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ABSTRACT

Fishes of more than 125 taxa were collected in neuston and bongo net
tows from in and near Deepwater Dumpsite 106 during four seasonal cruises
in 1978, and in bongo net tows taken 11 km north of the dumpsite during
MARMAP 1 coastal plankton surveys from 1974 to 1976. Although myctophid
fishes predominated, young stages of shelf-dwelling taxa occurred in the
vicinity of the dumpsite on all cruises, indicating that transport off the
shelf occurs throughout the year. Young stages of taxa from more southern
latitudes were also common in the catches.



INTRODUCTION

In 1970 the Council on Environmental Quality (Anonymous, 1970) made
recommendations to the President that led to the Marine Protection, Research
and Sanctuaries Act of 1972 (Public Law 92-532). One section of this Act,
Title II, assigned responsibility to the Department of Commerce for a program
of monitoring and research on the effects of dumping material into ocean waters.
_ Among the areas chosen for particular studies were four North Atlantic sites
used for dumping industrial waste. Two of these sites are in the Gulf of Mexico,
a third is north of Puerto Rico, and the fourth, Deepwater Dumpsite 106, the
one with which this report is concerned, is off the east coast of the United
States adjacent to the northeast industrial area.

Deepwater Dumpsite 106 (DWD 106) is 170 km southeast of Ambrose Light and
about 105 km east of Cape Henlopen, Delaware at 38°40'N to 39°00'N and 72°00'W
to 72°30'W (Figure 1). Its center is about 170 km from the mean position of the
Gulf Stream north wall and about 48 km from the edge of the shelf. Its area is
1295 km? and depth varies between 1300 and 2700 m although most of the site is
over depths greater than 2000 m (Musick, 1975). Within the confines of DWD 106
is a smaller site that has been used for over 10 years as a dump for industrial
waste (Pearce et al., 1975, 1977; Musick, 1975). Navigational charts also
designate it as an explosives dump. South of the dumpsjte and centered on co-
ordinates 38°30'N and 72°06'W is a site of about 250 km¢ that has been used for
the disposal of radicactive material {Dyer, 1975). Although there have been dumps
of sewage sludge at DWD 106, most of the waste is of industrial origin. Bisagni
et al. {1977) gave an account of the kinds, amounts, and origins of wastes dumped
at the site in 1974 and 1975. More general information about DWD 106 can also
be found in a recent Department of Commerce report (Anonymous, 1980).

Until the early 1970's, there was no specific program for study of the dump-
site, although on occasion during various surveys in connection with other objectives,
pertinent biological and physical oceanographic data were collected near the site,
Biological studies of that ocean area go back about a century to those reported
by Agassiz {1888) and briefly summarized by Musick (1875). Warsh (1975) gave
a general account of collections of pertinent historical data and its origins.

Baseline studies "...for the purpose of characterizing the site's environment
and bijota" were summarized in NOAA Dumpsite Evaluation Report 77-1 (Anonymous, 1977a).
The coliection of this baseline information was considered to be "...an important
first step, in order to compare subsequent monitoring findings with the baseline
data to ascertain effects-that might be ascribed to dumping” (Anonymous, 1977b).*

The fishes listed in this report are from samples taken for various analyses
(e.g., pathological and chemical) designed to determine the effects of the wastes
on the biota of the dumpsite and adjacent waters. Since some of the analyses
consumed the specimens, not all of the fishes were available for identification
and inclusion in this report. Because of this, this report does not provide a
complete qualitative or quantitative register of all of the fishes from the four
1978 cruises.

Funds were provided by Ocean Dumping Program (C3x4), NOS, NOAA (NOAA Task
Number 871213) in support of NEFC's Ocean Pulse Program. Suppliementary collections
from 11 km north of the dumpsite between 1974 and 1976 were taken during MARMAP
(Marine Resources Monitoring Assessment and Prediction) surveys which provide
the principal source of information on the changing status of the nation's fishery
resources,
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SAMPLING STRATEGY

Dates of the four cruises in 1978 were set so that we could take into
account any seasonal differences in biota or oceanographic conditions in the
analyses of the effects of dumping at DWD 106. The cruises were five to eight
days long (Table 1). Figures 2-5 show the.positions of net tows from which
material was available for this report.

The general study pattern for each of the four cruises was similar. The
major event was a prearranged dump of a bargeload of industrial waste. Before
the dump, we occupied stations to collect water samples and biological samples
for comparison with those taken during the experiment and to assure that the
equipment was working properly. Some of these pre-dump stations were outside
the dumpsite beyond at least the immediate influence of dumpsite contaminants,
but where other conditions were similar to those within the dumpsite. Other pre-
dump stations were in the dumpsite in the immediate vicinity of the impending
dump, since this was the milieu for the experiment.

Dumps were arranged to be early in the day to take advantage of as much
daylight as possible while tracking the dispersal of the waste. Several devices
were used to track and sample the waste plume as it dispersed. These included
special acoustic eguipment to provide information about the vertical dispersal,
drogues with radar reflectors and lights, STD's, and a pump that could provide
water samples from several depths simultaneously. Water samples were taken before
and after the dump for later chemical analyses and comparison with data collected
during the experiment.

Since collection of biological baseline information had been a major
objective of past DWD 106 cruises, the major objective of the biological sampling
in 1978 was to provide organisms for a variety of analyses, including chemical
and pathological analyses of their tissues. A particular effort was made to collect
fish eggs to determine the effects of wastes on their chromosomes. Such analyses
require organisms of quite large size and/or in quite large numbers if the
analyses are to provide reliable information. Given the objective; and the
necessary constraints imposed by the collection of physical and chemical data and
samples; namely the use of winches and booms for towing instruments, and the
maneuvering of the vessel, especially in the hours immediately after the dump;
we found that the best coliecting device available to us was the 0.5 x 1-meter
neuston net. It collected largd organisms as well as fish eggs, and did not require
one of the winches to set and retrieve. Occasionally we towed the bongo nets for
subsurface sampies, usually in attempts to determine whether acoustic s1gnals were
coming from sunken waste or whether they had a biological origin.

