revision (Whitehead, 1962; Fraser, 1973; Springer, 1982).

COMMON NAMES: Awa-awa (Hoover, 1993), Awa‘aua (Randall, 1996; Hoover, 2003), Hawaiian ladyfish
(FAO; Hoover, 1993), Hawaiian tenpounder (Randall, 1996; Hoover, 2003), Tenpounder (DLNR;
Hoover, 2003).

HAWAIIAN RECORDS: O‘ahu at 1-3 m (Steindachner, 1900; Jordan & Evermann, 1905; Regan, 1909a; Hoo-
ver, 1993).

GENERAL RANGE: Japan, the Philippines, Australia, and the Hawaiian Islands (Whitehead, 1962). Bentho-
pelagic in shallow, coastal waters.

Elops machnata (Forsskal)

Argentina machnata Forsskal, 1775, p. 68, Jidda, Saudi Arabia, Red Sea.

Elops saurus non Linnaeus, 1766 [in part?; a valid species that does not occur in the Hawaiian Islands]: Jordan
& Evermann (1905), Fowler (1949).

Elops machnata (Forsskal, 1775): Fowler (1934), Whitehead (1962), Fraser (1973).

TaxoNoMyY: The genus is in need of revision (Whitehead, 1962; Fraser, 1973; Springer, 1982).

COMMON NAMES: Awa-awa, (Springer, 1982; AFS).

HawaAIniaN RECORDS: Fowler (1934a) recorded Elops machnata from the Hawaiian Islands, but most sub-
sequent authors have listed only E. hawaiiensis from the region. Whitehead (1962) listed Hawaiian
specimens of both species among the study material used for review of the genus. O‘ahu at 1-3 m.

GENERAL RANGE: Indian and Pacific oceans from South Africa to India, possibly in the Hawaiian Islands
(Whitehead, 1962; Fraser, 1973). Benthopelagic in shallow, coastal waters.

Albuliformes
Albuloidei

Albulidae — Bonefishes

Albula forsteri Valenciennes

Albula forsteri Valenciennes in Cuvier & Valenciennes, 1847, p. 354, Tahiti.

Albula vulpes non (Linnaeus, 1758) [in part; a valid species that does not occur in the Hawaiian Islands]: Jordan
& Evermann (1905), Fowler (1928, 1931, 1934, 1949), Gosline & Brock (1960), Tinker (1982), Okamoto
& Kanenaka (1984)?

Albula concorhynchus non Bloch & Schneider, 1801: Giinther (1880) [although this could just as well have been
A. glossodonta (Forsskal, 1775), per comments below].

Albula neoguinaica Valenciennes in Cuvier & Valenciennes, 1847: Shaklee & Tamaru (1981), Myers (1989),
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Paxton et al. (1989), Hoover (1994), Allen & Robertson (1994), Colborn et al. (2001).
Albula argentea (Forster & Schneider in Bloch & Schneider, 1801): Randall (1995¢, 1996a), Hoover (2003).
Albula forsteri Valenciennes in Cuvier & Valenciennes, 1847: Randall & Bauchot (1999).

TaxoNomy: See Randall & Bauchot (1999) for a discussion of the convoluted nomenclature of this species.
Eastern Pacific Albula previously identified as A. vulpes, or A. neoguinaica (e. g., in Allen &
Robertson, 1994) are two eastern Pacific endemic species that do not occur in the Hawaiian Islands
(Colborn et al., 2001), one of which may take the name A. esuncula (Garman, 1899) (see Robertson
& Allen, 2002).

CoMMON NAMES: O‘io (Hoover, 1993, 2003), Pua ‘o‘io (finger length juveniles; Hoover, 2003), ‘amo‘o-
mo‘o (forearm length individuals; Hoover, 2003), Pacific bonefish (Randall et al., 1997a).

HAWAIAN RECORDS: Hawai ‘i Island to Kaua‘i (possibly French Frigate) in shallow, coastal areas at ca. 2 m
(Shaklee & Tamaru, 1981; Okamoto & Kanenaka, 1984; Hoover, 1994).

GENERAL RANGE: Western and eastern Australia to Fiji, the Hawaiian Islands, and French Polynesia, per-
haps Micronesia. Benthopelagic in shallow, coastal areas (Myers, 1986; Paxton et al., 1989; Colborn
et al., 2001).

Albula glossodonta (Forsskal)

Argentina glossodonta Forsskal, 1775, p. 68, Jidda, Saudi Arabia or Luhaiya, Yemen, Red Sea.

Butirinus glossodonta (Forsskal, 1775): Lay & Bennett (1839) [identification tentative, with authorship of species
wrongly attributed to Cuvier].

Albula vulpes non (Linnaeus, 1758) [in part; a valid species that does not occur in the Hawaiian Islands]: Jenkins
(1903), Snyder (1904), Jordan & Evermann (1905), Fowler (1928, 1931, 1934, 1949), Gosline & Brock
(1960), Tinker (1982), Okamoto & Kanenaka (1984)?

Albula glossodonta (Forsskal, 1775): Steindachner (1900), Shaklee & Tamaru (1981), Randall er al. (1985a),
Myers (1989), Paxton et al. (1989), Hoover (1994, 2003), Randall (1996a), Randall & Bauchot (1999),
Colborn et al. (2001).

TaxoNoMY: Shaklee & Tamaru (1981), Randall & Bauchot (1999), Colborn et al. (2001). It will not be
possible to know the identities of specimens listed in the literature prior to Shaklee & Tamaru (1981)
until museum specimens are examined.

CoMMON NAMES: O‘io (Hoover, 1993, 2003; Randall, 1996), Pua ‘o‘io (finger length juveniles; Hoover,
2003), ‘amo ‘omo ‘o (forearm length individuals; Hoover, 2003), Smallmouth bonefish (Randall, 1996).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to Kaua‘i (possibly, French Frigate) in shallow,
coastal areas at ca. 2 m (Lay & Bennett, 1839?7; Okamoto & Kanenaka, 1984; Shaklee & Tamaru, 1981;
Randall et al., 1985b; Hoover, 1994).

GENERAL RANGE: Red Sea and Indian Ocean to Japan and Lord Howe Island, east to the Hawaiian Islands
and the Tuamotu Islands. Benthopelagic in shallow, coastal areas (Myers, 1989; Paxton et al., 1989;
Colborn et al., 2001).

Notacanthoidei!©

Halosauridae — Halosaurs

Aldrovandia affinis (Giinther)

Halosaurus affinis Gunther, 1877b, p. 444, south of Japan at 34°N, 138°E.

Halosauropsis proboscidea Gilbert, 1905: Gilbert (1905) text, Fowler (1928), Gosline & Brock (1960), Tinker
(1982).

Aldrovandia proboscidea (Gilbert, 1905): Gilbert (1905) plate 76.

Aldrovandia affinis (Giinther, 1877b): McDowell (1973), Filatova (1985), Wilson et al. (1985).

TaxoNoMy: McDowell (1973).

HAWAIIAN RECORDS: Moloka‘i to Kaua‘i at 801-871 m (Gilbert, 1905).

GENERAL RANGE: Circumglobal in tropical through temperate seas except Mediterranean, associated with
islands and continental slopes. Engybenthic at 800-2615 m; a few records at 383—-618 m (Filatova,
1985).
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Aldrovandia phalacra (Vaillant)

Halosaurus phalacrus Vaillant, 1888, p. 185, PI. 15 (fig. 3), 16 (figs. 1-1c), Morocco, Sudan, and Azores,
37°35'N, 29°26'W [lectotype designated in Eschmeyer (1998)].
Halosauropsis kauaiensis Gilbert, 1905: Gilbert (1905) text, Fowler (1928), Gosline & Brock (1960).
Aldrovandia kauaiensis (Gilbert, 1905): Gilbert (1905) plate 74, Struhsaker (1973a), Tinker (1982).
Halosauropsis verticalis Gilbert, 1905: Gilbert (1905) text, Fowler (1928), Gosline & Brock (1960).
Aldrovandia verticalis (Gilbert, 1905): Gilbert (1905) plate 75, Tinker (1982).
Aldrovandia phalacra (Vaillant, 1888): McDowell (1973), Wilson et al. (1985), Filatova (1985), Chave & Mundy
(1994).
TaxoNoMY: McDowell (1973).
HawAllAN RECORDS: Hawai‘i Island to French Frigate at 572—-1680 m (Gilbert, 1905; Chave & Mundy,
1994).
GENERAL RANGE: Tropical and subtropical Atlantic, Indian, and Pacific oceans. Engybenthic at 530-2321
m, associated with islands and continental slopes (McDowell, 1973; Wilson et al., 1985; Filatova,
1985).

Notacanthidae — Spiny eels

Notacanthus abbotti Fowler
Notacanthus abbotti Fowler, 1934b, p. 267, Fig. 28, Camp Overton Light, northern Mindanao, Philippines, 8°
16'00"N, 124°03'50"E.
TaxoNoMy: McDowall (1973).
HawAniAN RECORDS: Unpublished record from the Hancock Seamounts (B. Mundy, unpubl. data, 1995).
GENERAL RANGE: Western and central North Pacific endemic known from the Philippines, Japan, and the

northern Hawaiian Ridge. Engybenthic at 329-774 m (McDowell, 1973; Peden, 1976; Lea & Rosen-
blatt, 1987; Smith, 1994).

Notacanthus chemnitzii Bloch

Notacanthus chemnitzii Bloch, 1788, p. 278, PI. 1, North Sea.
Notacanthus sp.: Chave & Mundy (1994).

TaxoNoMy: McDowall (1973).

COMMON NAMES: Spiny eel (AFS).

HAWAIIAN RECORDS: Hawai‘i Island to Maui at 768-940 m (Chave & Mundy, 1994).

GENERAL RANGE: Probably cosmopolitan; known from the Arctic Ocean, subarctic through subtropical
Atlantic, Gulf of Mexico, Japan, Oregon, California, and Chile; engybenthic at 238-1554 m with
single records at 128 and 3286 m (McDowell, 1973; Peden, 1976; Lea & Rosenblatt, 1987; Smith,
1994). Notacanthids are known only from the Hawaiian Islands on the Pacific tectonic plate.

Anguilliformes
Anguilloidei

Anguillidae — Freshwater eels

[Anguilla marmorata Quoy & Gaimard]

Anguilla marmorata Quoy & Gaimard, 1824, p. 241, pl. 51 (fig. 2), Waigeo [Waigiou], Indonesia.
Anguilla marmorata Quoy & Gaimard, 1824: James (2003), Wright (2003).

TaxoNoMY: Smith (1999).

CoMMON NAMES: Marbled eel (AFS), Giant mottled eel (FAO).

HAWAIIAN RECORDS: A single specimen was collected in shallow water of a stream pool adjacent to the
ocean near Kaupd, Maui, in June, 2002. No other records of this species exist from Hawai‘i. The
species is not indigenous and was likely introduced, although the possibility that the Maui specimen
was a waif cannot be entirely excluded (A. Suzumoto, pers. comm., 19 July 2002; James, 2003;
Wright, 2003).
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GENERAL RANGE: Indo-Pacific from South Africa and to southern Japan, Indonesia, the Marianas, New
Caledonia, and French Polynesia. Benthic, catadromous with pre-reproductive adults in brackish or
freshwater habitats near or with connections to the ocean (Smith, 1999).

Moringuidae — Spaghetti eels

Moringua ferruginea Bliss

Moringua ferruginea Bliss, 1883, p. 57, Mauritius.

Moringua hawaiiensis Snyder, 1904: Snyder (1904), Jordan & Evermann (1905).

Aphthalmichthys javanicus non Kaup, 1856 [a valid species that probably does not occur in the Hawaiian
Islands]: Fowler (1928, in part).

Rataboura javanica non (Kaup, 1856) [see above]: Fowler (1949, in part).

Moringua macrochir non Bleeker, 1855 [probably a valid species not found in the central Pacific (Castle 1968)]:
Gosline & Brock (1960), Tinker (1982 text), Uchida & Uchiyama (1986).

Moringua ferruginea Bliss, 1883: Castle (1968), Tinker (1982 appendix), Randall et al. (1985a, 1990a), Myers
(1989).

TaxoNOMY: A revision of this genus is greatly needed. Recent discussions of the family cite Castle (1968)
as the authority for identifications of Moringua species, but that paper only determined identities for
western Indian Ocean species and extrapolation of Castle’s conclusions to the central Pacific are
inappropriate. Smith (1994) commented that M. hawaiiensis is probably a valid species and J.E.
Randall (pers. comm., Mar. 2005) also identifies Hawaiian Moringua as M. hawaiiensis. Two mature
male Moringua specimens dipnetted at the sea surface at Lana‘i appear to be a species different from
M. hawaiiensis or ferruginea based on head and body proportions, but the taxonomic confusion for
this genus prevents a further identification to be made. The number and identities of Moringua
species in the Hawaiian Islands need further investigation in the context of a revision of all Indo-
Pacific species.

COMMON NAMES: Rusty spaghetti eel (Myers, 1999), Slender worm eel (Randall et al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Gardner Pinnacles at 1-33 m with one specimen taken
from the stomach of a grouper caught at 140 m (Snyder, 1904; Randall et al., 1985b; Uchida &
Uchiyama, 1986; J.E. Randall, pers. comm., Mar. 2005).

GENERAL RANGE: Unknown. J.E. Randall (pers. comm., Mar. 2005) gives the range for M. hawaiiensis as
the Hawaiian Islands, Johnston Atoll, “and probably Easter Island and other islands of Polynesia.”
Most recent discussions of Moringua ferruginea give its range as Indo-Pacific from East Africa to
the Ryukyus, Micronesia, the Hawaiian Islands, and Easter Island. Benthic at 1-40 m, perhaps to 140
m, burrowing in sand but swarms at surface during spawning (Uchida & Uchiyama, 1986; Myers,
1989; Randall et al., 1990a; J.E. Randall, pers. comm., Mar. 2005).

Muraenoidei

Chlopsidae — False morays!!

Chilorhinus platyrhynchus (Norman)

Brachyconger platyrhynchus Norman, 1922, p. 218, Fig., New Britain Island, Bismarck Archipelago.

Chilorhinus brocki Gosline, 1951: Gosline (1951a), Tinker (1982).

Chilorhinus platyrhynchus (Norman, 1922): Bohlke (1956), Gosline & Brock (1960), Gosline (1965), Bohlke &
Smith (1968), Tinker (1982).

TaxoNoMy: Bohlke & Smith (1968).

HawAnAN RECORDS: O‘ahu from “shallow water” to >30 m (Gosline, 1951a, 1965).

GENERAL RANGE: Indo-Pacific from the western Indian Ocean to New Guinea and the Hawaiian Islands.
Benthic from shallow water to >30 m (Gosline 1951a, 1965; Bohlke, 1956; Bohlke & Smith, 1968).

Kaupichthys hyoproroides (Stromman)

Leptocephalus hyoproroides Stromman, 1896, p. 39, PL. 4 (figs. 5-6), central North Atlantic north of the Bahamas
at 27°N,73°W.
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Kaupichthys diodontus Schultz, 1943: Gosline (1950), Bohlke (1956), Gosline & Brock (1960), Tinker (1982).
Kaupichthys hyoproroides (Strtomman, 1896): Bohlke & Smith (1968), Randall e al. (1985a, 1990a), Myers
(1989), Smith (1989).

TaxoNoMY: Bohlke & Smith (1968). Smith (1994) commented that there is a possibility that K. diodon-
tus is a valid Indo-Pacific species distinct from the Atlantic K. hyoproroides.

CoMMON NAMES: False moray (FAO).

HAWATIAN RECORDS: O‘ahu in “shallow water” and Johnston (Gosline, 1950a; Randall et al., 1985b).

GENERAL RANGE: Circumtropical, except for the eastern Pacific, from the tropical west Atlantic and South
Africa to the Ryukyus, Australia, Micronesia, the Hawaiian Islands, and French Polynesia. Benthic,
living within coral reefs at 1-95 m (Bohlke, 1956; Myers, 1989; Smith, 1989a; Randall et al., 1990a).

Xenoconger fryeri Regan

Xenoconger fryeri Regan, 1912, p. 301, Assumption Island, Indian Ocean.
Xenoconger fryeri Regan, 1912: Bohlke (1956), Randall et al. (1993a).

TaxoNoMY: Randall et al. (1993a).

COMMON NAMES: Fryer’s false moray (Myers, 1999).

HawAIllAN RECORDS: Hawai ‘i Island from an anchialine (brackish) pond at 1-2 m (Randall ez al., 1993a).

GENERAL RANGE: Indo-Pacific from isolated collections in Aldabra, the Seychelles, New Caledonia, Palau,
Fiji, and the Hawaiian Islands. Benthic within rock crevices at 1-5 m (Bohlke, 1956; Randall et al.,
1993a).

[Chlopsidae]
CoMmMENTS: Larvae of two other species of chlopsids have been collected in Hawai‘i; one is tentatively
identified as Robinsia sp. (R. Lavenberg, pers. comm.). Chlopsid larvae have been collected at the
Hancock Seamounts, but have not been identified (B. Mundy, unpubl. data).

Muraenidae — Moray eels

Anarchias allardicei Jordan & Starcks

Anarchias allardicei Jordan & Starks in Jordan & Seale, 1906, p. 204, Fig. 9, Pago Pago, American Samoa.
Anarchias allardicei Jordan & Starks in Jordan & Seale, 1906: Gosline & Brock (1960), Gosline (1965), Tinker
(1982), Randall ez al. (1985a), Myers (1989), Bohlke ef al. (1989), Winterbottom et al. (1989).

TaxoNoMy: Bohlke et al. (1989), Winterbottom et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Allardice’s moray (Myers, 1999).

HAWAIIAN RECORDS: Perhaps Johnston Atoll, but not the Hawaiian archipelago, at unspecified depths
(Randall et al., 1985b). Specimens from O‘ahu previously identified as A. allardicei are likely an
undescribed species, based on a single specimen in the University of Hawai‘i collection according
to Bohlke & Randall (2000). They did not comment on the identification of specimens from
Johnston Atoll previously recorded as A. allardicei. For the purpose of this checklist the identifica-
tion by Randall et al. (1985b) is accepted as valid pending clarification of this question.

GENERAL RANGE: Indo-Pacific from the Chagos Archipelago to Australia, Micronesia, perhaps Johnston
Atoll, and the Society Islands. Benthic, living well within crevices (Myers, 1989; Winterbottom ez
al., 1989).

Anarchias cantonensis (Schultz)

Uropterygius cantonensis Schultz, 1943, p. 27, Pl. 4; Fig. 3a, lagoon of Canton Island, Phoenix Islands.
Anarchias cantonensis (Schultz, 1943): Randall et al. (1985a), Bohlke et al. (1989), Myers (1989).

TaxoNoMY: Bohlke et al. (1989). Bohlke & Randall (2000) stated that Hawaiian specimens previously
identified as A. cantonensis are an undescribed species but they did not comment on the identities of
specimens reported as A. cantonensis from Johnston Atoll. The identification of these as A. canto-
nensis by Randall et al. (1985b) is accepted for the purposes of this checklist pending clarification
of this question.

COMMON NAMES: Canton Island moray (Myers, 1999).
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HAwAIIAN RECORDS: Perhaps Johnston Atoll, but not the Hawaiian Islands, at unspecified depths (Randall
et al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Central Pacific endemic from Micronesia to Johnston Atoll and Rapa. Benthic in
crevices at unspecified depths (Myers, 1989).

Anarchias leucurus (Snyder)

Uropterygius leucurus Snyder, 1904, p. 521, P1. 6 (fig. 12), Auau Channel between Maui and Lana‘i, Hawaiian
Islands.

Uropterygius leucurus Snyder, 1904: Snyder (1904), Gilbert (1905), Jordan & Evermann (1905), Fowler (1949).

Uropterygius concolor non Riippell, 1838 [a valid species not found in the Hawaiian Islands]: Fowler (1928, in
part).

Anarchias leucurus (Snyder, 1904): Gosline & Brock (1960), Gosline (1965), Tinker (1982), Randall & Mc-
Cosker (1975), Bohlke et al. (1989), Bohlke & Randall (2000).

TaxoNnoMy: Randall & McCosker (1975), Bohlke et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Snyder’s moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to O‘ahu at 1-51 m (Snyder, 1904; Gilbert, 1905;
Gosline, 1965; Randall & McCosker, 1975; Bohlke & Randall, 2000). Randall ez al. (1985b) stated
that specimens from Johnston Atoll reported as A. leucurus were A. seychellensis but Bohlke &
Randall (2000) recorded both species from there.

GENERAL RANGE: Central Pacific endemic known only from Johnston Atoll, the Hawaiian Islands, and the
Marquesas. Benthic at 1-51 m (Gilbert, 1905; Randall & McCosker, 1975; Bohlke & Randall,
2000).

Anarchias seychellensis Smith

Anarchias seychellensis Smith, 1962, p. 429, P1. 53 (fig. F), Assumption Island, Indian Ocean.
Anarchias seychellensis Smith, 1962: Randall & McCosker (1975), Randall (1976a), Tinker (1982 appendix),
Randall ez al. (1985a, 1993a, 1993b, 1997a), Myers (1989), Bohlke ez al. (1989), Bohlke & Randall (2000).

TaxoNoMY: Bohlke et al. (1989), Bohlke & Randall (2000). Hatooka (pers. comm., cited by Randall et
al. 1993b) suggested that Anarchias seychellensis may be a junior synonym of A. leucurus but
Bohlke & Randall (2000) recognized both species as valid.

COMMON NAMES: Seychelles moray (Myers, 1999; Randall ez al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Midway at unspecified depths (Randall & McCosker,
1975; Randall et al., 1985b; Randall et al., 1993b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from South Africa to the Ogasawara Islands, Micronesia, the Hawaiian
Islands, French Polynesia, and Easter Island. Benthic, usually in coral crevices or rubble in shallow
water to 22 m along exposed shores (Myers, 1989; Randall er al., 1993a, 1997b; Bohlke & Randall,
2000).

Anarchias sp.

Anarchias allardicei non Jordan & Starks in Jordan & Seale, 1906: Gosline & Brock (1960), Gosline (1965),
Tinker (1982).

Anarchias cantonensis non (Schultz, 1943): Gosline & Brock (1960), Tinker (1982).

Two undescribed Anarchias species: Bohlke & Randall (2000).

TaxoNoMY: Specimens from O‘ahu and elsewhere in the Hawaiian Islands previously identified as A.
allardicei and A. cantonensis may be an undescribed species, based on a specimen in the University
of Hawai‘i collection and other specimens. These were identified as two undescribed forms by
Bohlke & Randall (2000), who stated that the two species were to be described by E. Holm and D.G.
Smith. According to D.G. Smith (pers. comm., April 2003), there is but a single undescribed species
in this material, not two. Bohlke & Randall (2000) did not clarify the identities of specimens collect-
ed at Johnston Atoll identified by A. cantonensis by Randall et al. (1985b).

HAWAIIAN RECORDS: O‘ahu and elsewhere in the Hawaiian Islands at unspecified depths (Gosline &
Brock, 1960; Gosline, 1965; Bohlke & Randall, 2000).

GENERAL RANGE: Unknown, perhaps a Hawaiian endemic (Bohlke & Randall, 2000). Probably benthic
within reefs.
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[Channomuraena vittata (Richardson)]

Ichthyophis vittatus Richardson, 1845b, pl. 53 (figs. 7-9), no type locality given, brought from China
(Eschmeyer, 1998).
Channomuraena vittata (Richardson, 1845b): Myers (1989), Bohlke et al. (1989).

TaxoNoMy: Bohlke er al. (1989).

COMMON NAMES: Banded moray (AFS), Long-jawed moray (Myers, 1999).

HawAIIAN RECORDS: Myers (1989) included Hawai‘i in the range of this species. Bohlke et al. (1989) did
not mention Hawai‘i as within its range and Bohlke & Randall (2000) stated directly “Channo-
muraena is not known from Hawaiian waters.” Myers (1989) mention of the Hawaiian Islands as
within the range of C. vittata was an error, undoubtedly unintentional.

GENERAL RANGE: Tropical Atlantic and Pacific oceans; in the Pacific recorded from Micronesia and the
Line Islands, perhaps off China. Benthic in crevices of outer reef slopes at 1-37 m (Myers, 1989;
Bohlke et al., 1989).

Echidna leucotaenia Schultz

Echidna leucotaenia Schultz, 1943, p. 22, PL. 3, Enderbury Island, Phoenix Islands.
Echidna leucotaenia Schultz, 1943: Gosline & Brock (1960), Tinker (1982), Randall et al. (1985a), Myers
(1989), Bohlke er al. (1989), Bohlke & Randall (2000).

TaxoNoMY: Bohlke et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Whiteface moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll. Not found in the Hawaiian Islands (Randall et al., 1985b; Bohlke &
Randall, 2000).

GENERAL RANGE: Indo-Pacific from East Africa to Micronesia, Johnston Atoll, and the Tuamotu Islands.
Benthic in rubble on the lee sides of exposed reefs in shallow water (Myers, 1989).

Echidna nebulosa (Ahl)

Muraena nebulosa Ahl, 1789, p. 7, PL. 1 (right fig.), “East Indies”.

Echidna nebulosa (Ahl, 1789): Jenkins (1903), Snyder (1904), Jordan & Evermann (1905), Fowler (1928, 1931,
1949), Gosline & Brock (1960), Tinker (1982), Randall (1985a, 1996a), Uchida & Uchiyama (1986), Myers
(1989), Bohlke et al. (1989), Randall et al. (1993b), Hoover (1993, 2003), Allen & Robertson (1994),
Bohlke & Randall (2000).

TaxoNoMY: Bohlke & Randall (2000).

ComMMON NAMES: Puhi-kapa (Hoover, 1993), Puhi-kapa (Hoover, 2003), Puhi kapa (Randall, 1996),
Snowflake moray (AFS; Randall, 1996; Hoover, 2003), Snowflake eel (Hoover, 1993), Starry moray
(Randall et al., 1997a).

HAwANAN RECORDS: Johnston Atoll and Hawai‘i Island to Midway at 1-48 m (Jenkins, 1903; Jordan &
Evermann, 1905; Uchida & Uchiyama, 1986; Randall et al., 1993b; Hoover, 1993; Bohlke & Ran-

dall, 2000).
GENERAL RANGE: Indo-transPacific from East Africa and the Red Sea to Lord Howe Island, the Ogasawara

Islands, Micronesia, the Hawaiian Islands, the Society Islands, and the eastern Pacific from the Gulf
of California to Baja California, Panama, and Colombia. Benthic in or on shallow reef flats at 1-48
m, may occur above water on low tides (Randall, 1985a; Myers, 1989; Hoover, 1993; Allen &
Robertson, 1994; Bohlke & Randall, 2000).

Echidna polyzona (Richardson)

Muraena polyzona Richardson, 1845c¢, p. 112, P1. 55 (figs. 11-14), no type locality given.
Poecilophis tritor Vaillant & Sauvage, 1875: Vaillant & Sauvage (1875).

Echidna zonata Fowler, 1900: Fowler (1900), Jordan & Evermann (1905).

Echidna leihala Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Echidna obscura Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Echidna psalion Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Echidna vincta Jenkins, 1903: Jenkins (1903), Snyder (1904).

Echidna zonophaea Jordan & Evermann, 1903: Jordan & Evermann (1903a, 1905).
Echidna sauvagei Fowler, 1912: Fowler (1912).

Leihala tritor (Vaillant & Sauvage, 1875): E.K. Jordan (1925).

Echidna polyzona (Richardson, 1845c): Fowler (1900, 1928, 1931, 1949), Gosline & Brock (1960), Tinker
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(1982), Randall et al. (1985a), Myers (1989), Bohlke et al. (1989), Randall et al. (1993a).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Ringed moray (Randall et al., 1997a), Barred moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Laysan at 1-3 m (Vaillant & Sauvage, 1875; Jordan &
Evermann, 1905; Gosline & Brock, 1960; Randall et al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from East Africa and the Red Sea to the Ryukyus, Australia, Micronesia,
the Hawaiian Islands, and the Tuamotu Islands. Benthic among rocks and coral at 1-15 m but usu-
ally >4 m (Gosline & Brock, 1960; Myers, 1989; Randall et al., 1993a; Bohlke & Randall, 2000).

Echidna unicolor Schultz

Echidna unicolor Schultz in Schultz et al., 1953, p. 106, Figs. 21d, 22, Eniwetok Island, Rongelap Atoll, Marshall
Islands.

Echidna sp.: Myers (1989) according to R. Myers (pers. comm.).

Echidna unicolor: Randall et al. (1985a), Bohlke et al. (1989), Bohlke & Randall (2000).

TaxoNoMy: Bohlke et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Unicolor moray (Myers, 1999).

HAwAnAN RECORDS: Johnston Atoll. Not found in Hawaiian Islands (Randall ef al., 1985b; Bohlke &
Randall, 2000).

GENERAL RANGE: Indo-Pacific from East Africa to Micronesia, Johnston Atoll, and the Society Islands.
Benthic at unrecorded depths (Myers, 1989).

Enchelycore pardalis (Temminck & Schlegel)

Muraena pardalis Temminck & Schlegel, 1846, p. 268, P1. 119, Nagasaki, Japan.

Muraena kauila Jenkins, 1903: Jenkins (1903).

Muraena lampra Jenkins, 1903: Jenkins (1903).

Muraena kailuae Jordan & Evermann, 1903: Jordan & Evermann (1903a, 1905), Jordan & Snyder (1904a),
Snyder (1904), Jordan & Dickerson (1908).

Muraenophis pardalis (Temminck & Schlegel, 1846): Fowler (1928, 1931, 1949).

Muraena pardalis Temminck & Schlegel, 1846: Gosline & Brock (1960), Tinker (1982).

Enchelycore pardalis (Temminck & Schlegel, 1846): Bohlke ef al. (1989), Winterbottom et al. (1989), Kosaki et
al. (1991), Randall er al. (1993b, 1997a), Hoover (1993, 2003), Randall (1996a), Bohlke & Randall (2000).

TaxoNoMY: Bohlke et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Pthi-oa (Gosline & Brock, 1960), Puhi kauhila (Gosline & Brock, 1960), Pahi-kauila
(Hoover, 1993), Puhi kauila (Randall, 1996), Puhi-kauila (Hoover, 2003), Dragon moray (Hoover,
1993, 2003; Randall, 1996), Leopard moray (Hoover, 1993, 2003).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to Midway, more abundant in Northwestern Ha-
waiian Islands than main islands, at 9-35 m (Jordan & Evermann, 1903a; Kosaki et al., 1991;
Randall er al., 1993b; Hoover, 1993; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific but known only from isolated localities including Zanzibar, the Chagos
Archipelago, Cocos-Keeling Island, New Caledonia, South Korea, Japan, the Ogasawara Islands, the
Phoenix Islands, the Line Islands, the Hawai‘i Islands, and the Society Islands. Benthic in crevices
of rubble and coral at 1-35 m (Winterbottom et al., 1989; Kosaki et al., 1991; Randall ef al., 1997b;
Bohlke & Randall, 2000).

Enchelynassa canina (Quoy & Gaimard)

Muraena canina Quoy & Gaimard, 1824, p. 247, Waigeo, Indonesia, and Rawak Island, Bismarck Archipelago.

Enchelynassa bleekeri Kaup, 1855: Jordan & Snyder (1904a), Jordan & Evermann (1905).

Gymnothorax vinolentus Jordan & Evermann, 1903: Jordan & Evermann (1903a).

Enchelynassa vinolentus (Jordan & Evermann, 1903): Jordan & Evermann (1905).

Lycodontis undulata non (Lacépede, 1803) [a valid species that also occurs in the Hawaiian Islands]: Fowler
(1928, in part).

Enchelynassa canina (Quoy & Gaimard, 1824): Fowler (1928), Gosline & Brock (1960), Tinker (1982), Myers
(1989), Randall et al. (1993b), Hoover (1994, 2003), Allen & Robertson (1994), Randall (1996a), Bohlke
& Randall (2000), Robertson & Allen (2002).

TaxoNnoMy: Bohlke & Randall (2000).
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CoMMON NAMES: Piihi kauila (Hoover, 1993), Puhi kauila (Randall, 1996a; Hoover, 2003), Longfang
moray, Viper moray (Hoover, 1993, 2003; Randall, 1996a).

HAWAIIAN RECORDS: Hawai‘i Island to Midway at 15 m (Jordan & Snyder, 1904b; Jordan & Evermann,
1905; Randall et al., 1993b; Hoover, 1994; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-transPacific from Mauritius to Christmas Island, Australia, Micronesia, the
Hawaiian Islands, Tonga, the Marquesas, the Tuamotus, and east to Clipperton Island and western
Panama. Benthic in exposed reefs, usually at 1-30 m (Myers, 1989; Randall er al., 1993b; Allen &
Robertson, 1994; Bohlke & Randall, 2000; Robertson & Allen, 2002).

Gymnomuraena zebra (Shaw)

Gymnothorax zebra Shaw in Shaw & Nodder, 1797, p. 4 [unnumbered], P1. 322, Sumatra, Indonesia.

Echidna zebra (Shaw in Shaw & Nodder, 1797): Snyder (1904), Jordan & Evermann (1905), Fowler (1928,
1931), Gosline & Brock (1960), Tinker (1982).

Arndha zebra (Shaw in Shaw & Nodder, 1797): Fowler (1949).

Gymnomuraena zebra (Shaw in Shaw & Nodder, 1797): Hobson (1974), Randall (1985a, 1986, 1996a), Randall
et al. (1985a, 1993b, 1997a), Bohlke et al. (1989), Myers (1989), Hoover (1993, 2003), Allen & Robertson
(1994), Bohlke & Randall (2000), Robertson & Allen (2002).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Pthi (Hoover, 1993), Puhi (Randall, 1996a; Hoover, 2003), Zebra moray (AFS; Hoover,
1993, 2003; Randall, 1996).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to Midway at 3—15 m (Snyder, 1904; Jordan &
Evermann, 1905; Randall et al., 1985b, 1993b; Hoover, 1993; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-transPacific from Zanzibar and the Red Sea to Indonesia, the Ryukyus, the
Ogasawara Islands, Micronesia, the Hawaiian Islands, the Society Islands, the offshore islands of the
Americas, and the continental eastern Pacific from the mouth of the Gulf of California to Ecuador.
Benthic within seaward reefs from 1-39 m, usually at <4 m (Myers, 1989; Randall, 1985a; Allen &
Robertson, 1994; Randall et al., 1997b; Bohlke & Randall, 2000; Robertson & Allen, 2002).

Gymnothorax albimarginatus (Temminck & Schlegel)

Muraena albimarginata Temminck & Schlegel, 1846, p. 267, P1. 118, Japan.

Lycodontis hepatica non (Riippell, 1830) [a valid species that does not occur in the Hawaiian Islands]: Fowler
(1928).

Gymnothorax hepaticus non (Riippell, 1830) [a valid species that does not occur in the Hawaiian Islands]:
Gosline & Brock (1960), Tinker (1982), Uchida & Uchiyama (1986), Myers (1989).

Gymnothorax albimarginatus (Temminck & Schlegel, 1846): Hatooka in Masuda et al. (1984), Hoover (1993,
2003), Randall et al. (1993b), Randall & Golani (1995), Randall (1996a), Bohlke (1997), Bohlke & Randall
(2000).

TaxoNoMY: Randall ez al. (1993b), Bohlke (1997), Bohlke & Randall (2000). Gymnothorax albimargina-
tus is a valid Pacific species distinct from G. hepaticus of the Indian Ocean and Red Sea (Randall &
Golani, 1995; Bohlke, 1997).

COMMON NAMES: Whitemargin moray (Hoover, 1993, 2003; Randall, 1996).

HawAIllAN RECORDS: O‘ahu to Kure at 6-180 m (Fowler, 1928; Uchida & Uchiyama, 1986; Hoover, 1993;
Randall et al., 1993b; Bohlke, 1997; Bohlke & Randall, 2000).

GENERAL RANGE: Pacific endemic known from Japan, Indonesia, and Taiwan through Micronesia to the
Hawaiian and Society Islands. Benthic in reef crevices at 6-180 m but usually >35 m (Uchida &
Uchiyama, 1986; Myers, 1989 [Pacific records only]; Hatooka in Masuda et al., 1984; Hoover, 1993;
Bohlke, 1997; Bohlke & Randall, 2000).

Gymnothorax atolli (Pietschmann)

Heteromyrus atolli Pietschmann, 1935, p. 93, Pearl and Hermes Reef, Hawaiian Islands.

Heteromyrus atolli Pietschmann, 1935: Pietschmann (1935).

