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MIDWATER FISHES FROM THE GULF OF CALIFORNIA
AND THE ADJACENT EASTERN TROPICAL PACIFIC!

By GARY D. BREWER?

ABSTRACT: This faunal study is based on over 56,000
specimens, representing at least 113 species distributed in 49
families, including Alepocephalidae, Apogonidae, Astronestidae,
Balistidae, Bathylagidae, Bothidae, Branchiostegidae, Bregma-
cerotidae, Carangidae, Cetomimidae, Chiasmodontidae, Chau-
liodontidae, Coryphaenidae, Cynoglossidae, Diodontidae, Eche-
neidae, Engraulidae, Exocoetidae, Gonostomatidae, Holocen-
tridae, Idiacanthidae, Kyphosidae, Linophrynidae, Macrouridae,
Melamphaeidae, Melanocetidae, Melanostomiatidae, Moridae,
Myctophidae, Nemichthyidae, Neoscopelidae, Nomidae, Ogcoce-
phalidae, Oneirodidae, Ophidiidae, Paralepididae, Polynemi-
dae, Scopelarchidae, Scorpaenidae, Scyliorhinidae, Serrivo-
meridae, Scombridae, Sternoptychidae, Stomiatidae, Stroma-
teidae, Thaumatichthyidae, Trachipteridae, Trichiuridae, and
Zoarcidae. Specimens were taken by 10-ft Isaccs-Kidd Midwater
Trawl during the University of Southern California R/V Velero
IV cruises in the Gulf of California and the adjacent eastern
tropical Pacific in 1967 and 1970. Approximately 90 percent of
the total number of specimens belonged to two families, Myc-
tophidae and Gonostomatidae, and the majority of these to only
two species, Triphoturus mexicanus and Cyclothone acclinidens,
respectively.

Several endemic species (Avocettina bowersi, Bathophilus
filifer, Chauliodus barbatus, Lestidiops pacificum, Benthosema
panamense, Diaphus pacificus, Bregmaceros bathymaster, Bro-
tuloides emmelas, Melamphaes laeviceps, Melamphaes macro-
cephalus, Oneirodes luetkeni, Melanocetus ferox, Borophryne
apogon) are adapted, exclusively to the unique hydrological
features (i.e. the extensive oxygen minimum layer) present in
the eastern tropical Pacific. Furthermore, the tropical eastern
Pacific is a center of origin and distribution for a number of
fishes which occur along the west coasts of North and South
America, including Vinciguerria lucetia, Idiacanthus antros-
tomus, Diogeniclithys laternatus, Lampanyctus parvicauda,
Melamphaes acanthomus, Scopeloberyx robustus, and Scopelo-
gadus mizolepis bispinosus.

A comparison of trawl data from inside the Gulf of Cali-
fornia with those data from along the coast of Mexico indicate
the Gulf to be a limiting environment for a number of eastern
Pacific fishes.
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INTRODUCTION

For a number of years, members of the Department of Biology and Allan
Hancock Foundation of the University of Southern California, with support
from the National Science Foundation, have been sampling the midwater
fauna of the eastern Pacific Ocean aboard the R/V Velero IV. As a part of
this program, special cruises to the Gulf of California and to the waters off the
west coast of Mexico (the Middle American Trench) were made in November,
1967 and January, 1970, respectively. The purpose of these cruises was to
survey the midwater fauna of these areas using a 10-ft Isaacs-Kidd Midwater
Trawl IKMWT) (Isaacs and Kidd, 1953).

Almost no deep sea collecting had been undertaken in the eastern tropical
Pacific before 1891, when the Albatross made its historic voyage from the
Galapagos Islands to the tip of Baja California. Garman’s description (1899)
of the midwater and benthic fishes collected during that cruise included 180
species, of which 85% were described as new to science.