Predictably, daylight catches in the neuston net were small, except when
sargassum weed and its associated fauna was present, se most of the biological
sampling was at night. Once the experiment began, the location of our sampling was
dictated by the Tocation of the vessel as it tracked the waste plume.
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To enlarge on the checklist of ichthyoplankton that might occur in the
vicinity of the dumpsite, I have included supplemental material from 60 cm
bongo net tows taken from 1974 to 1976 during a survey of fish eggs and larvae
in the Mid-Atlantic Bight. A1l of it is from a station 11.2 km north of the
dumspite at 39°07'N and 72°11'W.

METHODS

Two kinds of nets were used to collect the material. The neuston net is a
0.5 x T-meter rectangular frame with a 0.505-mm mesh net. Ideally this net is
towed half submerged at speeds of 1.5 to 3 knots. Usually we collected neuston
samples throughout the night. While we picked through a sample and removed and -
preserved organisms according to the requirements of the different investigations,’
the net was reset. Tow durations for the neuston net were 6 to 70 minutes. The
bongo nets consist of two 61-cm diameter frames joined and towed side-by-side at
about 1.5 to 2.5 knots {see Posgay and Marak, 1980). One frame is fitted with a
0.505-mm mesh net, the other with a 0.333-mm mesh net. )

The bongo net tows were of two kinds. The kind used to collect the material
on the 1978 cruises was a subsurface horizontal tow. The nets were lowered to the
desired depth and towed for varying periods between 6 to 58 minutes. A1l of the
supplemental material was collected by doubie-oblique bongo net tows. While the
vessel proceeded at about 1.5 knots, the nets were lowered to about 200 m and
immediately retrieved. The towing cable was let out at 50 m a minute and taken in
at 20 m a minute. Such tows usually took between 15 and 25 minutes. For the
supplemental collections, the nets were fitted with flow meters. This made it
possible to calculate the amount of water strained and, in turn, to calculate the
numbers of each organism caught under 10 square m of surface. Although the 1978
material was taken from both the 0.505-mm and 0.333-mm bongo nets, the supple-
mental material was all from the 0.505-mm bongo nets.

Fishes are listed in Tables 6 and 7 according to the classification of
Greenwood et al. (1966), except that I followed Weitzman (1974) for the gonostomatid,
sternoptychid, and related fishes. The nomenclature takes into account name
changes as compiled in Robins et al. (1980) and the amended spelling of family
names suggested by Steyskal (1980).

Specimens are listed in the tables as larvae (L), juveniles (J), or adults
(A). For most specimens, the status was obvious, but for some, their assignment
to one of these categories was somewhat subjective, especially the distinction
between juvenile and adult. For the myctophid fishes, I relied on Gibbs et al.
(1971) and Nafpaktitis et al. (1977).

Lengths are in millimeters and were measured from the tip of the snout to
the tip of the notochord on young specimens. On specimens with the caudal structure
developed, length was measured from the tip of the snout to the posterior edge of
the hypural elements. The lengths of the supplemental material were recorded as
falling within a range of one millimeter, e.g., 3.0-3.9 or 11.0-11.9. These
lengths are listed in the tables to the half millimeter, e.g., 3.5 or 11.5.
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Identifications relied on standard works. These include Anderson et al.
(1966), Aprieto (1974), Berry (1959), Berry and Vogele (1961), Bigelow and
Schroeder (1953), Bohlke and Chapman (1968 { Caldwell (1962), Cohen and Nielsen
(1978), Fahay (1975), Fahay and Obenchain 1978) Gibbs (1964) Grey (1964),
Gutherz (1970), Jordan and Evermann (1896- 1900), Kendall (1972 and 1979), Leiby
(1981), Leim and Scott (1966), Nafpaktitis et al. (1977), Rofen (1966), Russell
(1976), and Smith (1979).

RESULTS AND DISCUSSION

More than 125 taxa are represented in bongo and nueston catches from the
seasonal dumpsite cruises (Table 6) and in the supplemental material (Table 8).
Catches from each of the seasonal cruises are listed in Tables 2 through 5 and
catches for each of the cruises on which the supplemental material was collected
are listed in Table 7. If consideration is given to differences in the gear used
to collect the material, the fishes in the 1978 and suppiemental material are
similar to those listed in other reports, e.g. Anonymous (1977), Austin (1975},
?aed;;ch (1977), Krueger et al. (1975), Krueger et al. (1977), and Sherman et. al,

1977).

In Tables 6 and 8, those taxa with a single checkmark (v) are the young
stages of shelf fishes (e.g., Urophycis spp., Ammodytes spp., and Lophius americanus)
and those taxa with two checkmarks ,775 are the young stages of taxa commonly
found at latitudes south of the sumpsite (e.g., Abudefduf saxatilus and Scaridae
spp.). Taxa with no checkmark are mostly those that spend their Tives or the early
stages of their lives beyond the shelf edge (e.g., Myctophidae spp. and Paralepididae
spp.}. On the June and November cruises, we encountered sargassum weed with some
of its characteristic fauna (Dooley, 1972; Morris and Mogelberg, 1973).