Gymnothorax gracilicauda non Jenkins, 1903 [a valid species that also occurs in the Hawaiian Islands]: Gosline
& Brock (1960, in part).

Gymnothorax pindae non Smith, 1962 [a valid species that also occurs in the Hawaiian Islands]: Randall ez al.
(1993b).
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Gymnothorax atolli (Pietschmann, 1935): Bohlke & Randall (2000), Bohlke (2000), Bohlke & McCosker (2001).

TaxonoMy: Bohlke & Randall (2000), Bohlke (2000), Bohlke & McCosker (2001).

COMMON NAMES: Atoll moray (Bohlke & Randall, 2000).

HAWAINIAN RECORDS: Pearl and Hermes to Midway at 8 m (Pietschmann, 1935; Randall et al., 1993b;
Bohlke & Randall, 2000; Bohlke, 2000).

GENERAL RANGE: Probably Indo-Pacific but known only from the Red Sea, southern Japan, Lord Howe
Island, and the Hawaiian Islands. Benthic in reefs at ca. 8 m (Bohlke & Randall, 2000; Bohlke, 2000;
Bohlke & McCosker, 2001).

Gymnothorax berndti Snyder

Gymnothorax berndti Snyder, 1904, p. 518, PI1. 4 (fig. 8), Honolulu Market, Honolulu, O‘ahu, Hawaiian Islands.

Lycodontis richardsonii non (Bleeker, 1852) [a valid species not found in the Hawaiian Islands]: Fowler (1928, in
part).

Lycodontis richardsonii richardsonii non (Bleeker, 1852) [a valid species not found in the Hawaiian Islands]:
Fowler (1949)?

Gymnothorax berndti Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Gosline & Brock (1960),
Struhsaker (1973a), Clarke (1972), Tinker (1982), Humphreys et al. (1984), Randall et al. (1985a, 1997a),
Uchida & Uchiyama (1986), Myers (1989), Hatooka & Randall (1992), Chave & Mundy (1994), Bohlke &
Randall (2000).

TaxoNoMY: Hatooka & Randall (1992), Bohlke & Randall (2000).

COMMON NAMES: Berndt’s moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Throughout the Hawaiian Archipelago from Johnston Atoll to Ladd Seamount at
128-303 m (Snyder, 1904; Humphreys et al., 1984; Randall et al., 1985b; Uchida & Uchiyama,
1986; Chave & Mundy, 1994; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific, but disjunct; known only from Mauritius, Reunion, the Maldives, Taiwan,
the Ryukyus, the Ogasawara Islands, Micronesia, the Tonga Ridge, and the Hawaiian Islands.
Benthic at 100-303 m (Myers, 1989; Hatooka & Randall, 1992; Chave & Mundy, 1994; Randall et
al., 1997b; Bohlke & Randall, 2000).

Gymnothorax buroensis (Blecker)

Muraena buroensis Bleeker, 1857b, p. 79, Kajeli, Buru Island, Moluccas Islands, Indonesia.
Gymnothorax buroensis (Bleeker, 1857b): Gosline & Brock (1960), McCosker & Rosenblatt (1975), Tinker
(1982), Randall et al. (1985a, 1990a), Myers (1989), Allen & Robertson (1994), Bohlke & Randall (2000).

TaxoNoMy: Bohlke & Randall (2000).

COMMON NAMES: Latticetail moray (Randall et al., 1997a), Buro moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and Moloka‘i at ca. 13 m (Randall ef al., 1985b; Bohlke & Randall,
2000). This species was also recorded from O‘ahu from a single specimen collected on a barge that
had come from Guam (Gosline & Brock, 1960). Bohlke & Randall (2000) stated that they included
this species in the Hawaiian fauna “marginally”. Gymnothorax buroensis may not have reproducing
populations in Hawaiian waters, although such a population exists at Johnston Atoll. The specimen
found at Moloka‘i may have been a waif. References to the occurrence of this species in Hawaiian
waters prior to that from Moloka‘i by Bohlke & Randall (2000) probably refer back to the specimen
introduced from Guam that was recorded by Gosline & Brock (1960).

GENERAL RANGE: Indo-transPacific from East Africa and the Red Sea to the Ryukyus, Australia, Micro-
nesia, the Tuamotu Archipelago, and the eastern Pacific from the Galapagos Islands to Costa Rica
and Panama. Benthic in crevices of reefs at <2-25 m, usually at <10 m (Myers, 1989; Randall et al.,
1990a; Allen & Robertson, 1994; Randall & Golani, 1995; Bohlke & Randall, 2000).

Gymnothorax chilospilus Bleeker

Gymnothorax chilospilus Bleeker, 1864a, p. 52, Sumatra, Ambon, Ceram or Buro in Indonesia.
Gymnothorax chilospilus Bleeker, 1864a: Bohlke & Randall (2000).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Lipspot moray (Randall ef al., 1997a; Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Hawai‘i Island to O‘ahu at unspecified depths (Bohlke & Randall 2000).
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GENERAL RANGE: Indo-Pacific from East Africa to Indonesia, Australia, the Philippines, the Hawaiian
Islands, and the Society Islands. Benthic in reefs at <16 m (Bohlke & Randall, 2000).

Gymnothorax elegans Bliss

Gymnothorax elegans Bliss, 1883, p. 60, Mauritius.

Gymnothorax goldsboroughi Jordan & Evermann, 1903: Jordan & Evermann (1903a, 1905), Snyder (1904),
Tinker (1982).

Gymnothorax meleagris non (Shaw in Shaw & Nodder, 1795) [a valid species also found in the Hawaiian
Islands]: Gosline & Brock (1960), but only the listing in appendix B of G. goldsboroughi as a synonym of
G. meleagris.

Gymnothorax elegans Bliss, 1883: Myers (1989), Randall et al. (1993a, 1997a), Randall & Golani (1995).

TaxoNnoMy: Randall er al. (1993a), Bohlke & Randall (2000).

ComMON NAMES: Elegant moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Maui to the Northampton Seamount at 92—400 m (Jordan & Evermann, 1903a; Ran-
dall et al., 1993a; Bohlke & Randall, 2000; B. Mundy, pers. observ., Sept. 2002).

GENERAL RANGE: Indo-Pacific, known only from Mozambique, the Red Sea, Mauritius, Réunion, the Mal-
dives, the Ryukyus, the Ogasawara Islands, the Marianas, Samoa, the Hawaiian Islands, and the So-
ciety Islands. Benthic at 92—-400 m (Myers, 1989; Randall ef al., 1993a; Randall & Golani, 1995;
Bohlke & Randall, 2000).

Gymnothorax eurostus (Abbott)

Thyrsoidea eurosta Abbott, 1860, p. 478, Hawaiian Islands.

Thyrsoidea eurosta Abbott, 1861: Abbott (1861).

Lycodontis eurosta (Abbott, 1861): Fowler (1900).

Lycodontis parvibranchialis Fowler, 1900: Fowler (1900).

Muraena laysana Steindachner, 1900: Steindachner (1900).

Gymnothorax ercodes Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Gymnothorax laysanus (Steindachner, 1900): Steindachner (1900), Jordan & Snyder (1904a), Jordan & Ever-
mann (1905), Fowler (1912).

Lycodontis meleagris ercodes (Jenkins, 1903): Fowler (1949).

Gymnothorax meleagris non (Shaw in Shaw & Nodder, 1795) [a valid species that also occurs in the Hawaiian
Islands]: Hatooka (2002).

Gymnothorax eurostus (Abbott, 1861): Jordan & Evermann (1905), Gosline & Brock (1960), Hobson (1974),
Randall & McCosker (1975), Randall (1976a, 1985a, 1996a), Tinker (1982), Randall et al. (1985a, 1993a,
1993b, 1997a), Uchida & Uchiyama (1986), Hoover (1993, 2003), Bohlke & Randall (2000), Robertson &
Allen (2002), Bohlke & Smith (2002).

TaxoNoMy: Bohlke & Randall (2000) suggested that for specimens from Midway with characteristics
intermediate between G. eurostus and G. buroensis “the existence of hybrid individuals could be
considered.” Hatooka’s (2002) use of Gymnothorax meleagris for this species is considered incor-

rect here, but needs more investigation (J.E. Randall & D. Smith, pers. comm., Dec. 2002; Bohlke

& Smith, 2002).
COMMON NAMES: Pthi (Hoover, 1993), Puhi (Randall, 1996a; Hoover, 2003), Stout moray (Hoover, 1993,

2003; Randall, 1996a).

HAWATIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Kure at 3—174 m (Abbott, 1861; Jenkins, 1903;
Jordan & Evermann, 1905; Gosline & Brock, 1960; Randall et al., 1985b, 1993b; Uchida &
Uchiyama, 1986; Bohlke & Randall, 2000).

GENERAL RANGE: Antitropical in Indo-Pacific. Japan, the Ogasawara Islands and Taiwan to Marcus Island,
and the Hawaiian Islands in the northern hemisphere (a record from Cocos Island near Costa Rica
was based upon a misidentified G. buroensis). Mozambique to New Caledonia, Lord Howe Island
eastward to Easter Island in Southern Hemisphere. Benthic in crevices at 1-174 m (Randall &
McCosker, 1975; Randall, 1985a; Uchida & Uchiyama, 1986; Randall et al., 1993a, 1997b; Bohlke
& Randall, 2000; Robertson & Allen, 2002).

Gymnothorax flavimarginatus (Riippell)

Muraena flavimarginata Riippell, 1830, p. 119, PI. 30 (fig. 3), Red Sea.

Muraena flavimarginata Riippell, 1830: Giinther (1880), Steindachner (1900).

Lycodontis flavimarginata (Riippell, 1830): Fowler (1928, 1931, 1949).

Gymnothorax thalassopterus Jenkins, 1903: Jenkins (1903), Jordan & Snyder (1904a), Snyder (1904).
Gymnothorax flavimarginatus (Riippell, 1830): Jordan & Evermann (1905), Gosline & Brock (1960), Hobson
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(1974), Tinker (1982), Okamoto & Kanenaka (1984), Randall (1985a, 1996a), Randall et al. (1985a, 1990a,
1993b, 1997a), Uchida & Uchiyama (1986), Myers (1989), Hoover (1993), Allen & Robertson (1994),
Bohlke & Randall (2000).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Piihi-paka (Hoover, 1993), Puhi paka (Randall, 1996a), Puhi-paka, Puhi (Hoover, 2003),
Yellowmargin moray (AFS; Hoover, 1993, 2003; Randall, 1996a).

HAWATIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Kure at 9-51 m (Giinther, 1880; Jordan & Ever-
mann, 1905; Okamoto & Kanenaka, 1984; Randall et al., 1985b, 1993b; Uchida & Uchiyama, 1986;
Hoover, 1993; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-transPacific from South Africa and the Red Sea to the Ryukyus, the Ogasawara
Islands, Australia, Micronesia, the Hawaiian Islands, French Polynesia, and in the eastern Pacific
from Clipperton, the Galapagos, Isle del Cocos and Costa Rica to Panama. Benthic in crevices from
1-150 m (Myers, 1989; Randall, 1985a; Randall et al., 1990a, 1997b; Allen & Robertson, 1994;
Bohlke & Randall, 2000).

Gymnothorax fuscomaculatus (Schultz)

Rabula fuscomaculata Schultz in Schultz et al., 1953, p. 147, Fig. 30, Latoback Island, Rogerik Atoll, Marshall
Islands.

Rabula fuscomaculata Schultz in Schultz et al., 1953: Schultz in Schultz et al. (1953), Gosline & Brock (1960),
Tinker (1982).

Gymnothorax fuscomaculata (Schultz in Schultz et al., 1953): Paxton et al. (1989).

Gymnothorax fuscomaculatus (Schultz in Schultz et al., 1953): Randall et al. (1985a, 1990a), Myers (1989),
Bohlke & Randall (2000).

TaxoNoMy: Bohlke & Randall (2000).

CoMMON NAMES: Freckled moray (Randall ez al., 1997a), Brown-spotted moray (Myers, 1999).

HAwAIIAN RECORDS: Johnston Atoll and O‘ahu at 3 m (Schultz in Schultz et al., 1953; Randall et al.,
1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from East Africa to the Coral Sea, Micronesia, Fiji, the Hawaiian Islands,
and the Pitcairn Group. Rare. Benthic in crevices of shallow, outer reefs at 1-22 m (Myers, 1989;
Paxton et al., 1989; Randall et al., 1990a; Bohlke & Randall, 2000).

Gymnothorax gracilicauda Jenkins

Gymnothorax gracilicauda Jenkins, 1903, p. 426, Fig. 6, Honolulu, O‘ahu, Hawaiian Islands.

Lycodontis undulata non (Lacépede, 1803) [a valid species that also occurs in the Hawaiian Islands]: Fowler
(1928, in part).

Lycodontis gracilicaudus (Jenkins, 1903): Fowler (1949).

Gymnothorax gracilicaudus Jenkins, 1903: Gosline & Brock (1960), Tinker (1982), Randall e al. (1985a,
1990a), Myers (1989), Bohlke & Randall (2000).

Gymnothorax gracilicauda Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

TaxoNoMY: Randall et al. (1985b), Bohlke & Randall (2000).

COMMON NAMES: Slendertail moray (Randall et al., 1997a), Graceful-tailed moray (Myers, 1999).

HAwAIAN RECORDS: Johnston Atoll and Hawai‘i Island to O‘ahu at ca. 6 m (Jenkins, 1903; Jordan &
Evermann, 1905; Gosline & Brock, 1960; Randall et al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Pacific endemic from Australia to Taiwan, Micronesia, the Hawaiian Islands, the Line
Islands, and the Pitcairn Group. Benthic in reefs at 6-20 m (Gosline & Brock, 1960; Myers, 1989;
Randall e al., 1990a; Bohlke & Randall, 2000).

Gymnothorax javanicus (Bleeker)

Muraena javanica Bleeker, 1859, p. 347, Ptjitan, Java, Indonesia.

Lycodontis javanicus (Bleeker, 1859): Brock in Randall (1980c).

Gymnothorax melanospilos non (Bleeker, 1855) [a junior synonym of G. isingteena (Richardson, 1845), a
species that does not occur in the Hawaiian Islands]: Hatooka (2002).

Gymnothorax javanicus (Bleeker, 1859): Tinker (1982 appendix), Randall er al. (1985a, 1990a, 1997a), Myers
(1989), Randall (1996a), Bohlke & Randall (2000), Hoover (2003).
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TaxoNoMy: Bohlke & Randall (2000). Hatooka’s (2002) use of Gymnothorax melanospilos for this
species is incorrect (J.E. Randall & D. Smith, pers. comm., Dec. 2002; Bohlke & Smith, 2002).

COMMON NAMES: Puhi (Randall, 1996a), Giant moray (AFS; Randall, 1996a; Hoover, 2003).

HAWAIIAN RECORDS: Johnston Atoll and Hawai ‘i Island to Laysan at unspecified depths (Brock in Randall,
1981a; Randall et al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from Madagascar and the Red Sea to Indonesia, the Ryukyus, the
Ogasawara Islands, Australia, Micronesia, the Hawaiian Islands, French Polynesia, Oeno Atoll in the
Pitcairn group, and Cocos Island in the eastern Pacific. Benthic in reefs at 1-46 m (Myers, 1989;
Randall et al., 1990a, 1997b; Bohlke & Randall, 2000).

Gymnothorax kidako (Temminck & Schlegel)

Muraena kidako Temminck & Schlegel, 1846, p. 266, P1. 117, Nagasaki, Japan.

Lycodontis undulata non (Lacépede, 1803) [a valid species that also occurs in the Hawaiian Islands]: Fowler
(1928, in part).

Gymnothorax sp.: Tinker (1982, Appendix — photograph on bottom of p. 527).

Gymnothorax mucifer Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Gosline & Brock (1960), Tinker
(1982), Bohlke & Randall (1995), Randall ef al. (1997a).

Gymnothorax kidako Temminck & Schlegel, 1846: Bohlke & Randall (2000).

TaxoNoMY: The Hawaiian Islands population of G. kidako has traditionally been identified as G. mucifer
(e.g., by Smith, 1994; Bohlke & Randall, 1995) but Bohlke & Randall (2000) synonymized these
species.

ComMON NAMES: Kidako’s moray (Bohlke & Randall, 2000).

HAwAINIAN RECORDS: Hawai‘i Island to Necker at unspecified depths (Snyder, 1904; Bohlke & Randall,
1995; Bohlke & Randall, 2000).

GENERAL RANGE: Western and central Pacific endemic known from Japan, Taiwan, the Ogasawara Islands,
the Hawaiian Islands, and the Society Islands. Benthic in reefs at 2-350 m (Randall et al., 1997b;
Bohlke & Randall, 2000).

Gymnothorax kontodontos Bohlke

Gymnothorax kontodontos Bohlke, 2000, p. 411, Fig. 8, Fanning Island, Line Islands.
Siderea sp.: Kosaki et al. (1991).
Gymnothorax kontodontos Bohlke, 2000: Bohlke (2000).

TaxonoMmy: Bohlke (2000). Bohlke & Randall (2000) synonymized Siderea with Gymnothorax.

COMMON NAMES: Short-tooth moray (Bohlke, 2000).

HAWAIIAN RECORDS: Johnston Atoll at 10—15 m, but not in the Hawaiian Islands (Kosaki et al., 1991;
Bohlke, 2000).

GENERAL RANGE: Indo-Pacific from the Comoro Islands and Chagos Archipelago to the Coral Sea, New
Guinea, the Line Islands, and Johnston Atoll. Benthic in reefs at 6-27 m (Kosaki et al., 1991;
Bohlke, 2000).

Gymnothorax margaritophorus Bleeker

Gymnothorax margaritophorus Bleeker, 1864a, p. 53, Ambon Island, Moluccas Islands, Indonesia.
Gymnothorax margaritophorus Bleeker, 1864a: Myers (1989), Paxton et al. (1989), Kosaki et al. (1991), Randall
et al. (1997a), Bohlke & Randall (2000).

TaxoNoMy: Paxton et al. (1989), Bohlke & Randall (2000).

COMMON NAMES: Blackpearl moray (Randall et al., 1997a), Blotch-necked moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll, unknown from the Hawaiian Islands (Kosaki et al., 1991; Bohlke &
Randall, 2000).

GENERAL RANGE: Indo-Pacific from South Africa to the Ryukyus, the Ogasawara Islands, Australia,
Johnston Atoll, Micronesia, and the Society Islands. Benthic, deep within crevices of outer reef
slopes to at least 20 m (Myers, 1989; Kosaki et al., 1991; Randall et al., 1997b).

Gymnothorax melatremus Schultz

Gymnothorax melatremus Schultz in Schultz et al., 1953, p. 120, Figs. 23d, 25, Boby Island, Bikini Atoll, Mar-
shall Islands.
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Gymnothorax melatremus Schultz in Schultz et al., 1953: Gosline & Brock (1960), Gosline (1965), Tinker
(1982), Castle & McCosker in Smith & Heemstra (1986), Myers (1989), Randall et al. (1990a, 1997a),
Severns & Fiene-Severns (1993), Hoover (1993, 2003), Randall (1996a), Bohlke & Randall (2000).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Piihi (Hoover, 1993), Puhi (Randall, 1996a; Hoover, 2003), Dwarf moray (Hoover,
1993, 2003; Randall, 1996a), Dirty yellow moray.

HAWAIIAN RECORDS: Hawai ‘i Island to Midway to at least 18 m (Gosline, 1965; Severns & Fiene-Severns,
1993; Hoover, 1993; Bohlke & Randall, 2000). Gosline & Brock (1960) included this species but
did not actually record it from the Hawaiian Islands except by implication. The first Hawaiian record
of G. melatremus from a specific locality is from O‘ahu by Gosline (1965).

GENERAL RANGE: Indo-Pacific from East Africa to Indonesia, Australia, the Ogasawara Islands,
Micronesia, the Hawaiian Islands, French Polynesia, and the Pitcairn Group. Benthic, usually well
within crevices of coral reefs at 1-58 m (Myers, 1989; Randall et al., 1990a, 1997b; Bohlke &
Randall, 2000). Castle & McCosker in Smith & Heemstra (1986) erroneously stated that this species
is only known from South Africa and Bikini Atoll.

Gymnothorax meleagris (Shaw)

Muraena meleagris Shaw in Shaw & Nodder, 1795, pl. 220, “Southern Ocean”.

Gymnothorax leucostictus Jenkins, 1903 [based on a juvenile specimen]: Jenkins (1903), Jordan & Evermann
(1905).

Lycodontis meleagris (Shaw in Shaw & Nodder, 1795): Fowler (1928, 1931, 1934, 1949).

Lycodontis leucostictus (Jenkins, 1903): Fowler (1949), Jordan & Evermann (1905).

Gymnothorax sp.: Tinker (1982, Appendix — photograph on p. 528 is of a large individual in which the spots
have merged into a reticulate pattern).

Gymnothorax chlorostigma (Kaup, 1856): Hatooka (2002).

Gymnothorax meleagris (Shaw in Shaw & Nodder, 1795): Snyder (1904), Jordan & Evermann (1905), Gosline
& Brock (1960), Hobson (1974), Tinker (1982), Randall (1985a, 1996a), Randall et al. (1985a, 1990a,
1993b, 1997a), Uchida & Uchiyama (1986), Myers (1989), Hoover (1993, 2003), Humann (1993), Bohlke
& Randall (2000), Robertson & Allen (2002).

TaxoNnoMy: Bohlke & Randall (2000). Hatooka’s (2002) use of Gymmnothorax chlorostigma for this
species is considered incorrect here, but needs more investigation (J.E. Randall & D.G. Smith pers.
comm., Dec. 2002; Bohlke & Smith, 2002).

COMMON NAMES: Piihi-‘6oni‘o (Hoover, 1993), Puhi ‘6ni‘o (Randall, 1996a; Hoover, 2003), Puhi (Hoover,
2003), Guineafowl moray (AFS), Whitemouth moray (Hoover, 1993, 2003; Randall, 1996a).

HawAllAN RECORDS: Johnston Atoll and Hawai‘i Island to Midway at 1-51 m (Snyder, 1904; Hobson,
1974; Randall et al., 1985b, 1993b; Uchida & Uchiyama, 1986; Hoover, 1993; Bohlke & Randall,
2000).

GENERAL RANGE: Indo-transPacific from South Africa and the Seychelles to Japan, the Ogasawara Islands,
Australia, Micronesia, the Hawaiian Islands, the Society Islands, and Cocos Island and the
Galapagos Islands in the eastern Pacific. Benthic in crevices of coral rich areas at 1-51 m (Myers,
1989; Randall et al., 1990a, 1997b; Humann, 1993; Bohlke & Randall, 2000; Robertson & Allen,
2002).

Gymnothorax nudivomer (Giinther)

Muraena nudivomer Giinther in Playfair & Giinther, 1867, p. 127, P1. 18, Zanzibar.

Gymnothorax xanthostomus Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Tinker (1982).

Lycodontis picta non (Ahl, 1789) [a valid species that also occurs in the Hawaiian Islands]: Fowler (1928, in
part).

Lycodontis nudivomer (Giinther in Playfair & Giinther, 1867): Fowler (1928), Randall et al. (1981).

Gymnothorax meleagris non (Shaw in Shaw & Nodder, 1795) [a valid species that also occurs in the Hawaiian
Islands]: Gosline & Brock (1960), but only the inclusion of G. xanthostomus as a synonym of G. melea-
gris.

Gymnothorax nudivomer (Glinther in Playfair & Giinther, 1867): Clarke (1972), Randall (1985a, 1996a), Randall
et al. (1985a, 1990a, 1993a), Uchida & Uchiyama (1986), Myers (1989), Hoover (1993, 2003), Chave &
Mundy (1994), Bohlke & Randall (2000).

TaxoNoMy: Randall et al. (1981), Bohlke & Randall (2000).
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CoMMON NAMES: Piihi, Puhi (Randall, 1996a), Puhi (Hoover, 2003), Yellowmouth moray (Hoover, 1993,
2003; Randall, 1996a).

HAwAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to Salmon Bank at 30-271 m (Snyder, 1904;
Randall et al., 1981, 1985a; Uchida & Uchiyama, 1986; Chave & Mundy, 1994; Bohlke & Randall,
2000).

GENERAL RANGE: Indo-Pacific from East Africa and the Red Sea to the Ryukyus, Australia, Micronesia,
the Hawaiian Islands, and the Marquesan Islands. Benthic in crevices at 2-271 m. Found in shallow
water in the Red Sea and Persian Gulf but otherwise known primarily from >40 m (Randall ef al.,
1981, 1990a; Myers, 1989; Chave & Mundy, 1994; Bohlke & Randall, 2000).

Gymnothorax nuttingi Snyder

Gymnothorax nuttingi Snyder, 1904, p. 518, P1. 4 (fig. 7), Honolulu Market, O‘ahu, Hawaiian Islands.

Lycodontis picta non (Ahl, 1789) [a valid species that also occurs in the Hawaiian Islands]: Fowler (1928, in
part).

Gymnothorax meleagris non (Shaw in Shaw & Nodder, 1795) [a valid species that also occurs in the Hawaiian
Islands]: Gosline & Brock (1960), but only the inclusion of G. nuttingi as a synonym of G. meleagris.

Gymnothorax nuttingi Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Clarke (1972), Tinker (1982
appendix), Randall (1985a), Randall et al. (1985a), Chave & Mundy (1994), Bohlke & Randall (2000).

TaxoNoMY: Randall ef al. (1985b), Bohlke & Randall (2000).

COMMON NAMES: Nutting’s moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Probably throughout the Hawaiian Archipelago but precise records from Johnston
Atoll and O‘ahu to Maro Reef at 110-338 (Snyder, 1904; Randall et al., 1985b; Chave & Mundy,
1994; Bohlke & Randall, 2000).

GENERAL RANGE: Hawaiian endemic. Benthic in crevices at 110-338 m (Chave & Mundy, 1994; Bohlke
& Randall, 2000).

Gymnothorax pictus (Ahl)

Muraena picta Ahl, 1789, p. 8, PL. 2 (right fig.), “East Indies”.

Gymnothorax hilonis Jordan & Evermann, 1903: Jordan & Evermann (1903a, 1905), Gosline & Brock (1960),
Tinker (1982), Smith (1994).

Lycodontis picta (Ahl, 1789) [in part]: Fowler (1928).

Lycodontis richardsonii non (Bleeker, 1852) [a valid species not found in the Hawaiian Islands]: Fowler (1928,
in part).

Lycodontis richardsonii hilonis (Jordan & Evermann, 1903): Fowler (1949).

Siderea picta (Ahl, 1789): Fowler (1949), Randall et al. (1985a, 1990a), Eschmeyer (1990), Allen & Robertson
(1994).

Sideria picta (Ahl, 1789) [lapsus]: Myers (1989).

Gymnothorax pictus (Ahl, 1789): Snyder (1904), Jordan & Evermann (1905), Fowler (1912), Gosline & Brock
(1960), Tinker (1982), Bohlke & Randall (2000), Robertson & Allen (2002).

TaxoNoMy: Bohlke & Randall (2000).

COMMON NAMES: Puhi-kap‘a, Peppered moray (Randall et al, 1996; Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to O‘ahu in shallow water including the intertidal
zone and anchialine ponds (Snyder, 1904; Jordan & Evermann, 1905; Randall et al., 1985b; Bohlke
& Randall, 2000).

GENERAL RANGE: Indo-transPacific from East Africa to Indonesia, Australia, the Ryukyus, Micronesia, the
Hawaiian Islands, the Society Islands, the offshore islands of the Americas, and the continental east-
ern tropical Pacific from Costa Rica to western Panama. Benthic on shallow reef flats, forages in the
intertidal zone and occasionally above water on reef flats exposed at low tide (Myers, 1989; Randall
et al., 1990a; Allen & Robertson, 1994; Bohlke & Randall, 2000; Robertson & Allen, 2002).

Gymnothorax pindae Smith

Gymnothorax pindae Smith, 1962, p. 430, Pl. 55 (fig. D), Pinda, Mozambique.

Gymnothorax moluccensis non (Bleeker, 1965) [a valid species not found in the Hawaiian Islands]: Gosline &
Brock (1960), Tinker (1982).

Gymnothorax pindae Smith, 1962: Randall et al. (1985a, 1993a), Bohlke & Randall (2000), Bohlke (2000).
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TaxoNoMY: Bohlke & Randall (2000), Bohlke (2000).

COMMON NAMES: Pinda moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island at unspecified depths (Gosline & Brock, 1960;
Randall et al., 1985b, 1993a; Bohlke & Randall, 2000; Bohlke, 2000).

GENERAL RANGE: Indo-Pacific from East Africa and the Red Sea to Indonesia, southern Japan, Australia,
Micronesia, the Hawaiian Islands, French Polynesia, and the Pitcairn Group. Benthic in reef crevices
to 40 m (Hatooka, 1988; Myers, 1989; Randall et al., 1993a; Randall & Golani, 1995; Bohlke &
Randall, 2000; Bohlke, 2000).

Gymnothorax polyspondylus Bohlke & Randall

Gymnothorax polyspondylus Bohlke & Randall, 2000, p. 251, Figs. 10-11, off O‘ahu, Hawaiian Islands.
Gymnothorax sp.: Bohlke (1997).
Gymnothorax polyspondylus Bohlke & Randall, 2000: Bohlke & Randall (2000).

TaxoNnoMy: Bohlke & Randall (2000).

COMMON NAMES: Manyvertebrae moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Known only from O‘ahu at 200 m (Bohlke, 1997; Bohlke & Randall, 2000).
GENERAL RANGE: Hawaiian endemic. Benthic at 200 m (Bohlke, 1997; Bohlke & Randall, 2000).

Gymnothorax prismodon Bohlke & Randall

Gymnothorax prismodon Bohlke & Randall, 2000, p. 253, Figs. 12-14, O‘ahu, Hawaiian Islands.
Gymnothorax prismodon Bohlke & Randall, 2000: Bohlke & Randall (2000).

TaxoNoMy: Bohlke & Randall (2000).

COMMON NAMES: Sawtooth moray (Bohlke & Randall, 2000).

HawAnAN RECORDS: O‘ahu at 38-44 m (Bohlke & Randall, 2000).

GENERAL RANGE: Central Pacific endemic known only from the Hawaiian Islands, the Line Islands, and
the Marquesas Islands. Benthic in reefs at 1044 m (Bohlke & Randall, 2000).

Gymnothorax rueppelliae (McClelland)

Dalophis rueppelliae McClelland, 1844, p. 213, Red Sea.

Gymnothorax leucacme Jenkins, 1903: Jenkins (1903), Snyder (1904).

Gymnothorax waialuae Snyder, 1904: Snyder (1904), Jordan & Evermann (1905).

Gymnothorax petelli (Bleeker, 1856): Jordan & Evermann (1905), Gosline & Brock (1960), Tinker (1982 text).

Lycodontis petelli (Bleeker, 1856): Fowler (1928).

Gymnothorax rueppelliae (McClelland, 1844): Hobson (1974), McCosker & Randall (1982), Tinker (1982
appendix), Myers (1989), Randall et al. (1990a), Hoover (1993, 2003), Randall (1996a), Bohlke & Randall
(2000).

TaxoNoMy: McCosker & Randall (1982), Bohlke & Randall (2000).

COMMON NAMES: Puhi-‘ou (Hoover, 1993), Puhi ‘ou (Randall, 1996a), Puhi-‘ou (Hoover, 2003),
Yellowhead moray (Hoover, 1993, 2003), Banded moray (Randall, 1996a).

HAwAlIAN RECORDS: Hawai‘i Island to O‘ahu at 1-5 m (Jenkins, 1903; Snyder, 1904; Hobson, 1974;
Hoover, 1993; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from east Africa and the Red Sea to Indonesia, the Ryukyus, Australia,
Micronesia, the Hawaiian Islands, and the Marquesas. Benthic in crevices of reefs at 1 to at least 40
m (Myers, 1989; Randall et al., 1990a; Randall & Golani, 1995; Bohlke & Randall, 2000).

Gymnothorax steindachneri Jordan & Evermann

Gymnothorax steindachneri Jordan & Evermann, 1903a, p. 166, Honolulu, O‘ahu, Hawaiian Islands.

Muraena flavomarginatus var. non (Riippell, 1830) [a valid species also found in the Hawaiian Islands]: Stein-
dachner (1900).

Lycodontis kidako non (Temminck & Schlegel, 1846) [a valid species also found in the Hawaiian Islands]:
Fowler (1928, 1934, in part).

Gymnothorax steindachneri Jordan & Evermann, 1903a: Jordan & Evermann (1903a, 1905), Jenkins (1903),
Jordan & Snyder (1904a), Snyder (1904), Gosline & Brock (1960), Struhsaker (1973a), Tinker (1982),
Humpbhreys et al. (1984), Uchida & Uchiyama (1986), Randall ez al. (1993b), Hoover (1994, 2003), Bohlke
& Randall (1995, 2000), Randall (1996a).
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TaxoNoMY: Randall et al. (1993b), Bohlke & Randall (1995, 2000).

ComMMON NAMES: Pthi (Hoover, 1993), Puhi (Randall, 1996a; Hoover, 2003), Steindachner’s moray
(Hoover, 1993, 2003; Randall, 1996a).

HAWAIAN RECORDS: O‘ahu to Midway at 5-124 m; more abundant in the Northwestern Hawaiian Islands
than in the main Hawaiian Islands (Steindachner, 1900; Jordan & Evermann, 1905; Struhsaker, 1973a;
Uchida & Uchiyama, 1986; Randall ez al., 1993b; Hoover, 1994; Bohlke & Randall, 1995, 2000).

GENERAL RANGE: Hawaiian endemic. Benthic in reefs and on trawlable substrates at 5—124 m (Uchida &
Uchiyama, 1986; Randall et al., 1993b; Hoover, 1994; Bohlke & Randall, 2000).

[Gymnothorax tile (Hamilton)]

Muraenophis tile Hamilton, 1822, p. 18, Ganges River estuary near Calcutta, India.
Lycodontis tile non (Hamilton, 1822): Fowler (1928).
Gymnothorax tile (Hamilton, 1822): Kottelat ez al. (1993).

Taxonomy: Kottelat et al. (1993).

HAwALIAN RECORDS: Fowler (1928) reported “Lycodontis tile” from the Hawaiian Islands, an obvious
misidentification. Fowler’s record cannot be attributed to species until the specimen upon which the
record is based is identified.

GENERAL RANGE: India, Indonesia, and the Philippines. Benthic in shallow estuaries (Kottelat ef al., 1993).

Gymnothorax undulatus (Lacépede)

Muraenophis undulata Lacépede, 1803, p. 629, 642, P1. 19 (fig. 2), no type locality given.

Muraena valenciennii Eydoux & Souleyet, 1850: Eydoux & Souleyet (1850).

Lycodontis undulata (Lacépede, 1803): Fowler (1928, 1931, 1949, in part).

Muraena acutirostris Abbott, 1861: Abbott (1861).

Thyrsoidea kaupii Abbott, 1861: Abbott (1861).

Muraena undulata (Lacépede, 1803): Streets (1877).

Lycodontis acutirostris (Abbott, 1861): Fowler (1900).

Lycodontis kaupii (Abbott, 1861): Fowler (1900).

Lycodontis pseudothyrsoidea non (Bleeker, 1852) [a valid Gymnothorax species not found in the Hawaiian
Islands]: Fowler (1900).

Eurymyctera acutirostris (Abbott, 1861): Jordan & Evermann (1905).

Gymnothorax undulatus (Lacépede, 1803): Jenkins (1903), Snyder (1904), Gilbert (1905), Jordan & Evermann
(1905), Gosline & Brock (1960), Tinker (1982), Okamoto & Kanenaka (1984), Humphreys et al. (1984),
Randall (1985a, 1996a), Randall ef al. (1985a, 1993b, 1997a), Uchida & Uchiyama (1986), Myers (1989),
Hoover (1993, 2003), Allen & Robertson (1994), Bohlke & Randall (2000), Robertson & Allen (2002).

TaxoNoMY: Bohlke & Randall (2000). The inclusion of Muraena acutirostris Abbott, 1861, as a junior
synonym of G. undulatus, initially proposed by Fowler (1928), follows Bohlke & Randall (2000).
Eschmeyer (1998) erroneously placed it as a junior synonym of the Atlantic species G. moringa
(Cuvier) based on earlier publications, but this was corrected in the website for Eschmeyer’s (1998)
catalog. Muraena acutirostris had previously also been considered to be a junior synonym of G. flav-
imarginatus by Bohlke (1989) and of Enchelynassa canina by Gosline & Brock (1961). Abbott’s
(1861) description of M. acutirostris certainly invokes this last species in many respects, but Bohlke
& Smith (2002) established the correct identity of this taxon from direct examination of the holo-
type.