Townsend and Nichols (1925) listed deep sea fishes from Albatross
stations on the outer coast of Baja California and from two stations at the
mouth of the Gulf of California. Parr (1931) described midwater fishes taken
during the Pawnee Expedition from the west coast of Central America and
Mexico. Mesopelagic fishes from off the coast of Peru were reported by
Morrow (1957), and from the Peru-Chile Trench by Bussing (1965). Laven-
berg and Fitch (1966) made 25 tows with a midwater trawl in the Gulf of
California, and Robison (1972) has recently discussed the distribution of 39
species of midwater fishes in the Gulf of California.

Several other reports of fishes from the Gulf of California and the
eastern tropical Pacific have been published, but generally, these are con-
cerned with epipelagic and near-shore species (Meek and Hildebrand, 1923-
28; Breder, 1936; Brock, 1938; Fowler, 1944; Seal, 1940-46; Ricker, 1959;
Clemens and Nowell, 1963). Other reports have dealt with only a particular
group of midwater fishes, such as those by Beebe and Vander Pyl (1944) and
Alverson (1961) on the family Myctophidae. More recently, data from the
wide-ranging EASTROPAC cruises were used by Moser and Ahlstrom (1970)
and Ahlstrom (1971), to describe development in members of the family
Myctophidae and the kinds and abundance of fish larvae in the eastern
tropical Pacific, respectively.

The eastern tropical Pacific is a hydrographically unique region, largely
independent of the major Pacific Ocean gyre systems, with water masses
peculiar to it. This uniqueness is reflected in the prominent endemic element
of the fauna. A comprehensive survey of the midwater ichthyofauna is not
available for a large portion of the eastern tropical Pacific. This study is an
attempt to partially fill that void.

Furthermore, a knowledge of the systematics and distribution of the
eastern tropical Pacific ichthyofauna is essential for an understanding of the
origin and relationships of a number of species which range into the Transi-
tional Waters off the west coasts of North and South America.
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This report is intended to 1) give an annotated list of the fishes taken by
the R/V Velero IV from two cruises in the Gulf of California and the adjacent
eastern tropical Pacific; and 2) to correlate the physico-chemical environment
with the midwater fish distribution in the tropical eastern Pacific and areas
adjacent to it.

MATERIALS AND METHODS

Cruise 922, to the Gulf of California by the R/V Velero IV, was under-
taken in November, 1967. A total of 35 trawls were made with a 10-ft IKMWT.
An additional 26 IKMWT’s were taken during cruise 1061, in January, 1970,
from off Acapulco, Mexico, to Cabo San Lucas, Baja California. Together,
the collections from the two cruises represent a continuous series of stations
in the eastern Pacific and the Gulf of California between 16° N, 100° W and
29° N, 113° W.

Station data and a map of the study area are shown in Table | and Figure
1, respectively. Station data are listed in sequence, the southernmost stations
from cruise 1061 are given first. Included in the data are the date of each
trawl and the location when the net started down and when it reached the
surface after fishing. Time, in Pacific Standard Time, is listed when the net
started down. Bottom depths were taken from fathometer readings and are
listed in meters. The maximum depth of each trawl was determined from
Benthos time-depth recorder charts. Since the net was without a closing
device and fished continuously while in the water, this period is listed as total
fishing time. The period in which the net fished at the approximate desired
depth is listed as time at depth.

An attempt was made to specifically identify every fish taken. However,
this proved impossible because of a number of specimens belonging to poorly
known families and genera, some larval forms, and damaged individuals.
When specific determination could not be made, individuals were placed in a
higher taxonomic category and the reasons briefly explained in the annota-
tions. A number of specimens in the collection undoubtly belong to undescribed
species. These individuals have been so designated and have become available
to specialists on the various groups.

The listing of orders and families in the annotated list largely follows
the phylogenetic sequence adopted by Greenwood et al. (1966), with genera
and species in each family listed alphabetically. Positive station numbers
follow each species name, and these are followed, in parenthesis, by the
number of individuals captured at each station. The size ranges are listed to
the nearest millimeter. In all cases, sizes of specimens are in standard length.
A plus sign following a measurement indicates that a posterior portion of the
animal was missing. Maps, showing the locations of capture are included for
the more significant captures only.