Such faunal diversity reflects the complex oceanographic conditions at the
dumpsite. These conditions are described by Goulet and Hausknecht (1977), Ingham
et al. (1977), and Warsh (1975). Among these conditions are occasional seaward
excursions of the shelf-slope water front bringing highly variable shelf water
into the upper waters of the dumpsite (Ingham et al., 1977). This could account
for some of the young of shelf taxa on the four cruises of 1978 and some of those
shelf taxa found in the supplemwntal material. Another phenomenon probably con-
tributing to the faunal complexity is the irrequiar, but not infrequent, passage
of anticyclonic warm core Gulf Stream eddies through the dumpsite. Bisagni (1976)
gave a general account of these and specific information for such eddies in 1974
and 1975. Celone and Chamberlin (1980) gave an agcount of 11 such eddies off the
southern New England-and Middle Atlantic coasts in 1978. According to their data,
eddies were close to or in the dumpsite during the fall and winter cruises of
1978.

Myctophid fishes are abundant and important in offshore waters (Moser and
Ahlstrom, 1970)and at DWD 106 as well. Backus et al. (1977) describe a system of
Atlantic Ocean zoogeographic regions, provinces, and distribution patterns based
on mid-water trawl and neuston stations. Accord1ng to their system, the dumpsite
is at the western edge of the slope water province of the North Atlantic temperate
region. They assign North Atlantic myctophid fishes to nine distribution patterns
derived from their system (Backus et al., 1977, Figure 2, Table IV). Two of these,
the Mauritanian and the eastern pattern are eastern Atlantic categories. Myctophid
fishes in the collections reported on here represent six of the remaining seven
categories.
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Krueger et al. (1977) reported differences in their samples from different
parts of the dumpsite and Haedrich (1977) reported differences in his samples on
a night following a waste dump, but both papers stop short of attributing these
differences to the dumping alone. One can imagine both short-term and long-term
effects on organisms at, and in the vicinity of, the dumpsite. There are probably
effects at a distance as the wastes disperse and as organisms exposed to the
contaminants incorporate components of the waste and move beyond the dumpsite.
Any attempts to analyze the effects are further complicated by the vertical
migrations of much of the plankton and nekton at the site. Some components of
the wastes may be concentrated in parts of the food web; particularly in apex
predators. Nafpaktitis et al. (1977) mentioned the importance of myctophid
fishes in the diets of predators, and Casey and Hoenig (1977) mentioned the
selective feeding of some predators, and the possible spread of contaminants
by them as they migrate through the dumpsite and feed. Because of the oceano-
graphic compiexities of the dumpsite area, its faunal diversity, and our near-
total ignorance of even the general biology of the components of its biota, it
is difficult, perhaps impossible, to make a reliable estimate of the impact of
dumping on the ichthyofauna with the meager data now available.

This report constitutes NEFC, MED Report 81-03.
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Location of Deepwater Dumpsite 106 in relation to the coast and
ocean bottom features. The star indicates the location of the
station where the suppiemental material was taken {after Pearce

et al., 1977).
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Table 1. Station data for the 1978 cruises to Deepwater Oumpsite 106.
Only those stations from which samples were used for this
report are listed. Positions are in latitude north and
longitude west. Times and dates are in Greenwich Mean Time.
Depths are in meters (0 indicates a surface tow).

Station Data Time Position Gear Depth

Winter cruise, Albatross [V 78-01

1 30-1-78 0108-0137 39°859'-71°01" neuston 0
4 30-1-78 1022-1121 39°18'-71°45" neuston 0
8 2-11-78 0053-0153 38°80'-72°15" neuston 0
10 2-11-78 0647-0747 38°53'-72°19" neuston 0
14 2-11-78 2322-2353 - .38°%6'-72°10' neuston 0
15 3-11-78 0001-0037 38°56-72°10" neuston a
16 3-11-78 0306-0403 38956 -72°11" neuston ]
20 3/4-11-78 2335-0033 ~  38°48'-72°13' bongo . 1]
21 4-11-78 0246-0348 38°54'-72°1Q" neuston Q
22 4-11-78 0357-0501 38°58'-72°09" neuston 0
26 5-11-78 0042-0112 38°%5e'-72°07" neuston ¢
27 5-11-78 0730-0811 38°52'-72°21" neuston a
28 5-11-78 0817-0918 38°47r-72°21" neuston 0
Spring cruise, Mt. Mitchill 5-C508-MI-7878
1 6-1v-78 1122-1182 38°17'.72°42" neuston 0
5 7-1v-78 0616-0648 38°45'-72°08" neuston Q
6 8-1v-78 0112-4142 38°59'-71°%%" neuston 0
7 B-1v-78 0155-0225 39°01'-71°51" neuston Q
8 8-1v-78 0237-0307 39°02'-71°51" neuston 0
10 8-1v-78 0512-05%42 39°09'-71°50" neuston ]
14 g8-1v-78 1701-1731 39°09'-72°40" neuston ¢
15 8-1v-78 1752-1852 3g9°qQ9’ -72°41" neuston a
16 9-1v-78 0039-0139 3gez24'.72°41" neuston ]
17 10-i¥-78 0338-0438 38°45'.72°20" neuston 0
19 11-19-78 0046-3146 38°&Q'-72°48" neuston ]
22 12/13-1¥-78  2327-0037 38°45'-72708" neuston ]
Summer cruise, George 8. <elez 3-(512-KE-78
11 13-VI1-78 0110-G128 39°06'-71°39" bongo 23
12 13-vI-78 0157-0214 39°06'-71°40" bongo 28
13 13-vI1-78 0226-0243 38°07'-71°41" bongo 26
16 13-v1-78 0515-0521 39910'-71°47° neuston i}
17 13-vi-78 0521-0134 39°10-71%47" neuston 0
18 13-vI-78 0540-0638 39°10-71°47" neuston 0
19 13-y1-78 0642-0749 39°171'-71°48" neuston Q
22 13-vI-78 1804-1857 38°41'-72°19" neuston 0
23 13-vI-78 1902-1347 38°4Q'-72"18" neuston 0
28 14-¥I1-78 0230-0316 38°41'-72°19° neuston 0
3 14-v1-78 0803-0912 38°59'-72°08"' neuston 9
32- 15-v1-78 0208-0317 38°45'-72°18"' neuston 0
34 15-vi-78 1449-1544 38°44'.72°26" neuston a
35 16-VI-78 0143-0201 38924'-72°09' bongo 282
37 16-y1-78 0310-0328 3g®22".72°13" bongo 225
38 16-VI-78 0413-0425 3ge2e' 72717 neuston Q
41 16-¥I-78 0615-0711 38926'-72°23" neuston Q
Fall cruise, Mt. Mitchill S-C517-MI-78
N2A, 14-x1-78 1915-1945, 38°1§8'-72°133" neuston 0
N2B 14-XI-78 1950-2025 38°39'-72°34" neyston 0
B1 14-XI1-78 2322-2342 38°48'-72°19" bongo 47
B2 15-£1-78 0550-0610 39°03'-72°07" bongo 160
N4B 16-X1-78 0150-0215 38°48'-72°26" neuston 0
N4C 16-X1-78 0340-0400 3igc4gt-72°21 neuston 0
NS 16-X1-78 1925-1950 38°55'-72°23" neuston 0
83 16-X1-78 1930-1950 38°55'-72°23" bongo 0
N6 17-X1-78 0458-0518 38°57' -72°33" neustan Q
N7 17-X1-78 2250-2310 39°01'-72°43"' neustan a
N8 18-X1-78 0500-0520 38°39'-72°27" neuston a
ND 18-X1-78 0850-0915 38°03'-72°58" neuston ]
N10 18-X1-78 1705-1725 36°59'-73°29' neuston 0
N1 18-X1-78 2300-2325 37°00°-74"13" neuston ]
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Table 2. List of fishes from the January-February cruise to Deepwater Oumpsite
106. The stages (L=larval, J=juvenile, A=adult} and the size range
(lengths in millimeters} follow each taxon.