COMMON NAMES: Pithi-lau-milo (Hoover, 1993), Puhi lau milo (Randall, 1996a), Puhi-lau-milo (Hoover,
2003), Leopard moray (AFS), Undulated moray (Hoover, 1993, 2003; Randall, 1996a).

HAWAIIAN RECORDS: Johnston Atoll and Maui to Kure at 9-110 m (Eydoux & Souleyet, 1850; Okamoto
& Kanenaka, 1984; Randall ef al., 1985b, 1993b; Uchida & Uchiyama, 1986; Hoover, 1993; Bohlke
& Randall, 2000). Jordan & Evermann (1905) recorded G. undulatus from a dredge sample at
406-911 m, but Gilbert (1905) stated that this was incorrect station data and that the record was from
40-51 m.

GENERAL RANGE: Indo-transPacific from South Africa and the Red Sea to Indonesia, Japan, the Ogasawara
Islands, Australia, Micronesia, the Hawaiian Islands, French Polynesia, and the eastern Pacific from
the Revillagigedos to Costa Rica and Panama. Benthic within reefs and rubble at 9-110 m (Myers,
1989; Uchida & Uchiyama, 1986; Allen & Robertson, 1994; Randall er al., 1997b; Bohlke &
Randall, 2000; Robertson & Allen, 2002).
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Gymnothorax ypsilon Hatooka & Randall

Gymnothorax ypsilon Hatooka & Randall, 1992, p. 183, Figs. 1-2, Uotsurimima Island, Senkaku Islands, Japan.

Gymnothorax sp.: Clarke (1972), Randall (1976a).

Gymnothorax ypsilon Hatooka & Randall, 1992: Hatooka & Randall (1992), Randall ef al. (1997a), Bohlke &
Randall (2000).

TaxoNoMY: Hatooka & Randall (1992), Bohlke & Randall (2000).

COMMON NAMES: Y-bar moray.

HAWAIIAN RECORDS: O‘ahu at 150-185 m (Clarke, 1972; Bohlke & Randall, 2000).

GENERAL RANGE: Western and central North Pacific endemic known from southern Japan, Okinawa, the
Ogasawara Islands and the Hawaiian Islands. Benthic at 120-185 m (Hatooka & Randall, 1992;
Randall e al., 1997b; Bohlke & Randall, 2000).

Gymnothorax zonipectis Seale

Gymnothorax zonipectis Seale, 1906, p. 7, Fig. 1, Tahiti, Society Islands.
Gymnothorax zonipectis Seale, 1906: Myers (1989), Randall er al. (1990a), Kosaki et al. (1991), Bohlke &
Randall (2000).

TaxoNoMy: Randall ef al. (1990a), Bohlke & Randall (2000).

COMMON NAMES: Barred-fin moray (Randall ef al., 1997a; Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll, unknown from the Hawaiian Islands (Kosaki et al., 1991; Bohlke &
Randall, 2000).

GENERAL RANGE: Indo-Pacific from East Africa to Indonesia, Taiwan, Australia, Micronesia, Johnston
Atoll, and the Marquesas. Benthic, usually in rubble or crevices of caves and ledges at >20 m (Myers,
1989; Randall et al., 1990a; Kosaki et al., 1991).

Monopenchelys acuta (Parr)

Uropterygius acutus Parr, 1930, p. 16, Fig. 2, West Caicos Island, Bahamas.
Monopenchelys acuta (Parr, 1930): Bohlke & McCosker (1982), Bohlke & Randall (2000).

TaxoNoMY: Bohlke & McCosker (1982), Bohlke & Randall (2000).

CoMMON NAMES: Redface moray (Bohlke & Randall, 2000).

HAWwAIIAN RECORDS: O‘ahu at 20-45 m (Bohlke & McCosker, 1982; Bohlke & Randall, 2000).

GENERAL RANGE: Circumtropical and subtropical from disjunct localities; known in the Atlantic Ocean
from the Bahamas, Caribbean Sea, and Ascension Island; in the Indian Ocean from the Seychelles,
Comoros, and Agalegas; known only from Fiji and the Hawaiian Islands in the Pacific Ocean.
Benthic in crevices of reef and rock from 13-45 m (Bohlke & McCosker, 1982; Bohlke & Randall,
2000).

Scuticaria okinawae (Jordan & Snyder)

Uropterygius okinawae Jordan & Snyder, 1901b, p. 886, Fig. 22, Okinawa, Ryukyu Islands, Japan.
Uropterygius sealei Whitley, 1932: Gosline (1958), Gosline & Brock (1960), Tinker (1982).

Ichthyophis bennettii non (Giinther, 1870): Severns & Fiene-Severns (1993).

Scuticaria bennettii non (Giinther, 1870): McCosker et al. (1984), Bohlke et al. (1989), Randall (1996a).
Scuticaria okinawae (Jordan & Snyder, 1901b): Bohlke & McCosker (1997), Bohlke & Randall (2000).

TaxoNoMy: Bohlke & Randall (2000). This species has traditionally been given the specific name ben-
nettii, originally described in Gymnomuraena. Bohlke & McCosker (1997) noted that Gymno-
muraena bennettii Giinther is a junior synonym of Channomuraena vittata (Richardson) and the
Scuticaria species usually called bennettii must take the next available name, Scuticaria okinawae
(Jordan & Snyder).

COMMON NAMES: Puhi (Randall, 1996a), Bennett’s moray (Randall, 1996a), Shorttailed snake moray
(Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Maui and O‘ahu (Gosline, 1958; Severns & Fiene-Severns, 1993; Bohlke & Randall,
2000).

GENERAL RANGE: Indo-Pacific from Mauritius to Indonesia and eastward through Japan, the Hawaiian
Islands, and Tahiti. Benthic at unspecified depths (McCosker et al., 1984; Severns & Fiene-Severns,
1993; Bohlke & McCosker, 1997; Bohlke & Randall, 2000).
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Scuticaria tigrinus (Lesson)

Ichthyophis tigrinus Lesson, 1828, p. 399, Borabora, Society Islands.

Gymnomuraena tigrina (Lesson, 1828): Smith & Swain (1882).

Scuticaria tigrina (Lesson, 1828): Jordan & Evermann (1905).

Uropterygius tigrinus (Lesson, 1828): Fowler (1928, 1934), Gosline & Brock (1960), Tinker (1982), Randall et
al. (1985a), Myers (1989), Severns & Fiene-Severns (1993), Allen & Robertson (1994).

Scutitaria tigrina (Lesson, 1828) [a lapsus in spelling of the genus name]: Borodin (1930).

Scuticaria tigrinus (Lesson, 1828): Bohlke et al. (1989), Hoover (1993, 2003), Randall (1996a), Bohlke &
McCosker (1997), Bohlke & Randall (2000).

TaxoNoMy: Bohlke & McCosker (1997), Bohlke & Randall (2000).

COMMON NAMES: Piihi (Hoover, 1993), Puhi (Randall, 1996; Hoover, 2003), Tiger moray (Hoover, 1993,
2003; Randall, 1996a), Tiger snake moray.

HAwAIAN RECORDS: Johnston Atoll and Hawai‘i Island to Necker at ca. 24 m (Smith & Swain, 1882,
Jordan & Evermann, 1905; Randall et al., 1985b; Hoover, 1993; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-transPacific from South Africa to Indonesia, the Philippines, Micronesia, the
Hawaiian Islands, the Society Islands, and the eastern tropical Pacific from the Gulf of California to
Panama and Ecuador. Benthic, usually deep in crevices of reefs (Myers, 1989; Bohlke & McCosker,
1997; Bohlke & Randall, 2000).

Uropterygius fuscoguttatus Schultz

Uropterygius fuscoguttatus Schultz in Schultz et al., 1953, p. 156, Fig. 33, Amen Island, Bikini Atoll, Marshall
Islands.

Uropterygius fuscoguttatus Schultz in Schultz et al., 1953: Gosline (1958), Gosline & Brock (1960), Tinker
(1982), Randall et al. (1985a, 1990a), Myers (1989), Winterbottom ez al. (1989), Randall & Golani (1995),
Bohlke & Randall (2000).

TaxoNoMy: Randall & Golani (1995), Bohlke & Randall (2000).

COMMON NAMES: Brown-spotted snake moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu at 3-23 m (Gosline, 1958; Randall et al., 1985b; Bohlke
& Randall, 2000).

GENERAL RANGE: Indo-Pacific from the Chagos and Maldive Archipelagos to Australia, Micronesia, the
Hawaiian Islands, and the Society Islands. Benthic in coral rubble at 3-25 m (Gosline & Brock,
1960; Myers, 1989; Winterbottom e? al., 1989; Randall et al., 1990a; Bohlke & Randall, 2000).

Uropterygius inornatus Gosline

Uropterygius inornatus Gosline, 1958, p. 225, Figs. le, 2a, Waikiki Reef, O‘ahu, Hawaiian Islands.
Uropterygius inornatus Gosline, 1958: Gosline (1958), Gosline & Brock (1960), Tinker (1982), Randall et al.
(1985a), Winterbottom et al. (1989), McCosker & Smith (1997), Bohlke & Randall (2000).

TaxoNoMY: McCosker & Smith (1997), Bohlke & Randall (2000).

COMMON NAMES: Drab snake moray (Bohlke & Randall, 2000).

HAWATIAN RECORDS: Hawai‘i Island to O‘ahu at 4—11 m (Gosline, 1958; Randall et al., 1985b; Bohlke &
Randall, 2000). The specimen of U. inornatus from Johnston reported by Randall ez al. (1985b) was
reidentified by McCosker & Smith (1997), who designated it a paratype of U. xenodontus.

GENERAL RANGE: Indo-Pacific from the Chagos Archipelago to Indonesia, Tonga, the Marshall Islands,
the Gilbert Islands and the Hawaiian Islands. Benthic in crevices at 4-18 m (Gosline, 1958; Winter-
bottom et al., 1989; McCosker & Smith, 1997; Bohlke & Randall, 2000).

Uropterygius macrocephalus (Bleeker)

Gymnomuraena macrocephalus Bleeker, 1864a, p. 54, Ambon Island, Moluccas Islands, Indonesia.

Uropterygius knighti (Jordan & Starks in Jordan & Seale, 1906): Gosline (1958, 1965), Gosline & Brock (1960,
in part), Tinker (1982, in part).

Uropterygius macrocephalus (Bleeker, 1864): McCosker et al. (1984), Randall et al. (1985a), Myers (1989),
Allen & Robertson (1994), Bohlke & Randall (2000), Robertson & Allen (2002).

TaxoNoMY: McCosker et al. (1984), Bohlke & Randall (2000).
COMMON NAMES: Largehead snake moray (Myers, 1999).
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HAwAIIAN RECORDS: Johnston Atoll and Hawai ‘i Island to French Frigate at 1-3 m (Gosline, 1958, 1965;
Randall er al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-transPacific from Christmas Island (Indian Ocean) and Indonesia to Papua New
Guinea, Japan, Micronesia, the Hawaiian Islands, the Society Islands, and the eastern tropical Pacific
at the offshore islands and southern Baja California to Peru including the Gulf of California. Benthic
in rocks along shorelines with strong waves at 1-14 m (Gosline & Brock, 1960; Myers, 1989; Allen
& Robertson, 1994; Bohlke & Randall, 2000; Robertson & Allen, 2002).

Uropterygius marmoratus (Lacépede)

Gymnomuraena marmorata Lacépede, 1803, p. 648, New Britain Island, Bismarck Archipelago.

Uropterygius concolor non Riippell, 1838 [a valid species not found in Hawai'i]: Fowler (1928, in part).

Uropterygius knighti non (Jordan & Starks in Jordan & Seale, 1903) [a junior synonym of Uropterygius macro-
cephalus (Bleeker, 1864a), a species that also occurs in the Hawaiian Islands]: Gosline & Brock (1960, in
part).

Uropterygius marmoratus (Lacépede, 1803): Snyder (1904), Jordan & Evermann (1905), Gilbert (1905), Fowler
(1928, 1949), Gosline (1958), McCosker et al. (1984), Myers (1989), Randall et al. (1990a), Bohlke &
Randall (2000).

TaxoNnoMy: McCosker et al. (1984), Bohlke & Randall (2000).

COMMON NAMES: Marbled snake moray (Myers, 1999), Marbled moray (Randall et al., 1997a).

HAWAIIAN RECORDS: Hawai‘i Island to French Frigate at 23—-121 m (Snyder, 1904; Jordan & Evermann,
1905; Gilbert, 1905; Bohlke & Randall, 2000). It is likely that the records of Snyder (1904) and Jordan
& Evermann (1905) are of misidentified Anarchias species (J.E. Randall, pers. comm., 9 July 2002).

GENERAL RANGE: Indo-Pacific from east Africa to the Ryukyus, Australia, Micronesia, the Hawaiian Islands,
and the Marquesas. Benthic in crevices in shallow water to 121 m, usually at 1-20 m in exposed rocky
shores or reefs (Gilbert, 1905; Myers, 1989; Randall et al., 1990a; Bohlke & Randall, 2000).

Uropterygius polyspilus (Regan)
Gymnomuraena polyspila Regan, 1909b, p. 438, Tahiti, Society Islands.
Uropterygius polyspilus (Regan, 1909b): Gosline (1958), Gosline & Brock (1960), Tinker (1982), Randall ef al.

(1985a), Myers (1989), Winterbottom et al. (1989), Randall & Golani (1995), Randall (1996a), Bohlke &
Randall (2000).

TaxoNoMyY: Randall & Golani (1995), Bohlke & Randall (2000).

COMMON NAMES: Large-spotted snake moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Pearl and Hermes Reef at unspecified depths (Gosline,
1958; Randall et al., 1985b; Bohlke & Randall, 2000).

GENERAL RANGE: Indo-Pacific from east Africa and the Red Sea to the Philippines, Micronesia, the Ha-
waiian Islands, Samoa and the Society Islands. Benthic on reef flats at 1-18 m (Myers, 1989; Winter-
bottom et al., 1989; Randall & Golani, 1995; Bohlke & Randall, 2000).

Uropterygius supraforatus (Regan)
Gymnomuraena supraforata Regan, 1909b, p. 439, Savai‘i, [Western] Samoa.
Uropterygius dentatus Schultz in Schultz et al., 1953: Schultz in Schultz et al. (1953).
Uropterygius supraforatus (Regan, 1909b): Gosline (1958), Gosline & Brock (1960), Tinker (1982), Randall et
al. (1985a, 1993b), Myers (1989), Winterbottom et al. (1989), Randall & Golani (1995), Bohlke & Randall
(2000), Robertson & Allen (2002).

TaxoNoMy: Randall & Golani (1995), Bohlke & Randall (2000).

COMMON NAMES: Manytoothed snake moray (Bohlke & Randall, 2000).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Midway (Gosline, 1958; Randall et al., 1985b, 1993b).

GENERAL RANGE: Indo-Pacific from the Chagos Archipelago to Papua New Guinea, the Philippines,
Micronesia, the Hawaiian Islands, the Society Islands, and Clipperton Island in the eastern Pacific.
Benthic in crevices of reefs at 1-15 m (Myers, 1989; Winterbottom ef al., 1989; Bohlke & Randall,
2000; Robertson & Allen, 2002).
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Uropterygius xenodontus McCosker & Smith

Uropterygius xenodontus McCosker & Smith, 1997, p. 1006, Figs. 1-2, Chesterfield Bank, Coral Sea.
Uropterygius inornatus non Gosline, 1958 [a valid species found in the Hawaiian Islands but misidentified from
Johnston Atoll]: Randall et al. (1985a).

Uropterygius xenodontus McCosker & Smith, 1997: McCosker & Smith (1997), Bohlke & Randall (2000).
TaxoNoMY: McCosker & Smith (1997).
COMMON NAMES: Strange-toothed snake moray (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll at 6-9 m. Not known from the Hawaiian Islands (McCosker & Smith,
1997; Bohlke & Randall, 2000).

GENERAL RANGE: Central and western Pacific endemic known from the Coral Sea (NE Australia), Samoa,

the Marshall Islands, and Johnston Atoll. Benthic in crevices of reefs at 69 m (McCosker & Smith,
1997).

Congroidei

Synaphobranchidae — Cutthroat eels

[Dysomma anguillare Barnard]

Dysomma anguillaris Barnard, 1923, p. 443, Off Tugela River mouth, Natal, South Africa.
Dysomma anguillare Barnard, 1923 [a valid species probably not found in the Hawaiian Islands]: Iwai (1976),
Robins & Robins (1989).

TaxoNoMY: Robins & Robins (1989).

COMMON NAMES: Shortbelly eel (AFS).

HAWAIIAN RECORDS: Iwai (1976) presented a photograph and a description in Japanese of a synapho-
branchid collected at 265 m in the central North Pacific near the Hawaiian Islands that he identified
as D. anguillare. The other species included in Iwai (1976) indicated that his collections probably
came from seamounts and island at the northern end of the Ridge. Dysomma anguillare is otherwise
unrecorded from the Pacific Plate, although its wide distribution makes it possible that it could occur
in the region.

GENERAL RANGE: Known from the western North Atlantic, South Africa, and western Pacific from Indo-
nesia, the Philippines, off China and Japan. Engybenthic, usually at 100 m or less, an unusually shal-
low depth range for a synaphobranchid (Robins & Robins, 1989).

Dysomma brevirostre (Facciola)
Nettastoma brevirostre Facciola, 1887, p. 166, P1. 3 (fig. 3), Sicily, Italy.
Dysomma brevirostre (Facciola, 1887): Smith & Castle (1981), Tinker (1982), Robins & Robins (1989).
TaxoNoMY: Robins & Robins (1989).
HAWATIAN RECORDS: Hawai‘i Island at 458 m (Smith & Castle, 1981).
GENERAL RANGE: Known only from the Mediterranean Sea, eastern and western Atlantic, and the Hawai-
ian Islands. Engybenthic over soft substrata, most abundant at 200—1000 m (Robins & Robins, 1989).

[Dysomma muciparus (Alcock)]
Dysommopsis muciparus Alcock, 1891, p. 137, Bay of Bengal, India.
Dysomma muciparus (Alcock, 1891): Smith & Castle (1981), Tinker (1989), Robins & Robins (1989).
TaxoNoMY: Robins & Robins (1989).

HAWAIIAN RECORDS: Specimens collected northeast of O‘ahu at 24°04.1'N, 153°33.0'W at 284 m indicate
that this species could occur in the Hawaiian Islands (Smith & Castle, 1981).
GENERAL RANGE: Known only from the Bay of Bengal in the Indian Ocean and northeast of the Hawaiian

Islands in the Pacific, perhaps in the eastern Atlantic. Engybenthic at 284-505 m (Robins & Robins,
1989).

Dysommina rugosa Ginsburg

Dysommina rugosa Ginsburg, 1951, p. 450, Fig. 6, Off Cumberland Island, Georgia, U.S.A.
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Dysommina rugosa Ginsburg, 1951: Robins & Robins (1976), Randall (1980a), Smith & Castle (1981), Tinker
(1982), Robins & Robins (1989).

TaxoNoMY: Robins & Robins (1989).

HAwATIAN RECORDS: North of Maui at 786 m (Robins & Robins, 1976).

GENERAL RANGE: Probably circumtropical and subtropical, known from the western Atlantic, Caribbean
Sea, Mozambique Channel in Indian Ocean, Japan, south of New Caledonia and the Hawaiian Is-
lands. Engybenthic at 260—775 m (Robins & Robins, 1989; P. Castle, pers. comm., Aug. 1997).

[Histiobranchus bathybius (Giinther)]

Synaphobranchus bathybius Giinther, 1877b, p. 445, North Pacific south of Tokyo, Japan, and South Atlantic
between Cape of Good Hope and Kerguelen Islands.
Histiobranchus bathybius (Giinther, 1877b): Sulak & Shcherbachev (1997), Karmovskaya & Merrett (1998).

TaxoNoMY: Karmovskaya & Merrett (1998).

HAWAIIAN RECORDS: None, but a record of this wide-ranging, deep-sea species from 36°10'N, 178°0'E
(Sulak & Shcherbachev, 1997; Karmovskaya & Merrett, 1998), northwest of the Hancock Sea-
mounts suggests that it could be expected at the northwestern end of the region.

GENERAL RANGE: Disjunct distribution in the North Atlantic and Pacific oceans, but only known from the
eastern Pacific from two records off Baja California and mainland Mexico. Records of this species
from the Southern Hemisphere are now considered to be of a distinct species, H. australis (Regan,
1913). Engybenthic at 731-5440 m but most abundant at 2420-3500 m (Sulak & Shcherbachev,
1997; Karmovskaya & Merrett, 1998).

Meadia abyssalis (Kamohara)

Dysomma abyssale Kamohara, 1938, p. 12, Fig. 3, Sagami Sea, Japan.

“Arrowtooth eels” and “ilyophine eel”: Chave & Mundy (1994).

Meadia abyssalis (Kamohara, 1938): Robins & Robins (1976), Randall (1980a), Tinker (1982), Humphreys et
al. (1984), Uchida & Uchiyama (1986), Robins & Robins (1989).

TaxoNoMY: Robins & Robins (1989).

HAwANIAN RECORDS: O‘ahu to the Hancock Seamounts at 263-329 m (Robins & Robins, 1976;
Humphreys et al., 1984; Uchida & Uchiyama, 1986). This is the ilyophine synaphobranchid eel that
Chave & Mundy (1994) recorded as living in gold coral bushes (Gerardia sp., order Zoanthinaria),
as seen from submersibles, throughout the main Hawaiian Islands at 343-396 m.

GENERAL RANGE: Indo-Pacific but known only from Reunion, Japan, the Kermadec Islands, the Emperor
Seamounts, and the Hawaiian Islands. Engybenthic at 263-329 m (Robins & Robins, 1976; Uchida
& Uchiyama, 1986; P. Castle, pers. comm., Aug. 1997).

Simenchelys parasitica Gill

Simenchelys parasiticus Gill in Goode & Bean, 1879, p. 27, Baquereau, Canada.

Simenchelys parasiticus Gill in Goode & Bean, 1879: Solomon-Raju & Rosenblatt (1971), Wilson et al. (1985),
Robins & Robins (1989).

Simenchelys parasitica Gill in Goode & Bean, 1879: Sulak & Shcherbachev (1997).

TaxoNnoMy: Sulak & Shcherbachev (1997).

HAWAIIAN RECORDS: An uncatalogued specimen at the NMFS PIFSC was collected in the vicinity of the
Hancock Seamounts (R. Moffitt, pers. comm., 1998). Specimens from Darwin Guyot (22°07-7'N,
171°38-0'E) and near Wake Island (19°18-2'N, 166°35'E) at 1280-1572 m (Solomon-Raju &
Rosenblatt, 1971) indicate that S. parasitica could occur in Hawai ‘i.

GENERAL RANGE: Almost circumglobal on continental slopes and seamounts in the Atlantic, Indian and
Pacific oceans, but absent from the eastern Pacific except for the Nazca/Sala y Gomez Ridge exten-
sion of the Indo-Pacific region. Perhaps antiequatorial. Engybenthic at 136-2620 m and most abun-
dant at 500-1800 m with most shallow occurrences in northern parts of range (Robins & Robins,
1989; Sulak & Shcherbachev, 1997).
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Synaphobranchus affinis Giinther

Synaphobranchus affinis Giinther, 1877b, p. 445, off Inoshima, Japan.

Synaphobranchus brachysomus Gilbert, 1905: Gilbert (1905), Clarke (1972), Gosline & Brock (1960), Tinker
(1982).

Synaphobranchus brevidorsalis non Giinther, 1877b [a valid species also found in the Hawaiian Islands]: Fowler
(1928, in part).

Synaphobranchus affinis Giinther, 1877b: Prosser et al. (1975), Hughes & Iwai (1978), Smith & Castle (1981),
Uchida & Uchiyama (1986), Robins & Robins (1989), Sulak & Shcherbachev (1997).

TaxoNoMY: Robins & Robins (1989), Sulak & Shcherbachev (1997).

HAwAIIAN RECORDS: Hawai‘i Island to Northampton Bank at 406-2100 m (Gilbert, 1905; Clarke, 1972;
Prosser et al., 1975; Uchida & Uchiyama, 1986). Unidentified Synaphobranchus sp. have been ob-
served off Hawai‘i Island at 1175-1400 m (Chave & Mundy, 1994).

GENERAL RANGE: Nearly circumglobal in the tropical through temperate Atlantic, Indian, and Pacific
oceans but not found in the northeastern or eastern tropical Pacific and not reaching the continental
slopes of South America. Engybenthic over rocky substrata with currents at 290-2334 m but most
abundant at 500-1500 m (Prosser et al., 1975; Hughes & Iwai, 1978; Robins & Robins, 1989; Sulak
& Shcherbachev, 1997).

Synaphobranchus brevidorsalis Giinther

Synaphobranchus brevidorsalis Giinther, 1887, p. 255, P1. 63 (fig. C), north of New Guinea and off Japan.
Synaphobranchus brevidorsalis Giinther, 1887: Fowler (1928, in part), Wilson er al. (1985), Robins & Robins
(1989), Chave & Mundy (1994), Sulak & Shcherbachev (1997).

TaxoNoMY: Robins & Robins (1989), Sulak & Shcherbachev (1997).

HAWAIIAN RECORDS: Synaphobranchus brevidorsalis has been tentatively identified from photographs
taken from submersibles at L6 ‘ihi and Cross Seamounts, and Hawai ‘i Island at 1175-1530 m (Chave
& Mundy, 1994). Specimens collected from Horizon Guyot (19°20'N, 169°00'W) at 1422-2187 m
(Wilson et al., 1985) indicate that S. brevidorsalis could occur in the Hawaiian Islands.

GENERAL RANGE: Probably almost circumglobal in the tropical through warm-temperate Atlantic, Indian,
and western-central Pacific oceans, but absent in the eastern Pacific. Engybenthic at 230-2960 m but
most abundant at 1000-2500 m (Wilson et al., 1985; Robins & Robins, 1989; Sulak & Shcher-
bachev, 1997).

Synaphobranchus kaupii Johnson

Synaphobranchus kaupii Johnson, 1862, p. 169, Madeira.
Synaphobranchus kaupii Johnson, 1862: Wilson et al. (1985), Robins & Robins (1989), Chave & Mundy (1994),
Sulak & Shcherbachev (1997).

TaxoNoMY: Robins & Robins (1989), Sulak & Shcherbachev (1997).

CoMMON NAMES: Northern cutthroat eel (AFS).

HAWAIIAN RECORDS: Synaphobranchus kaupii has been tentatively identified from photographs taken from
submersibles at Cross Seamount and near Hawai‘i Island at 810-1725 m (Chave & Mundy, 1994).
Specimens from Darwin Guyot (22°07-7'N, 171°38-0'E) and Horizon Guyot (19°20'N, 169°00'W)
at 1500-1600 m (Wilson et al., 1985) indicate that S. kaupii could occur in Hawai‘i.

GENERAL RANGE: Nearly circumglobal in the Atlantic, Indian, and northwestern and central Pacific oceans
but absent in the eastern Pacific. Rare outside of temperate areas and perhaps antiequatorial.
Engybenthic at 274-2869 m but most abundant at 400-2200 m (Robins & Robins, 1989; Sulak &
Shcherbachev, 1997).

Ophichthidae — Snake eels

Apterichtus flavicaudus (Snyder)

Sphagebranchus flavicaudus Snyder, 1904, p. 516, Pl. 2 (fig. 4), Auau Channel between Maui and Lana‘i,
Hawaiian Islands.
Sphagebranchus flavicaudus Snyder, 1904: Snyder (1904), Gilbert (1905), Jordan & Evermann (1905).
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Caecula flavicauda (Snyder, 1904): Fowler (1928, 1931), Gosline (1951b, 1965), Gosline & Brock (1960),
Tinker (1982).

Verma flavicauda (Snyder, 1904): Struhsaker (1973a), Tinker (1982).

Apterichtus flavicaudus (Snyder, 1904): McCosker (1979, 2002), Randall et al. (1993b), McCosker & Randall
(2005).

TaxoNomy: McCosker (1979). McCosker (2002) stated that although he had previously considered the
Hawaiian Islands population of this species to be conspecific with specimens from Rapa, ... exami-
nation of specimens from across Oceania to the western Indian Ocean now indicate [sic] that the
Hawaiian population may in fact be unique.” McCosker & Randall (2005) determined that the
Hawaiian population is, in fact, A. flavicaudus, but that specimens from elsewhere in the Pacific
included undescribed species of the genus.

HAWAIIAN RECORDS: Hawai ‘i Island to Midway at 16-250 m (Snyder, 1904; Gilbert, 1905; Gosline, 1965;
Randall ef al., 1993b).

GENERAL RANGE: Currently considered to be a central Pacific endemic known from Rapa, the Society
Islands, the Marquesas, and the Hawaiian Islands, but perhaps a Hawaiian Islands endemic. Benthic,
burrowing in sand at 16-250 m (Gosline, 1965; McCosker, 1979, 2002).

Apterichtus klazingai (Weber)

Sphagebranchus klazingai Weber, 1913, p. 47, Fig. 9, Banda, Indonesia.
Apterichtus klazingai (Weber, 1913): Randall et al. (1997), Michael (1988), Myers (1999), McCosker & Randall
(2005).

TaxoNoMY: McCosker & Randall (2005).

COMMON NAMES: Sharpsnout snake eel (Randall ez al. 1997; Myers, 1999).

HawAnAN RECORDS: Hawai‘i Island at 20 m (McCosker & Randall, 2005).

GENERAL RANGE: Indo-Pacific from East Africa to the Great Barrier Reef, the Marshall Islands and the

Hawaiian Islands. Benthic, burrowing in sand near coral reefs at 5-20 m (Michael, 1998; Myers,
1999; McCosker & Randall, 2005).

Brachysomophis crocodilinus (Bennett)

Ophisurus crocodilinus Bennett, 1833, p. 32, Mauritius, western Indian Ocean.

Brachysomophis sauropsis Schultz, 1943: Gosline (1955), Gosline & Brock (1960), McCosker (1979), Tinker
(1982), Randall et al. (1985a), Myers (1989).

Brachysomophis crocodilinus (Bennett, 1833): Myers (1989), Randall er al. (1995c, 1997a), McCosker &
Randall (2001), McCosker (2002).

TaxoNoMY: McCosker & Randall (2001). Brachysomophis sauropsis Schultz, 1943, has usually been
considered to be a distinct species but McCosker & Randall (2001) placed B. sauropsis as a junior
synonym of B. crocodilinus.

COMMON NAMES: Reptilian snake eel (Myers, 1999), Crocodile snake eel (Randall ez al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll, not present in the Hawaiian Islands (Gosline, 1955; McCosker &
Randall, 2001; McCosker, 2002).

GENERAL RANGE: Indo-Pacific from the Comoro Islands, Madagascar, the Laccadive Islands, and the
Chagos Archipelago to the Ryukyu Islands, Tonga, the Marianas, Marshalls, Johnston Atoll, and the
Society Islands. Benthic, burrowing in sand at 1-30 m (McCosker, 1979; Masuda et al., 1984;
McCosker & Castle in Smith & Heemstra, 1986; Myers, 1989; Randall, 1995c; Randall et al., 1996a;
McCosker & Randall, 2001).

Brachysomophis henshawi Jordan & Snyder

Brachysomophis henshawi Jordan & Snyder, 1904b, p. 940, Honolulu, O‘ahu, Hawaiian Islands.

Brachysomophis crocodilinus non (Bennett, 1833): Randall ez al. (1995¢c, 1997a).

Brachysomophis henshawi Jordan & Snyder, 1904b: Jordan & Snyder (1904a), Jordan & Evermann (1905),
Fowler (1928), Gosline (1951b), Gosline & Brock (1960), McCosker (1979, 2002), Tinker (1982), Myers
(1989), Severns & Fiene-Severns (1993), Hoover (1994, 2003), McCosker & Randall (2001).

TaxoNoMy: McCosker (1979, 2002), McCosker & Randall (2001). Several authors (i.e., Myers, 1989;
Randall et al., 1995c, 1996a) stated that B. henshawi Jordan & Snyder, 1904 is conspecific with B.
crocodilinus (Bennett, 1833) but McCosker & Randall (2001) recognized both as valid species.
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CoMMON NAMES: Piihi (Hoover, 1993), Puhi (Randall, 1996a; Hoover, 2003), Hawaiian crocodile eel
(Hoover, 1993), Crocodile snake eel (Randall, 1996a; Hoover, 2003), Henshaw’s snake eel (Hoover,
2003).

HAWAIIAN RECORDS: Maui to O‘ahu at 10-34 m (Jordan & Snyder, 1904b; Severns & Fiene-Severns,
1993; Hoover, 1994; McCosker, 2002).

GENERAL RANGE: Indo-Pacific from the Arabian Sea to Indonesia, southern Japan, the Coral Sea, Palau,
the Solomon Islands, the Hawaiian Islands, the Society Islands, and the Marquesas. Benthic, burrow-
ing in sand at 1-35 m (McCosker, 1979; Severns & Fiene-Severns, 1993; Hoover, 1994; McCosker
& Randall, 2001).

Callechelys catostoma (Schneider & Forster)

Sphagebranchus catostomus Schneider & Forster in Bloch & Schneider, 1801, p. 536, Tahiti, Society Islands.
Callechelys catostoma (Schneider & Forster in Bloch & Schneider, 1801): McCosker (1998, 2002).

TaxoNnoMy: McCosker (1998, 2002).

CoMMON NAMES: Black-striped snake eel (Randall ef al., 1997a; Myers, 1999).

HAwAIIAN RECORDS: McCosker (1998, 2002) recorded a single specimen of C. catostoma from Hawai‘i
Island at 32 m.

GENERAL RANGE: Indo-Pacific from east Africa and Red Sea to Lord Howe Island, the Ryukyus,
Micronesia, the Hawaiian Islands, and the Society Islands. Benthic, burrowing in sand at 1-32 m
(McCosker, 1998, 2002).

Callechelys lutea Snyder

Callechelys luteus Snyder, 1904, p. 517, P1. 3 (fig. 5), South coast of Moloka‘i, Hawaiian Islands.

Callechelys marmoratus non (Bleeker, 1853) [a valid species not found in the Hawaiian Islands]: Fowler (1928,
in part).

Callechelys luteus Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Fowler (1949), Gosline (1951b),
Gosline & Brock (1960), McCosker (1979), Tinker (1982), Randall et al. (1993b), Hoover (1994, 2003).

Callechelys lutea Snyder, 1904: Randall (1996a), McCosker (1998, 2002).

TaxoNoMY: McCosker (1998, 2002).

COoMMON NAMES: Piihi (Hoover, 1993), Puhi (Hoover, 2003), Yellowspotted snake eel (Hoover, 1993),
Freckled snake eel (Randall, 1996a; Hoover, 2003).

HAWAIIAN RECORDS: Hawai‘i Island to Midway from the surface to 24 m (Snyder, 1904; Randall ef al.,
1993b; Hoover, 1994; McCosker, 1998, 2002).

GENERAL RANGE: Hawaiian Islands endemic. Benthic, burrowing in sand at 4-24 m, often seen with the
head and anterior body protruding vertically from a burrow; also rarely found swimming at surface
(Gosline, 1951b; McCosker, 1979, 1998, 2002; Randall et al., 1993b; Hoover, 1994).

Cirrhimuraena playfairii (Giinther)

Ophichthys playfairii Glinther, 1870, p. 76, Zanzibar.

Microdonophis macgregori Jenkins, 1903: Jenkins (1903), Jordan & Evermann (1905).

Ophichthys calamus (Giinther, 1870) [a valid species of Cirrhimuraena not found in the Hawaiian Islands]:
Fowler (1928, 1934, in part).

Cirrhimuraena macgregori (Jenkins, 1903): Gosline (1951b), Gosline & Brock (1960), Tinker (1982).

Cirrhimuraena playfairii (Guinther, 1870): McCosker (1979, 2002), Randall et al. (1993b).

TaxoNnomy: McCosker (1979, 2002).

HAWAIIAN RECORDS: Hawai‘i Island to Midway from surface to unknown depths (Jenkins, 1903; Gosline,
1951b; Randall er al., 1993b).

GENERAL RANGE: Indo-Pacific from Zanzibar to the Hawaiian Islands and the Marquesas. Benthic but
sometimes collected swimming at surface (McCosker, 1979; Randall et al., 1993b).