Since the net was open and fishing continuously at all depths, a number
of epipelagic forms were captured. All fishes taken are reported here, but in
the discussion major emphasis is placed on the midwater fishes.
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TaBLE |
Station Data

0 X Cruise 1061
ocation Max. Time Total

Start End Bottom Wire Trawl At Fish.
Station Date Lat. N Long. W Lat. N Long. W Hour Depth Out Depth Depth Time

13727 1-12-70 16°16’ 100°08’ Dip net station
13728 1-12-70 16°16’ 100°08’ 16°17° 100°14" 22:48 3290 1220 435 1:00 2:02
13729 1-13-70 16°17" 100°14’ 16°18 100°21’ 01:05 3290 2750 1100 1:00 2:50
13730 1-13-70  16°33’ 100°36’ 16°39’ 100°59’ 04:22 3840 3970 1290 3:00 5:52
13736 1-14-70  17°05’ 101°52" 17°01’ 102°07" 08:28 2750 3970 1240 3:00 5:49
13737 1-14-70  17°01’ 102°07° 17°08’ 102°18’ 14:28 4300 2750 900  2:00 4:22
13738 1-14-70  17°08’ 102°18’ 17°10' 102°22" 19:00 4080 915 250 1:00 1:36
13739  1-15-70 17°47' 103°20" 17°54’" 103°36’ 04:47 3020 3970 1320 3:00 5:57
13740 1-15-70 17°54’ 103°36’ 18°00° 103°49’ 10:51 3200 3360 1050 2:00 4:24
13741 1-15-70 18°00" 103°49" 18°00" 104°01’ 15:28 2840 2750 875 2:00 3:59
13748 1-17-70 19°05’' 104°10" 19°05’ 105°13’ 13:40 1560 3360 1050 2:00 3:50
13749 1-17-70 19°05’ 105°13’ 19°14’ 105°32' 17:40 1460 1525 410 1:43  2:30
13750 1-17-70 19°14’ 105°32' 19°24’ 105°45" 20:20 3290 3660 1200 3:00 5:30
13751 1-18-70 19°24’ 105°51’ 19°39’ 105°51’ 02:10 3020 3050 950  3:00 5:04
13757 1-18-70 19°53’ 105°59’ 20°05' 106°06' 19:40 2510 3050 940 3:00 5:03
13758 1-19-70 20°05’ 106°06’ 20°21’ 106°10’ 00:55 2560 3050 950 3:00 5:07
13759 1-19-70 20°21’ 106°10" 20°40’ 106°24’ 06:07 2270 3660 1280 3:00 6:08
13760 1-19-70 21°04’ 106°21’ 21°14" 106°32' 15:37 4210 3060 980 3:00 5:07
13761 1-19-70 21°19’ 106°32" 21°19’ 106°39" 20:50 3660 1220 375 1:30  2:14
13762  1-19-70 21°19" 106°39" 21°30" 106°48 23:20 3300 3360 1090 2:00 5:30
13763 1-20-70 21°30" 106°48" 21°39’ 106°53’ 04:04 2750 3050 1015 2:00  4:06
13771 1-21-70 22°21’ 108°12' 22°25' 108°29’ 15:15 2560 3050 940 2:23  4:22
13772 1-21-70  22°25’ 108°29" 22°31'" 108°45' 19:49 2710 3360 1040 2:30  4:43
13773 1-22-70  22°50’ 109°09’ 22°35’ 109°36¢’ 06:10 1970 3660 1275 2:53  5:40
13777 1-22-70 22°34' 109°29’ 22°36' 109°54’ 20:30 2800 3970 1150 3:00 5:52
13778 1-23-70 22°36' 109°54’ 22°37' 110°11’ 02:33 2710 3360 1000 3:00 5:16
1 3:00 5:04