Number
and

Station Taxon Stage Size Range
1 Myctophum punctatum 6A - 60.4-68.0
4 Haphus dumerilii ' 1A 44,2 '
4 Gonichthye 20000 4A 33.2-46.0
8 Myctophum affine 1A 52.0
8 Myetophum punetatum 2A 53.5-61.7
8 dotogcopelus resplendens 14 58.0
8 Symbo lophorus veranyt 1J,1A 24.2-108.5
10 Diaphus dumerilit aA 41.0-45.5
10 Symboliophorus veranyt . 2A 92.2-107.3
14 Daiphus dumeriliii 1A _ 30.4
14 Myctophum Dunctatum 2A 50.9-50.9
15 Astronesthes niger 1A 43.2
16 Astronesthes niger 2A 50.2-61.0
16 Centrobranchus nigroocellatus 1 14,5
16 Diaphus dwmertiii 1A 53.0
16 Gomichthys coeco 2J,1A 18.0-40.5
16 Myctophum punctatum ‘ 3A 56.3-59.4
16 Notoascopelus resplendens 2A 52.9-60.8
16 Symbolophorug veranyi 2A 53.6-110.5
20 Diaphus dumerilii 1A 62.4
20 Gontehthys coceo 1d 20.2
20 Myetophum zxffine 3dJ 15.3-18.1
20 Myctophum obtisirogtre - 2J 16.8-19.6
20 Myctophum puncratum 5A 55.2-58.2
20 Symbolophorus veranyt 1J,1A 25.6-52.1
20 Urophycis SP(P) 6L 11.9-19.9
20 Mugil curema 24 21.0-21.4
21 Ceratoscopelus maderensts 1J 28.2
21 Mycreprum 1rFine 1J 21.2
21 Myotovhum isperum BN 14,0-18.0
21 YuosorAwn 3ETuaIrosTre 2.3 i5.3-17.3
21 JieTtorhum sunoTatwm 1A 56.3-65.5
21 Joereseoveius resrlencens TA 51.8
el Symbciophorus veranyt 44,245 24.3-34.
21 Mugil zephaius 3d 20.2-21.
22 Jatphus dumeriiii TA 55.2
22 Jonichthys cocco 6d, 3A 18.1-48.6
22 dygovhum hygoms ' 1J 17.5
22 Myctophum asperum 1J 17.0
22 yetophum nittdulum 6J 16.0-26.5
22 Myctophum obtusirostre 5J 14.5-24.8
22 Myctophum punctation 4a 58.2-61.5
22 Symbolophorus veranyt 13 23.5-36.5
26 Gontchthya cocco 1A 35.3
26 Myctophun sunctatum 2A 56.1-59.0
26 Symbolophorus veranyt 1A 103.6
27 . Centrobranchus nigrooccallatus 3 13.0-15.0
27 Diaphus dumerilii : 44 43.3-50.5
27 Gontchthys soceo 8J,1A 19.0-33.8
27 Myctophum asperum 3 15.0-16.2
27 Myctophum nitidulum 6J 16.0-26.5
27 Myctophum obtusirostre 5J 14.5-16.1
27 Myotophum punctatum 44 58.2-61.5
27 Symbolophorus veranyt k) 24.2-51.0
28 Centrobretchus nigroocellatus 1A 30.7
28 Jatrhus dwmerilii 8J,1A 42.1-53.5
28 Gonichthys soceo 5J 18.2-20.0
28 Rygophum hygomt 1d 16.2
28 Myctophun affine 2J 39.1-43.6
28 Myetophum asperum 44 13.5-20.8
28 Myctovhum nitidulum 6J 15.2-34.5
28 Mycrtophum obtusiroscre 2J 15.4-16.1
28 Myotoraum Dunotatum 84 : 54.2-64.3




Table 3. List of fishes from the April cruise to Deepwater Dumpsite 106.

The stages {L=larval, J=juvenile, A=adult} and the size range
{(lengths in millimeters) follow each taxon.