Ichthyapus platyrhynchus (Gosline)

Caecula (Sphagebranchus) platyrhyncha Gosline, 1951b, p. 312, Figs. 1 & 14b,d, Hauula Park, windward O ‘ahu,
Hawaiian Islands.
Caecula platyrhyncha Gosline, 1951: Gosline (1951b), Gosline & Brock (1960, in part).
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Caecula platyrhynchus non Gosline, 1951: Tinker (1982 text, in part).

Ichthyapus vulturus non (Weber & de Beaufort, 1916) [a frequent misspelling of the species name]: Tinker (1982
appendix, in part).

Ichthyapus vulturis non (Weber & de Beaufort, 1916): Randall (19764, in part), McCosker (1979, in part, 2002,
in part), Randall et al. (1993b), McCosker & Randall (2005).

TaxoNoMy: McCosker & Randall (2005).

HAwAIIAN RECORDS: Hawai‘i Island to Kure Atoll at unspecified depths (McCosker & Randall, 2005).

GENERAL RANGE: A Hawaiian Islands endemic. Benthic, burrowing in sand at unspecified depths (Mc-
Cosker & Randall, 2005).

Ichthyapus vulturis (Weber & de Beaufort)

Sphagebranchus vulturis Weber & de Beaufort, 1916, p. 319, Nasi Besar, Sumatra, Indonesia.

Caecula platyrhyncha non Gosline, 1951: Gosline & Brock (1960, in part).

Caecula platyrhynchus non Gosline, 1951: Tinker (1982 text, in part).

Ichthyapus vulturis (Weber & de Beaufort, 1916): Randall (19764, in part), McCosker (1979, in part, 2002, in
part), Randall et al. (1997a), McCosker & Randall (2005).

Ichthyapus vulturus (Weber & de Beaufort, 1916) [lapsus for vulturis]: Tinker (1982 appendix, in part), Myers
(1989).

TaxoNoMY: McCosker (1979, 2002), but McCosker & Randall (2005) determined that the Hawaiian pop-
ulation is composed of two species, one of which is 1. vulturis. The other is the endemic species that
Gosline (1951b) described as Caecula platyrhynchus, which now takes the name Ichthyapus platy-
rhynchus (Gosline).

COMMON NAMES: Vulture sand eel (Myers, 1999).

HawAIllAN RECORDS: O ‘ahu to Midway in shallow water (Gosline, 1951b; Randall et al., 1993b; McCosker
& Randall, 2005).

GENERAL RANGE: Indo-Pacific from the Mascarene Islands to Sumatra, Ogasawara Islands, Micronesia,
the Hawaiian Islands, and Easter Island. Benthic, burrowing in sand (McCosker, 1979; Myers, 1989;
Randall et al., 1997b).

Leiuranus semicinctus (Lay & Bennett)

Ophisurus semicinctus Lay & Bennett, 1839, p. 66, P1. 20 (fig. 4), O‘ahu, Hawaiian Islands?

Ophisurus semicinctus Lay & Bennett, 1839: Lay & Bennett (1839).

Stethopterus semicinctus (Lay & Bennett, 1839): Fowler (1949).

Leiuranus semicinctus (Lay & Bennett, 1839): Fowler (1900), Snyder (1904), Jordan & Evermann (1905),
Fowler (1928), Gosline (1951b), Gosline & Brock (1960), McCosker (1979, 2002), Tinker (1982), Randall
et al. (1985a, 1990a), Myers (1989), Winterbottom et al. (1989).

TaxoNoMy: McCosker (1979, 2002).

COMMON NAMES: Saddled snake eel (Myers, 1999), Culverin (Randall et al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu at unspecified depths (Lay & Bennett, 1839; Jordan &
Evermann, 1905; Randall et al., 1985b).

GENERAL RANGE: Indo-Pacific from South Africa to Japan, Australia, Micronesia, the Hawaiian Islands,
the Society Islands, and the Marquesas. Benthic on sand and in seagrass at 1-10 m (Gosline, 1951b;
Myers, 1989; Winterbottom et al., 1989; Randall et al., 1990a).

Muraenichthys schultzei Bleeker

Muraenichthys schultzei Bleeker, 1857c¢, p. 366, Karangbollong, Java, Indonesia.

Muraenichthys schultzei Bleeker, 1857c: Gosline (1951b), Gosline & Brock (1960), McCosker (1979, 2002),
Tinker (1982), Randall et al. (1985a), Myers (1989), Winterbottom et al. (1989), Castle & McCosker
(1999).

TaxoNnoMy: McCosker (1979, 2002), Castle & McCosker (1999).

COMMON NAMES: Schultz’s worm eel (Myers, 1999).

HAWATIAN RECORDS: Johnston Atoll, unknown from Hawai‘i (Gosline, 1951b; Randall et al., 1985b).

GENERAL RANGE: Indo-Pacific from east Africa and the Red Sea to Japan, Micronesia, Samoa, the Line
Islands, and Johnston Atoll. Benthic at 1-13 m (Gosline, 1951b; Myers, 1989; Winterbottom et al.,
1989).
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Myrichthys colubrinus (Boddaert)

Muraena colubrina Boddaert, 1781, p. 56, PI. 2 (fig. 3), Ambon Island, Moluccas Islands, Indonesia.

Chlevastes colubrinus colubrinus (Boddaert, 1781): Fowler (1949, in part).

Mpyrichthys bleekeri Gosline, 1951b: Gosline (1951b), Gosline & Brock (1960), McCosker (1979), Tinker
(1982), Randall ez al. (1985a), Myers (1989).

Myrichthys colubrinus (Boddaert, 1781): Fowler (1928), Myers (1989), Randall et al. (1990a, 1997a), McCosker
& Rosenblatt (1993), McCosker (2002).

TaxoNoMY: McCosker & Rosenblatt (1993). Although Paxton et al. (1989) considered M. bleekeri Gos-
line, 1951b, to be a valid species distinct from M. colubrinus. McCosker & Rosenblatt (1993) and
McCosker (2002) considered them to be the same species. Eschmeyer’s (1998) treatment of these
taxa listed M. bleekeri as a valid species.

COMMON NAMES: Banded snake eel (Myers, 1999), Harlequin snake eel (Randall ez al., 1997a).

HAWAIIAN RECORDS: Johnston Atoll, unknown from Hawai‘i (Gosline, 1951b; McCosker, 2002).

GENERAL RANGE: Indo-Pacific from east Africa and the Red Sea to Indonesia, the Ryukyu and Ogasawara
Islands, Australia, Micronesia, the Line Islands, Johnston Atoll, and the Society Islands. Benthic in
shallow sandy areas or seagrass beds (Gosline, 1951b; McCosker, 1979; Myers, 1989; McCosker &
Rosenblatt, 1993; Randall et al., 1997b).

Myrichthys magnificus (Abbott)

Pisoddonophis magnifica Abbott, 1861, p. 476, Hawaiian Islands.

Pisoodonophis magnifica Abbott, 1861: Abbott (1861).

Ophichthys stypurus Smith & Swain, 1882: Smith & Swain (1882).

Myrichthys stypurus (Smith & Swain, 1882): Jordan & Evermann (1905).

Myrichthys maculosus non (Cuvier, 1816) [a valid Indo-transPacific species absent in the Hawaiian Islands]:
Fowler (1928), Gosline (1951b), Gosline & Brock (1960), McCosker (1979), Tinker (1982), Okamoto &
Kanenaka (1984), Randall et al. (1985a, 1993b), Hoover (1993), Chave & Mundy (1994).

Myrichthys magnificus (Abbott, 1861): Fowler (1900, 1912), Jordan & Evermann (1905), McCosker &
Rosenblatt (1993), Randall (1996a), McCosker (2002), Hoover (2003).

TaxoNoMy: McCosker & Rosenblatt (1993), McCosker (2002).

CoMMON NAMES: Piihi-la‘au (Hoover, 1993), Puhi 1a‘au (Randall, 1996a; Hoover, 2003), Magnificent
snake eel (Hoover, 1993, 2003; Randall, 1996a), Hawaiian spotted snake eel.

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Kure at 1-262 m (Abbott, 1861; Smith & Swain, 1882;
Gosline, 1951b; Okamoto & Kanenaka, 1984; Randall et al., 1985b, 1993b; Hoover, 1993).

GENERAL RANGE: Hawaiian Island and Johnston Atoll endemic. Benthic in crevices and on sandy or rocky
substrata at 1-262 m (McCosker, 1979; Randall et al., 1985b; Chave & Mundy, 1994; McCosker &
Rosenblatt, 1993).

Ophichthus fowleri (Jordan & Evermann)

Microdonophis fowleri Jordan & Evermann, 1903a, p. 164, Honolulu, Hawai‘i.

Microdonophis fowleri Jordan & Evermann, 1903a: Jordan & Evermann (1903a, 1905), Snyder (1904), Tinker
(1982).

Ophichthus polyophthalmus non (Bleeker, 1864a) [a valid species also found in the Hawaiian Islands]: Fowler
(1928, 1934, in part), Gosline (1951b, in part), Tinker (1982, in part), i.e., description and photograph iden-
tified as O. polyophthalmus.

Caecula polyophthalma non (Bleeker, 1864a): Fowler (1949, in part).

Ophichthus erabo non (Jordan & Snyder, 1901) [a valid species not found in the Hawaiian Islands]: McCosker
(1979, 2002, in part), McCosker & Randall (1982, in part), Severns & Fiene-Severns (1993).

Ophichthus bonaparti non (Kaup, 1856) [a valid species not found in the Hawaiian Islands]: McCosker (2002).

Ophichthus fowleri (Jordan & Evermann, 1903a). J.E. Randall (pers. comm., 2005).

TaxoNoMy: J.E. Randall (pers. comm., Mar. 2005) recognized O. fowleri as a valid species, noting that
McCosker (2002) misidentified a specimen from the Hawaiian Islands as O. bonaparti. Randall also
considers all records of O. erabo from the Hawaiian Islands to be based on O. fowleri.

ComMON NAMES: Fowler’s snake eel (J.E. Randall, pers. comm., Mar. 2005).

HAWAIIAN RECORDS: Lana‘i, Maui, and O‘ahu from tide pools to 155 m (Jordan & Evermann, 1903a,
1905; Severns & Fiene-Severns, 1993; McCosker, 2002; J.E. Randall, pers. comm., Mar. 2005).
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GENERAL RANGE: Hawaiian endemic. Benthic, burrowing in sand, from shallow tide pools to 155 m (Mc-
Cosker, 2002; J.E. Randall, pers. comm., Mar. 2005).

Ophichthus kunaloa McCosker

Ophichthus kunaloa McCosker, 1979, p. 61, Figs. 3—4, Barber’s Point, O‘ahu, Hawaiian Islands.
Ophichthus kunaloa McCosker, 1979: McCosker (1979, 2002), Chave & Mundy (1994).

TaxoNnoMy: McCosker (1979, 2002).

HAwAINIAN RECORDS: Hawai‘i Island to O‘ahu at 220-475 m (perhaps Gosline, 1951b — see McCosker,
1979, 2002; Chave & Mundy, 1994). Specimens have been collected in traps at Cross Seamount and
observed from submersibles at Moloka‘i (R. Moffitt & B. Mundy, unpubl. data, 1999).

GENERAL RANGE: Hawaiian endemic. Benthic on fine sand or hard substrata with crevices at 220-382 m
(Chave & Mundy, 1994; McCosker, 2002).

Ophichthus polyophthalmus (Bleeker)

Ophichthys polyophthalmus Bleeker, 1864a, p. 43, Ambon Island, Moluccas Islands, Indonesia.

Ophichthus polyophthalmus (Bleeker, 1864a): Fowler (1928, in part), Gosline (1951b, in part), Gosline & Brock
(1960, in part), McCosker (1979, 2002), Tinker (1982, in part), i.e., description and photograph are of O.
fowleri, McCosker & Castle in Smith & Heemstra (1986).

TaxoNoMY: See McCosker (1979, 2002) for comments on records of O. polyophthalmus and O. “erabo”.

COMMON NAMES: Large-spotted snake eel (Myers, 1999).

HAwAnAN RECORDS: Kaho‘olawe to O‘ahu (Fowler, 1928; Gosline, 1951b; McCosker, 1979).

GENERAL RANGE: Indo-Pacific, South Africa to Indonesia, and the Hawaiian Islands (Gosline, 1951b;
McCosker & Castle in Smith & Heemstra, 1986).

Phaenomonas cooperae Palmer

Phaenomonas cooperae Palmer, 1970, p. 219, Fig. 1, Betio, Tarawa, Gilbert Islands, Kiribati.
Phaenomonas cooperae Palmer, 1970: Palmer (1970), McCosker (1979, 2002), Randall (1980a), Myers (1989).

TaxoNnomy: McCosker (1979, 2002).

HAWAIIAN RECORDS: O‘ahu at 60 m (Palmer, 1970; McCosker, 1979, 2002).

GENERAL RANGE: Indo-Pacific from the Red Sea and Aldabra to Micronesia, the Hawaiian Islands, and the
Marquesas. Benthic at 60 m (McCosker, 1979; Myers, 1989).

Phyllophichthus xenodontus Gosline

Phyllophichthus xenodontus Gosline, 1951b, p. 316, Figs. 17a-b, Hauula, O‘ahu, Hawaiian Islands.
Phyllophichthus xenodontus Gosline, 1951b: Gosline (1951b), Gosline & Brock (1960), McCosker (1979, 2002),
Tinker (1982 appendix), Myers (1989).

TaxoNomy: McCosker (1979, 2002).

CoMMON NAMES: Flappy snake eel (Myers, 1999).

HAWATIAN RECORDS: Johnston Atoll and O‘ahu from shallow water (Gosline, 1951b).

GENERAL RANGE: Indo-Pacific from East Africa to Micronesia, the Hawaiian Islands, the Society Islands,
and the Marquesas. Benthic in shallow water (Gosline, 1951b; McCosker, 1979; Myers, 1989).

Schismorhynchus labialis (Seale)

Muraenichthys labialis Seale, 1917, p. 79, Arnho Atoll, Marshall Islands.

Leptenchelys labialis (Seale, 1917): Gosline & Brock (1960), Tinker (1982 text).

Schismorhynchus labialis (Seale, 1917): McCosker (1979, 2002), Tinker (1982 text and appendix), Randall et al.
(1985a), Myers (1989), Winterbottom et al. (1989).

TaxoNoMY: McCosker (1979, 2002).

HAWAIIAN RECORDS: Johnston Atoll, unknown from the Hawaiian Archipelago although Myers (1989)
included the Hawaiian Islands in its range (Gosline & Brock, 1960; McCosker, 1979; Randall et al.,
1985b).

GENERAL RANGE: Indo-Pacific from the Chagos Archipelago to Micronesia, Johnston Atoll, the Society
Islands, and Easter Island. Benthic at 1 m (Myers, 1989; Winterbottom et al., 1989).
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Schultzidia johnstonensis (Schultz & Woods)

Muraenichthys johnstonensis Schultz & Woods, 1949, p. 172, Fig. 1, Johnston Island.

Muraenichthys johnstonensis Schultz & Woods, 1949: Schultz & Woods (1949).

Schultzidia johnstonensis (Schultz & Woods, 1949): Gosline (1951b), Gosline & Brock (1960), McCosker (1979,
2002), Tinker (1982), Randall et al. (1985a, 1990a, 1993b), Myers (1989), Winterbottom et al. (1989).

TaxoNoMY: McCosker (1979, 2002).

COMMON NAMES: Johnston snake eel (Randall et al., 1997a), Peppered worm eel (Myers, 1999).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Midway at unspecified depths (Schultz & Woods, 1949;
Gosline, 1951b; Gosline & Brock, 1960; Randall et al., 1993b).

GENERAL RANGE: Indo-Pacific from the Chagos Archipelago to Australia, Micronesia, the Hawaiian Is-
lands, the Line Islands, Society Islands, and Marquesas. Benthic at 7—>12 m (Gosline, 1951b; Winter-
bottom et al., 1989; Myers, 1989; Randall ef al., 1990a).

Scolecenchelys cookei (Fowler)

Muraenichthys cookei Fowler, 1928, p. 41, Fig. 9, Milaekahana [sic] [ = Malaekahana], O‘ahu, Hawaiian Islands.

Muraenichthys cookei Fowler, 1928: Fowler (1928), Gosline (1951b), Gosline & Brock (1960), McCosker
(1979), Tinker (1982), Randall et al. (1985a, 1993b).

Scolecenchelys cookei (Fowler, 1928): Castle & McCosker (1999), McCosker (2002).

TaxoNoMY: McCosker (1979). Castle & McCosker (1999) and McCosker (2002) for genus.

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Midway at 3—5 m (Fowler, 1928; Gosline, 1951b; Ran-
dall et al., 1985b, 1993b).

GENERAL RANGE: Hawaiian Islands and Johnston Atoll endemic. Benthic in sand pockets among coral at
3-5 m (Gosline, 1951b; McCosker, 1979; Randall et al., 1985b, 1993b).

Scolecenchelys gymnota (Bleeker)

Muraenichthys gymnotus Bleeker, 1857a, p. 90, Ambon Island, Moluccas Islands, Indonesia.

Muraenichthys gymnotus Bleeker, 1857a: Gosline & Brock (1960), McCosker (1979), Tinker (1982), Randall et
al. (1985a), Myers (1989).

Scolecenchelys gymnota (Bleeker, 1857a): Castle & McCosker (1999), McCosker (2002).

TaxoNoMY: McCosker (1979). Castle & McCosker (1999) and McCosker (2002) for genus.

COMMON NAMES: Slender worm eel (Myers, 1999).

HAWATIAN RECORDS: Johnston Atoll, not found in Hawai‘i (Gosline & Brock, 1960; Randall et al., 1985b).

GENERAL RANGE: Indo-Pacific from South Africa and the Red Sea to Japan, Australia, Micronesia, the Line
Islands, Johnston Atoll, the Society Islands, and Rapa. Benthic, burrowing in sand (Myers, 1989).

Scolecenchelys puhioilo (McCosker)

Muraenichthys puhioilo McCosker, 1979, p. 59, Figs. 1-2, Barber’s Point, O‘ahu, Hawaiian Islands.

Muraenichthys macropterus non Bleeker, 1857 [a valid species not found in the Hawaiian Islands]: Clarke
(1972), Randall (1976a), Tinker (1982).

Muraenichthys puhioilo McCosker, 1979: McCosker (1979).

Scolecenchelys puhioilo (McCosker, 1979): Castle & McCosker (1999), McCosker (2002).

TaxoNoMY: McCosker (1979). Castle & McCosker (1999) and McCosker (2002) for genus.

HAWAIIAN RECORDS: Recorded in the published literature from one specimen captured at 275 m off Barber’s
Point, O‘ahu (Clarke, 1972; McCosker, 1979). An additional specimen has been captured at Maro
Reef (R. Moffitt, pers. comm., 1999).

GENERAL RANGE: Hawaiian endemic. Benthic at 275 m (McCosker, 1979).

Derichthyidae — Longneck eels

Derichthys serpentinus Gill

Derichthys serpentinus Gill, 1884, p. 433, Western Atlantic at 39°44'30"N, 71°04'00"W.
Derichthys serpentinus Gill, 1884: Castle (1970), Tinker (1982), Karmovskaya (1985), Robins (1989), Boehlert
et al. (1992), Boehlert & Mundy (1992, 1996).
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TaxoNoMY: Karmovskaya (1985).

COMMON NAMES: Longneck eel.

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to the Hancock Seamounts at unspecified depths (Boehlert
et al., 1992; Boehlert & Mundy, 1992, 1996). Tinker (1982) listed this species from the Hawaiian
Islands without comment. Collections of larvae confirm its presence within 30 km of O‘ahu (Boeh-
lert & Mundy, 1996).

GENERAL RANGE: Circumglobal in tropical to temperate areas except in Caribbean and Gulf of Mexico.
Meso- to bathypelagic at 200-2000 m with most occurrences at 200-700 m (Castle 1970, Karmov-
skaya 1985, Robins 1989).

[Nessorhamphus danae Schmidt]

Nessorhamphus danae Schmidt, 1931, p. 487, Fig. 4, Indian Ocean west of Sumatra, Indonesia.
Nessorhamphus sp.: Loeb (1979)?
Nessorhamphus danae Schmidt, 1931: Karmovskaya (1985), Clarke (1987), Robins (1989), Smith (1989).

TaxoNoMY: Karmovskaya (1985).

HAwAINIAN RECORDS: Loeb (1979) recorded larval Nessorhamphus from 28°N, 155°W. The species of
Nessorhamphus in the central North Pacific is N. danae (D.G. Smith, pers. comm.). Clarke (1987)
did not find this species from the Hawaiian Islands southward to 5°N. Thus it may have a disjunct
distribution in the central North Pacific. Karmovskaya (1985) did not record either species of Nesso-
rhamphus from the central North Pacific.

GENERAL RANGE: Equatorial Atlantic, Indian, and Pacific oceans between 10°N-10°S, absent from the
eastern Pacific, present in central North Pacific? Meso- and bathypelagic at 300-1800 m (Karmov-
skaya, 1985; Robins, 1989; Smith, 1989a).

Nemichthyidae — Snipe eels

[Avocettina bowersii (Garman)]

Labichthys bowersii Garman, 1899, p. 323, Pl. 64 (fig. 1), off Panama at 6°10'N, 83°06'W.
Avocettina bowersi Garman, 1899 [lapsus]: Nielsen & Smith (1978).

TaxoNoMY: Nielsen & Smith (1978).

COMMON NAMES: Slender snipe eel.

HawanaN RECORDS: Unknown from the Hawaiian Islands but records to the southeast of Hawai‘i Island
(11°50'N, 144°48'W) indicate that it could occur in the islands as a waif (Nielsen & Smith, 1978).

GENERAL RANGE: Eastern tropical Pacific endemic, from southern California to Peru and west to about
150°W. Mesopelagic at 100-1500 m (Nielsen & Smith, 1978).

Avocettina infans (Giinther)

Nemichthys infans Giinther, 1878, p. 251, Mid-Atlantic at 5°48'N, 14°20'W.

Avocettina sp.: Amesbury (1975).

Borodulina gilli (Bean, 1890): Novikov et al. (1981).

Borodulina infans (Glinther, 1878): Novikov et al. (1981).

Avocettina infans (Giinther, 1878): Nielsen & Smith (1978), Borets & Sokolovsky (1978).

TaxoNoMy: Nielsen & Smith (1978).

HAWAIIAN RECORDS: O‘ahu to Koko Seamount at 750-850 m (Amesbury, 1975; Nielsen & Smith, 1978;
Novikov et al., 1981).

GENERAL RANGE: All oceans except the eastern tropical Pacific from 55°N—15°S. Meso- and bathypelag-
ic at 100—4580 m but usually at 1200-2000 m (Nielsen & Smith, 1978).

Labichthys carinatus Gill & Ryder

Labichthys carinatus Gill & Ryder, 1883, p. 261, off Georges Bank, western North Atlantic, at 41°13'00"N,
65°00'50"W.
Labichthys carinatus Gill & Ryder, 1883: Nielsen & Smith (1978).

TaxoNnoMy: Nielsen & Smith (1978).
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HAWAIIAN RECORDS: O‘ahu (Nielsen & Smith, 1978).
GENERAL RANGE: Rare in the tropical and subtropical Gulf of Mexico, Atlantic, Indian, and Pacific oceans.
Meso- and bathypelagic at 500-2000 m, usually below 1200 m (Nielsen & Smith, 1978).

Nemichthys larseni Nielsen & Smith

Nemichthys larseni Nielsen & Smith, 1978, p. 55, Figs. 34-36, Pacific Ocean off Mexico at 29°50°30"N, 117°
22'W.

Nemichthys larseni Nielsen & Smith, 1978: Nielsen & Smith (1978).

TaxoNnoMmy: Nielsen & Smith (1978).

HAWATIAN RECORDS: Hawai ‘i Island and O‘ahu, northeast to 28°N, 154°W, at ca. 190-1000 m (Nielsen &
Smith, 1978).

GENERAL RANGE: Eastern and central Pacific endemic, from Oregon to the Gulf of California westward to
the Hawaiian Islands. Mesopelagic at 190-1000 m (Nielsen & Smith, 1978).

Nemichthys scolopaceus Richardson

Nemichthys scolopacea Richardson, 1848, p. 25, P1. 10 (figs. 1-3), South Atlantic off Brazil.

Nematoprora polygonifera Gilbert, 1905: Gilbert (1905), Fowler (1928), Gosline & Brock (1960), Tinker (1982).

Nemichthys scolopaceus Richardson, 1848: Nielsen & Smith (1978), Borets & Sokolovsky (1978), Novikov et
al. (1981).

TaxoNoMY: Nielsen & Smith (1978).

COMMON NAMES: Slender snipe eel (AFS).

HAwAIIAN RECORDS: O‘ahu to Milwaukee Seamount at >1-1464 m (Gilbert, 1905; Nielsen & Smith, 1978;
Novikov et al., 1981).

GENERAL RANGE: Circumglobal except in boreal seas, 55°N-45°S. Mesopelagic to 1500 m, usually at
100-1000 m (Nielsen & Smith, 1978).

Congridae — Conger eels

Acromycter alcocki (Gilbert & Cramer)

Promyllantor alcocki Gilbert & Cramer, 1897, p. 405, Pl. 36 (fig. 1), Penguin Bank off Moloka‘i, Hawai‘i at
21°12'00"N, 157°49'00"W.

Promyllantor alcocki Gilbert & Cramer, 1897: Gilbert & Cramer (1897), Gilbert (1905), Fowler (1928), Gosline
& Brock (1960), Struhsaker (1973a), Tinker (1982).

Acromycter alcocki (Gilbert & Cramer, 1897): Smith & Kanazawa (1977), Smith & Leiby (1980 — Hawaiian
specimens only), Smith (1989).

TaxoNoMY: Smith (1989a).

HAWAIIAN RECORDS: Maui to O‘ahu at 388—640 m (Gilbert & Cramer, 1897; Struhsaker, 1973a).

GENERAL RANGE: Hawaiian endemic. Presumed engybenthic at 388—640 m (Struhsaker, 1973a; Smith,
1989a).

[Ariosoma anago (Temminck & Schlegel)]

Conger anago Temminck & Schlegel, 1846, p. 259, Pl. 13 (fig. 2), Japan.

Anago anago (Temminck & Schlegel, 1846): Fowler (1928, 1931, 1932, 1934, 1949), Asano (1962), Borets &
Sokolovsky (1978), Asano in Masuda et al. (1984), Machida in Okamura & Kitajima (1984).

Ariosoma anago (Temminck & Schlegel, 1846): Smith (1989a).

TaxoNOMY: Asano (1962), Asano in Masuda et al. (1984), Smith (1989a).

HAWAIIAN RECORDS: Machida in Okamura & Kitajima (1984) recorded this species from the Hawaiian
Islands. The species is not included in reviews of the fauna of the islands and is not listed as occur-
ring in the Hawaiian Islands by Asano in Masuda et al. (1984). Machida’s record may refer to the
listing of the Hawaiian Islands in this species’ range by Asano (1962). Asano’s record was based on
a citation of Fowler (1932), who may have included A. marginatum with this species. Fowler (1928,
1931, 1934a, 1949) did not list A. anago as occurring in the Hawaiian Islands. Borets & Sokolovsky
(1978) did not state if their specimens were collected in the Hawaiian Ridge or the Emperor Sea-
mounts.
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GENERAL RANGE: Indo-Pacific from unspecified Indian Ocean localities to Taiwan, Japan, the Okinawa
Trough, and perhaps the Emperor Seamounts. Benthic at 10-250 m (Borets & Sokolovsky, 1978;
Masuda et al., 1984; Machida in Okamura & Kitajima, 1984; Smith, 1989a).

[Ariosoma anagoides (Bleeker)]

Conger anagoides Bleeker, 1853a, p. 76, Banda Neira, Banda Islands, Indonesia.
Alloconger anagoides (Bleeker, 1853a): Borets & Sokolovsky (1978), Novikov et al. (1981).
Ariosoma anagoides (Bleeker, 1853a): Asano in Masuda et al. (1984), Smith (1989a).

TAaxoNOMY: Asano in Masuda et al. (1984), Smith (1989a).

HAWATIAN RECORDS: A record from Milwaukee Seamount (Novikov et al., 1981) indicates that A. ana-
goides could occur at the Hancock Seamounts.

GENERAL RANGE: Eastern Indian Ocean and western and central Pacific from Indonesia to Japan and the
southern Emperor Seamounts. Benthic, usually in shallow areas with soft sediments (Asano in Ma-
suda et al., 1984).

Ariosoma fasciatus (Giinther)

Poeciloconger fasciatus Giinther, 1872a, p. 673, Pl. 68, Manado, Sulawesi, Indonesia.

Poeciloconger fasciatus Giinther, 1872a: Fowler (1928), Randall (1986, 1996a), Myers (1989), Severns & Fiene-
Severns (1993).

Ariosoma fasciatus (Giinther, 1872a): Shen (1998).

TaxoNoMY: Shen (1998) synonymized Poeciloconger with Ariosoma.

COMMON NAMES: Barred conger (Randall, 1996a).

HAwAIIAN RECORDS: Hawai‘i Island and Maui at 32 m (Randall, 1986; Severns & Fiene-Severns, 1993).

GENERAL RANGE: Indo-Pacific from Madagascar to Indonesia, the Marshall Islands, Tahiti, and the Ha-
waiian Islands, but only known from six specimens. Benthic, burrowing in sand at 3-32 m (Randall,
1986; Myers, 1989; Severns & Fiene-Severns, 1993).

Ariosoma marginatum (Vaillant & Sauvage)

Congrogadus marginatus Vaillant & Sauvage, 1875, p. 282, Hawaiian Islands.

Congrogadus marginatus Vaillant & Sauvage, 1875: Vaillant & Sauvage (1875), Jordan & Evermann (1905),
Fowler (1928), Tinker (1982).

Congrellus bowersi Jenkins, 1903: Jenkins (1903), Snyder (1904), Jordan & Evermann (1905).

Atopichthys nuttalli Fowler, 1912: Fowler (1912, 1928)?

Conger bowersi (Jenkins, 1903): Fowler (1928).

Ariosoma bowersi (Jenkins, 1903): Fowler (1934, 1941), Gosline & Brock (1960), Gosline (1965), Struhsaker
(1973a), Tinker (1982).

Leptocephalus nuttalli (Fowler, 1912): Fowler (1949)?

Ariosoma marginatum (Vaillant & Sauvage, 1875): Castle (1980), Humphreys et al. (1984), Uchida & Uchiyama
(1986), Smith (1989), Randall er al. (1993b), Chave & Mundy (1994), Randall (1996a).

TaxoNoMmy: Castle (1980), Smith (1989a).

COMMON NAMES: Puhi (Randall, 1996a), Large-eye conger (Randall, 1996a).

HAWAIIAN RECORDS: Johnston Atoll, Cross Seamount, and Hawai ‘i Island to Midway and Ladd Seamount at
1.5-490 m (Vaillant & Sauvage, 1875; Jordan & Evermann, 1905; Gosline, 1965; Struhsaker, 1973a;
Humphreys et al., 1984; Uchida & Uchiyama, 1986; Randall ef al., 1993b; Chave & Mundy, 1994).

GENERAL RANGE: Hawaiian and Johnston endemic. Benthic, burrowing in sediment at 1.5-490 m
(Gosline, 1965; Struhsaker, 1973a; Castle, 1980; Uchida & Uchiyama, 1986; Smith, 1989a).

[Atopichthys sp.]

Atopeichthys sp.: Fowler & Ball (1925).
Atopichthys sp.: Fowler (1928).

TAXONOMY AND HAWAIIAN RECORDS: These are congrid leptocephali recorded from the Hawaiian Islands.
Atopichthys, a synonym of Albula based on its leptocephalus larva, was used as a catchall genus for
eel larvae in the early part of the 20th century (Eschmeyer, 1990). The identity of the Atopeichthys
[sic] species of Fowler & Ball (1925) has yet to be determined.
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Bathycongrus aequorea (Gilbert & Cramer)

Congermuraena aequorea Gilbert & Cramer, 1897, p. 405, plate 37, Kaiwi Channel near Kaua‘i, Hawaiian Is-
lands.

Congermuraena aequorea Gilbert & Cramer, 1897: Gilbert & Cramer (1897).

Leptocephalus aequoreus (Gilbert & Cramer, 1897): Gilbert (1905).

Rhechias aequorea (Gilbert & Cramer, 1897): Smith (1970, 1989a), Smith & Kanazawa (1977).

Congrellus aequoreus (Gilbert & Cramer, 1897): Jordan & Evermann (1905), Gosline & Brock (1960), Clarke
(1972), Novikov et al. (1981), Tinker (1982), Borets (1986), all in part?

Rhechias armiger Jordan, 1921: Jordan (1921a), Gosline & Brock (1960, family Muraenosocidae [sic], in part).

Congrina aequoreus (Gilbert & Cramer, 1897): Struhsaker (1973a, in part).

Congrina aequorea (Gilbert & Cramer, 1897): Humphreys et al. (1984) in part?, Uchida & Uchiyama (1986) in

art?

Bathylzongrus guttulatus non (Giinther, 1887) [a valid species also found in the Hawaiian Islands]: Ben-Tuvia
(1993, in part).

Bathycongrus aequorea (Gilbert & Cramer, 1897): Castle & Smith (1999).

TaxoNoMy: Castle & Smith (1999).

HAawAnIAN RECORDS: Hawai‘i Island to Kaua‘i at 300-686 m (Castle & Smith, 1999). Between the time of
this species’ first description and the clarification of its taxonomy by Castle & Smith (1999), no dis-
tinction was made between B. aequorea and B. guttulatus. It is therefore impossible to separate
records of the two Hawaiian Bathycongrus species from between 1897 and 1999. Unidentified Bathy-
congrus species were recorded from Maui to the Koko Seamount at 66—858 m (Gilbert & Cramer,
1897; Gilbert, 1905; Struhsaker, 1973a; Humphreys ef al., 1984; Uchida & Uchiyama, 1986; Borets,
1986). The Bathycongrus specimens collected in the Northwestern Hawaiian Islands and Emperor
Seamounts need to be reidentified.

GENERAL RANGE: Probably a Hawaiian endemic known with certainty from Hawai‘i Island to Kaua‘i.
Benthic at 300-686 m (Castle & Smith, 1999).

Bathycongrus guttulatus (Giinther)

Congromuraena guttulata Giinther, 1887, p. 252, off Matuku, Fiji Islands.

Congrellus aequoreus non (Gilbert & Cramer, 1897) [a valid species also found in the Hawaiian Islands]: Jordan
& Evermann (1905), Gosline & Brock (1960), Clarke (1972), Novikov et al. (1981), Tinker (1982), Borets
(1986), all in part?

Conger guttulata (Giinther, 1887): Fowler (1928).

Rhechias armiger non Jordan, 1921 [a junior synonym of Bathycongrus aequoria (Gilbert & Cramer, 1897)]:
Gosline & Brock (1960, family Muraenosocidae [sic], in part).

Congrina aequoreus non (Gilbert & Cramer, 1897): Struhsaker (1973a, in part).

Congrina aequorea non (Gilbert & Cramer, 1897): Humphreys et al. (1984), Uchida & Uchiyama (1986, in part).

Bathycongrus guttulatus (Giinther, 1887): Ben-Tuvia (1993, in part), Castle (1995), Castle & Smith (1999).

TaxoNoMy: Castle & Smith (1999).

HAWAIIAN RECORDS: Castle & Smith (1999) identified specimens of B. guttulatus from Maui to Kaua‘i at
300-600 m but also recorded leptocephali from a wider range far south of Hawai‘i Island to south
of Ni‘ihau, which suggests that B. guttulatus occurs at least throughout the main Hawaiian Islands.
See B. aequorea.

GENERAL RANGE: Indo-Pacific from east Africa to the Philippines, Australia, New Caledonia, Fiji, and the
Hawaiian Islands. Benthic at 66—1270 m (Struhsaker, 1973a; Uchida & Uchiyama, 1986; Smith,
1989a; Ben-Tuvia, 1993; Castle, 1995; Castle & Smith, 1999).

Bathyuroconger vicinus (Vaillant)

Uroconger vicinus Vaillant, 1888, p. 86, PI. 6 (figs. 1, 1a-b), Cape Verde Islands, Sudan, and Argnin Bank.
Congridae sp. A: Struhsaker (1973a, in part).
Bathyuroconger vicinus (Vaillant, 1888): Smith (1989a), Chave & Mundy (1994).