13779 -23-70  22°37° 110°11' 22°41’ 110°28" 08:01 2560 3050 875

Cruise 922

11731 11-07-67 21°26' 106°43’ 21°15’ 106°37" 22:35 2790 1070 325 2:00  3:13
11732 11-08-67 21°15' 106°37' 21°02" 106°39’ 03:00 3660 1980 625 2:00  3:50
11733 11-08-67 21°02" 106°39" 20°35’ 106°17" 07:05 4160 3960 1500 4:00 8:15
11734 11-08-67 20°35" 106°17" 20°49' 106°24’ 15:25 3294 1070 400 2:00  2:57
11735 11-08-67 20°49" 106°24’ 21°00’ 106°30" 18:35 3360 1980 650 2:00 4:00
11748 11-11-67 21°39' 106°58' 22°00° 107°19’ 13:20 2820 3960 1675 4:00 8:16
11749 11-11-67 22°00' 107°19’ 22°51’ 108°14’ 21:53 2790 1370 450 2:00 3:02
11750 11-12-67 22°51’ 108°14’ 22°24’ 108°01’ 14:28 2560 3960 1370  4:00 8:38
11751 11-12-67 22°24’ 108°01’ 23°03’ 108°17" 23:16 2880 3960 1500 4:00 8:36
11752 11-13-67 23°03’ 108°17° 22°33’ 107°58' 07:47 2870 2290 730 3:00 5:06
11764 11-15-67 23°13’ 108°09’ 23°32’ 108°24’ 10:15 2470 3960 1500 4:00 8:30
11765 11-15-67 23°32" 108°24’ 23°42' 108°33’ 18:52 2470 2290 730 2:00 4:16
11766 11-15-67 23°42’ 108°33’ 24°01’ 108°52" 23:14 2650 3960 1500 4:00 8:26
11767 11-16-67 24°01’ 108°52’ 24°23’ 109°10° 08:12 2560 3960 1500 4:00 7:13
11768 11-16-67 24°23’ 109°10° 24°04’ 108°54" 15:38 2560 3960 1500 4:00 7:39
11781 11-22-67 24°58' 110°12’ 25°10' 110°14° 00:57 1120 1980 550  2:00 3:15
11782 11-22-67 25°10° 110°14’ 25°28' 110°12' 04:22 1900 3960 1500 4:00 6:54
11783 11-22-67 25°31' 110°09’ 25°36’ 110°09 11:25 2050 1070 400  2:00 2:48
11784 11-22-67 25°36’ 110°09' 25°49’ 110°10’ 14:20 2020 2290 680  2:00 3:33
11785 11-22-67 25°49’ 110°10° 25°26’ 109°58' 18:05 1920 3960 1500  4:00 7:02
11786 11-23-67 25°26’ 109°58" 25°03’ 110°23’ 01:20 2200 3960 1500 2:45  5:50
11798 11-25-67 26°02’ 110°23" 26°19’ 110°42" 14:27 1830 3960 1500 4:00 7:03
11799 11-25-67 26°10° 110°42" 26°34' 110°40'° 21:45 2280 3050 950 4:00 7:10
11800 11-26-67 26°34" 110°40" 26°44’ 110°41’ 05:07 1280 1980 550 2:00 3:20
11801 11-26-67 26°44’ 110°41' 26°59 110°58' 08:35 1280 2590 800 3:00 4:52
11802 11-26-67 26°59’ 110°58' 27°11' 111°17" 13:40 1460 3960 1500 4:00 7:02
11803 11-26-67 27°11' 111°17" 27°14’ 111°22' 20:52 1700 305 100 1:00 1:10
11804 11-26-67 27°14’ 111°22' 27°33’ 111°52' 22:15 1920 3960 1500 5:20 8:25

11818 11-28-67 27°27 Mechanical failure, all specimens lost

11819 11-29-67 27°43’ 111°56' 27°56" 112°10' 18:14 1560 3050 950 3:35

2130 660 0:25  6:06
11820 11-30-67 27°56' 112°11' 28°17° 112°28' 00:30 600 1370 400 4:30  6:22
11821 11-30-67 28°33’ 112°49’ 28°46’ 113°06’ 11:15 732 2130 630 4:10  5:31
11822 11-30-67 28°46’ 113°06" 28°35’ 112°52' 16:53 1280 1530 450 3:00 4:00
11823 11-30-67 28°35’ 112°52' 29°03’ 113°21" 21:00 915 2750 850 8:17  9:37
11839 12-03-67 27°08’ 111°37° 27°01’ 111°32" 10:25 1875 3360 1100 1:23  3:20
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All material has been deposited at the Natural History Museum of Los |
Angeles County. !