Station

Taxon

Number
and
Stage Size Range
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Myctovhum punctatum
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Mugtl cephalus -
Myctophum zsperum
Myctophum punctatum
Votolyehnus valdivae
Symboilophorus veraowt
Myctophum punctatum
MycTophum Sp
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Myctophum punotatum
Benthcaema glactale
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Table 4. List of fishes from the June cruise to Deepwater Dumpsite 106.
The stages (L=larval, J=juvenile, A=adult) and the size range
(Tengths in millimeters) follow each taxon.

Number
and
Station Taxon Stage Size Range

11 Hygophum SP 1L 7.7

11 Myctophidae sp iL 6.4

1T Lophius americanus 4L 4.5-6.1
12 Benthosema glaciale 1J 15.5

12 Diaphus dumerilii 1d- 19.0

12 Hygophum hygomii 1A 32.4

13 Notolepis rigsoi 2L 18.8-27.0
13 Benthosema glactiale 1J 15.5

13 Ceratoscopelus maderensis 1L 11.7

13 Diaphus dumerilii 1J 19.0

13 Bygophum hygomi 1A 32.4

13 Myctophidae sp(p) 8L 5.4-10.2
16 Centrobranchus nigroocellatus 2J 15.0-15.2
16 Gonichthys cocco [V 20.4

16 Myctophum affine 180 15.5-24.2
16 Myctophum nitidulum 2J - 17.5-24.5
16 Symbolophorus veranyi 1J 41.8

17 " Centrobranchus nigroocellatus 3J 15.0-21.1
17 Gontichthys coceo 1A 36.6

17 Myctophun affine 3J 16.8-18.8
17 Myctophum nitidulum 2J,2A 14.6-45.8
17 Secomberesox Saurus 1J 87.5

18 Gonichthys cocco 4J 19.3-21.4
18 Myctophum affine . 32J,1A 14.6-47.5
18 Myctophum asperwm 4J 19.5-22.5
18 Symbolophorus veranyi 2J 34,0-38.6
18 Urophyeis sp(p) 43 13.7-30.4
18 Scomberesox saurus L 29.5

18 Mugil cephalus 1J 25.0

19 Urophyeis sp(p) 2J 15.2-33.5
19 Seriala fasciata? 1J 22..8

19 - Mygil cephalus 1d 22.3

19 Mugil curema . 3J 18.2-24.6
19 Parablennius marmoreus? 1J : 19.8

19 Monacanthus hispidus 2] 15.3-16.5
19 Sphoeroides SP 3J 8.9-14.5
22 Urophyeis sp(p) 3L 9.8-10.4
22 Monacanthus hispidus 1J 25.2

22 Sphoeroides SP 9J 8.4-10.5
23 Canthidermis sufflamen 1J 31.2

23 Monacanthus hispidus 44 23.5-40.0
23 Sphoeroides SP 124 7.7-11.8
28 Gonichthys coceo 4J 19.0-25.7
28 Myctophum affine IDE 22.5

28 Myctophum nitidulum 2J 18.4-18.8
28 * Urophyeis sp(p) 2L.,6J 6.9-22.5

28 Seomberesox saurus 1L 16.0
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Table 4. (continued)
Number
and

Station Taxon Stage "Size Range
31 Gonichthys cocco 1A 39.5
31 Myctophum affine 1J 22.5
31 Symbo lophorus veranyi 1J 50.8
31 Urophycis sp(p) 4L,6J 8.0-17.5
31 Seomberesoxr SaQuIus 1J 29.5
31 Pomatomus saltatrix 1J 23.2
31 Seriola fasciata? 24 21.0-24.3
31 Seriola zonata? 1J 30.2
31 Mugil curema 1J 20.5
3 Peprilus triacanthus 1J 15.0
31 Monacanthus hispidus 2dJ 38.0-43.5
32 Gonichthys cocco 2A 37.2-38.5
32 Sumbo lophorus veranyi 1A 101.0
32 Scomberesox saurus 1J 39.4
32 Pomatomus saltatrix 1J 29.2
32 Seriola faseiata? 1 24.4
32 Monacanthus hispidus 34 30.1-39.4
34 Sphoeroides Sp 2J 13.0-15.2
35 Benthosema glaciale 1J 12.7
35 Gonichthys cocco 1J 22.0
35 Hygophum tacningi 1J 26.0
37 Gonostoma elongatum 2L 7.1-7.5
37 Benthosema glaciale 2L,2J,TA 6.1-3.8
37 Ceratoscopelus maderensis 15L 5.0-9.2
37 Hygophum sp 4L 5.9-6.5
37 Lampanyctus sp 1L 4.5
37 Lepidophanes guerithert 1L 18.0
37 Myctophidae sp(p) 41 . 4.0-5.9
38 Centrobranchus nigroocellatus 1J 21.4
38 Ceratoscopelus maderensts - 1L 6.7
38 Gonichthys coceco 6J,11A 19.0-38.0
38 HBygophum reinhardtii 1J 12.9
38 Myctdphum asperwun 1J 16.9
38 Myctophum nitidulum 5J 13.0-25.2
38 Urophycis sp{p) 5L,5d 6.9-14.0
38 Sphoeroides sp 1J 10.2
4] Gontchthys cocco 10A 27.1-41.2
41 Myctophun affine 5J 23.5-38.4
41 - Myctophum nitidulum 5J 22.7-29.0
41 Myctophum selenops TA 25.6
41 Prognichthys gibbifrons 1J 37.5
41 Scomberesox saurus 2J 17.5-34.5
41 Oligoplites saurus 1d 10.8
41 Seriola dumerili? 1dJ 19.5-22.0
41 2] 21.2-25.3

Mongeanthus hispidus




-Z1-

Table 5. List of fishes from the November cruise to Deepwater Jumpsite
106. The stages (L=larvae, J=juvenile, A=adults) and the size
range {lengths in millimeters) follow each taxon.