TaxoNoMY: Struhsaker (1973a) described “Congridae sp. A” as similar to Bathyuroconger braueri Weber
& de Beaufort, mentioning the presence of a black peritoneum. Smith (1989a) identified specimens
of Struhsaker’s Congridae sp. A as B. vicinus and Uroconger lepturus, and included the Hawaiian
Islands in the range of both species.
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HAWAIIAN RECORDS: Hawai‘i Island to Kaua‘i at 622-900 m (Struhsaker, 1973a; Smith, 1989a; Chave &
Mundy, 1994).

GENERAL RANGE: Circum-subtropical in the Gulf of Mexico, Atlantic, Indian, and Pacific oceans; in the
Pacific known from Australia, the Philippines, and the Hawaiian Islands. Engybenthic over sand at
229-1318 m (Smith, 1989a; Chave & Mundy, 1994).

Conger cinereus marginatus Valenciennes

Conger marginatus Valenciennes in Eydoux & Souleyet, 1850, p. 201, P1. 9 (fig. 1), Hawaiian Islands.

Leptocephalus marginatus (Valenciennes in Eydoux & Souleyet, 1850): Fowler (1912, in part), Jordan & Ever-
mann (1905), Jenkins (1903), Snyder (1904).

Veternio verrens Snyder, 1904: Snyder (1904), Jordan & Evermann (1905), Fowler (1931), Gosline & Brock
(1960), Tinker (1982).

Veternio verus non (Risso, 1827) [a junior synonym of Conger conger Linnaeus, 1758, a valid species not found
in the Hawaiian Islands; Fowler’s use of this name may have been a lapsus for V. verrens]: Fowler (1928,
1949).

Conger cinereus Riippell, 1830: Valenciennes (1841), Fowler (1928, 1931, 1934, 1949), Kanazawa (1958), Smith
(1970), Tinker (1982), Okamoto & Kanenaka (1984), Randall (1985a, 1996a), Randall et al. (1985a), Uchi-
da & Uchiyama (1986), Myers (1989), Smith (1989a), Randall ef al. (1990a), Hoover (1993, 2003), Randall
et al. (1993b).

Conger marginatus Valenciennes in Eydoux & Souleyet, 1850: Eydoux & Souleyet (1850), Giinther (1880),
Steindachner (1900), Gosline & Brock (1960), Hobson (1974).

TaxoNoMY: The Hawaiian Islands population of C. cinereus is recognized as a subspecies distinct from
the western Pacific Ocean populations. J.E. Randall (pers. comm., Mar. 2005) will argue that the Ha-
waiian subspecies deserves recognition as an endemic species, C. marginatus, by contemporary tax-
onomic standards. Conger noordziekii Bleeker, 1857, is a junior synonym of C. cinereus cinereus
Riippell, 1830, sometimes seen in older literature (Kanazawa, 1958; Smith, 1970, 1989a).

COMMON NAMES: Pthi-ttha (Hoover, 1993), Puhi @ha (Randall, 1996a; Hoover, 2003), Longfin conger
(FAO), White eel (Hoover, 1993; DLNR), Mustache eel (Hoover, 1993), Mustache conger (Randall,
1996a; Hoover, 2003), Tohe (DLNR).

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to Kure at 3-71 m (Eydoux & Souleyet, 1850;
Jordan & Evermann, 1905; Okamoto & Kanenaka, 1984; Randall et al., 1985b; Uchida & Uchiyama,
1986; Randall ef al., 1993b).

GENERAL RANGE: Indo-Pacific from South Africa and the Red Sea to the Ryukyus, Australia, Micronesia,
the Hawaiian Islands, and Easter Islands. The subspecies is a Hawaiian and Johnston endemic.
Benthic in crevices at 1-80 m (Kanazawa, 1958; Randall, 1985a; Myers, 1989; Randall et al.,
1990a).

Conger oligoporus Kanazawa

Conger oligoporus Kanazawa, 1958, p. 251, Pls. 1 (fig. B), 3 (fig. B), Diamond Head, O‘ahu, Hawaiian Islands.

Conger wilsoni non (Bloch & Schneider, 1801) [a valid Australian endemic species]: Fowler (1928), Gosline &
Brock (1960).

Conger oligoporus Kanazawa, 1958: Kanazawa (1958), Clarke (1972), Struhsaker (1973a), Tinker (1982), Hum-
phreys et al. (1984), Randall (1985a), Randall et al. (1985a), Uchida & Uchiyama (1986), Smith (1989a),
Randall et al. (1993b), Chave & Mundy (1994), Greenfield (2003).

TaxoNoMY: Kanazawa (1958), Smith (1989a).

HAWAIIAN RECORDS: Johnston Atoll and Moloka‘i to Midway and the Hancock Seamounts at 2-507 m,
with records from above 48 m being of juveniles (Kanazawa, 1958; Randall ez al., 1985b; Uchida &
Uchiyama, 1986; Randall et al., 1993b; Chave & Mundy, 1994; Greenfield, 2003).

GENERAL RANGE: Hawaiian and Johnston Island endemic. Benthic in crevices of hard substrata at 2-507
m (Randall, 1985a; Uchida & Uchiyama, 1986; Smith, 1989a; Chave & Mundy, 1994; Greenfield,
2003).

Gnathophis nystromi nystromi (Jordan & Snyder)

Leptocephalus nystromi Jordan & Snyder, 1901b, p. 853, Fig. 5, Nagasaki, Japan.
Rhynchocymba nystromi nystromi (Jordan & Snyder, 1901b): Iwai (1976), Humphreys et al. (1984), Borets
(1986), Uchida & Uchiyama (1986).

141



142 BISHOP MUSEUM BULLETIN IN ZOOLOGY 6 (2005)

Gnathophis nystromi nystromi (Jordan & Snyder, 1901): Masuda et al. (1984), Smith (1989a).

TaxoNoMY: Smith (1989a) and Eschmeyer (1998) commented that G. nystromi might be a junior syn-
onym of G. heterognathos (Bleeker).

HAWAIIAN RECORDS: Bank 10 to Milwaukee Seamount at 250-355 m (Iwai, 1976; Humphreys et al., 1984;
Borets, 1986; Uchida & Uchiyama, 1986).

GENERAL RANGE: Western and central North Pacific endemic known from the South China Sea to Japan,
the Emperor Seamounts, and the northern Hawaiian Ridge. The other subspecies, Gnathophis n.
ginanago (Asano, 1958) is a Japanese endemic and is sometimes considered a distinct species or a
junior synonym of G. heterognathos (Bleeker) (e.g., see Smith 1989a). Presumed benthic at 250-355
m (Iwai 1976, Masuda et al. 1984, Borets 1986).

Gnathophis sp.
Gnathophis sp.: Struhsaker (1973a).

TaxoNoMY: The identity of Struhsaker’s (1973a) Gnathophis sp. needs to be determined. Two species of
Gnathophis have been observed in the Hawaiian Islands from HURL submersibles (C. Kelley, pers.
comm., Sept. 2001).

HAwAINAN RECORDS: Hawai‘i Island to O‘ahu at 115-280 m (Struhsaker, 1973a).

GENERAL RANGE: Unknown. Perhaps benthic at 115-280 m (Struhsaker, 1973a).

Gorgasia hawaiiensis Randall & Chess
Gorgasia hawaiiensis Randall & Chess, 1980, p. 19, Figs. 1-3, Wa‘awa‘a Point, Puako, Hawai‘i Island,
Hawaiian Islands [the date of 1979 in this publication is incorrect, because this journal issue was not actu-
ally published until 1980 (J.E. Randall, pers. comm., Sept. 2003)].
Gorgasia hawaiiensis Randall & Chess, 1980: Randall & Chess (1980), Hoover (1993, 2003), Randall (1996a),
Castle & Randall (1999).

TaxoNoMy: Castle & Randall (1999).

COMMON NAMES: Puhi (Randall, 1996a), Hawaiian garden eel (Hoover, 1993, 2003; Randall, 1996a).

HAWAIIAN RECORDS: Hawai‘i Island to O‘ahu at 11-53 m (Randall & Chess, 1979; Hoover, 1993; Castle
& Randall, 1999).

GENERAL RANGE: Hawaiian endemic. Benthic, burrowing in sand at 11-53 m (Randall & Chess 1980,
Castle & Randall 1999).

Uroconger lepturus (Richardson)

Congrus lepturus Richardson, 1845c, p. 106, P1. 56 (figs. 1-6), Canton, China.
Congridae sp. A: Struhsaker (1973a).
Uroconger lepturus (Richardson, 1845¢): Smith (1989a).

TaxoNoMY: Uroconger needs revision (Smith, 1989a). See Bathyuroconger vicinus for comments on the
identification of this species in the Hawaiian Islands.

HAWATIAN RECORDS: Maui to O‘ahu at 622—-704 m (Struhsaker, 1973a).

GENERAL RANGE: Indo-Pacific from East Africa to Japan, New Caledonia, and the Hawaiian Islands. En-
gybenthic or benthic at 622—-704 m (Struhsaker, 1973a; Smith, 1989a).

?Congridae
Congridae(?) sp. B: Struhsaker (1973a).

TaxoNoMyY: Struhsaker (1973a).

HAWAIIAN RECORDS: Maui to O‘ahu at 195-585 m; Struhsaker (1973a) collected thirty specimens of an
eel tentatively assigned to the Congridae and listed the species as new to the Hawaiian Islands. Its
identity needs to be determined.

GENERAL RANGE: Unknown. Benthic at 195-585 m (Struhsaker, 1973a).
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Nettastomatidae — Duckbill eels

Nettastoma parviceps Giinther

Nettastoma parviceps Glinther, 1877b, p. 446, south of Tokyo, Japan.
Metopomycter denticulatus Gilbert, 1905: Gilbert (1905), Fowler (1928), Gosline & Brock (1960), Tinker (1982).
Nettastoma parviceps Giinther, 1877b: Smith ef al. (1981), Smith & Castle (1982), Chave & Mundy (1994).

TAaxoNOMY: Smith ef al. (1981).

HAWATIAN RECORDS: Cross Seamount and Hawai ‘i Island to Kaua‘i at 748—1006 m (Gilbert, 1905; Chave
& Mundy, 1994).

GENERAL RANGE: Indo-Pacific and anti-equatorial from South Africa to Japan, Australia, New Zealand,
and the Hawaiian Islands. Engybenthic at 60-1190 m (Smith et al., 1981; Smith & Castle, 1982;
Chave & Mundy, 1994).

Nettastoma solitarium Castle & Smith

Nettastoma solitarium Castle & Smith in Smith, Bohlke & Castle, 1981, p. 548, Figs. 2—7, near the Philippines
at 13°49.2'N, 120°01.8'E to 13°48.2'N, 120°02.5'E.
Nettastoma solitarium Castle & Smith in Smith, Bohlke & Castle, 1981: Smith er al. (1981), Smith & Castle
(1982).
TaxoNoMY: Smith et al. (1981).
HAWAIIAN RECORDS: A N. solitarium was collected by shrimp trap off O‘ahu (R. Moffitt, pers. comm., 1
Nov. 1993).
GENERAL RANGE: Indo-Pacific, known from isolated localities in the Indian Ocean, Indonesia, the Philip-
pines, Australia, and the Hawaiian Islands. Engybenthic at 415-610 m (Smith ef al., 1981; Smith &
Castle, 1982).

Nettenchelys gephyra Castle & Smith

Nettenchelys gephyra Castle & Smith in Smith, Bohlke & Castle, 1981, p. 553, Figs. 8B, 11, Bulari Pass, New Cal-
edonia.
Nettenchelys gephyra Castle & Smith in Smith, Bohlke & Castle, 1981: Smith et al. (1981), Smith & Castle (1982).

TaxoNoMy: Castle & Smith in Smith ef al. (1981).

HAWAIIAN RECORDS: Known in the Hawaiian Islands only from larvae collected at an unspecified location
(Smith & Castle, 1982).

GENERAL RANGE: Indo-Pacific; adults known only from the Philippines and New Caledonia; larvae known
from East Africa to Indonesia, the Philippines, New Caledonia, the Hawaiian Islands, and the
Society Islands. Engybenthic at 412 m (Smith ef al., 1981; Smith & Castle, 1982).

?Nettenchelys sp. C
?Nettenchelys sp. C: Smith & Castle (1982).

TaxoNoMY: Smith & Castle (1982).

HAWAIIAN RECORDS: Smith & Castle (1982) recorded larvae from an unspecified location in the Hawaiian
Islands that are not assignable to known adults. They suggested that they are either larvae of a species
whose adults have never been collected (p. 18) or the larvae of a Venefica species (p. 41).

GENERAL RANGE: This larval type is known from the Hawaiian Islands and New Guinea (Smith & Castle,
1982).

Saurenchelys stylura (Lea)

Leptocephalus stylurus Lea, 1913, p. 29, Figs. 28-31; PL. 5 (no. 3), North Atlantic at 26°03'N, 15°00'W.
Saurenchelys sp.: Struhsaker (1973a), Smith (1989a)?

Saurenchelys stylurus (Lea, 1913): Smith & Castle (1982), Smith (1989), Boehlert & Mundy (1992).
Saurenchelys stylura (Lea, 1913): Eschmeyer (1998).

TaxoNoMY: Smith & Castle (1982); see discussion in Smith (1989a). Eschmeyer (1998) indicated that the
species name should be stylura.

HawAnaN RECORDS: Hawai‘i Island to Moloka‘i and the Hancock Seamounts at 179-296 m (Struhsaker,
1973a; Boehlert & Mundy, 1992).
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GENERAL RANGE: Circumtropical and subtropical in the Atlantic, Indian and Pacific oceans except the
eastern Pacific. In the Pacific from Taiwan and southern Australia to New Caledonia and the Ha-
waiian Ridge. Engybenthic at 27-460 m (Smith & Castle, 1982; Smith, 1989a).

[Venefica tentaculata Garman]

Venefica tentaculata Garman, 1899, p. 319, P1. M (figs. 2-2a), eastern Pacific Ocean off Mexico.
Venefica tentaculata Garman, 1899: Edwards & Peden (1976), Wilson et al. (1985), Smith (1989a).

TaxoNoMyY: This genus needs revision (Smith, 1989a).

HAWAIIAN RECORDS: Specimens from Hamilton Guyot (19°55'N, 177°13'W) at 1600 m (Wilson et al.,
1985) indicate that Venefica tentaculata could occur in the Hawaiian Islands. Eels resembling
Venefica have been photographed from submersibles in the Hawaiian Islands but none have been
collected. See “?Nettenchelys sp. C”.

GENERAL RANGE: Eastern tropical Pacific to Mid-Pacific Seamounts. Perhaps bathypelagic or engybenth-
ic at 1600-2112 m (Edwards & Peden, 1976).

Serrivomeridae — Sawtooth eels!?

Serrivomer sector Garman

Serrivomer sector Garman, 1899, p. 320, P1. 63, eastern Pacific at 3—7°N,79-86°W.

Serrivomer beani non Gill & Ryder, 1883 [a valid Atlantic Ocean species]: Gilbert (1905), Fowler (1928), Gos-
line & Brock (1960), Struhsaker (1973a), Tinker (1982).

Platuronides sp. (males of Serrivomer sp.): Clarke (1984a).

Serrivomer sp.: Boehlert et al. (1992)?

Serrivomer sector Garman, 1899: Bauchot (1959), Amesbury (1975), Hughes & Iwai (1978), Tighe (1989).

TaxoNoMY: Bauchot (1959), Tighe (1989). Serrivomer jesperseni Bauchot-Boutin and S. sector may both
occur in the Hawaiian region (K. Tighe, pers. comm.). Identities of Serrivomer specimens from Ha-
wai‘i need to be confirmed.

HAWAIIAN RECORDS: Johnston Atoll and Hawai‘i Island to French Frigate at 550-1951 m (Gilbert, 1905;
Struhsaker, 1973a; Amesbury, 1975; Boehlert et al., 1992).

GENERAL RANGE: Indo-Pacific from the Seychelles to Taiwan, New Guinea, the Mid-Pacific Seamounts,
the Hawaiian Islands, and the Society Islands. Meso- and bathypelagic at 550-1951 m (Gilbert,
1905; Bauchot, 1959; Hughes & Iwai, 1978).

Stemonidium hypomelas Gilbert

Stemonidium hypomelas Gilbert, 1905, p. 586, P1. 67, off Kawahioa Point, Ni‘ihau, Hawaiian Islands.
Stemonidium hypomelas Gilbert, 1905: Gilbert (1905), Fowler (1928), Bauchot (1959), Gosline & Brock (1960),
Amesbury (1975), Karmovskaya (1983), Clarke (1984a), Tighe (1989).

TaxoNoMY: Bauchot (1959).

HAWATIAN RECORDS: O‘ahu to Ni‘ihau at 175-1229 m (Gilbert, 1905; Clarke, 1984a).

GENERAL RANGE: Circumtropical and subtropical in the South and central Atlantic, southern Indian Ocean,
and Pacific from Japan to the Loyalty Islands, the Hawaiian Islands, and the Society Islands. Meso-
pelagic at 550-1229 m during the day to 175-400 m at night (Karmovskaya, 1983; Clarke, 1984a;
Tighe, 1989).

[Thalassenchelys coheni Castle & Raju]

Thalassenchelys coheni Castle & Raju, 1975, p. 10, Fig. 3; PL. 1 (fig. 3), off California, U.S.A. at 34°13'N, 125°
54'W.
Thalassenchelys coheni Castle & Raju, 1975: Castle & Raju (1975), Lavenberg (1988), Shimokawa et al. (1995).
TAXONOMY AND HAWAIIAN RECORDS: Castle & Raju (1975) recorded two specimens from 27°20'-30'N,
155°25'-35'W, northeast of Hawai‘i. They placed Thalassenchelys in the Xenocongridae [= Chlop-
sidae], but suggested that the familial placement was not correct. Lavenberg (1988) removed Thalas-
senchelys from the Chlopsidae and assigned it as incertae sedis. In an analysis of mitochondrial
DNA, Obermiller & Pfeiler (2003) found that Thalassenchelys is a sister taxon of Serrivomer (Stem-
onidium was not included in their analysis).
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GENERAL RANGE: North Pacific transition zone endemic known from east of Japan and the vicinity of the
northern Hawaiian Ridge to British Columbia and Baja California. Known only from epi- and
mesopelagic larvae collected at 0—-1000 m (Castle & Raju, 1975; Shimokawa et al., 1995).

Saccopharyngoidei
Cyematidae — Bobtail snipe eels

Cyema atrum Giinther

Cyema atrum Giinther, 1878, p. 251, South Pacific and Antarctic oceans, Challenger stations 158 and 295.
Cyema atrum Giinther, 1878: Fowler (1928), Castle (1978), Miller et al. (1979), Loeb (1979), Smith (1989a).

TaxoNoMmy: Castle (1978), Smith (1989a).

COMMON NAMES: Bobtail snipe eel.

HAWAIIAN RECORDS: Main Hawaiian Islands to the Hancock Seamounts. Miller et al. (1979) recorded
Cyema larvae from unspecified locations in the Hawaiian Islands and Loeb (1979) collected larvae
at 28°N, 155°W. Cyema larvae have also been collected at the Hancock Seamounts (C. Wilson, un-
publ. data).

GENERAL RANGE: Circumglobal in the Atlantic, Indian, and Pacific oceans. Meso- and bathypelagic at
330-3000 m (Smith, 1989a).

Leptocephalus species 1

Cyematidae sp. 1: Okiyama (1988).

Leptocephalus holti non Schmidt, 1909: Olivar & Fortufio (1991, in part).
“Leptocephalus holti” type non Schmidt, 1909: Boehlert & Mundy (1992, in part).
Leptocephalus holti species 1 non Schmidt, 1909: Smith & Miller (1996).

TaxoNoMY: Smith & Miller (1996). Raju (1974) hypothesized that Leptocephalus holti are larvae of an
undescribed Cyematidae species, a suggestion that has been accepted by others (Okiyama, 1988). It
has also been suggested that one of the L. holti types lacking lateral melanophores (types 1 and 3) is
the larva of Neocyema erythrosoma Castle, 1978 (see Smith, 1989a; Smith & Miller, 1996).

HawaniaN RECORDS: The Hancock Seamounts at 50-100 m (Boehlert & Mundy, 1992).

GENERAL RANGE: Known from the western North, eastern tropical, and eastern South Atlantic, and from
the western and central North Pacific oceans. Larvae are epi- and mesopelagic at 1-356 m (Oki-
yama, 1988; Olivar & Fortuilo, 1991; Boehlert & Mundy, 1992; Smith & Miller, 1996).

Leptocephalus holti Schmidt
Leptocephalus holti Schmidt, 1909, p. 6, PL. 1 (fig. 7); Fig. 2, eastern North Atlantic at 48°55'N, 12°03'W.
Leptocephalus holti Schmidt, 1909: Raju (1974), Smith (1989).

Cyematidae sp. 2: Okiyama (1988).
Leptocephalus holti Schmidt, 1909 [species 2]: Smith & Miller (1996).

TaxoNoMy: Smith & Miller (1996).

HaAwAnAN RECORDS: The Hancock Seamounts at 0—100 m (Smith & Miller, 1996).

GENERAL RANGE: Known from the western and eastern North Atlantic, and the western North, central
North, and central South Pacific oceans. Larvae are epi- and mesopelagic at 1-475 m, with fishing
depths to 900 m (Okiyama, 1988; Smith & Miller, 1996).

Leptocephalus species 3

“Leptocephalus holti” type non Schmidt, 1909: Boehlert & Mundy (1992, in part).
Leptocephalus holti species 3 non Schmidt, 1909: Smith & Miller (1996).

TaxoNoMY: Smith & Miller (1996).

HawanaN RECORDS: The Hancock Seamounts at 50-100 m (Boehlert & Mundy, 1992).

GENERAL RANGE: Known only from four specimens from the western North Atlantic and one from the cen-
tral North Pacific. Larvae are epi- and mesopelagic at 1-304 m (Smith & Miller, 1996).
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Saccopharyngidae — Swallowers

[Saccopharynx berteli Tighe & Nielsen]

Saccopharynx berteli Tighe & Nielsen, 2000, p. 39, Fig. 1, east of the Line Islands at 4°01'N, 150°13'W.
Saccopharynx berteli Tighe & Nielsen, 2000: Tighe & Nielsen (2000).

TaxoNnoMy: Tighe & Nielsen (2000).

HAwAlIAN RECORDS: None. This species is included to alert ichthyologists to the possibility of the occur-
rence of this family in the region. Saccopharyngids are rare in collections with fewer than 100 spec-
imens known and most species represented by only one or two specimens (Tighe & Nielsen, 2000).
The discovery of S. berteli in the central North Pacific opens the possibility that it might occur in the
Hawaiian region, although it may also be an equatorial species that does not occur here.

GENERAL RANGE: Known only from the holotype collected east of the Line Islands at 4°11'N, 150°13'W.
Meso- or bathypelagic, caught at fishing depths of 0—1100 m (Tighe & Nielsen, 2000).

Eurypharyngidae — Gulpers, Pelican eels

Eurypharynx pelecanoides Vaillant

Eurypharynx pelecanoides Vaillant, 1882, p. 1226, off Morocco, 29°52'N, 11°44'W.

Gastrostomus pacificus Bean, 1904: Fowler (1928).

Eurypharynx pelecanoides Vaillant, 1882: Clarke & Wagner (1976), Loeb (1979), Tinker (1982), Nielsen et al.
(1989).

TaxoNoMY: Nielsen et al. (1989).

CoMMON NAMES: Gulper eel (FAO), Pelican eel.

HawAIIAN RECORDS: O‘ahu at 425-1300 m (Clarke & Wagner, 1976).

GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans.
Meso- to abyssopelagic at 500-3000 m, perhaps 100-3299 m (Nielsen et al., 1989).

Monognathidae

[Monognathus rosenblatti Bertelsen & Nielsen]

Monognathus rosenblatti Bertelsen & Nielsen, 1987, p. 176, Fig. 21, central North Pacific at 31°N, 159°W.

Monognathus sp.: Raju (1974 text).

Monognathus isaacsi non Raju, 1974 [a valid species not recorded from Hawai'i]: Raju (1974, distribution map
record near Hawai'i only).

Monognathus rosenblatti Bertelsen & Nielsen, 1987: Bertelsen & Nielsen (1987).

TaxoNoMy: Bertelsen & Nielsen (1987).

HAWAIIAN RECORDS: A specimen captured northeast of O‘ahu at 23°N, 151°W at 3000 m (Raju, 1974;
Bertelsen & Nielsen, 1987) indicates that this species can be expected within the region.

GENERAL RANGE: Central and northeastern Pacific endemic known from southern California to northeast
of the Hawaiian Islands and northeast of the Line Islands. Bathy- and hadalpelagic at 2000-5266 m
(Bertelsen & Nielsen, 1987).

[Monognathus smithi Bertelsen & Nielsen]

Monognathus smithi Bertelsen & Nielsen, 1987, p. 183, Fig. 26, central North Pacific at 30°N, 160°W.
Monognathus smithi Bertelsen & Nielsen, 1987: Bertelsen & Nielsen (1987).

TaxoNnoMy: Bertelsen & Nielsen (1987).

HAWAIIAN RECORDS: Known only from 30°N, 160°W, northeast of the Hawaiian Ridge; this record indi-
cates that M. smithi might be expected in Hawai‘i (Bertelsen & Nielsen, 1987).

GENERAL RANGE: Central Pacific endemic. Abyssopelagic at 4000-5200 m (Bertelsen & Nielsen, 1987).
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Clupeiformes
Clupeoidei

Engraulidae — Anchovies

[Anchoa compressa (Girard)]

Engraulis compressus Girard, 1858, p. 336, San Diego, California, U.S.A.
Anchoa compressa (Girard, 1858): Brock (1960), Maciolek (1984), Grande (1985), Randall (1987a), Whitehead
et al. (1988).

TaxoNnoMy: Grande (1985), Whitehead et al. (1988).

CoMMON NAMES: Deepbody anchovy (AFS; FAO).

HawaniaN RECORDS: This species was introduced from California to Kane‘ohe Bay, O‘ahu, in 1932, but it
did not become established (Brock, 1960; Maciolek, 1984; Randall, 1987a).

GENERAL RANGE: Eastern tropical Pacific endemic, from Point Conception, California, to southern Baja
California. Epipelagic in coastal waters (Whitehead er al., 1988).

[Anchoviella mauii Fowler & Bean]

Anchoviella mauii Fowler & Bean, 1923, p. 4, Maui, Hawaiian Islands.
Anchoviella mauii Fowler & Bean, 1923: Fowler & Bean (1923), Fowler (1928).
Engraulis australis (White, 1790): Fowler (1934), Strasburg (1960), Whitehead ez al. (1988).

TAXONOMY AND HAWAIIAN RECORDS: Originally described with an erroneous Hawaiian type locality,
Anchoviella mauii is a junior synonym of Engraulis australis, a species endemic to coastal waters
of southern Australia and New Zealand (Fowler, 1934a; Whitehead er al., 1988).

Encrasicholina punctifer Fowler

Encrasicholina punctifer Fowler, 1938b, p. 157, PL. 7 (fig. 13), Fare Bay, Huahine Island, Society Islands.

Encrasicholina punctifera Fowler, 1938b: Fowler (1949).

Scutengraulis zollingeri non (Bleeker, 1849): Fowler (1949).

Stolephorus buccaneeri Strasburg, 1960: Strasburg (1960), Randall (1976a), Tinker (1982).

Encrasicholina punctifer Fowler, 1938b: Whitehead (1973), Nelson (1983), Wongratana (1983, 1987), White-
head ef al. (1988), Myers (1989), Randall (1996a).

TaxoNoMY: Whitehead et al. (1988). Nelson (1983) placed the Hawaiian anchovies in Encrasicholina.
Whitehead (1973) synonymized S. buccaneeri with E. punctifer, confirmed by Wongratana (1983).
This species has often been called Stolephorus zollingeri in publications from other parts of the
world but according to Eschmeyer (1998) that name is a junior synonym of Engraulis japonicus
Temminck & Schlegel.

COMMON NAMES: Buccaneer anchovy (AFS; FAO; Randall, 1996), Oceanic anchovy (Myers, 1999).

HAWAIIAN RECORDS: O‘ahu to Ni‘ihau near the surface (Strasburg, 1960).

GENERAL RANGE: Indo-Pacific from South Africa and the Red Sea to Japan, northern Australia, the
Hawaiian Islands, the Line Islands, and the Society Islands. Epipelagic in coastal and oceanic waters.
This is the only anchovy found in the open ocean far from land (Whitehead et al., 1988).

Encrasicholina purpurea (Fowler)

Stolephorus purpureus Fowler, 1900, p. 497, pl. 14 (fig.1), “Hawaiian Islands”.

Stolephorus purpureus Fowler, 1900: Fowler (1900), Gosline & Brock (1960), Strasburg (1960), Nakamura
(1970), Tinker (1982).

Anchovia purpurea (Fowler, 1900): Jenkins (1903), Snyder (1904), Jordan & Evermann (1905).

Engraulis purpureus (Fowler, 1900): Fowler (1928).

Anchoviella purpurea (Fowler, 1900): Fowler (1934).

Scutengraulis purpureus (Fowler, 1900): Fowler (1949).

Encrasicholina purpurea (Fowler, 1900): Whitehead et al. (1988), Randall (1996a).

TaxoNoMY: Whitehead et al. (1988).

CoMMON NAMES: Nehu (FAO; Randall, 1996a), Hawaiian anchovy (Randall, 1996a).

HAWAIIAN RECORDS: Hawai‘i Island to Ni‘ihau (Fowler, 1900; Jordan & Evermann, 1905; Strasburg,
1960; Nakamura, 1970).
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GENERAL RANGE: Hawaiian endemic. Epipelagic in estuaries and occasionally coastal areas (Whitehead et
al., 1988).

Clupeidae — Herrings

Dorosoma petenense (Giinther)

Meletta petenensis Giinther, 1867, p. 603, Lake Petén, Guatemala.
Dorosoma petenense (Giinther, 1867): Brock (1960), Tinker (1982), Maciolek (1984), Whitehead (1985),
Randall (1987a), Devick (1991), Fuller et al. (1999), Yamamoto & Tagawa (2000).

TaxoNoMy: Whitehead (1985).

CoMMON NAMES: Threadfin shad (AFS; FAO).

HAWAIIAN RECORDS: Hawai ‘i Island to Kaua‘i, persisting in the Wahiawa Reservoir (Lake Wilson) on O‘ahu.
Introduced in 1958 from California (Brock, 1960) to freshwater reservoirs and streams (Maciolek,
1984; Devick, 1991; Fuller et al., 1999; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Gulf of Mexico drainage basins from Belize to western Florida, northward through the
Mississippi and Ohio drainages; widely introduced throughout the United States. Pelagic in shallow
brackish- and freshwaters (Whitehead, 1985; Fuller et al., 1999).

[Dussumieria sp.]

Dussumieria species: Springer (1982).
Dussumieria acuta Valenciennes in Cuvier & Valenciennes, 1847, and Dussumieria elopsoides Bleeker, 1849:
‘Whitehead (1985).

TaxoNoMY: Whitehead (1985).

CoOMMON NAMES: Rainbow sardines (AFS; FAO).

HAWAIIAN RECORDS: Springer (1982) stated that Dussumieria sp. were reported from Hawai‘i, but that
these reports are doubtful. Whitehead (1985) did not record either recognized species from the
region, but it must be noted that he also failed to record Spratelloides delicatulus from the islands,
indicating that his geographic records were not complete for this region.

GENERAL RANGE: Indo-west-Pacific. Dussumieria acuta occurs from the Persian Gulf to Indonesia and the
Philippines. Dussumieria elopsoides, if distinct, occurs from Mombassa and the Red Sea to Taiwan,
northern Australia, and the Solomon Islands. Both are pelagic in coastal waters (Whitehead, 1985).
Larvae of Dussumieria, not identifiable to species, have been collected in the lagoon of Palmyra
Atoll in the Line Islands (B. Mundy, unpubl. data).

Etrumeus teres (DeKay)

Alosa teres DeKay, 1842, p. 262, PL. 40 (fig. 128), New York harbor, New York, U.S.A.

Etrumeus micropus (Temminck & Schlegel, 1846): Jenkins (1903), Snyder (1904), Jordan & Evermann (1905),
Fowler (1928, 1949), Gosline & Brock (1960), Struhsaker (1973a), Tinker (1982).

Etrumeus teres (DeKay, 1842): Springer (1982), Whitehead (1985), Randall (1996a).

TaxoNoMY: Whitehead (1985). The taxonomic status of E. feres and E. micropus is being re-evaluated
(J.E. Randall, pers. comm., June 2003, Mar. 2005).

COMMON NAMES: Makiawa (Gosline & Brock, 1960), Round herring (AFS), Red-eye round herring (FAO;
Randall, 1996a), Sardine (DLNR).

HAWAIIAN RECORDS: Maui to Lisianski at 1-<220 m (Jordan & Evermann, 1905; Fowler, 1928; Struh-
saker, 1973a).

GENERAL RANGE: Tropical and subtropical in isolated areas from the Gulf of Mexico, the western North
Atlantic, South Africa and Red Sea (Lessepsian immigrant into Mediterranean) to southern Aust-
ralia, Japan, the Hawaiian Islands, and the eastern Pacific from southern California, to the Galapagos
Islands and Peru. Epipelagic in coastal waters (Whitehead, 1985).

Herklotsichthys quadrimaculatus (Riippell)

Clupea quadrimaculata Riippell, 1837, p. 78, P1. 21 (fig. 3), Bay of Massawa, Eritrea, Red Sea.

Herklotsichthys quadrimaculatus (Riippell, 1837): Williams & Clarke (1983), Baldwin (1984), Maciolek (1984
addendum), Wass (1984), Whitehead (1985), Randall (1987a), Myers (1989), Randall (1996a), Randall et
al. (1997a).
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TaxoNoMY: Pacific records of H. punctata (Riippell, 1837), a valid Red Sea endemic species, refer to H.
quadrimaculatus. Much of the literature on H. quadrimaculatus uses that incorrect identification
(Wass, 1984; Whitehead, 1985).

COMMON NAMES: Goldspot herring (AFS), Bluestripe herring (FAO), Goldspot sardine (Randall, 1996a),
Fourspot herring (Randall ez al., 1997a).

HAWAINIAN RECORDS: Lana‘i to O‘ahu at 1-13 m. Herklotsichthys quadrimaculatus was probably intro-
duced to the Hawaiian Islands accidentally in 1972 by transport from the Marshall Islands in a fish-
ing boat’s baitwell (Williams & Clarke, 1983; Baldwin, 1984).

GENERAL RANGE: Indo-Pacific from South Africa and the Red Sea to southern Japan and the Ogasawara
Islands, northern Australia, and Samoa. Pelagic in coastal waters at 1-13 m (Whitehead, 1985; Ran-
dall et al., 1997b).

Sardinella marquesensis Berry & Whitehead

Sardinella marquesensis Berry & Whitehead, 1968, p. 209, Figs. 1-6, Taiohae Bay, Nuku Hiva, Marquesas Islands.

Harengula vittata non (Valenciennes in Cuvier & Valenciennes, 1847) [a junior synonym of Sardinella melanura
(Cuvier, 1829), a valid species not found in the Hawaiian Islands]: Brock (1960).

Sardinella marquesensis Berry & Whitehead, 1968: Tinker (1982), Williams & Clarke (1983), Baldwin (1984),
Maciolek (1984), Whitehead (1985), Randall (1987a, 1996a).

TaxoNoMy: Whitehead (1985). Identified in the Hawaiian Islands as Harengula vittata prior to 1968
(Tinker, 1982).

COMMON NAMES: Marquesan sardine (AFS; Randall, 1996a), Marquesan sardinella (FAO).

HAWATIAN RECORDS: Maui to Kaua‘i in shallow coastal waters (Baldwin, 1984; Randall, 1987a). Intro-
duced to the Hawaiian Islands in 1955 from the Marquesas (Brock, 1960). Although established in
the islands prior to Herklotsichthys quadrimaculatus, the latter species has become more abundant
than S. marquesensis in the Hawaiian Islands (Williams & Clarke, 1983; Randall, 1987a).

GENERAL RANGE: Marquesan endemic. Pelagic in shallow coastal waters (Whitehead, 1985).

Spratelloides delicatulus (Bennett)

Clupea delicatula Bennett, 1832, p. 168, Mauritius.

Stolephorus delicatulus (Bennett, 1831): Fowler (1928).