ANNOTATED LIST OF FISHES

SQUALIFORMES
Scyliorhinidae
Galeus piperatus Springer and Wagner, 1966
11821 (1) 283 mm.
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FIGURE 1. Midwater trawl stations occupied in the Gulf of California and the eastern
tropical Pacific during November 1967 (squares) and January 1970 (circles).
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ANGUILLIFORMES
Leptocephali

13729 (11) 65-226 mm; 13730 (2) 103-112 mm; 13737 (1) 120 mm; 13738 (2)
62-106 mm; 13739 (4) 85-124 mm; 13741 (2) 73-99 mm; 13748 (12) 84-180 mm;
13749 (11) 49-191 mm; 13750 (10) 82-119 mm; 13751 (11) 74-182 mm; 13758 (25)
73-120 mm; 13759 (22) 93-165 mm; 13760 (12) 53-108 mm; 13762 (10) 52-123 mm;
13763 (10) 90-189 mm; 13771 (8) 80-165 mm; 13772 (16) 50-180 mm; 13777 (1)

80 mm; 13779 (2) 77-120 mm; 11734 (49) 62-175 mm.
On the basis of pigmentation, body length and depth, and the shape and
size of the head and jaws, at least cight species of leptocephali are represented

in the collection.

Serrivomeridae

Serrivomer sector Garman, 1899 (Fig. 2)

13729 (1) 394 mm; 13730 (2) 410-526 mm; 13736 (3) 398-525 mm; 13737 (5)
340-410 mm; 13739 (4) 351-508 mm; 13740 (8) 410-605 mm; 13741 (1) 300 mm;
13748 (7) 340-410 mm; 13751 (3) 448-540 mm; 13757 (7) 404-473 mm; 13758 (6)
460-490 mm; 13759 (5) 344-558 mm: 13760 (2) 380-458 mm; 13761 (1) 325 mm;
13762 (6) 441-561 mm; 13763 (4) 400-603 mm; 13771 (4) 425-485 mm; 13772 (3)
420-470 mm; 13773 (1) 422 mm; 13777 (3) 443-574 mm; 13778 (3) 470-530 mm;
13779 (10) 425-520 mm; 11733 (8) 362-600 mm; 11748 (2) 425-558 mm; 11750 (4)
432-504 mm; 11751 (5) 412-584 mm; 11752 (1) 420 mm; 11764 (4) 448 +-537 mm;
11766 (3) 419-590 mm; 11767 (5) 339-553 mm; 11768 (1) 606 mm; 11782 (2)
405-575 mm; 11784 (1) 150+ mm; 11785 (6) 420-586 mm; 11786 (2) 480-540 mm;
11802 (3) 480-546 mm; 11804 (5) 465-570 mm; 11819 (1) 490 mm; 11839 (1)
554 mm.

Nemichthyidae
Avocettina bowersi (Garman, 1899) (Fig. 2)
13738 (2) 240-386+ mm; 13748 (1) 323+ mm; 13757 (2) 249+ -455 mm; 13758
(2) 347-390+ mm; 13760 (3) 346-420 mm; 13761 (1) 365+ mm; 11766 (1) 420 mm;
11799 (1) 420 mm; 11802 (1) 441 mm; 11804 (1) 458 mm; 11819 (3) 453-515 mm.

Avocettina infans (Glinther, 1878) (Fig. 2)
13773 (2) 455-525 mm; 13778 (1) 552 mm; 11750 (1) 612 mm; 11751 (1) 4904+ mm;
11765 (1) 612 mm; 11766 (1) 714 mm; 11767 (1) 645 mm; 11802 (1) 554 mm.