Number
and

Station Taxon Stage’ Size Range
NZA Urophyets sp(p) 141,20 5.1-16.0
N2A Abudeidof saracsilus 1B 13.6
NZA Movaoanthus Atspildus 24 22.0-27.7
NZA Sphoeroides SP 1A 6.0-11.7
NZB Urophyeis sp(p) 116L,254 5.9-21.2
NZB Serioia Sp 2L 8.4-10.1
NZB Mullus auratus 1L,4J 7.5-10.7
NZB Mugil curema 1L 7.0
N2B Canthidermis sufflamen 1J 18.2
N2B Monacanthus hispidus 14J 23.0
NZB Sphoeroides Sp 17 5.7-12.2
B1 Benthogema suborbitale 14 13.6
B1 Ceratoascopelus maderensis 24 22.4-22.8
B1 Diaphus dumerilii 14 20.2
B1 Diogenichthys atlanticus 24 12.5-15.3
B1 Lepidophanes guentheri 1J 28.4
Bl Myetophiem SP 1L 6.2
B1 Serranidae 2L 6.2-3.0
Bl Labridae sp(p) 3 6.2-6.7
B1 Scaridae sp 2L 6.5-7.0
B1 Callionymis 2L 2.7-3.0
Bl Gobiidae sp(p) i 4.8-8.1
B1 Bothus sp(p} 5L 3.8-7.6
B2 Congridae sp R 50.2
Be Vinelguerric nimbariz 2L 9.0-13.8
B2 Sudis hyaiing L 12.4
B2 Teratoscopelus maderensis 19L 6.5-11.5
B2 Teratoseopelus warmingi 2L g8.7-8.8
B2 riIid 14 16.8
B2 Ciaphus rolinzoquil 1J 11.5
B2 Faphus saaningt 1L,1J 9.7-12.7
B2 Hygoohum benoiti 3 11.3-32.8
B2 Lampanyctus alatus 1J 17.3
B2 Lepidophanes guentheri 1d 18.0
B2 Notoiychnus valdivae 1J 11.9
82 Symbolophorus veranyt 1J 15.0
B2 Enchelyopus cimbrius 1J 13.1
B2 Carapus bermudensis 1L .87.5
B2 Scaridae sp{p} i 7.3-7.9
B2 Gobiidae spp v 2L 7.3-8.0
B2 Diplospinus multistriatus [N 10.6
B2 Trichiuridae 1L 10.3
B2 Bothus sp{p) 5L 5.4-9.7
B2 Etrovug microgtomus? 1 4.5
B2 Syacium paptllosum 2L 6.4-6.7
B2 Symphurus sp 1L 7.0
N4B Harengula jaguana? 2L 14.5-14.8
N4B Synodontidae sp L 9.4
N4B Lestidium atlanticum 18 22.0
N4B Gonizhthys eocec 2J,18A 22.4-40.8
NAB Myetophum affine 1d,4A 18.3-52.0
N4B Euleptorhamphus velox 1J 35.8
NAB lrephycis sp(p) 6J 9.4-17.8
NAB Mugil curema 2J 10.8-20.9
N4B Scaridae sp 1L 5.0
N4B 3ozhus sp(p) 4L 4.3-8.2
N4B Syaciwn papillosum L 6.4
N4C Engarulis eurwstole L 22.5
NaC Soniehthus socuc 1J,6A 19.5-46.3
N4C Fuoophwm bensici 1J s 28.5
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Table 5. Continued.

. Number
and
Station Taxan Stage Size Range
N4C Aygophum reinhardtii 2J 12.8-22.0
N4C Myetophum affine 9J,2A 18.2-51.9
N&C Urophycis sp(p) 4] 15,3-20.8
N4C Seriola dumerili kA 28.0-48.5
NaC Coryphaena hippurus 13 21.0
N4C Mugil curema 1J 12.6
N4C Labridae ) 1L 9.3
NAC Bothus SP(p) 4L 8.2-8.7
N4C Etropus microstomus TL 7.4
N4C Syaetum papillogum 1L 6.8
N4C Mornagoanthus higpidus ) . 2J 17.0-20.0
N4C Iphoercides sp 1J 7.4
NS Hygovhum sp 14 -
N5 Urophyeis sp{p) 571.,312] 3.8-22.5
N5 Balistes capriscus 14 24.0
N5 Sphoeroides sp 10J 7.5-13.2
B3 Anguilla rostrata 2L 26.4-49.9
B3 Votolepis riggoi L 18.0
B3 HMaphus sp 1L 7.4
83 Carapus bermudensis 4. 42.5-105.0
B3 Labridae sp 1L 8.0
83 Bothus sp(p) 3L 4.7-11.5
NG Engarulis eurystole 2L 21.5-26.0
N& Gonichthys eoeeo 1J,14 18.3-31.0
N& Cyrselurus melanurus 1J 90.0
N6 Syngnathidae sp 1J 40.1
N6 Coryphaena hippurus 2J 35.0-44.8
N6 Eucinostoma gula? 5L 9.4-11.0
NE Monacanthus hispidus ] 1J 18.2
N7 Centrobranchus nigroocellatus 1J 17.7
N7 Jontohthys coecoc 1J,24 21.4-55.1
N7 Mucsovhun 2 Fine © 24 22.2-31.5
N7 Urerhyeiz sp(p) 2J 12.8-22.5
N8 Jomichthug goono 1d 23.5
N8 Fygorauwn benoizi 1J 21.%
NS Jrerieots splp) 2J 15.0-20.0
N8 Scorpaenidae il 6.4
NE Decanterus sunctatus? 1J 18.0
N8 Soryphasna Alppurus 14 25.9
N8 Abude fduf saratilus 24 ¥5.1-22.7
N8 Monaeanthus setifer 1J 12.0
N9 Centrobranchus nigroocellatus 1J 13.9
N9 Gonichthus coceo 1A 25.0
N9 Hygophum benoiti 1A 36.5
NS Coryphaena “hippurus 1 42.6
N9 Momaognthus hispidus 1J 19.5
N9 Sphoerotizs sp 1J 11.6
N10 Trachincciephalus myope 2L 26.1-31.6
N10 Urophycis sp(p) 2J 10.0-10.7
N10 Sphoeroides sp 6J 6.6-14.5
NTT Centrobranchus nigroocellatus 1J,14 18.0-27.2
Ni1 Gonichthys coceo : 1J,334A 22.5-42.3