Spratelloides delicatulus (Bennett, 1831): Gosline & Brock (1960), Tinker (1982), Okamoto & Kanenaka (1984),
Whitehead (1985), Myers (1989), Randall ez al. (1993b), Randall (1996a).

TaxoNoMY: Whitehead (1985).

COMMON NAMES: Piha (Randall, 1996), Blue sprat (AFS), Delicate round herring (FAO; Randall, 1996a),
Blue-backed sprat (Randall ez al., 1997a), Small round herring (DLNR).

HAwAnAN RECORDS: O ‘ahu to Kure at surface (Fowler, 1928; Okamoto & Kanenaka, 1984; Randall et al.,
1993b).

GENERAL RANGE: Indo-Pacific from South Africa and Red Sea to southern Japan, northern Australia,
Micronesia, the Hawaiian Islands, and the Society Islands. Pelagic in shallow, coastal waters
(Gosline & Brock, 1960; Whitehead, 1985; Myers, 1989).

Gonorynchiformes
Chanoidei

Chanidae — Milkfishes

Chanos chanos (Forsskal)

Mugil chanos Forsskal, 1775, p. 74, Jidda, Saudi Arabia, Red Sea.

Chanos cyprinella Valenciennes in Cuvier & Valenciennes, 1847: Valenciennes in Cuvier & Valenciennes (1847),
Eydoux & Souleyet (1850).

Chanos salmoneus Forster in Bloch & Schneider, 1801: Giinther (1880).

Chanos chanos (Forsskal, 1775): Steindachner (1900), Jenkins (1903), Jordan & Snyder (1904b), Jordan &
Evermann (1905), Fowler (1928, 1931, 1934, 1949), Gosline & Brock (1960), Tinker (1982), Springer (1982),
Winans (1985), Hoover (1993, 2003), Bagarinao (1994), Allen & Robertson (1994), Randall (1996a).
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TaxoNOMY: Bagarinao (1994).

CoMMON NAMES: Awa (Hoover, 1993, 2003; Randall, 1996a), Awa kalamoku, Puawa, Milkfish (AFS;
FAO; Hoover, 1993, 2003; Randall, 1996a).

HAWAIIAN RECORDS: Hawai ‘i Island to at least O‘ahu at 1-20 m (Valenciennes in Cuvier & Valenciennes,
1847; Eydoux & Souleyet, 1850; Jordan & Evermann, 1905; Fowler, 1928, 1949).

GENERAL RANGE: Indo-transPacific from South Africa and the Red Sea to Indonesia, southern Japan,
Australia, the Hawaiian Islands, the Society Islands, and the eastern Pacific from southern California
to the Galapagos and Peru. Benthopelagic in coastal and estuarine areas at 1-20 m (Gosline & Brock,
1960; Springer, 1982; Winans, 1985; Bagarinao, 1994; Allen & Robertson, 1994).

Gonorynchoidei

Gonorynchidae — Beaked salmon

Gonorynchus moseleyi Jordan & Snyder

Gonorhynchus moseleyi Jordan & Snyder, 1923, p. 347, Fig. 1, Honolulu, O‘ahu, Hawaiian Islands.
Gonorhynchus gonorhynchus (Linnaeus, 1766) [a valid species not found in the Hawaiian Islands]: Fowler
(1928), Gosline & Brock (1960), Borets & Sokolovsky (1978), Novikov et al. (1981), Tinker (1982).

Gonorhynchus sp.: Struhsaker (1973a).
Gonorhynchus moseleyi Jordan & Snyder, 1923: Jordan & Snyder (1923), Grande (1999).

TaxoNnoMy: Grande (1999).

CoMMON NAMES: Beaked salmon (AFS), Beaked sandfish (FAO).

HAWAIIAN RECORDS: Grande (1999) gave the range as “widespread in the waters of the Hawaiian Islands,”
showing locations of capture from Hawai‘i Island to Kure. Precise locality records exist from Maui
to O‘ahu at 110-183 m, with occasional captures of juveniles near the sea surface (Jordan & Snyder,
1923; Gosline & Brock, 1960; Struhsaker, 1973a). Gonorynchus specimens from the Koko
Seamount (Novikov et al., 1981) need to be reidentified using the new key and information in
Grande (1999).

GENERAL RANGE: Hawaiian endemic. Benthic and burrowing in sand, sometimes pelagic, at shallow
depths to 183 m (Gosline & Brock, 1960; Struhsaker, 1973a).

Cypriniformes

Cyprinidae — Carps or Minnows

Carassius auratus (Linnaeus)

Cyprinus auratus Linnaeus, 1758, p. 322, Habitat in Chinae, Japoniae fluviis.

Cyprinus aureata Linnaeus, 1758 [a lapsus in spelling for the species name]: Wetmore (1890).

Carassius auratus (Linnaeus, 1758): Jordan & Evermann (1905), Fowler (1931), Brock (1960), Scott &
Crossman (1973), Maciolek (1984), Robins et al. (1991a), Devick (1991), Fuller et al. (1999), Yamamoto
& Tagawa (2000).

TaxoNoMY: Robins et al. (1991a), Fuller et al. (1999).

COMMON NAMES: Goldfish (AFS), Funa (Yamamoto & Tagawa, 2000), [‘a‘ula‘ula (Yamamoto & Tagawa,
2000).

HAWAIAN RECORDS: Hawai‘i Island to Kaua‘i in reservoirs and other still or slow-moving freshwaters.
Introduced prior to 1890, perhaps from China, with continual introductions from various sources
thereafter. Not as widespread as in the past and currently found in Nu‘uanu Reservoir, O*ahu, and in
old plantation ponds and reservoirs (Wetmore, 1890; Brock, 1960; Maciolek, 1984; Devick, 1991;
Fuller et al., 1999; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Native to eastern Asia, cultivated in China. Introduced worldwide in temperate and sub-
tropical regions, including all of the United States except Alaska. Benthopelagic in shallow lakes,
ponds and rivers (Scott & Crossman, 1973; Fuller et al., 1999).
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[Ctenopharyngodon idella (Valenciennes)]

Leuciscus idella Valenciennes in Cuvier & Valenciennes, 1844, p. 362, China.
Ctenopharyngodon idella (Valenciennes in Cuvier & Valenciennes, 1844): Guillory in Lee et al. (1980), Maciolek
(1984), Kottelat (1989), Robins ef al. (1991a), Fuller et al. (1999).

TaxoNnoMy: Kottelat (1989), Robins et al. (1991a), Fuller et al. (1999).

COMMON NAMES: Grass carp (AFS).

HAWwAIIAN RECORDS: This freshwater species was introduced to Hawai‘i Island, probably in 1968, but
failed to become established (Maciolek, 1984; Fuller et al., 1999).

GENERAL RANGE: Pacific drainages of Asia from Siberia to Thailand. Introduced worldwide in temperate
and subtropical regions. Benthopelagic in large freshwater rivers (Guillory in Lee et al., 1980; Fuller
et al., 1999).

Cyprinus carpio Linnaeus

Cyprinus carpio Linnaeus, 1758, p. 320, Habitat in Europa.

Cyprinus carpio Linnaeus, 1758: Jordan & Evermann (1905, p. 527), Brock (1960), Scott & Crossman (1973),
Allen in Lee et al. (1980), Maciolek (1984), Robins ef al. (1991a), Devick (1991), Fuller et al. (1999),
Yamamoto & Tagawa (2000).

TaxoNoMy: Robins et al. (1991a), Fuller et al. (1999).

COMMON NAMES: Common carp (AFS), Carp (DLNR), Koi, Nishigoi.

HAWAIIAN RECORDS: Hawai‘i Island to Kaua‘i in reservoirs and other still or slow-moving freshwaters.
Introduced prior to 1900 (Brock, 1960; Maciolek, 1984; Devick, 1991; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Native to temperate Eurasia, original range uncertain because of ancient introductions.
Introduced worldwide in temperate and subtropical regions. Benthopelagic in shallow freshwaters
except those with strong currents (Scott & Crossman, 1973; Allen in Lee et al., 1980; Fuller et al.,
1999).

[Puntius filamentosus (Valenciennes)]

Leuciscus filamentosus Valenciennes in Cuvier & Valenciennes, 1844, p. 96, Pl. 492, Alypey, Syria [?].
Puntius filamentosus (Valenciennes in Cuvier & Valenciennes, 1844): Menon (1967), Riehl & Baensch (1987),
Devick (1991), Fuller ef al. (1999), Yamamoto & Tagawa (2000).

TaxoNoMY: Menon (1967). The generic allocation is unsettled; this species is sometimes referred to as
Barbus filamentosus, probably incorrectly (Fuller et al., 1999).

COMMON NAMES: Blackspot barb (AFS), Featherfin barb.

HawaAniaN RECORDS: Introduced to freshwater reservoirs of O‘ahu in 1984. A population became estab-
lished in the Nu‘uanu Reservoir but disappeared in the drought of 1984 when the reservoir dried
(Devick, 1991; Fuller et al., 1999; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Sri Lanka, eastern and southern India, Burma, and perhaps Thailand. Benthopelagic in
mountain streams (Menon, 1967; Riehl & Baensch, 1987; Fuller et al., 1999).

[Puntius semifasciolatus (Giinther)]

Barbus semifasciolatus Giinther, 1868a, p. 484, “China” [replacement name for Barbus fasciolatus Giinther,
1868, p. 140 of the same reference, which was preoccupied by B. fasciolatus Giinther, 1868, p. 108 of the
same reference, again].

Barbus semifasciolatus Giinther, 1868a: Brock (1960), Maciolek (1984), Devick (1991).

Puntius semifasciolatus (Giinther, 1868a): Riehl & Baensch (1987), Kottelat (1989), Fuller et al. (1999), Yama-
moto & Tagawa (2000).

TaxoNoMy: Kottelat (1989). The generic allocation of this species is uncertain. Fuller ef al. (1999) noted
that the identification of this species in the Hawaiian Islands is unconfirmed because museum vouch-
er-specimens do not exist.

CoOMMON NAMES: Green barb (AFS), Gold barb, Schubert’s barb.

HAWAIIAN RECORDS: O ‘ahu, introduced in 1940 to freshwater reservoirs. A population became established
in the Nu‘uanu Reservoir but disappeared in the drought of 1984 when the reservoir dried (Brock,
1960; Maciolek, 1984; Devick, 1991; Fuller et al., 1999; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Southeast Asia from Hong Kong through coastal drainages of Vietnam. Benthopelagic
in shallow freshwaters (Riehl & Baensch, 1987; Kottelat, 1989).
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Cobitidae — Loaches

Misgurnus anguillicaudatus (Cantor)

Cobitis anguillicaudata Cantor, 1842, p. 485, Chusan Island, China.

Misgurnus anguillicaudatus (Cantor, 1842): Fowler (1931), Brock (1960), Hensley & Courtenay in Lee et al.
(1980), Sawada (1982), Maciolek (1984), Kottelat (1989), Robins et al. (1991a), Devick (1991), Fuller et
al. (1999), Englund et al. (2000a), Yamamoto & Tagawa (2000).

TaxoNnoMy: Sawada (1982), Kottelat (1989), Robins et al. (1991a), Fuller et al. (1999).

CoMMON NAMES: Oriental weatherfish (AFS), Dojo, Weather loach (Yamamoto & Tagawa, 2000).

HAwAINIAN RECORDS: Hawai‘i Island to Kaua‘i. Introduced prior to 1900 into the lower reaches of fresh-
water streams. Populations persist on Hawai ‘i Island, Maui, O‘ahu, and Kaua‘i (Brock, 1960; Macio-
lek, 1984; Devick, 1991; Fuller et al., 1999; Englund, 2000a; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Native to East Asia, northern China to Hong Kong and southern Vietnam; original dis-
tribution uncertain because of ancient introductions. Introduced to scattered localities elsewhere in
the world. Benthic, burrowing in mud bottoms of shallow, still and slowly flowing freshwaters
(Hensley & Courtenay in Lee et al., 1980; Kottelat, 1989; Fuller et al., 1999).

Characiformes

Anostomidae — Headstanders

[Leporinus fasciatus (Bloch)]

Salmo fasciatus Bloch, 1794, p. 96, P1. 379, Suriname.
Leporinus fasciatus (Bloch, 1794): Géry (1977), Riehl & Baensch (1987), Robins ez al. (1991a), Devick (1991),
Fuller et al. (1999).

TAXONOMY: Robins ef al. (1991a). The taxonomy of this genus, possibly including that of the species
brought to the Hawaiian Islands, is confused (Géry, 1977; Fuller et al., 1999).

COMMON NAMES: Banded leporinus (AFS).

HAWAIIAN RECORDS: Released aquarium specimens were found in reservoirs of O‘ahu in 1984. It is not
known if populations became established (Devick, 1991; Fuller et al., 1999) but the absence of
recent reports of Leporinus (i.e., Yamamoto & Tagawa, 2000) suggests that Leporinus are no longer
extant in the state.

GENERAL RANGE: South America from Venezuela and the Guianas through the Amazon basin. Bentho-
pelagic in shallow freshwaters (Géry, 1977; Riehl & Baensch, 1987; Fuller ef al., 1999).

Characidae — Characins

[Colossoma macropomum (Cuvier)]

Myletes macropomus Cuvier, 1816, p. 185, P1. 10 (fig. 1), “Brazil”.
Colossoma species: Lindgard (2000).
Colossoma macropomum (Cuvier, 1816): Géry (1977), Robins et al. (1991a), Devick (1991), Fuller et al. (1999).

TaxoNoMY: Géry (1977), Robins et al. (1991a), Fuller et al. (1999).

COMMON NAMES: Tambaqui (AFS), Blackfin pacu.

HAWAIIAN RECORDS: Released aquarium specimens were found in reservoirs of O‘ahu in 1987 and 1989,
in Kailua Canal, O‘ahu in 2000, and a pool at the University of Hawai‘i at Manoa campus in 2004
(Devick, 1991; Lindgard, 2000; R. Nishimoto, pers. comm., Feb. 2004). They do not appear to have
become established (Fuller et al., 1999).

GENERAL RANGE: South America throughout the Amazon and Orinoco basins. Benthopelagic in freshwa-
ters (Géry, 1977; Fuller et al., 1999).

[Pygocentrus nattereri Kner]

Pygocentrus nattereri Kner, 1858, p. 166, Cuiabd and Mato Grosso, Brazil.
Serrasalmus sp.: Devick (1991).
Pygocentrus nattereri: Fink (1993), Radtke (1995), Fuller et al. (1999).
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Taxonomy: Fink (1993), Fuller et al. (1999).

COMMON NAMES: Red piranha (AFS), Black piranha.

HAWAIIAN RECORDS: Released aquarium specimens were collected from reservoirs and canals of O‘ahu in
1991-1993. Piranha are probably not established (Devick, 1991; Radtke, 1995; Fuller et al., 1999).

GENERAL RANGE: Throughout central and southern South America. Benthopelagic in shallow, still and
slow-moving freshwaters (Fink, 1993).

Siluriformes

Ictaluridae — Bullhead catfishes, North American freshwater catfishes

[Ameiurus nebulosus (Lesueur)]

Pimelodus nebulosus Lesueur, 1819, p. 149, Delaware River, Philadelphia, Pennsylvania, U.S.A.
Ictalurus nebulosus (Lesueur, 1819): Brock (1960), Maciolek (1984), Glodek in Lee et al. (1980).
Ameiurus nebulosus (Lesueur, 1819): Jordan & Evermann (1905), Robins et al. (1991a), Fuller et al. (1999).

TaxoNoMY: Robins ef al. (1991a), Fuller et al. (1999).

COMMON NAMES: Brown bullhead (AFS).

HAWAIAN RECORDS: This freshwater species was introduced to Hawai ‘i Island and O‘ahu in 1893 but failed
to become established (Brock, 1960; Maciolek, 1984; Fuller et al., 1999).

GENERAL RANGE: Indigenous to North America east of the Rocky Mountains from southern Canada to
Texas. Widely introduced elsewhere. Benthopelagic in shallow still or slow-moving freshwaters (Glo-
dek in Lee et al., 1980; Fuller et al., 1999).

Ictalurus punctatus (Rafinesque)

Silurus punctatus Rafinesque, 1818, p. 355, Ohio River, U.S.A.
Ictalurus punctatus Rafinesque, 1818: Brock (1960), Glodek in Lee et al. (1980), Maciolek (1984), Robins et al.
(1991a), Devick (1991), Fuller et al. (1999), Yamamoto & Tagawa (2000).

TaxoNoMY: Robins et al. (1991a), Fuller ef al. (1999).

CoMMON NAMES: Channel catfish (AFS).

HAWwAIIAN RECORDS: Maui to Kaua‘i in freshwater reservoirs and occasionally in streams that drain them.
Originally introduced to Hawai‘i Island, Maui, O‘ahu, and Kaua‘i in 1953. Now most abundant in
Wahiawa, Ho‘omahulia, and Nu‘uanu Reservoirs on O‘ahu which are among the few appropriate
habitats in the state that have water temperatures low enough to support successful reproduction of
channel catfish (Brock, 1960; Maciolek, 1984; Devick, 1991; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Indigenous to North America east of the Rocky Mountains from southern Canada
through northeastern Mexico. Introduced elsewhere. Benthopelagic in shallow still to swiftly-flow-
ing freshwaters (Glodek in Lee et al., 1980; Fuller ef al., 1999).

Clariidae — Labyrinth catfishes, Airbreathing catfishes

Clarias fuscus (Lacépede)

Macropteronotus fuscus Lacépede, 1803, p. 84, 88, PL. 2 (fig. 2), “China”.

Clarias magur non (Hamilton, 1822) [perhaps a junior synonym of C. batrachus (Linnaeus), a valid species not
found in the Hawaiian Islands; see Fuller ez al. 1999 and Eschmeyer 1998]: Jordan & Evermann (1905, p.
527).

Clarias fuscus (Lacépede, 1803): Jordan & Evermann (1905), Brock (1960), Maciolek (1984), Burgess (1989),
Devick (1991), Fuller et al. (1999), Yamamoto & Tagawa (2000), Englund & Eldredge (2001).

TaxoNoMY: Burgess (1989), Fuller ez al. (1999).

CoMMON NAMES: Whitespotted clarias (AFS), Chinese catfish (DLNR), Puntat, ‘O‘opu kui (the last three
from Yamamoto & Tagawa, 2000).

HAWAIAN RECORDS: Hawai ‘i Island to Kaua‘i. Introduced prior to 1900, established in freshwater streams,
ditches, and taro patches (Brock, 1960; Maciolek, 1984; Devick, 1991; Fuller et al., 1999; Yamamoto
& Tagawa, 2000; Englund & Eldredge, 2001).
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GENERAL RANGE: Indigenous to China and perhaps Taiwan and Ishigakikjima Island, Japan. Widely intro-
duced in many tropical and subtropical regions. Benthic in shallow, still freshwaters (Burgess, 1989;
Fuller et al., 1999).

[Clarias sp.]
“... a second species of Clarias ...”: Yamamoto & Tagawa (2000).

TaxoNoMY: The occurrence of a second Clarias species in the Hawaiian Islands needs verification
(Yamamoto & Tagawa, 2000).

HAWAIIAN RECORDS: Specimens of Clarias morphologically distinct from C. fuscus were collected in
Kahawai stream, Waimanalo, O‘ahu in the late 20th century. It is not known if this is a species dis-
tinct from C. fuscus and, if so, if it is established (Yamamoto & Tagawa, 2000).

GENERAL RANGE: Unknown because of the lack of an identification for this species (Yamamoto & Tagawa,
2000).

Ariidae — Sea catfishes

[Arius dasycephalus Giinther|

Arius dasycephalus Giinther, 1864d, p. 157, Fig., O‘ahu, Sandwich Islands [an erroneous type locality].
Arius dasycephalus Giinther, 1864d: Allen & Robertson (1994).
Arius tachycephalus [a lapsus in spelling for A. dasycephalus Giinther, 1864d]: Springer (1982).

TaxoNoMY: Allen & Robertson (1994). Springer’s (1982) reference to Arius tachycephalus is clearly a
spelling error, intended to refer to A. dasycephalus.

CoMMON NAMES: Broadhead catfish (Allen & Robertson, 1994).

HAawAIIAN RECORDS: Giinther (1864d) gave the Hawaiian Islands as the type locality in his description of
A. dasycephalus. This locality was an error; the species does not occur in the Archipelago (Springer,
1982). Giinther (1864) described this species from “the Haslar collection” which had several eastern
tropical Pacific specimens with erroneous collection records from “the Sandwich Islands” (e.g.,
Fodiator acutus rostratus, Chaetodon humeralis, Hypsoblennius sordidus).

GENERAL RANGE: Eastern Pacific endemic known from Costa Rica and Panama. Engybenthic in shallow
coastal and estuarine areas (Allen & Robertson, 1994).

Mochokidae — Squeakers, Upsidedown catfishes

[Synodontis sp.]

Synodontis sp.: Burgess (1989), Devick (1991).

TaxoNoMY: Burgess (1989).

COMMON NAMES: Squeaker (AFS), Upsidedown catfish.

HAawAlIAN RECORDS: There are unconfirmed reports of this genus from freshwaters of O‘ahu (Devick,
1991). These were not included in Fuller et al.’s (1999) review of introduced freshwater fishes in
United States’ waters.

GENERAL RANGE: This genus is found throughout sub-Saharan Africa and the Nile drainage in all fresh-
water habitats. Benthic or engybenthic (Burgess, 1989).

Callichthyidae — Plated catfishes, Armored catfishes

Corydoras aeneus (Gill)

Hoplosoma aeneum Gill, 1858, p. 403, Trinidad Island, West Indies.
Corydoras aeneus (Gill, 1858): Burgess (1989), Devick (1991), Fuller et al. (1999), Yamamoto & Tagawa (2000).

TaxoNoMY: Burgess (1989), Fuller et al. (1999). Corydora aeneus is part of a species complex whose tax-
onomic composition and biogeography are unresolved (Fuller et al., 1999).

COMMON NAMES: Bronze corydoras (AFS), Cory (Yamamoto & Tagawa, 2000).

HAWAIIAN RECORDS: Aquarium specimens were released into streams of O‘ahu and Kaua‘i in 1984. This
species is established in Waihe ‘e, Maunawili, and He‘eia streams on O‘ahu and in the Wailua River
on Kaua‘i (Devick, 1991; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Trinidad, perhaps in South America throughout the Amazon and Orinoco basins. Ben-
thic in shallow, still to slow-moving freshwaters (Burgess, 1989).
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Loricariidae — Suckermouth catfishes

Ancistrus cf. temminckii (Valenciennes)

Hypostomus temminckii Valenciennes in Cuvier & Valenciennes, 1840b, p. 514, Suriname.

Ancistrus species: Devick (1991, in part), Fuller et al. (1999, in part).

Ancistrus cf. temmincki (Valenciennes in Cuvier & Valenciennes, 1840b): Sabaj & Englund (1999), Englund et
al. (2000a, 2000b), Yamamoto & Tagawa (2000).

Ancistrus temminckii (Valenciennes in Cuvier & Valenciennes, 1840b): Englund & Eldredge (2001).

TaxoNoMY: Burgess (1989), Sabaj & Englund (1999).

COMMON NAMES: Bristlemouth catfish, Bristlenose/bearded catfish (Yamamoto & Tagawa, 2000).

HAWAIIAN RECORDS: O‘ahu in freshwater streams and reservoirs. Introductions were discovered in 1984 and
the species is now a dominant organism in the lower reaches of many of O‘ahu’s streams (Devick,
1991; Sabaj & Englund, 1999; Englund et al., 2000a, b; Yamamoto & Tagawa, 2000; Englund &
Eldredge, 2001).

GENERAL RANGE: Guyana, Suriname, Brazil, and perhaps Peru. Benthic in shallow freshwater streams
(Burgess, 1989; Sabaj & Englund, 1999).

Hypostomus watwata Hancock, species group

Hypostomus watwata Hancock, 1828, p. 246, off Berbice River, Guyana.

Hypostomus species: Devick (1991, in part), Fuller et al. (1999, in part).

Hypostomus cf. watwata Hancock, 1828: Yamamoto & Tagawa (2000).

Hypostomus watwata Hancock, 1828 [group]: Sabaj & Englund (1999), Englund et al. (2000a, 2000b).

TAXONOMY: Sabaj & Englund (1999) discussed the taxonomy of this species, stating that a definitive iden-
tification is not possible with the poor existing taxonomic knowledge of Hypostomus. Fuller et al.
(1999) noted that a recent systematic review of the family concluded that “... it is currently impos-
sible to identify most species in the genus.”

CoMMON NAMES: Suckermouth catfish (AFS), Armored catfish, Plecostomus (all from Yamamoto &
Tagawa, 2000).

HAWAIIAN RECORDS: O‘ahu in freshwater streams and reservoirs. Recently discovered in Kanaha pond on
Maui, as well. Introduced by aquarium releases in 1984-1987, this species has become one of the
dominant species in the lower reaches of O‘ahu’s streams (Devick, 1991; Fuller et al., 1999; Sabaj
& Englund, 1999; Englund et al., 2000a, b; Yamamoto & Tagawa, 2000).

GENERAL RANGE: Uncertain but at least in Guyana and Suriname. Benthic in freshwater streams and rivers
(Sabaj & Englund, 1999).

[Peckoltia sp.]

Ancistrus species: Devick (1991, in part), Fuller et al. (1999, in part).
Peckoltia species: Isbriicker (1980), Burgess (1989), Devick (1991), Fuller et al. (1999).

TaxoNoMyY: Isbriicker (1980), Burgess (1989). Fuller et al. (1999) noted that the species identified as
Peckoltia that was introduced to the Hawaiian Islands might also be Panaque species and that
Panaque maccus Schaefer & Stewart, 1993, is also sold under the name “clown pleco”. The second
“Ancistrus” species from O ‘ahu mentioned by Devick (1991) and Fuller et al. (1999) was based on
a misidentified specimen of a Peckoltia species thought to have been P. vittata (Steindachner, 1881)
collected in a pool of a stream draining Wahiawa Reservoir on O‘ahu (M. Yamamoto, pers. comm.,
Jan. 2001).

COMMON NAMES: Clown pleco.

HAWAIIAN RECORDS: Specimens, presumably aquarium releases, were collected in freshwater streams on
O‘ahu during 1984-87, 1989, 1990, and 1991 but specimens were not retained for a definitive iden-
tification. It is not known if this species (or these species if more than one is involved) became estab-
lished but they have not been found in recent collection efforts (Devick, 1991; Fuller ez al., 1999;
Englund et al., 2000a, b).

GENERAL RANGE: Colombia, Venezuela, Brazil, and Amazonian Peru. Benthic in crevices or holes in shal-
low, flowing freshwaters (Burgess, 1989).
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Pterygoplichthys multiradiatus (Hancock)

Hypostomus multiradiatus Hancock, 1828, p. 246, Demerara, Guyana [probably near Santa Catalina in the
Orinoco River system].

Hypostomus species: Devick (1991, in part), Fuller et al. (1999, in part).

Liposarcus multiradiatus (Hancock, 1828): Page (1994), Yamamoto & Tagawa (2000).

Pterygoplichthys multiradiatus (Hancock, 1828): Isbriicker (1980), Riehl & Baensch (1987), Burgess (1989),
Devick (1991), Fuller et al. (1999), Sabaj & Englund (1999).

TaxoNoMy: Isbriicker (1980), Burgess (1989), Fuller et al. (1999).

COMMON NAMES: Sailfin catfish (AFS), Long-fin armored catfish (Yamamoto & Tagawa, 2000).

HAWAIIAN RECORDS: O‘ahu in freshwater streams, ditches, and reservoirs. Aquarium specimens were
released by 1986 and possibly as early as 1982. Devick (1991) stated that aquarium specimens of at
least two Hypostomus species were released into freshwater reservoirs in 1984 and have become
established. One of the “Hypostomus” species mentioned by Devick (1991) was based on misiden-
tified specimens of P. multiradiatus (M. Yamamoto, pers. comm., Jan. 2001). Pterygoplichthys mul-
tiradiatus became abundant in reservoir habitats of O‘ahu and is now a pest species there (Devick,
1991; Fuller et al., 1999; Sabaj & Englund, 1999; Yamamoto & Tagawa, 2000).

GENERAL RANGE: White water rivers of the Amazon and Orinoco basins. Introduced to Florida and the
Hawaiian Islands. Benthic in crevices in shallow, still or slowly moving freshwaters (Riehl &
Baensch, 1987; Burgess, 1989; Page, 1993; Fuller et al., 1999).

Osmeriformes
Argentinoidei

Argentinidae — Argentines, Herring smelts

[Argentina sp.]
Argentina striata non Goode & Bean, 1896: Cohen & Atsaides (1969), Uchida & Uchiyama (1986).

TaxoNoMy: Cohen & Atsaides (1969).

COMMON NAMES: Argentine (AFS).

HAWAIIAN RECORDS AND GENERAL RANGE: Necker at 430—494 m (Uchida & Uchiyama, 1986)? This record
is puzzling, since A. striata is otherwise known only from the western Atlantic (Cohen & Atsaides,
1969). It is probable that these were specimens of the Pacific species A. australiae Cohen, A. elon-
gata Hutton, A. kagoshimae Jordan & Snyder, an undescribed species, or misidentified specimens
from another genus or family. Argentina species are otherwise unknown from the central Pacific.

Glossanodon struhsakeri Cohen

Glossanodon struhsakeri Cohen, 1970, p. 377, Fig. 1, between Maui and Moloka‘i, Hawai‘i.

Glossanodon sp.: Clarke (1972).

Glossanodon struhsakeri Cohen, 1970: Cohen (1970), Struhsaker (1973a), Randall (1976a), Tinker (1982),
Ahlstrom et al. (1984a), Humphreys et al. (1984), Uchida & Uchiyama (1986), Reid et al. (1991), Koby-
liansky (1998).

TaxoNoMy: Cohen (1970), Ahlstrom et al. (1984a), Kobyliansky (1998).

HAWATIAN RECORDS: Hawai‘i Island to the Hancock Seamounts at 185-373 m (Cohen, 1970; Struhsaker,
1973a; Humphreys et al., 1984; Uchida & Uchiyama, 1986).

GENERAL RANGE: Hawaiian endemic. Benthopelagic at 185-373 m (Struhsaker, 1973a; Reid et al., 1991).
Australian specimens identified as G. struhsakeri by Paxton et al. (1989) have been described as a
distinct species, G. australis (Kobyliansky, 1998).

Microstomatidae — Pencilsmelts

Microstoma microstoma (Risso)

Gasteropelecus microstoma Risso, 1810, p. 356, Nice, France.
Microstoma sp. (Pacific): Ahlstrom et al. (1984a).
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Microstoma microstoma (Risso, 1810): Cohen (1964b), Clarke & Wagner (1976), Borets & Sokolovsky (1978),
Loeb (1979), Novikov et al. (1981), Cohen in Smith & Heemstra (1986).

TaxoNoMY: Cohen (1964b) considered the genus monotypic, but Pacific populations may be an unde-
scribed species based on differences between eggs and larvae from the Atlantic and Pacific (Ahl-
strom et al., 1984a).

CoMMON NAMES: Dusky pencilsmelt (AFS), Slender argentine.

HAWAIIAN RECORDS: O‘ahu to Koko Seamount at 490 m (Clarke & Wagner, 1976; Novikov et al., 1981).

GENERAL RANGE: Probably circumglobal, known from the temperate through tropical Mediterranean Sea,
eastern Atlantic, Gulf of Mexico, eastern Pacific, and the Hawaiian Islands. Mesopelagic between
1-1000 m fishing depths; most collected with 200-300 m wire out at ca. 140-212 m (Cohen, 1964b;
Cohen in Smith & Heemstra, 1986).

[Nansenia ahlstromi Kawaguchi & Butler]

Nansenia ahlstromi Kawaguchi & Butler, 1984, p. 4, Fig. 2, off California, U.S.A., at 29°15'N, 126°07'W.
Nansenia ahlstromi Kawaguchi & Butler, 1984: Kawaguchi & Butler (1984).

TaxoNoMY: Kawaguchi & Butler (1984).

HAWAIIAN RECORDS: A paratype collected at 24°46'N, 145°00'W suggests that this species could occur in
the region (Kawaguchi & Butler, 1984).

GENERAL RANGE: Eastern North Pacific endemic, 24°-29°N, 126°-145°W. Mesopelagic between 1-754
m fishing depths (Kawaguchi & Butler, 1984).

[Nansenia ardesiaca Jordan & Thompson]

Nansenia ardesiaca Jordan & Thompson, 1914, p. 210, PL. 24 (fig. 2), Okinose, Sagami Sea, Japan.
Nansenia ardesiaca Jordan & Thompson, 1914: Humphreys et al. (1984)?, Kawaguchi & Butler (1984).

TaxoNoMY: Kawaguchi & Butler (1984).

HAwAlIAN RECORDS: Humphreys et al. (1984) reported this species from Milwaukee Seamount but it does
not occur in the region (Kawaguchi & Butler, 1984). This record is probably based on N. longicau-
da or N. pelagica.

GENERAL RANGE: Indo-west-Pacific from South Africa to the Philippines, Borneo, Indonesia, and south-
ern Japan. Benthopelagic between 420-2015 m fishing depths, most at 420-850 m (Kawaguchi &
Butler, 1984).

Nansenia longicauda Kawaguchi & Butler

Nansenia longicauda Kawaguchi & Butler, 1984, p. 10, Fig. 10, North Pacific at 30°37'N, 147°24'W.
Nansenia longicauda Kawaguchi & Butler, 1984: Kawaguchi & Butler (1984).

TaxoNoMY: Kawaguchi & Butler (1984).

HAWAIIAN RECORDS: O ‘ahu between 400-1100 m fishing depths. Records from either side of the Hancock
Seamounts (Kawaguchi & Butler, 1984) indicate that it also occurs there.

GENERAL RANGE: Known from disjunct localities in the subtropical Atlantic and North Pacific between
20°-40°N. Mesopelagic between 400-1100 m fishing depths (Kawaguchi & Butler, 1984).

CoMMENTS: The Nansenia sp. from O‘ahu at 525-560 m (Clarke & Wagner, 1976), the Hancock
Seamounts (Boehlert & Mundy, 1992), Koko Seamount, Milwaukee Seamount (Novikov et al.,
1981), and elsewhere near the Hawaiian Ridge (Borets & Sokolovsky, 1978; Loeb, 1979) were not
identified to species.

Nansenia pelagica Kawaguchi & Butler

Nansenia pelagica Kawaguchi & Butler, 1984, p. 15, Fig. 15, western North Atlantic at 2°27'N,34°52'W.
Nansenia pelagica Kawaguchi & Butler, 1984: Kawaguchi & Butler (1984).

TaxoNoMY: Kawaguchi & Butler (1984).

HAWAIIAN RECORDS: O‘ahu between 0-725 m fishing depths (Kawaguchi & Butler, 1984).

GENERAL RANGE: Probably circumtropical and subtropical but known only from the tropical Atlantic from
30°N-20°S, the central North Pacific at 20°-30°N, and off Vanuatu at 20°00'S, 170°03'E. Meso-
pelagic between 0-2000 m fishing depths (Kawaguchi & Butler, 1984).
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[Xenophthalmichthys danae Regan]

Xenophthalmichthys danae Regan, 1925a, p. 59, near St. Lucia, Caribbean Sea, at 14°00'N, 61°40'W.
Xenophthalmichthys danae Regan, 1925a: Cohen (1964b), Clarke & Wagner (1976), Loeb (1979), Ahlstrom et
al. (1984a), Cohen in Quéro et al. (1990).

TAXONOMY: Ahlstrom et al. (1984a) suggested that there are two species in this genus.

HawAIllAN RECORDS: Records from the equatorial Pacific (3°30'N, 145°W) at 300 m (Clarke & Wagner,
1976) and the North Pacific at 28°N, 155°W (Loeb, 1979) indicate that this species could occur in
Hawaiian waters.

GENERAL RANGE: Probably circumtropical and subtropical, known from the Caribbean Sea, the eastern
tropical Atlantic, the Indian Ocean off Java, and the central North Pacific. Mesopelagic at ca. 300 m
(Cohen, 1964b; Clarke & Wagner, 1976; Cohen in Quéro et al., 1990).

Bathylagidae — Deepsea smelts!3

Bathylagus bericoides (Borodin)

Scopelus bericoides Borodin, 1929, p. 110, North Atlantic at 41°30'N,45°57'W.
Bathylagus bericoides (Borodin, 1929): Cohen (1964b), Loeb (1979), Ahlstrom et al. (1984a), Cohen in Smith
& Heemstra (1986), Boehlert & Mundy (1992).