It is with some hesitation that [ have assigned specific names to the above
specimens of Avocettina. The taxonomic limits of the genus are not well
understood, and much confusion exists in the literature. Part of the confusion
arises because the long, slender bodies of the animals are easily broken, and
after regeneration of new caudal fin rays, it is difficult to determine how much
of the tail has been lost. Thus, at times, meristic data are of little value. The
problem is further confounded by the apparent extreme intraspecific variation
in such characters as number of fin rays, number of vertebrae, and length of
snout.

In their revision of the family, Roule and Bertin (1929) suggested that
Nemichthys infans (Glnther), Labichthys elongatus Gill and Ryder, Labich-
thys gilli Bean, and Labichthys bowersi Garman were synonymous with
Avocettina infans (Glnther). This suggestion was based on the extreme
variability of several characters in “Dana” specimens from both Atlantic and
Pacific Oceans. They were hesitant to include bowersi in the synonmy, but
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only because Garman'’s dorsal ray count of 252 was low compared to over
300 rays for other described species. All other morphometric and meristic
data of bowersi, they felt, were within the range found for 4. infans.

In the present specimens a broad range of morphometric and meristic
characters was similarly found. Two groups were finally established on the
basis of cephalic sensory pore arrangement. In A. bowersi, the anteriormost
supraorbital pore lies in front of the posterior nare, while in A. infans all of
the supraorbital pores are posterior to the nares. The ranges of counts and
measurements were found to vary for the two species as follows:

A. infans A. bowersi

Dorsal rays 303-340 202-287

Lateral line pores 183-195 143-183

Diameter of eye into

postorbital distance

(distance from posterior

margin of the eye to the

opercular opening) 2.7-3.7 3.8-44

Dorsal-fin origin 0.0-0.5 eye diameters 1.5-2.0 eye diameters
behind the posterior behind the posterior
end of the pectoral end of the pectoral
fin base fin base

Anal-fin origin beneath 24-34 dorsal-fin ray 16-24 dorsal-fin ray

Environmental influences undoubtedly play an important role in causing
variation in morphometric and meristic characters in these eels, but the
degree of geographical variation for each species is as yet, unknown. Clearly,
a more detailed study with a larger sample size is needed.

Nemichthys scolopaceus Richardson, 1848 (Fig. 3)

13751 (2) 293-856 mm; 13759 (2) 867-924 mm; 13760 (1) 795 mm; 13772 (2) 300-
785 mm; 13777 (1) 310 mm; 13779 (3) 880-989 mm; 11766 (1) 795+ mm; 11767
(1) 853 mm; 11768 (2) 835-1147 mm; 11784 (1) 529 mm; 11785 (1) 882 mm; 11786
(2) 651-760+ mm; 11798 (1) 755 mm; 11799 (2) 535-970 mm; 11801 (1) 880 mm:;
11802 (1) 626+ mm; 11803 (1) 556 mm; 11804 (4) 389-960 mm; 11819 (2) 715+ -
748 mm; 11820 (1) 605 mm.

CLUPEIFORMES
Engraulidae
Engraulidae — unidentified larvae
13760 (2) 13 mm.

SALMONIFORMES
Bathylagidae
Bathylagus nigrigenys Parr, 1931 (Fig. 3)
13728 (1) 36 mm; 13729 (8) 25-44 mm; 13730 (2) 31-64 mm; 13736 (2) 51-52 mm;
13737 (6) 22-87 mm; 13738 (5) 28-79 mm; 13740 (25) 21-89 mm; 13741 (24) 19-
74 mm; 13748 (6) 21-40 mm; 13750 (3) 37-70 mm; 13751 (6) 25-71 mm; 13757 (12)
24-73 mm; 13758 (27) 20-73 mm; 13759 (5) 25-53 mm; 13760 (33) 25-85 mm;
13761 (6) 23-63 mm; 13763 (29) 24-79 mm; 13771 (17) 28-69 mm; 13772 (11)
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Fi1GURE 2. Locations of capture of A) Serrivomer sector, BY Avocettina bowersi, and
C) Avocettina infans indicated by blackened squares and circles.
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26-69 mm; 11731 (1) 58 mm; 11732 (5) 23-31 mm; 11733 (10) 15-82 mm; 11748 (6)
14-65 mm; 11749 (2) 63-74 mm; 11750 (9) 17-83 mm; 11751 (3) 19-50 mm; 11764

(2) 52-53 mm; 11766 (1) 58 mm; 11767 (1) 80 mm; 11782 (1) 25 mm; 11802 (1) !