Tabie 6. Summary list by family of the fishes available from four cruises
to Deepwater Dumpsite 106 in 1978. Their numbers and develop-
mental stages follow each taxon. A dash (-) indicates none of
the taxon for that cruise. A check (/) after a taxon indicates
a2 shelf taxon and two checks (/¥) a southern taxon. Taxa with
-ma checks are oceanic.

February April June November

ANGUILLIDAE

Anguilla reostrata - - - 2L
NETTASTOMATIDAE

Aoplwmis sp. ? - 1L - -
CONGRIDAE

Unidentified t - - - L
OPHICHTHIDAE '

Ophichthus. melanoporus - 1L - -
CLUPEIDAE

Havengula jaguana ? {¥) (/) - - - 2L
ENGRAULIDIDAE

Engraulis euryetole (v) (v} - 1 - 3L
GONOSTOMATIDAE

Gonostoma elongatiom - - 2L -
PHOTICHTHY IDAE

Vineiguerria nimbaria - - - 2L
ASTRONESTHIDAE

Aatromesthes niger 3A - - -
SYNODONT I DAE

Sauridae $P- (¥) (#V) - L - -

Trachinocephalus myope (¥) (¥7) - - - 2L

Unidentified - - - 1L
PARALEPIDIDAE .

Lestidium atlanticum - - - 1L

¥otclepis rissot - - 2L 1L

Sudis hyaling ‘ - - - [§N
MYCTOPHIDAE

Banthosema glactiale - TA 7L,5d4,1A -

Benthosema suborbitale - - - 12

Centrobranchus nigroocellatus 5J - 6Jd 44

Ceratoscopalue madarenais 14 - 17L 19L,2J

Caratoacopelus warmingit - - - 2L

Diaphug dumerilii 164 ,6A - 2J 2J

Diaphus rafinesquii? - - - 1J

Diaphul tacningt - 1J - 1L,14J

Diaphua SP. - - - 1L

Diogenichthys atlcmtwus - - - 14

Gontchthys coceo 24J,8A - 16J,25A 7, 50A

Hygophum bemoiti : - - - 5]

Bygophum hygomii 2J 3 2J 1A

Rygophun reinhapdtii - - 1J 2J

Bygophum taaningt - - 14 -

Bygophum SPP. - - 5L 1J

Lampenyctus alatus - - - 1J

Lamparyetus SP. - - 1L -

Lepidophanes guentheri - - W 3d

Myctophum affine 6J,1A - §44,1A 123,6A

Myctopinam asperum 11J 1 54 -

Myctophum nitidulum 184 184 -



Table 6. (continued)

-24-

February

April

June

November

Myctophum obtusircstre
Myctophum punctatuwm
Myctophum selenops
Myctophwm SDP.
Notolychnus valdivae
Notcecopelus resplendens
Symbolophorus veranyt
Unidentified

LOPHI IDAE
Lophius americams? (V)

ANTENNARIIDAE
Unidentified

GADIDAE
Enchelyopus ctmbriua (¥)
Urophyeis sp(p) (¥}

MERLUCCIDAE
Meriuccius bilinearis? (v}

CARAPQDIDAE
Carapue bermudensis (vV)

MACROURIDAE
Unidentified

EXOCOETIDAE
Cypaelurus melamuarus (¥V)
Fuleptorhamphus velox (VV)

Prognichthys gibbifrons (¥V)

SCOMBERESQOC IDAE
Scomberesor saurus

SYNGNATHIDAE
Jippocampus erectus (V)
Unidentified ’

SCORPAENIDAE
Unidentified

TRIGLIDAE
Prionotus sp. ()

SERRANIDAE
Centroprigtig striata (V)
Diplectrum sp. (vY)
Unidentified

POMATOMI DAE
Bomatomus saltateiz (v)

CARRANGIDAE
Decapturus punctatus? (v}
Oligoplites smaus (¥)
Sertola dumertili (¥Y)

- Sertola faseiata? (V)
Sertola zomata? (V)
Sertola sp.

164
6A

3d,1A
27J,4A

LA

30A

L
1J,1A

13J
i

3L

L

8L

L

1L

2L

L

1L

L
L

44,14
13L

aL

41,234

2

14
4J?
4J
1J

1L
1J

1d

14
188L,364J

5L

1J
14

1J
3J

2L



Table 6. {continued)

February April June November

CORYPHAENIDAE

Coryphaena Arppurus - - - 5J
GERRIDAE '

Buctnostoma guia? (V) - - - 5S¢
MULL IDAE

Mulius curatus {¥) - - - 1L,44
POMACENTRIDAE

Abudefduf saxatilis (vV7) - - - 3d
MUGILIDAE ’