TaxoNoMY: Ahlstrom et al.(1984a).

HawanaN RECORDS: The Hancock Seamounts, larvae at 0-200 m (Boehlert & Mundy, 1992).

GENERAL RANGE: Circumglobal in the subtropical and tropical Atlantic, Indian, and Pacific oceans. Meso-
pelagic at 1-1700 m, perhaps with diel migration (Cohen, 1964b; Cohen in Smith & Heemstra,
1986).

Bathylagus longirostris Maul

Bathylagus longirostris Maul, 1948a, p. 35, Fig. 14, off Madeira.
Bathylagus longirostris Maul, 1948a: Loeb (1979), Ahlstrom et al. (1984a), Koblyanskiy (1985), Boehlert &
Mundy (1992).

TaxoNOMY: Ahlstrom et al. (1984a), Kobyliansky (1985).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts, adults at 200—400 m fishing depths, larvae at
0-200 m (Kobyliansky, 1985; Boehlert & Mundy, 1992; NMFES, unpubl. data for O‘ahu).

GENERAL RANGE: Circumglobal in the tropical and subtropical Atlantic, Indian, and Pacific oceans.
Mesopelagic at 200400 m (Kobyliansky, 1985).

[Bathylagus ochotensis Schmidt]

Bathylagus ochotensis Schmidt, 1938, p. 654, Okhotsk Sea at 55°18'30"N, 146°39"E.
Bathylagus ochotensis Schmidt, 1938: Borets & Sokolovsky (1978), Ahlstrom et al. (1984a), Kobyliansky
(1985), Okamura (1985).

TaxoNoMY: Ahlstrom ef al. (1984a), Kobyliansky (1985).

HAWAIIAN RECORDS: Specimens collected at 31°N, 176°E (Kobyliansky, 1985) indicate that this species
could occur at the Hancock Seamounts.

GENERAL RANGE: Subarctic and transition zone trans-Pacific endemic found between 24°-58°N from Asia
to North America. Mesopelagic at 500-1100 m (Kobylianskiy, 1985; Okamura et al., 1985).

[Bathylagus pacificus Gilbert]

Bathylagus pacificus Gilbert, 1890, p. 55, eastern North Pacific off Washington, U.S.A.
Bathylagus pacificus Gilbert, 1890: Rass & Kashkina (1967), Borets & Sokolovsky (1978), Novikov et al.
(1981), Ahlstrom et al. (1984a).

TaxoNoMy: Ahlstrom et al. (1984a).

HAWAIIAN RECORDS: Records from Koko Seamount indicate that this species could occur at the Hancock
Seamounts (Novikov et al., 1981).

GENERAL RANGE: North Pacific subarctic and transition zone endemic found from Asia to North America.
Mesopelagic at 500-1000 m (Rass & Kashkina, 1967).
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Opisthoproctidae — Barreleyes, Spookfishes

[Dolichopteryx longipes (Vaillant)]
Aulostoma? longipes Vaillant, 1888, p. 340, P1. 27 (fig. 4), off Morocco.

Dolichopteryx longipes Vaillant, 1888: Cohen (1964b), Borets & Sokolovsky (1978), Loeb (1979), Ahlstrom et
al. (1984a), Badcock (1988), Quéro in Quéro et al. (1990).

TaxoNoMY: Ahlstrom et al. (1984a) recognized D. longipes as valid but the systematics of the genus are
confused (Badcock, 1988).

HAwAIIAN RECORDS: None but a record from 28°N, 155°W (Loeb, 1979) indicates that D. longipes could
occur near the Hawaiian Islands. Borets & Sokolovsky (1978) recorded Dolichopteryx sp. from
unspecified locations in the Emperor Seamounts and Hawaiian Ridge.

GENERAL RANGE: Perhaps circumtropical and subtropical in the Atlantic, Indian, and Pacific oceans;
known from the Bahamas, eastern tropical Atlantic, central North Pacific, and Galapagos Islands.
Mesopelagic at >500 m (Cohen, 1964b; Quéro in Quéro et al., 1990).

Opisthoproctus grimaldii Zugmayer

Opisthoproctus grimaldii Zugmayer, 1911, p. 2, P1. 1 (fig. 5), off Portugal at 36°10'N, 11°48'W.

Opisthoproctus grimaldii Zugmayer, 1911: Clarke & Wagner (1976)?

Opisthoproctus grimaldii Zugmayer, 1911: Cohen (1964b), Ahlstrom et al. (1984a), Heemstra in Smith &
Heemstra (1986), Paxton et al. (1989), Quéro in Quéro et al. (1990).

TaxoNoMY: Cohen (1964b), Ahlstrom et al. (1984a).

HAWAIIAN RECORDS: O ‘ahu at 500 m, identified as this species with reservations (Clarke & Wagner, 1976).

GENERAL RANGE: Tropical and subtropical Atlantic Ocean, Indo-west Pacific, eastern Australia, and per-
haps the central North Pacific. Mesopelagic at 200—>2000 m, usually at 300-400 m (Cohen, 1964b;
Heemstra in Smith & Heemstra, 1986; Paxton et al., 1989; Quéro in Quéro et al., 1990).

Opisthoproctus soleatus Vaillant
Opisthoproctus soleatus Vaillant, 1888, p. 106, Pl. 14 (figs. 1-1a), off Morocco.

Opisthoproctus soleatus Vaillant, 1888: Cohen (1964b), Struhsaker (1973a), Amesbury (1975), Clarke & Wagner
(1976), Loeb (1979), Tinker (1982), Ahlstrom et al. (1984a), Quéro in Quéro et al. (1990).

TaxoNoMy: Cohen (1964b), Ahlstrom et al. (1984a).

HAWAIIAN RECORDS: O‘ahu at 450-640 m (Struhsaker, 1973a; Clarke & Wagner, 1976).

GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans.
Mesopelagic at 300-800 m, usually at 500-700 m (Cohen, 1964b; Quéro in Quéro et al., 1990).

Rhynchohyalus natalensis (Gilchrist & von Bonde)

Hyalorhynchus natalensis Gilchrist & von Bonde, 1924, p. 4, P1. 1 (fig. 1), off Table Bay, South Africa.
Rhynchohyalus natalensis (Gilchrist & von Bonde, 1924): Cohen (1964b), Clarke & Wagner (1976), Ahlstrom et
al. (1984a), Heemstra in Smith & Heemstra (1986), Paxton et al. (1989).

TaxoNoMy: Cohen (1964b), Ahstrom et al. (1984a).

HAWAIIAN RECORDS: O‘ahu at <600—<1100 m fishing depths (Clarke & Wagner, 1976).

GENERAL RANGE: Known from the tropical and subtropical Atlantic Ocean, off South Africa, southeastern
Australia, and the Hawaiian Islands. Mesopelagic at 247-549 m, perhaps to <1100 m (Clarke &
Wagner, 1976; Heemstra in Smith & Heemstra, 1986; Paxton et al., 1989).

Winteria telescopa Brauer

Winteria telescopa Brauer, 1901, p. 126, Gulf of Guinea at 32°36'05"N, 3°27'05"W.
Winteria telescopa Brauer, 1901: Cohen (1964b), Parin et al. (1976), Clarke & Wagner (1976), Borets & Soko-
lovsky (1978), Ahlstrom et al. (1984a), Quéro in Quéro et al. (1990).

TaxoNoMy: Cohen (1964b), Ahlstrom et al. (1984a).
HawAnAN RECORDS: Near the Hancock Seamounts (Parin et al., 1976) and from 3°30'N, 145°W at 450 m
(Clarke & Wagner, 1976), indicating that W. telescopa occurs throughout the Hawaiian Archipelago.
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GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans
except the North Atlantic and eastern North Pacific. Meso- and bathypelagic at 400-2500 m, usual-
ly at 500-700 m (Parin et al., 1976; Quéro in Quéro et al., 1990).

Alepocephalidae — Slickheads!'*

Alepocephalus blanfordii Alcock

Alepocephalus blanfordii Alcock, 1892, p. 357, Gulf of Manaar, south of Cape Comorin, India, 6°58'N, 77°
26'50"E.

Alepocephalus blanfordii Alcock, 1892: Iwamoto (1975a), Prosser et al. (1975), Randall (1980a), Tinker (1982),
Iwamoto & Sazonov in Quéro et al. (1990).

TaxoNoMY: The taxonomy of this species and the nearly circumglobal A. productus Gill, 1883, needs
review; they may be synonymous (Iwamoto & Sazonov in Quéro et al., 1990).

HAWATIAN RECORDS: Hawai‘i Island at ca. 1900-2000 m (Iwamoto, 1975a; Prosser et al., 1975).

GENERAL RANGE: Indo-Pacific, known from the Indian Ocean and the Hawaiian Islands. Benthopelagic at
ca. 1900-2000 m (Iwamoto, 1975; Prosser et al., 1975); similar taxa occur at 1000—1720 m (Iwamoto
& Sazonov in Quéro et al., 1990).

[Conocara kreffti Sazonov]

Conocara kreffti Sazonov, 1997, p. 785, Fig., Indian Ocean at 28°13.6'S, 98°28.6'E.
Conocara kreffti Sazonov, 1997: Sazonov (1997).

TAaxoNoMY: Sazonov (1997).

HAwAIAN RECORDS: None but a record from the Mid-Pacific Seamounts at 19°44'N, 171°54'E at
1180-1200 m (Sazonov, 1997) suggests that this species could be expected to occur in the Hawaiian
Islands.

GENERAL RANGE: Indo-Pacific from the Saya de Malha Bank (Mascarene Ridge) to northwestern
Australia, east of the Mariana Islands, and at the Mid-Pacific Seamounts. Benthopelagic at
1100-1700 m (Sazonov, 1997).

Herwigia kreffti (Nielsen & Larsen)

Bathylaco kreffti Nielsen & Larsen, 1970, p. 35, Fig. 5, off Uruguay at 34°01'S, 47°39'W.
Herwigia kreffti (Nielsen & Larsen, 1970): Iwamoto ef al. (1976), Randall (1980a), Tinker (1982), Markle &
Sazonov in Quéro et al. (1990).

TaxoNnoMy: Markle & Sazonov in Quéro et al. (1990).

CoMMON NAMES: Krefft’s smooth-head.

HAWAIIAN RECORDS: Hawai ‘i Island at 0760 m fishing depths (Iwamoto et al., 1976).

GENERAL RANGE: Probably circumsubtropical except for the eastern Pacific, known from the eastern North
Atlantic, off Uruguay, South and east Africa, Australia, and the Hawaiian Islands. Mesopelagic at
1000-1600 m and benthopelagic at 700-3200 m (Iwamoto et al., 1976; Markle in Smith & Heemstra,
1986; Paxton et al., 1989; Markle & Sazonov in Quéro et al., 1990).

Photostylus pycnopterus Beebe

Photostylus pycnopterus Beebe, 1933a, p. 163, Fig. 41, 9 mi. south of Nonsuch Island, Bermuda.
Photostylus pycnopterus Beebe, 1933a: Clarke & Wagner (1976), Markle & Sazonov in Quéro et al. (1990),
Tsukamoto et al. (1992).

TaxoNoMy: Tsukamoto et al. (1992).

HAWAIIAN RECORDS: O‘ahu at 750-1000 m (Clarke & Wagner, 1976).

GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans
between 65°N-35°S. Meso- and bathypelagic at 750-2000 m (Clarke & Wagner, 1976; Markle &
Sazonov in Quéro et al., 1990).
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Platytroctidae — Tubeshoulders!>

Holtbyrnia innesi (Fowler)

Bathytroctes innesi Fowler, 1934b, p. 252, Fig. 14, western North Atlantic at 38°29'30"N, 70°54'30"W.
Holtbyrnia kulikovi Sazonov, 1976: Novikov et al. (1981), Borets (1986).
Holtbyrnia innesi (Fowler, 1934b): Matsui & Rosenblatt (1987), Quéro et al. in Quéro et al. (1990).

TaxoNoMY: Pacific populations are recognized by Sazonov (1976) as a distinct species, H. kulikovi (dis-
cussed by Matsui & Rosenblatt, 1987).

HAwAIAN RECORDS: The Hancock Seamounts to Jingu Seamount at 670-780 m (Borets, 1986; Matsui &
Rosenblatt, 1987).

GENERAL RANGE: Known from the subarctic North Pacific, eastern South Pacific, central Atlantic, eastern
South Atlantic, and western North Atlantic. Meso- and benthopelagic at 100-1500 m fishing depths
(Matsui & Rosenblatt, 1987; Quéro et al. in Quéro et al., 1990).

Maulisia argipalla Matsui & Rosenblatt

Maulisia argipalla Matsui & Rosenblatt, 1979, p. 65, Figs. 2b, 3c-d, 4, San Clemente Basin off California, U.S.A.
at 32°14.5'N, 117°57.7'W.

Maulisia mauli Parr, 1960 [a valid species, see below]: Sazonov (1976), Quéro et al. in Quéro et al. (1990).

Maulisia argipalla Matsui & Rosenblatt, 1979: Matsui & Rosenblatt (1979, 1987), Borets (1986).

TaxoNoMY: Although Matsui & Rosenblatt (1987) stated that M. argipalla replaces M. mauli in the North
Pacific, they also stated that the identities of some specimens are uncertain. This uncertainty is reflect-
ed in the differences in identifications between their text and distribution maps.

COMMON NAMES: Palegold searsid.

HawanAN RECORDS: The Hancock Seamounts to Jingu Seamount at 500—-1500 m (Sazonov, 1976; Borets,
1986).

GENERAL RANGE: Maulisia argipalla of Matsui & Rosenblatt (1979) occurs in the eastern North Atlantic,
eastern Pacific from California to Chile, and the North Pacific. Maulisia mauli of Matsui & Rosen-
blatt (1979) occurs in the eastern North Atlantic, South Atlantic, and Indian Ocean. Meso- and ben-
thopelagic; M. argipalla at 850—1500 m, M. mauli at 400-1000 m (Quéro et al. in Quéro et al., 1990).

Mentodus eubranchus (Matsui & Rosenblatt)

Pellisolus eubranchus Matsui & Rosenblatt, 1987, p. 87, Fig. 25e, off California, U.S.A. at 28°25'N, 118°11.5'W.
Pellisolus eubranchus Matsui & Rosenblatt, 1987: Matsui & Rosenblatt (1987).
Mentodus eubranchus (Matsui & Rosenblatt, 1987): Sazonov & Miya (1996).

TaxoNOMY: Sazonov & Miya (1996).

HAWAIAN RECORDS: Near the Kure Atoll at 28°43'N, 177°52.5'W (Matsui & Rosenblatt, 1987).

GENERAL RANGE: Eastern, and central North Pacific endemic from the Gulf of California, Mexico to
California, and west to the Emperor Seamounts. Probably bathypelagic below 1000 m (Matsui &
Rosenblatt, 1987).

Mentodus mesalirus (Matsui & Rosenblatt)

Tragularius mesalirus Matsui & Rosenblatt, 1987, p. 83, Fig. 24b, southeast Atlantic Ocean at 7°32'N, 20°54'W.
Tragularius mesalirus Matsui & Rosenblatt, 1987: Matsui & Rosenblatt (1987).
Mentodus mesalirus (Matsui & Rosenblatt, 1987): Sazonov & Miya (1996).

TaxoNoMY: Matsui & Rosenblatt (1987), Sazonov & Miya (1996).

HAWAIIAN RECORDS: A specimen collected southwest of Midway Atoll at 27°57'N, 177°53'W was tenta-
tively identified as this species (Matsui & Rosenblatt, 1987).

GENERAL RANGE: Probably circumglobal, known from the eastern North and South Atlantic, western
Indian Ocean, and perhaps the central North Pacific Ocean. Bathypelagic at 1300-2100 m (Matsui
& Rosenblatt, 1987).

[Mirorictus taningi Parr]

Mirorictus taningi Parr, 1947, p. 60, P1. 1, Gulf of Panama at 7°15'N, 78°54'W.
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Mirorictus taaningi Parr, 1947: Sazonov (1976).
Mirorictus taningi Parr, 1947: Matsui & Rosenblatt (1987).

TaxoNoMY: Matsui & Rosenblatt (1987).

HAWAIIAN RECORDS: A record from south of Hawai‘i at ca. 12°N, 150°W and others from either side of
the Pacific (Sazonov, 1976) indicate that M. taningi could occur in the archipelago.

GENERAL RANGE: Indo-transpacific from the Persian Gulf to New Guinea, the central North Pacific, south-
ern California, and Peru. Meso- to bathypelagic at 900 to ca. 1750 m (Matsui & Rosenblatt, 1987).

Sagamichthys abei Parr

Sagamichthys abei Parr, 1953, p. 6, Fig. 1, Yodomi, Sagami Bay, Japan.
Sagamichthys abei Parr, 1953: Sazonov (1976), Matsui & Rosenblatt (1987).

TaxoNoMY: Matsui & Rosenblatt (1987).

HawanaN RECORDS: The Hancock Seamounts (Sazonov, 1976).

GENERAL RANGE: Pacific endemic, with a disjunct distribution; known in the North Pacific from British
Columbia to Baja California, west to Japan, and in the South Pacific from Peru to Chile, with two
records from the central equatorial Pacific. Mesopelagic at 300-900 m (Matsui & Rosenblatt, 1987).

Osmeroidei

Osmeridae — Smelts

[Plecoglossus altivelis Temminck & Schlegel ]

Salmo (Plecoglossus) altivelis Temminck & Schlegel, 1846, p. 229, P1. 105 (figs. 1, 1a-c), Japan.
Plecoglossus altivelis Temminck & Schlegel, 1846: Brock (1960), Maciolek (1984), Araga in Masuda et al.
(1984), Randall (1987a), Nishida (1988), Begle (1991), Fuller et al. (1999).

TaxoNoMY: Nishida (1988). Familial placement follows Begle (1991) and Johnson & Patterson (1996).

COMMON NAMES: Ayu (AFS).

HAWAIIAN RECORDS: Ayu were introduced to freshwaters of Hawai‘i Island, Maui, O‘ahu, and Kaua‘i from
Japan in 1925, but the introductions were not successful (Brock, 1960; Randall, 1987a; Fuller et al.,
1999).

GENERAL RANGE: Asia from Japan to Korea, China, and Taiwan. Benthopelagic in shallow freshwaters;
amphidromous (Araga in Masuda et al., 1984; Nishida, 1988).

Salmoniformes

Salmonidae — Trouts

Oncorhynchus mykiss (Walbaum)

Salmo mykiss Walbaum, 1792, p. 59, Kamchatka, Russia.

Salmo gairdneri Richardson, 1836: Brock (1960), Scott & Crossman (1973), Maciolek (1984).

Salmo mykiss Walbaum, 1792: Okazaki (1986).

Oncorhynchus mykiss (Walbaum, 1792): Smith & Stearly (1989), Robins et al. (1991a), Fuller et al. (1999),
Yamamoto & Tagawa (2000), Englund et al. (2000c), Englund & Polhemus (2001).

TaxoNoMY: Okazaki (1986), Smith & Stearly (1989).

COMMON NAMES: Rainbow trout (AFS), Steelhead trout.

HAWAIIAN RECORDS: Rainbow trout were first brought to the Hawaiian Islands in 1894 and were introduced
to freshwaters of all the main islands from 1920 through 1959. The species persists in streams of
Kaua‘i near Koke‘e where populations continued to be stocked until 1992 (Brock, 1960; Maciolek,
1984; Yamamoto & Tagawa, 2000; Englund & Polhemus, 2001). Rainbow trout established natural-
ly reproducing populations in four of these streams (Fuller et al., 1999; Englund et al., 2000a, b;
Englund & Polhemus, 2001). Yamamoto & Tagawa (2000) stated that rainbow trout may also possi-
bly be present in the Kohala region of Hawai‘i Island.

GENERAL RANGE: Indigenous to western North America from Alaska to northern Mexico in drainages of the
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Pacific and to Asia from the Kamchatka Peninsula and coastal Siberia. Introduced throughout cold-
temperate areas worldwide. Anadromous or landlocked. Juveniles occur throughout the subarctic
Pacific. Small juveniles, reproductive adults, and landlocked populations are benthopelagic in shal-
low freshwaters. Larger juveniles are pelagic from the ocean surface to unknown depths (Scott &
Crossman, 1973; Okazaki, 1986; Fuller et al., 1999).

[Oncorhynchus tshawytscha (Walbaum)]

Salmo tshawytscha Walbaum, 1792, p. 71, Kamchatka, Russia.
Oncorhynchus tshawytscha Walbaum, 1792: Brock (1960), Scott & Crossman (1973), Kendall & Behnke (1984),
Maciolek (1984), Randall (1987a), Robins et al. (1991a), Fuller et al. (1999).

TaxonoMmy: Kendall & Behnke (1984), Robins ef al. (1991a).

COMMON NAMES: Chinook salmon (AFS), King salmon.

HAWAIIAN RECORDS: Chinook were introduced to freshwaters of Hawai‘i Island and Kaua‘i in 1876, 1925,
and 1927 but the introductions were unsuccessful (Brock, 1960; Randall, 1987a; Fuller et al., 1999).

GENERAL RANGE: Indigenous to Pacific and Arctic drainage basins of North America from the Yukon to
southern California and of Asia from northern Siberia to northern Japan and Korea. Introduced in
other cold-temperate areas. Usually anadromous, sometimes landlocked. Juveniles occur throughout
the subarctic Pacific. Pelagic or benthopelagic in shallow freshwaters, oceanic juveniles pelagic
from the surface to unknown depths (Scott & Crossman, 1973; Fuller et al., 1999).

[Salmo trutta Linnaeus]

Salmo trutta Linnaeus, 1758, p. 308, Habitat in fluviis Europae.
Salmo trutta Linnaeus, 1758: Brock (1960), Scott & Crossman (1973), Kendall & Behnke (1984), Maciolek
(1984), Fuller et al. (1999).

TaxoNoMY: Scott & Crossman (1973), Kendall & Behnke (1984).

COMMON NAMES: Brown trout (AFS).

HAWAIIAN RECORDS: Brown trout were introduced to streams on Kaua‘i in 1935 but none have been found
there since 1949 (Brock, 1960; Fuller et al., 1999).

GENERAL RANGE: Indigenous to Europe and western Asia, but original range uncertain because of ancient
introductions. Widely introduced in cold-temperate areas worldwide. Benthopelagic in shallow
freshwaters (Scott & Crossman, 1973; Fuller et al., 1999).

[Salvelinus fontinalis (Mitchill)]

Salmo fontinalis Mitchill, 1814, p. 12, New York, U.S.A.
Salvelinus fontinalis (Mitchill, 1815): Jordan & Evermann (1905), Brock (1960), Scott & Crossman (1973),
Kendall & Behnke (1984), Maciolek (1984), Fuller et al. (1999).

TaxoNoMy: Scott & Crossman (1973), Kendall & Behnke (1984).

COMMON NAMES: Brook trout (AFS).

HAWAIIAN RECORDS: Brook trout were stocked in freshwaters of the Hawaiian Islands in 1876, 1894, and
1896 but the introductions were not successful (Brock, 1960; Fuller et al., 1999).

GENERAL RANGE: Indigenous to eastern North America, introduced elsewhere. Benthopelagic in freshwa-
ter streams, rivers, and lakes (Scott & Crossman, 1973; Fuller et al., 1999).

Stomiiformes!®
Gonostomatioidei

Gonostomatidae — Bristlemouths
Diplophinae!”

Diplophos orientalis Matsubara

Diplophos taenia orientalis Matsubara, 1940, p. 317, Huji R., Kambara, Japan.
Diplophos orientalis Matsubara, 1940: Ozawa et al. (1990).
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TaxoNoMy: Ozawa et al. (1990).

HAWAIIAN RECORDS: Larvae of this species occur at the Hancock Seamounts, but only in winter (B.
Mundy, unpubl. data, 1992).

GENERAL RANGE: Western Pacific transition zone endemic between 30°—40°N, southern Japan to the Em-
peror Seamounts and east to ca. 35°N, 148°W. Mesopelagic at unknown depths (Ozawa et al., 1990).

Diplophos taenia Giinther

Diplophos taenia Giinther, 1873b, p. 102, Fig., mid-Atlantic from 22°N, 30°W and 30°39'S, 24°20'W.

Diplophos pacificus Giinther, 1889: Fowler (1934, 1949).

Diplophos taenia Giinther, 1873b: Clarke (1974), Mukhacheva (1978), Borets & Sokolovsky (1978), Loeb
(1979), Novikov et al. (1981), Clarke (1982), Ozawa et al. (1990), Boehlert et al. (1992).

TaxoNnoMy: Ozawa et al. (1990).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Milwaukee Seamount at 15—-100 m at night and 400-650
m during day (Clarke, 1974; Novikov et al., 1981; Clarke, 1982; Boehlert et al., 1992).

GENERAL RANGE: Circumglobal in the tropical through temperate Gulf of Mexico, Atlantic, Indian, and
Pacific oceans except the eastern North and eastern tropical Pacific. Mesopelagic at 15-650 m
(Clarke, 1974; Mukhacheva, 1978; Ozawa et al., 1990).

Gonostomatinae!3

Cyclothone acclinidens Garman

Cyclothone acclinidens Garman, 1899, p. 247, P1. J (fig. 4), off the Galapagos Islands at 0°36'S, 78°138’[sic]W.
Cyclothone acclinidens Garman, 1899: Mukhacheva (1964), Kobayashi (1973), Maynard (1982).

TaxoNoMY: Kobayashi (1973).

HAawAIIAN RECORDS: Hawai‘i Island to O‘ahu at 480—-1080 m (Mukhacheva, 1964; Maynard, 1982).

GENERAL RANGE: Circumglobal in the Atlantic, Indian, and Pacific oceans, usually tropical and subtropi-
cal but also found through cold-temperate areas. Meso- and bathypelagic at 100-1900 m, usually at
300-1500 m (Kobayashi, 1973).

CoMmMENTS: The Cyclothone sp. collected by Grey (1961) off Hawai‘i Island, by Struhsaker (1973a) off
Hawai‘i Island at 823 m, at the Hancock Seamounts (Boehlert & Mundy, 1992), and at Johnston
Atoll (Boehlert et al., 1992) were not identified to species.

Cyclothone alba Brauer

Cyclothone signata var. alba Brauer, 1906, p. 80, Fig. 30, several localities.
Cyclothone alba: Mukhacheva (1964), Kobayashi (1973), Loeb (1979), Maynard (1982).

TaxoNoMY: Kobayashi (1973).

HAWAIIAN RECORDS: Hawai‘i Island to the Hancock Seamounts at 320-1445 m with most at 425-625 m
(Mukhacheva, 1964; Maynard, 1982).

GENERAL RANGE: Circumglobal in the tropical through cold-temperate Atlantic, Indian, and Pacific oceans
except the eastern tropical Pacific. Mesopelagic at 25-4938 m fishing depths, usually at 300-800 m
(Kobayashi, 1973).

Cyclothone atraria Gilbert

Cyclothone atraria Gilbert, 1905, p. 605, P1. 72 (fig. 2), off Kaua‘i, Hawaiian Islands.

Cyclothone pacifica Mukhacheva, 1964: Mukhacheva (1964).

Cyclothone atraria Gilbert, 1905: Gilbert (1905), Fowler (1928), Gosline & Brock (1960), Kobayashi (1973),
Borets & Sokolovsky (1978), Loeb (1979), Novikov et al. (1981), Tinker (1982), Maynard (1982).

TaxoNoMY: Kobayashi (1973).

HAWATIAN RECORDS: O‘ahu to Milwaukee Seamount at 929-1286 m (Gilbert, 1905; Novikov et al., 1981;
Maynard, 1982).

GENERAL RANGE: Temperate and sub-tropical North Pacific endemic, from southern Japan to Baja Cali-
fornia, from 21°N and into the Bering Sea. Meso- to bathypelagic at 298—4938 m fishing depths, usu-
ally at 400-2400 m with maximum abundance at 2100-2200 m (Kobayashi, 1973; Maynard, 1982).
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Cyclothone obscura Brauer

Cyclothone obscura Brauer, 1902, p. 280, “Atlantic and Indian oceans”.
Cyclothone obscura Brauer, 1902: Kobayashi (1973), Maynard (1982), Miya & Nemoto (1987), Boehlert &
Mundy (1992).

TaxoNoMyY: Kobayashi (1973).

HawAIlAN RECORDS: O‘ahu to the Hancock Seamounts at >1000 m (Maynard, 1982; Boehlert & Mundy,
1992).

GENERAL RANGE: Circumtropical in the Atlantic, Indian, and Pacific oceans with a few records northward
in the temperate Pacific. Bathy- to abyssopelagic at 1214-3500 m, usually at 2000-2600 m (Koba-
yashi, 1973; Maynard, 1982; Miya & Nemoto, 1987).

Cyclothone pallida Brauer

Cyclothone pallida Brauer, 1902, p. 281, “Atlantic and Indian oceans”.
Cyclothone canina Gilbert, 1905: Gilbert (1905), Fowler (1928), Gosline & Brock (1960), Tinker (1982).
Cyclothone pallida Brauer, 1902: Mukhacheva (1964), Kobayashi (1973), Loeb (1979), Maynard (1982).

TaxoNoMyY: Kobayashi (1973).

HAWAIIAN RECORDS: Hawai‘i Island to the Hancock Seamounts at 350-2337 m, usually at 600-1300 m
(Gilbert, 1905; Kobayashi, 1973; Maynard, 1982).

GENERAL RANGE: Circumglobal in the tropical through cold-temperate Atlantic, Indian, and Pacific
oceans, primarily between 40°N—40°S. Meso- to bathypelagic at 164663 m fishing depths, usually
at 600-1800 m (Kobayashi, 1973).

Cyclothone pseudopallida Mukhacheva

Cyclothone pseudopallida Mukhacheva, 1964, p. 104, Fig. 7a, North Pacific at 38°34'N, 144°18'E.
Cyclothone pseudopallida Mukhacheva, 1964: Mukhacheva (1964), Kobayashi (1973), Loeb (1979), Novikov et
al. (1981), Maynard (1982).

TaxoNoMY: Kobayashi (1973).

HAwAIIAN RECORDS: Hawai‘i Island to Milwaukee Seamount at 320-1445 m, usually at 525-750 m
(Mukhacheva, 1964; Maynard, 1982).

GENERAL RANGE: Circumglobal in the tropical through cold-temperate Atlantic, Indian, and Pacific oceans
from 65°N-30°S. Meso- to bathypelagic at 33-4938 m fishing depths, usually at 300-1400 m
(Kobayashi, 1973; Maynard, 1982).

Cyclothone signata Garman

Cyclothone signata Garman, 1899, p. 246, P1. J (fig. 3), Gulf of Panama at 6°21'N, 80°41'W.
Cyclothone signata Garman, 1899: Mukhacheva (1964), Kobayashi (1973), Borets & Sokolovsky (1978),
Novikov et al. (1981), Maynard (1982).

TaxoNoMY: Kobayashi (1973).

HAWAIIAN RECORDS: Hawai ‘i Island to Milwaukee Seamount at 425-600 m (Mukhacheva, 1964; Novikov
et al., 1981; Maynard, 1982).

GENERAL RANGE: Central and eastern Pacific endemic, from Micronesia and Vanuatu to the Hawai‘i
Islands, Oregon, and Chile. Meso- and bathypelagic at 16-4938 m fishing depths, usually at 200—
800 m (Mukhacheva, 1964; Kobayashi, 1973).

Gonostoma atlanticum Norman

Gonostoma denudatum atlanticum Norman, 1930, p. 283, eastern Atlantic.

Gonostoma atlanticum Norman, 1930: Grey (1961), Mukhacheva (1972), Clarke (1974), Amesbury (1975),
Borets & Sokolovsky (1978), Loeb (1979), Tinker (1982), Clarke (1982), Quéro et al. in Quéro et al.
(1990), Boehlert et al. (1992), Boehlert & Mundy (1992), Harold (1998), Miya & Nishida (2000).

TaxoNoMY: Mukhacheva (1972), Miya & Nishida (2000).
HAWAIIAN RECORDS: Johnston Atoll and Hawai ‘i Island to the Hancock Seamounts at 150-260 m at night

and 400-560 m during day (Grey, 1961; Clarke, 1974; Clarke, 1982; Boehlert et al., 1992; Boehlert
& Mundy, 1992).

165



166 BISHOP MUSEUM BULLETIN IN ZOOLOGY 6 (2005)

GENERAL RANGE: Circumglobal in the tropical and subtropical Gulf of Mexico, Atlantic, Indian, and
Pacific oceans. Rare in the eastern Pacific except for a few records off southern California. Meso-
pelagic at 50-1000 m, usually at 50-260 m at night and 300-600 m during day (Mukhacheva, 1972;
Quéro et al. in Quéro et al., 1990).

Margrethia obtusirostra Jespersen & Taning

Margrethia obtusirostra Jespersen & Taning, 1919, p. 222, Pl. 17 (figs. 11-12), Cadiz Bay, Spain, 20°26'N,
61°03'W.

Margrethia obtusirostra Jespersen & Taning, 1919: Clarke (1974), Mukhacheva (1976), Borets & Sokolovsky
(1978), Loeb (1979), Quéro et al. in Quéro et al. (1990), Boehlert & Mundy (1992).

TaxoNoMY: Mukhacheva (1976).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts at 180-200 m at night and 350-540 m during day
(Clarke, 1974; Boehlert & Mundy, 1992).

GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans
except the eastern tropical and eastern North Pacific. Mesopelagic at 150-1500 m, usually at
100-300 m at night and 200-500 m during day (Mukhacheva, 1976; Quéro et al. in Quéro et al.,
1990).

Sigmops ebelingi (Grey)
Gonostoma ebelingi Grey, 1960, p. 109, off the Marshall Islands at 12°27'N, 164°30'E to 12°38.8'N, 165°09'E.
Gonostoma ebelingi Grey, 1960: Mukhacheva (1972), Clarke (1974), Amesbury (1975), Loeb (1979), Clarke
(1982), Harold (1998).

Sigmops ebelingi (Grey, 1960): Miya & Nishida (2000).

TaxoNoMY: Mukhacheva (1972), Miya & Nishida (2000).

HAWAIIAN RECORDS: Hawai‘i Island to Kaua‘i at 125-300 m at night and 400-700 m during day
(Mukhacheva, 1972; Clarke, 1974; Clarke, 1982).

GENERAL RANGE: Tropical and subtropical Pacific endemic, from the Philippines and Samoa to the
Hawai‘i Islands and the eastern Pacific off Baja California. Mesopelagic at 125-700 m (Mukha-
cheva, 1972; Clarke, 1974).

Sigmops elongatum (Giinther)

Gonostoma elongatum Giinther, 1878, p. 187, south of New Guinea.

Cyclothone rhodadenia Gilbert, 1905: Gilbert (1905), Fowler (1928).

Gonostoma elongata Guinther, 1878: Fowler (1928).

Gonostoma elongatum Giinther, 1878: Mukhacheva (1972), Struhsaker (1973a), Clarke (1974), Amesbury
(1975), Borets & Sokolovsky (1978), Hughes & Iwai (1978), Loeb (1979), Novikov er al. (1981), Tinker
(1982), Clarke (1982), Humphreys et al. (1984), Quéro et al. in Quéro et al. (1990), Boehlert et al. (1992),
Harold (1998).

Sigmops elongatum (Giinther, 1878): Miya & Nishida (2000).

TaxoNoMY: Mukhacheva (1972), Miya & Nishida (2000).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Milwaukee Seamount at 60—1006 m; 60—265 m at night
and 400-800 m during day (Gilbert, 1905; Struhsaker, 1973a; Clarke, 1974; Clarke, 1982; Hum-
phreys et al., 1984; Boehlert et al., 1992).

GENERAL RANGE: Circumglobal in the tropical through temperate Atlantic, Indian, and Pacific oceans
except for the eastern tropical and eastern North Pacific. Meso- to bathypelagic at 25-1500 m
(Mukhacheva 1972, Hughes & Iwai 1978, Quéro et al. in Quéro et al. 1990).

Sigmops gracile (Giinther)

Gonostoma gracile Giinther, 1878, p. 187, south of Japan.

Gonostoma gracile Giinther, 1878: Mukhacheva (1972), Kawaguchi (1973), Borets & Sokolovsky (1978),
Novikov et al. (1981), Harold (1998).

Sigmops gracile (Giinther, 1878): Miya & Nishida (2000).

TaxoNoMY: Mukhacheva (1972), Miya & Nishida (2000).
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HAwAnAN RECORDS: The Hancock Seamounts (Mukhacheva, 1972).