63 mm.

According to larval surveys by Ahlstrom (1971), this species is common

throughout the eastern tropical Pacific north of 5° S. In the present study,
B. nigrigenys was taken only occasionally within the Gulf, where it is largely

replaced by the more abundant Leuroglossus stilbius stilbius (this supports .

earlier distributional data by Lavenberg and Fitch, 1966). Furthermore, while
L. stilbius stilbius is taken off the outer Baja California coast, B. nigrigenys
is apparently replaced by the closely related B. wesethi (Wisner, 1962; Berry
and Perkins, 1966).

Bathylagus pacificus Gilbert, 1890
11750 (1) 155 mm.

This is the first record of Bathylagus pacificus from the Gulf of California,
and the southernmost record. It was previously recorded from the Gulf of
Alaska to the Pacific side of northern Baja California (Fitch and Lavenberg,
1968).

Bathylagus wesethi Bolin, 1939
13779 (4) 24-59 mm.

Leuroglossus stilbius stilbius Gilbert, 1890 (Fig. 3)

11764 (3) 27-36 mm; 11765 (1) 26 mm; 11767 (8) 21-56 mm; 11768 (16) 15-47 mm;
11781 (10) 21-80 mm; 11782 (3) 26-32 mm; 11784 (6) 31-74 mm; 11785 (5) 20-34
mm; 11786 (6) 24-30 mm; 11798 (37) 24-67 mm; 11799 (4) 25-50 mm; 11800 (129)
27-79 mm; 11801 (90) 24-79 mm; 11802 (21) 21-92 mm; 11803 (441) 23-65 mm;
11804 (21) 23-55 mm; 11819 (23) 22-74 mm; 11820 (632) 25-96 mm; 11821 (51)
31-51 mm; 11839 (29) 21-91 mm.

Borodulina (1968) has recognized three subspecies of Leuroglossus, L.
stilbius schmidti from the Bering Sea, L. stilbius stilbius from the north eastern
Pacific, and L. stilbius urotranus from the Peru-Chile Trench. A single
specimen of L. stilibus stilbius reported from the Gulf of Panama (Borodulina,
1968) is of questionable identity. In the present study, 26 IKMWT’s outside
the Gulf of California, along the coast of Mexico failed to yield representatives
of this form.

Gonostomatidae

Cyclothone acclinidens Garman, 1899 (Fig. 4)

13728 (499) 21-51 mm; 13729 (229) 27-47 mm; 13730 (176) 26-50 mm; 13736 (130)
27-56 mm; 13737 (564) 20-53 mm; 13738 (444) 25-49 mm; 13739 (321) 28-54 mm,;
13740 (614) 26-48 mm; 13741 (462) 17-51 mm; 13748 (628) 20-53 mm; 13749 (138)
26-50 mm; 13750 (205) 20-51 mm; 13751 (1846) 20-55 mm; 13757 (2556) 20-53 mm;
13758 (1962) 17-54 mm; 13759 (1302) 20-48 mm; 13760 (734) 18-51 mm; 13761
(930) 23-55 mm; 13762 (261) 20-48 mm; 13763 (903) 20-50 mm; 13771 (879)
18-52 mm; 13772 (1189) 16-49 mm; 13773 (454) 22-53 mm; 13777 (78) 10-55 mm;
13778 (458) 24-54 mm; 13779 (653) 17-48 mm; 11733 (1) 35 mm.

This was the second most abundant fish taken in the survey. A total of
18,606 individuals were collected at 27 stations. Surprisingly, not a single





















































































