Mugil cephalus {7) 3 2J 1J -

Mugil curema (V) 2J - 44J L,.34d
LABRIDAE

Unidentified {v) - - - 4L
SCARIDAE

Unidentified {vY) - - - L
BLENNTIDAE

Parablenniug marmoreug? (¥} - - 1J -
AMMODYTIDAE

Ammodytes sp. (¥) - 178L - -
CALLIONYMIDAE

Callionymus sp. (¥Y) - - - 2.
GOBITDAE )

dnidentified (¥) - - - L
TRICHIURIDAE

Mpilospinus muliistriatus - - - L

Unidentified - - - 1L
STROMATEIDAE

Peprilus triacanthus (¥) - 10L,14d 1J -
BOTHIDAE

Bothus sp(p) (¥) - 23 - 21L

Citharichthys sp. (V) - 2L - -

Etropus microstomus? {7) - - - 2L

Syactium papilloman (¥) - - - 4L
CYNOGLOSSIDAE

Symphurua 5p. (v) - - - L
BALISTIDAE

Balistaa caprigcus - - - 1J

Canthidermis sufflamen - - 1d 1J

Momacanthus hispidus - - 14J 7J

Monacanthus setifer - - - 12
TETRAGDONTIDAE

- - 194 423

Sphoerotides SP.




-

Table 7. List of fishes by cruises in the supplemental material taken at 3§°07'N-72°11'W
frgm 1974 to 1976, Times and dates are in Greenwich Mean Time. Numbers of
specimens, developmental stages (L=larval, J=juvenile, A=adult), size ranges
{lengths in millimeters), and numbers cailculated for 10 sguare meters follow

each taxan.
Start No.and
Cruise Time Date Taxon Stage Size Range No./l0me
DL-74-07 1343 27-VI1-74 Ophichthys 35p. 2L 7.5 4 11.5 7.00
' Yotolepis rissot L 11.5 3.50
3Irosme brosme 1L - 3.50
Sothug sp. 1L 16.5 3.50
Citharichthys aretifrong 1L 3.5 .50
DL-74-08 1605 19-VI11-7¢ Gobifdae sp. L 6.5 4.08
Bothus sp{p) 2L 4.5 4 8.5 8.16
sitharichthys aretifrons 1L 5.5 4,08
aL-74-11 1420 - 26-1X-74 Yaurolicus muellert L 5.5 7.08
Yovolepis risgol 2L 3.5 & 20.5 14,10
Uroviyeta sp(p) 1L 3.5-10.5 77.55
Qphidiidae ] TL - 7.05
Citharichthys arcvifrons 3L 3.5-4.5 21.15
DL-74-13 2030 26-%-74 T Maurolicus muellars L 6.3 5.51
rechyels $p. L 7.3 5.51
Sothus sp. 1L 9.5 5.37
oL-75-01 1912 4-11-7% Jorolepis rissot 1L 15.5 3.45
Paralepis coregonotdes 5L 11.5-17.3 17.25
AT-75-07 0002 12-¥I1-75 Jonger osceanilus l 1L 44.5 5.00
Sphoerotdes Sp. 1J 10.5 5.00
AT-75-08 0230 16=VIII-75  Engreulis ewrystole L 10.5 6.97
Lestidium atlanticum 1L 22.5 6.97
Caratoscopelus madsrensis 3L 4.5-6.5 20.92
Myctophum affine 1L 3.5 6.97
Myctovhum Dunctatum 1L 6.5 6.97
Carapus bermudiangia iL 9.5 6.97
Gobiidae L 7.5 8.97
. Auxiz sp(p) 2L 8.5 & 9.5 13.94
Nomeidae sp. 1L 3.5 6.97
othus sp(p) ki 6.5-11.5 20.91
DL-75-14 0508 13-1X-75 Jenthosema glaciale TL,1d 7.5 & 39.5 4.98
. Ceratoseopelus maderensiz 170,1J 4.5-16.5 44.34
i Labridae 1L 12.5 2.49
DL-76-07 0640 23-v-76 Myctnphida_e sp. 1A 55.% 7.40

DL-76-10 0820  11-VI-76  Zenthosema zizciaic 71,20 5.5-22.5  56.79




Table B, Summary list of fishes by month in the supplemental material. Their numbers and developmental stages (L=
. larval, J=juvenile, A=adult) follow each taxon. A dash (-) indicates none of the taxon for that month.
No samples were taken in January and December. A check {/) after a taxon indicates a shelf taxon; and two
checks (/) a southern taxon. Taxa with no checks are aceanic.

February' March  April May June July August September October Novewmber

CONGRIDAE

conger vceanicud - - - -

OPHICHTHIDAE
Ophichthye sp(p) - - - - - 2L - - - -

ENGRAUL EDIDAE

Engraulis eurystole - - -

STERNOPTYCHIDAE
Maurol Lemg muel lert - - - - - - - . - -

PARALEPIDIDAE

s leatidium atLanticwn - - - - - - iL
Netolepds pigsod 1L - - - - 1L - 2L
Paralepia coregonoides 5L - - - - - -

MYCTOPHI DAE .
Hevethosoma glaeiale - - - - 6L,2J - - 1L, - -
CeratoneopeTus maderensis - - - - - - 2L,17 171,19
Mypocbopheen affine - - - - - - 1L - - -

Myerbopdien priw Lot - - - - - 1L - - -
Unidentified

GADIDAE
v bropme (V) - - - - - 1L -
vophyeria spip) (v) - - - - - -

OPHIDI {DAE
linidentified - - - - -



Table 8. Continued

CARAPODIDAE
Carapus bermudensis (vY)

LABRIDAE
Unidentified

GOBT1DAE
Unidentified (v)

SCOMBRIDAE
Auxta Sp.

BOTHIDAE
Bothus sp(p} (V)
Citharichthys arctifrons {v)

NOME | DAE
Unidentified

TETRADDONT 1 DAE
Sphocroides sp ()

February March April  May June July August September

- - 1L -
. - - 1L
- - 2 -
- - 2L -
- L 5L n
- L n 1l
- - n -
14 - - -

October

November

~-