GENERAL RANGE: North Pacific subarctic and transition zone endemic, from Taiwan to the Aleutians, east
to ca. 40°N, 140°W. Mesopelagic, nonmigratory at 200-1000 m, usually at 300-700 m (Mukha-
cheva, 1972; Kawaguchi, 1973).

Sternoptychidae

Araiophos gracilis Grey

Araiophos gracilis Grey, 1961, p. 465, Figs. 1-3, off Ho‘okena, Mauna Loa lava flow, Hawai‘i Island, Hawaiian
Islands.
Araiophos gracilis Grey, 1961: Grey (1961), Ahlstrom & Moser (1969), Tinker (1982).

TaxoNoMy: Ahlstrom & Moser (1969).

HAWAIIAN RECORDS: Known only from the 10 types collected at Hawai‘i Island on the surface near lava
flowing into the sea, from 10 specimens trawled from 0-200 m ca. 15 nmi to the north of the type
locality, and by observations from a submersible of specimens hovering 1-2 m above the bottom at
392 m at West St. Rogatien Bank (Grey, 1961; B. Mundy, unpubl. data Sept. 2000).

GENERAL RANGE: Hawaiian endemic. Benthopelagic at 0-200 m (Grey, 1961; B. Mundy, unpubl. data
Sept. 2000).

[Argyripnus atlanticus Maul]

Argyripnus atlanticus Maul, 1952, p. 56, Fig. 17, Funchal Harbor, Madeira.

Argyripnus atlanticus Maul, 1952: Grey (1961)?, Badcock & Merrett (1972), Struhsaker (1973b), Borets &
Sokolovsky (1978), Tinker (1982), Humphreys et al. (1984)?, Uchida & Uchiyama (1986)?, Quéro et al. in
Quéro et al. (1990), Parin (1992).

TaxoNoMy: Struhsaker (1973b), Parin (1992).

HAWAIIAN RECORDS: Hawai ‘i Island to the Hancock Seamounts at 263-293 m (Grey, 1961; Humphreys et
al., 1984; Uchida & Uchiyama, 1986)? This species was not found among the hundreds of Argyrip-
nus examined from the Hawaiian Islands by Struhsaker (1973a, b). This, together with the small size
and damaged state of the two specimens identified by Grey (1961), suggests that Hawaiian speci-
mens of A. atlanticus were misidentified. The snout-to-anal origin distance increases with growth in
A. atlanticus, while the snout-to-dorsal origin distance remains the same (Badcock & Merrett, 1972).
Grey’s specimens were identified by these criteria without consideration of ontogenetic changes,
suggesting that her specimens may have been the young of one of the other two Hawaiian
Argyripnus species, one of which was unknown at the time of Grey’s study. Identifications of this
species from the archipelago need verification.

GENERAL RANGE: Probably endemic to the Atlantic Ocean and adjacent seas. Recorded from the Gulf of
Mexico, Caribbean Sea, Bahamas, eastern north Atlantic, and possibly the Hawaiian Islands. Engy-
benthic or benthopelagic at ca. 200-500 m (Quéro et al. in Quéro et al., 1990; Parin, 1992).

Argyripnus brocki Struhsaker

Argyripnus brocki Struhsaker, 1973b, p. 828, Fig. 1, Penguin Bank off southwest Moloka‘i, Hawaiian Islands.

Argyripnus species: Struhsaker (1973a).

Argyripnus brocki Struhsaker, 1973b: Struhsaker (1973b), Randall (1976a), Tinker (1982), Parin (1992), Harold
& Lancaster (2003).

TaxoNoMy: Parin (1992).

HAWAIIAN RECORDS: Hawai‘i Island to O‘ahu at 180-280 m (Struhsaker, 1973a, b).

GENERAL RANGE: Hawaiian Islands endemic. Specimens identified as A. brocki from other areas of the
Indo-west Pacific, including off East Africa, Madagascar, northwestern Australia, the Coral Sea, and
the Philippines, have been reidentified as A. pharos Harold & Lancaster (2003). Engybenthic or ben-
thopelagic at 180-380 m (Struhsaker, 1973b; Parin, 1992; Harold & Lancaster, 2003).

Argyripnus ephippiatus Gilbert & Cramer

Argyripnus ephippiatus Gilbert & Cramer, 1897, p. 414, P1. 39 (fig. 2), Hawaiian Islands.
Argyripnus ephippiatus Gilbert & Cramer, 1897: Gilbert & Cramer (1897), Gilbert (1905), Fowler (1928),
Gosline & Brock (1960), Struhsaker (1973a, 1973b), Tinker (1982), Paxton et al. (1989), Parin (1992).
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TaxoNoMmy: Struhsaker (1973b), Parin (1992).

HAwAIAN RECORDS: Hawai‘i Island to O‘ahu at 325-518 m (Gilbert & Cramer, 1897; Gilbert, 1905;
Struhsaker, 1973a, b).

GENERAL RANGE: Western and central Pacific endemic known only from the Hawaiian Islands and north-
eastern Australia. Engybenthic or benthopelagic at 325-518 m (Struhsaker, 1973b; Paxton et al.,
1989; Parin, 1992).

Argyripnus sp.
Argyripnus species: Okamura et al. (1982), Parin (1992), Mundy & Parrish (2004).

TaxoNoMy: Parin (1992).

HAWAIIAN RECORDS: A specimen of this undescribed species was collected at ca. 1 m above the bottom by
a submersible at 462 m on St. Rogatien Bank, Northwestern Hawaiian Islands (C. Kelley, pers.
comm., Sept. 2002). The author has examined the specimen and confirmed the identification.

GENERAL RANGE: Western and central North Pacific endemic known only from the Kyushu-Palau Ridge
and the Northwestern Hawaiian Islands. Engybenthic or benthopelagic at 330—462 m (Okamura et
al., 1982; C. Kelley, pers. comm., Sept. 2002).

Argyropelecus aculeatus Valenciennes

Argyropelecus aculeatus Valenciennes in Cuvier & Valenciennes, 1849, p. 406, Azores.

Argyropelecus amabilis (Ogilby, 1888): Borets & Sokolovsky (1978).

Argyropelecus olfersi non (Cuvier, 1829) [a valid species unknown from the region]: Borets & Sokolovsky
(1978)?

Argyropelecus aculeatus Valenciennes in Cuvier & Valenciennes, 1849: Baird (1971), Haruta (1975), Borets &
Sokolovsky (1978), Borodulina (1978), Novikov et al. (1981), Humphreys et al. (1984), Uchida & Uchi-
yama (1986), Ridge-Cooney (1987), Quéro et al. in Quéro et al. (1990), Harold (1993).

TaxoNoMy: Baird (1971), Harold (1993).

HAwAnAN RECORDS: O‘ahu to Koko Seamount at 225-550 m (Baird, 1971; Borodulina, 1978; Novikov et
al., 1981; Uchida & Uchiyama, 1986; Ridge-Cooney, 1987).

GENERAL RANGE: Circumglobal between 40°N—40°S in the tropical through temperate Gulf of Mexico,
Atlantic, Indian, and Pacific oceans, except the eastern tropical and eastern North Pacific. Meso-
pelagic at 80-600 m, 80-500 m at night and 200-600 m during day (Baird, 1971; Borodulina, 1978;
Quéro et al. in Quéro et al., 1990).

Argyropelecus affinis Garman

Argyropelecus affinis Garman, 1899, p. 237, off the “Antilles” at 15°24'40"N, 63°31'30"W.

Argyropelecus pacificus Schultz, 1961: Tinker (1982).

Argyropelecus affinis Garman, 1899: Haig (1955), Gosline & Brock (1960), Baird (1971), Haruta (1975),
Borodulina (1978), Borets & Sokolovsky (1978), Loeb (1979), Tinker (1982), Ridge-Cooney (1987), Quéro
et al. in Quéro et al. (1990), Harold (1993).

TaxoNoMy: Baird (1971), Harold (1993).

HAWAIIAN RECORDS: Hawai‘i Island to the Hancock Seamounts at 450-875 m (Haig, 1955; Borodulina,
1978; Ridge-Cooney, 1987).

GENERAL RANGE: Circumglobal between 40°N—40°S in the tropical through warm-temperate Gulf of
Mexico, Atlantic, Indian, and Pacific oceans. Mesopelagic at 170-875 m, 170-500 m at night and
350-600 m during day (Baird, 1971; Ridge-Cooney, 1987; Quéro et al. in Quéro et al., 1990).

Argyropelecus hemigymnus Cocco

Argyropelecus Emigymnus [sic] Cocco, 1829, p. 146, Messina, Italy [see Eschmeyer, 1998, for notes on the
spelling of the species name].

Argyropelecus heathi Gilbert, 1905: Gilbert (1905), Fowler (1928), Haig (1955), Gosline & Brock (1960), Tinker
(1982).

Argyropelecus intermedius Clarke, 1878: Borets & Sokolovsky (1978).

Argyropelecus hemigymnus Cocco, 1829: Fowler (1949), Baird (1971), Haruta (1975), Amesbury (1975),
Borodulina (1978), Loeb (1979), Ridge-Cooney (1987), Quéro et al. in Quéro et al. (1990), Harold (1993).
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TaxoNoMy: Baird (1971), Harold (1993).

HAwAIIAN RECORDS: Hawai ‘i Island to the Hancock Seamounts at 300-850 m (Gilbert, 1905; Haig, 1955;
Baird, 1971; Haruta, 1975; Amesbury, 1975; Borodulina, 1978; Ridge-Cooney, 1987).

GENERAL RANGE: Cosmopolitan except in polar seas at 60°N—-60°S. Mesopelagic at 100-850 m, 100-650
m at night and 200-700 m during day (Baird, 1971; Ridge-Cooney, 1987; Quéro et al. in Quéro et
al., 1990).

Argyropelecus sladeni Regan

Argyropelecus sladeni Regan, 1908, p. 218, Salomon Atoll, Chagos Archipelago.
Argyropelecus lynchus [sic] hawaiensis Schultz, 1961: Schultz (1961).
Argyropelecus hawaiensis Schultz, 1961: Tinker (1982).
Argyropelecus sladeni Regan, 1908: Haig (1955), Gosline & Brock (1960), Baird (1971), Amesbury (1975),
Haruta (1975), Borets & Sokolovsky (1978), Borodulina (1978), Loeb (1979), Ridge-Cooney (1987),
Harold (1993).
TaxoNnoMy: Baird (1971), Harold (1993).
HAWAIIAN RECORDS: Hawai‘i Island to Koko Seamount at 250-625 m (Haig, 1955; Baird, 1971; Ames-
bury, 1975; Haruta, 1975; Ridge-Cooney, 1987).
GENERAL RANGE: Circumglobal between 50°N—40°S in the tropical through temperate Gulf of Mexico,
Atlantic, Indian, and Pacific oceans. Mesopelagic at 100-375 m at night and 350-625 m during day
(Baird, 1971; Borodulina, 1978).

Danaphos oculatus (Garman)

Maurolicus oculatus Garman, 1899, p. 241, P1. 53 (fig. 3), off California, U.S.A., at 35°19'30"N, 125°21'30"W.
Danaphos oculatus (Garman, 1899): Grey (1961), Ahlstrom (1972), Clarke (1974), Amesbury (1975), Loeb
(1979), Tinker (1982), Clarke (1982), Ahlstrom et al. (1984b), Willis et al. (1988).

TaxoNoMY: Ahlstrom ef al. (1984b). No recent review of genus.

HAawAIIAN RECORDS: Hawai ‘i Island to O‘ahu at 400-650 m (Grey, 1961; Clarke, 1974; Amesbury, 1975;
Clarke, 1982).

GENERAL RANGE: Eastern North Pacific endemic from northern Mexico to British Columbia and west to
the Hawaiian Islands. Grey (1961) stated that Danaphos occurs in the Indian Ocean but no other ref-
erence to a wider range has been found. Mesopelagic at 400-650 m (Ahlstrom, 1972; Clarke, 1974;
Willis et al., 1988).

Sternoptychidae
maurolicine alpha: Ahlstrom (1974), Ahlstrom et al. (1984b).

TaxoNoMy: Ahlstrom (1974) described and illustrated distinctive larvae, which he was unable to identi-
fy to genus or species, under the non-binomial name “maurolicine alpha”. The identity of this larval
form remains unknown (Ahlstrom ez al., 1984b). The only sternoptychid species from the Hawaiian
Islands whose larvae are unknown and which have vertebral counts within the range of the myomere
counts of maurolicine alpha larvae are the Argyripnus species.

HAWAIIAN RECORDS: “Maurolicine alpha” larvae have been collected at 0-200 m off Hawai‘i Island and
O‘ahu (B. Mundy, unpubl. data; T.A. Clarke, pers. comm.).

GENERAL RANGE: Unknown. Larvae are pelagic at ca. 0-200 m.

Maurolicus imperatorius Parin & Kobyliansky

Maurolicus imperatorius Parin & Kobyliansky, 1993, p. 94, Emperor Seamounts at 32°17'N, 173°11'E.

Maurolicus muelleri non (Gmelin, 1789) [a valid species not present in the Emperor Seamounts]: Borets &
Sokolovsky (1978), Novikov et al. (1981), Humphreys et al. (1984), Borets (1986), Boehlert & Mundy
(1992), Boehlert et al. (1994 — Emperor Seamounts specimens only).

Maurolicus imperatorius Parin & Kobyliansky, 1993: Parin & Kobyliansky (1993).

TaxoNoMY: Parin & Kobyliansky (1993).
CoMMON NAMES: Emperor Seamount lightfish.

HAwAINIAN RECORDS: The Hancock to Koko seamounts at 0-400 m (Borets & Sokolovsky, 1978; Novikov
et al., 1981; Humphreys et al., 1984; Borets, 1986).
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GENERAL RANGE: Emperor Seamounts (transition zone?) endemic. Benthopelagic at 0—400 m (Borets,
1986; Parin & Kobyliansky, 1993).

Maurolicus japonicus Ishikawa

Maurolicus japonicus Ishikawa, 1915, p. 183, Pls. 12—13, Uodan [Uodu], Japan.

Maurolicus muelleri non (Gmelin, 1789) [a valid species not present in the Hawaiian Islands]: Struhsaker
(1973a), Okiyama (1971), Tinker (1982), Boehlert et al. (1994 — Hawaiian and Japanese specimens only).

Maurolicus japonicus Ishikawa, 1915: Parin & Kobyliansky (1993).

TaxoNoMY: Parin & Kobyliansky (1993).

CoMMON NAMES: North Pacific lightfish.

HAWATIAN RECORDS: Hawai‘i Island to Maui at 238-400 m (Struhsaker, 1973a).

GENERAL RANGE: North Pacific endemic with a disjunct range in Japan and the Hawaiian Islands; these
populations are separated by M. imperatorius. Benthopelagic at 50-400 m (Okiyama, 1971;
Struhsaker, 1973a).

Polyipnus matsubarai Schultz

Polyipnus matsubarai Schultz, 1961, p. 641, Fig. 17, Kumano-Nada, Japan.
Polyipnus matsubarai Schultz, 1961: Baird (1971), Borets & Sokolovsky (1978), Novikov et al. (1981), Borets
(1986), Harold (1994), Parin et al. (1995).

TaxoNoMY: Baird (1971), Harold (1994).

HAwAanAN RECORDS: The Hancock Seamounts to Koko Seamount at 20-400 m (Novikov et al., 1981;
Borets, 1986; Harold, 1994).

GENERAL RANGE: Pacific transition zone endemic known from the Philippine Sea, Taiwan, Japan, the
Kauril Islands, and the Emperor Seamounts. Engybenthic or benthopelagic at 20-500 m, usually at
80-130 m (Baird, 1971; Borets, 1986; Harold, 1994; Parin et al., 1995).

Polyipnus nuttingi Gilbert

Polyipnus nuttingi Gilbert, 1905, p. 609, Pl. 73, approach to Pailolo Channel between Moloka‘i and Maui,
Hawaiian Islands.

Polyipnus nuttingi Gilbert, 1905: Gilbert (1905), Fowler (1928, 1949), Haig (1955), Gosline & Brock (1960),
Baird (1971), Struhsaker (1973a), Borets & Sokolovsky (1978), Novikov ef al. (1981), Tinker (1982),
Harold (1994).

TaxoNoMy: Baird (1971), Harold (1994).

HAwAIIAN RECORDS: Hawai‘i Island to Koko Seamount at 384-593 m (Gilbert, 1905; Haig, 1955;
Struhsaker, 1973a; Novikov et al., 1981).

GENERAL RANGE: Central North Pacific endemic known from the Hawaiian Islands and southern Emperor
Seamounts. Engybenthic or benthopelagic at 384-593 m (Baird, 1971; Struhsaker, 1973a; Harold,
1994).

Sternoptyx diaphana Hermann

Sternoptyx diaphana Hermann, 1781, p. 33, PL. (figs. 1-2), off Panama [“original locality Jamaica”].

Sternoptyx diaphana Hermann, 1781: Gilbert (1905), Fowler (1928), Gosline & Brock (1960), Baird (1971),
Struhsaker (1973a), Amesbury (1975), Haruta & Kawaguchi (1976), Borets & Sokolovsky (1978), Boro-
dulina (1978), Loeb (1979), Novikov et al. (1981), Tinker (1982), Ridge-Cooney (1987).

TaxoNnoMy: Baird (1971).

HAWAIIAN RECORDS: Hawai‘i Island to Koko Seamount at 275-1200 m, 275-<2915 m fishing depths
(Gilbert, 1905; Struhsaker, 1973a; Amesbury, 1975; Haruta & Kawaguchi, 1976; Novikov et al.,
1981; Ridge-Cooney, 1987).

GENERAL RANGE: Circumglobal between 55°N-55°S in the tropical to cold-temperate Gulf of Mexico,
Atlantic, Indian, and Pacific oceans except the eastern tropical Pacific. Mesopelagic at 275-1200 m
(Baird, 1971; Borodulina, 1978; Ridge-Cooney, 1987).

CoMMENTS: The Sternoptyx sp. collected at Johnston Atoll by Boehlert e al. (1992) were not identified
to species.
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Sternoptyx obscura Garman

Sternoptyx obscura Garman, 1899, p. 232, P1. 53 (fig. 1), south of Coiba Island, Panama, at 6°17'N, 82°05'W.
Sternoptyx obscura Garman, 1899: Baird (1971), Borodulina (1978), Ridge-Cooney (1987).

TaxoNoMY: Baird (1971).

HAWAIIAN RECORDS: O‘ahu at 625-825 m (Ridge-Cooney, 1987).

GENERAL RANGE: Indo-transpacific from east Africa to Indonesia, the Philippines, the Hawaiian Islands,
California, and Chile, between 40°N-50°S, usually between 25°N-15°S. A few records from the
South Atlantic. Mesopelagic at 625—>1000 m (Baird, 1971; Borodulina, 1978; Ridge-Cooney, 1987).

Sternoptyx pseudobscura Baird

Sternoptyx pseudobscura Baird, 1971, p. 72, Fig. 54, western Atlantic at 1°20'S, 27°37'W to 1°26'S, 27°33'W.
Sternoptyx pseudobscura Baird, 1971: Baird (1971), Amesbury (1975), Haruta & Kawaguchi (1976), Borets &
Sokolovsky (1978), Borodulina (1978), Loeb (1979), Ridge-Cooney (1987).

TaxoNoMmy: Baird (1971).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts at 350—-1150 m (Amesbury, 1975; Haruta & Kawa-
guchi, 1976; Borodulina, 1978; Ridge-Cooney, 1987).

GENERAL RANGE: Circumglobal between 40°N—40°S in the tropical through temperate Gulf of Mexico,
Atlantic, Indian, and Pacific oceans, except the eastern Pacific. Meso- and bathypelagic at 350-1500
m (Baird, 1971; Borodulina, 1978; Ridge-Cooney, 1987).

Valenciennellus tripunctulatus (Esmark)

Maurolicus tripunctulatus Esmark, 1871, p. 489, Madagascar.

Valenciennellus tripunctulatus (Esmark, 1870): Kawaguchi (1971), Clarke (1974), Amesbury (1975), Borets &
Sokolovsky (1978), Loeb (1979), Novikov et al. (1981), Paxton et al. (1989), Quéro et al. in Quéro et al.
(1990), Boehlert et al. (1992), Boehlert & Mundy (1992).

TaxoNoMy: Kawaguchi (1971), Paxton et al. (1989). No recent review.

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Koko Seamount at 200-330 m at night and 400-550 m
during day (Clarke, 1974; Amesbury, 1975; Novikov et al., 1981; Boehlert et al., 1992).

GENERAL RANGE: Circumglobal in all tropical and subtropical seas. Mesopelagic at 100-550 m (Quéro et
al. in Quéro et al., 1990).

Phosichthyoidei

Phosichthyidae — Lightfishes'®

Ichthyococcus elongatus Tmai

Ichthyococcus elongatus Imai, 1941, p. 234, Fig. 1, Sagami Bay, Japan.
Ichthyococcus elongatus Imai, 1941: Borets & Sokolovsky (1978), Mukhacheva (1980), Novikov et al. (1981),
Gon (1987), Boehlert & Mundy (1992).

TaxoNoMY: Mukhacheva (1980).

HAWAIIAN RECORDS: Records from the Milwaukee to Koko seamounts (Novikov er al., 1981; Mukha-
cheva, 1980) indicate that this is the Ichthyococcus species at the Hancock Seamounts. The
Ichthyococcus larvae collected at the Hancock Seamounts (Boehlert & Mundy, 1992) were not iden-
tified to species.

GENERAL RANGE: Pacific transition zone endemic from Japan and the Emperor Seamounts to British
Columbia and California. Mesopelagic at unspecified depths (Mukhacheva, 1980).

Ichthyococcus intermedius Mukhacheva

Ichthyococcus intermedius Mukhacheva, 1980, p. 778, western Pacific north of New Guinea at 1°45'S, 143°49'E.

Ichthyococcus ovatus non (Cocco, 1838): Clarke (1974), Loeb (1979)?, Mukhacheva (1980 — Hawaiian record
on distribution map).

Ichthyococcus intermedius Mukhacheva, 1980: Mukhacheva (1980 — text), Gon (1987), Boehlert & Mundy
(1992).
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TaxoNoMy: Mukhacheva (1980). The status of /. intermedius and I. ovatus in Hawai ‘i needs verification
(Boehlert & Mundy, 1992).

HAWAIAN RECORDS: O‘ahu at 150-260 m at night and 400-590 m during day (Clarke, 1974; Gon, 1987).
Ichthyococcus larvae collected at Johnston Atoll were not identified to species (Boehlert et al., 1992)
but may have been this species.

GENERAL RANGE: Tropical and subtropical Pacific endemic known only from New Guinea, the Caroline
Islands, and the Hawaiian Islands. Mesopelagic at 150-590 m (Clarke, 1974; Gon, 1987).

[Pollichthys mauli (Poll)]

Yarrella mauli Poll, 1953, p. 59, Fig. 24, 30 mi. southwest of Pointe-Noir, Congo, south Atlantic at 5°15'S, 11°
29'E.

Pollichthys species?: Loeb (1979).

Pollichthys mauli Poll, 1953: Schaefer et al. in Smith & Heemstra (1986), Quéro et al. in Quéro et al. (1990).

TaxoNoMY: Schaefer et al. in Smith & Heemstra (1986).

COMMON NAMES: Stareye lightfish (AFS).

HAWAIIAN RECORDS: There are no confirmed records of the genus from the central North Pacific Ocean
north of the Line Islands, although Loeb (1979) recorded larval Pollichthys sp.? from 28°N, 155°W.
The species is included here on the basis of Loeb’s (1979) record.

GENERAL RANGE: Circumglobal in the tropical Atlantic, Indian, and Pacific oceans but the exact range
needs investigation. Mesopelagic, possibly benthopelagic, at 100-200 m at night and 200-600 m
during day (Schaefer et al. in Smith & Heemstra, 1986; Quéro et al., 1990). Pollichthys mauli have
been collected at Palmyra Atoll in the Line Islands, south of the Hawaiian Islands (B. Mundy,
unpubl. data. Feb. 1992).

Vinciguerria attenuata (Cocco)

Maurolicus attenuatus Cocco, 1838, p. 193, PI. 8 (fig. 13), Messina, Italy.
Vinciguerria attenuata (Cocco, 1838): Fowler (1928, in part), Borets & Sokolovsky (1978), Novikov et al.
(1981), Badcock in Whitehead et al. (1984), Johnson & Feltes (1984), Boehlert & Mundy (1992).

TaxoNoMY: Johnson & Feltes (1984).

HawanaN RECORDS: The Hancock to Milwaukee Seamounts, larvae at 100-200 m (Novikov et al., 1981;
Boehlert & Mundy, 1992).

GENERAL RANGE: Circumglobal in all subtropical seas. Mesopelagic at 100-500 m at night, 250-600 m
during day (Badcock in Whitehead et al., 1984).

Vinciguerria nimbaria (Jordan & Williams)

Zalarges nimbarius Jordan & Williams in Jordan & Starks, 1895, p. 793, Pl. 76, “northeast of Hawai‘i”.

Vinciguerria attenuata non (Cocco, 1838) [a valid species that also occurs in the Hawaiian Islands]: Fowler
(1928, in part).

Vinciguerria nimbaria (Jordan & Williams in Jordan & Starks, 1896): Ahlstrom & Counts (1958), Gosline &
Brock (1960), Clarke (1974), Borets & Sokolovsky (1978), Loeb (1979), Novikov et al. (1981), Tinker
(1982), Badcock in Whitehead ef al. (1984), Johnson & Feltes (1984), Quéro et al. in Quéro et al. (1990),
Boehlert et al. (1992), Boehlert & Mundy (1992).

TaxoNoMY: Johnson & Feltes (1984).

HAWAIIAN RECORDS: Johnston Atoll and O‘ahu to Koko Seamount at 20—125 m at night, 400-560 m dur-
ing day (Ahlstrom & Counts, 1958; Clarke, 1974; Novikov et al., 1981; Boehlert et al., 1992).
GENERAL RANGE: Circumglobal between 40°N—40°S in the tropical through temperate Gulf of Mexico,
Atlantic, Indian, and Pacific oceans, except the eastern tropical and eastern North Pacific. Epi- to
abyssopelagic but usually mesopelagic at 205000 m, 20-125 m at night, 200-560 m during day

(Johnson & Feltes, 1984; Badcock in Whitehead et al., 1984; Quéro et al., 1990).

Vinciguerria poweriae (Cocco)

Gonostomus poweriae Cocco, 1838, p. 167, P1. 5 (fig. 2), Messina, Italy.

Vinciguerria poweriae (Cocco, 1838): Ahlstrom & Counts (1958), Gosline & Brock (1960), Clarke (1974), Loeb
(1979), Tinker (1982), Badcock in Whitehead et al. (1984), Johnson & Feltes (1984), Boehlert & Mundy
(1992).



Mundy — Checklist of Hawaiian Fishes

TaxoNoMY: Johnson & Feltes (1984).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts at 100-200 m at night, 300-500 m during day
(Ahlstrom & Counts, 1958; Clarke, 1974; Boehlert & Mundy, 1992).

GENERAL RANGE: Circumglobal in all subtropical seas. Epi- and mesopelagic at 50-350 m at night,
300-600 m during day (Badcock in Whitehead et al., 1984).

Woodsia nonsuchae (Beebe)

Photichthys nonsuchae Beebe, 1932, p. 61, Fig. 11, 7 mi. south-southwest of Nonsuch Island, Bermuda.

Woodsia sp. nov.: Loeb (1979)?

Woodsia nonsuchae (Beebe, 1932): Grey (1964), Krefft (1973), Clarke (1974), Paxton et al. (1989), Boehlert &
Mundy (1992).

TaxoNoMy: Krefft (1973).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts at 530-620 m at night, 875 m during day (Clarke,
1974; Boehlert & Mundy, 1992).

GENERAL RANGE: Known from isolated locations in the tropical and subtropical Atlantic and Pacific
oceans. Probably also in the Indian Ocean. Meso- to bathypelagic at 530-1335 m (Grey, 1964;
Krefft, 1973; Clarke, 1974; Paxton et al., 1989). Loeb (1979) recorded Woodsia sp. nov. from 28°N,
155°W. This identification needs verification.

Stomiidae — Dragonfishes20
“Astronesthinae” — Snaggletooths?!

Astronesthes bilobatus Parin & Borodulina

Astronesthes bilobatus Parin & Borodulina, 1996, p. 591, Fig. 6, western South Pacific at 15°57'S, 146°52'E.
Astronesthes bilobatus Parin & Borodulina, 1996: Parin & Borodulina (1996).

TaxoNoMY: Parin & Borodulina (1996).

HAWAIIAN RECORDS: O‘ahu at 100—>1500 and fishing depths to 4000 m (Parin & Borodulina, 1996).

GENERAL RANGE: Indo-Pacific from South Africa (with waifs in the Agulhas Current found in the south-
eastern Atlantic) to southeastern Australia, the Kuroshio Current, Caroline Island in the central South
Pacific, and the Hawaiian Islands. Epi- and mesopelagic at 50-2230 m, with fishing depths to 4000
m (Parin & Borodulina, 1996).

[Astronesthes chrysophekadion (Bleeker)]

Stomianodon chrysophekadion Bleeker, 1849a, p. 10, Boleling, north Bali, Indonesia.
Astronesthes chrysophekadion (Bleeker, 1849a): Borets & Sokolovsky (1978)?, Sokolovsky & Sokolovskaya
(1981)?, Gibbs & McKinney (1986), Parin & Borodulina (1994).

TaxoNoMy: Parin & Borodulina (1994).

HAwAlIAN RECORDS: None. Gibbs & McKinney (1986) listed this species from “Oceania” but specimens
from this region were not examined by Parin & Borodulina (1994) although the records were accept-
ed as valid. “A. chrysophekadion” was reported from the Hawaiian Ridge and Emperor Seamounts
by Borets & Sokolovsky (1978) and from the western North Pacific by Sokolovsky & Sokolovskaya
(1981). The latter two citations could refer to misidentifications of A. lucifer or to A. fedorovi, a
species described later.

GENERAL RANGE: Indo-Pacific from northeastern Africa to Indonesia, Australia, Japan, and “Oceania”.
Benthopelagic at 80—-1120 m, juveniles mesopelagic at 100—120 m (Gibbs & McKinney, 1986; Parin
& Borodulina, 1994).

Astronesthes cyaneus (Brauer)

Bathylychnus cyaneus Brauer, 1902, p. 289, between Sri Lanka and the Maldives at 4°56'N, 78°15'03"E.
Astronesthes “cyaneus” (Brauer, 1902): Clarke (1982).
Astronesthes cyaneus (Brauer, 1902): Goodyear & Gibbs (1970, in part), Clarke (1974), Parin & Borodulina (1997).
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TaxoNoMY: Parin & Borodulina (1997). Clarke (1982) expressed uncertainty about the identification of
Hawaiian specimens but Parin & Borodulina (1997) confirmed that they are this species. Two relat-
ed species occur near the Hawaiian region: Astronesthes dupliglandis Parin & Borodulina, 1997, to
the southeast and A. indopacificus Parin & Borodulina, 1997, from both southeast and northwest of
the Hawaiian Islands (Parin & Borodulina, 1997).

HAWAIAN RECORDS: O‘ahu at 80—152 m at night, 600-700 m during day (Goodyear & Gibbs, 1970; Clarke,
1974; Parin & Borodulina, 1997).

GENERAL RANGE: Indo-Pacific from Madagascar and perhaps East Africa to Micronesia, the Hawaiian
Islands, and eastward near the equator to 98°W. Mesopelagic at 0—>700 m (Goodyear & Gibbs,
1970; Clarke, 1974; Parin & Borodulina, 1997).

Astronesthes fedorovi Parin & Borodulina

Astronesthes (Stomianodon) fedorovi Parin & Borodulina, 1994, p. 462, Fig. 2, North Pacific at 30°53'N, 162°
OI'E.

Astronesthes chrysophekadion non (Bleeker, 1849): Borets & Sokolovsky (1978)?, Sokolovsky & Sokolovskaya
(1981).

Astronesthes lucifer non Gilbert, 1905: Sokolovsky & Sokolovskaya (1981).

Undescribed Astronesthes species similar to A. chrysophekadion: Gibbs & McKinney (1986).

Undescribed Astronesthes species: Boehlert & Mundy (1992).

Astronesthidae type 5: Okiyama (1988).

Astronesthes fedorovi Parin & Borodulina, 1994: Parin & Borodulina (1994).

TaxoNoMY: Parin & Borodulina (1994).

HawanaN RECORDS: The Hancock to Koko Seamount at 35-500 m (Boehlert & Mundy, 1992; Parin &
Borodulina, 1994).

GENERAL RANGE: Western and central North Pacific transition zone endemic from Japan and the Kyushu-
Palau Ridge to the Emperor Seamounts and the Hawaiian Ridge and slightly eastward, between
20°-38°N. Epi-, meso- and benthopelagic at 35-500 m (Sokolovsky & Sokolovskaya, 1981; Gibbs
& McKinney, 1986; Parin & Borodulina, 1994).

Astronesthes gemmifer Goode & Bean

Astronesthes gemmifer Goode & Bean, 1896, p. 105, P1. 33 (fig. 124), North Atlantic at 44°25'N, 53°12'W.
Astronesthes gemmifer Goode & Bean, 1896: Gibbs (1964), Clarke (1974), Gibbs in Whitehead et al. (1984),
Parin & Borodulina (2000).

TaxoNoMY: Parin & Borodulina (2000).

HAWAIIAN RECORDS: O‘ahu to the Hancock Seamounts at 245 m at night, 58—1150 m during day (Clarke,
1974; R. Gibbs, unpubl. presentation, 1986 ASIH meeting; Parin & Borodulina, 2000).

GENERAL RANGE: Circumglobal in the tropical and subtropical Gulf of Mexico, Atlantic, Indian, and
Pacific oceans except for the eastern Pacific between 30°N-30°S. Few specimens have been collect-
ed outside of the North Atlantic; known only from the Hawaiian Islands in the central Pacific. Epi-,
meso-, and bathy-benthopelagic at 58—1900 m, to 3200 m fishing depths (Gibbs, 1964; Clarke, 1974;
Gibbs in Whitehead et al., 1984; Parin & Borodulina, 2000).

Astronesthes indicus Brauer

Astronesthes indicus Brauer, 1902, p. 287, between Zanzibar and the Seychelles at 5°12'05"S, 46°32'03"E.

Astronesthes indicus Brauer, 1902: Gibbs (1964, in part), Clarke (1974), Amesbury (1975), Borets & Sokolovsky
(1978), Novikov et al. (1981), Sokolovsky & Sokolovskaya (1981), Gibbs in Smith & Heemstra (1986),
Parin & Borodulina (1996).

TaxoNoMy: Parin & Borodulina (1996).

HAWAIIAN RECORDS: O‘ahu to Milwaukee Seamount at 30—750 m at night, 500-800 m during day, with
fishing depths recorded to 2000 m (Clarke, 1974; Amesbury, 1975; Novikov et al., 1981; Parin &
Borodulina, 1996).

GENERAL RANGE: Indo-Pacific, primarily tropical but also warm-temperate, from east Africa and the
Arabian Gulf to northwestern Australia, southern Japan, the Hawaiian Islands, and the Galapagos
Islands. Rare or absent from the central ocean gyres. Records from the Atlantic Ocean and Gulf of
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Mexico refer to A. atlanticus Parin & Borodulina, 1996. Mesopelagic at 1-1000 m, with fishing
depths to 2000 m (Gibbs, 1964, in part; Clarke, 1974; Novikov et al., 1981; Sokolovsky & Soko-
lovskaya, 1981; Parin & Borodulina, 1996).

[Astronesthes indopacificus Parin & Borodulina]

Astronesthes indopacificus Parin & Borodulina, 1997, p. 781, Fig. 4, equatorial Pacific at 0°18'N, 150°12'W.

Astronesthes cyaneus non (Brauer, 1902): Goodyear & Gibbs (1970, in part), Borets & Sokolovsky (1978) in
part?, Sokolovsky & Sokolovskaya (1981) in part?

Astronesthes indopacificus Parin & Borodulina, 1997: Parin & Borodulina (1997).

TaxoNoMY: Parin & Borodulina (1997; noted that the illustration of this species published in the English
translation of its description is actually of A. dupliglandis; the correct illustration was published as
an erratum in J. Ichthyol. 1998, vol. 38, no. 6, p. 490).

HAWwAIIAN RECORDS: None but records from 0