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ABSTRACT

Fishes of more than 125 taxa were collected in neuston a~d 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 I 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 km2 and depth varies between 1300 and 2700 malthough 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 dumpsite and centered on co­
ordinates 38°30'N and 72°06'W is a site of about 250 km2 that has been used for
the disposal of radioactive 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 (1975). 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 biota" were summarized in NOAA Dumpsite Evaluation Report 77-1 (Anonymous, 1977a).
The collection of this baseline information was considered to be "... an important
first step. i~ order to compare subsequent monitoring findings with the baseline
data to ascertain ef~ects· 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. Supplementary 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 equipment to provide information about the vertical dispersal,
drogues with radar reflectors and lights, STD's, and a pump that could provide
water samples from severa-l 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 collecting device available to us was the 0.5 xl-meter
neuston net. It collected larg~ 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 samples, usually in attempts to determine whether acoustic signals 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, so most of the biological
sampling was at night. Once the experiment began, the location of our sampling was
dictated by the location of the vessel as it tracked the waste plume .

•



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. All of it is from a station 11.2 km north of the
dumspite at 39°07'N and 72°ll'W.

METHODS

Two kinds of nets were used to collect the material. The neuston net is a
0.5 x l-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
a.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. All of the
supplemental material was collected by double-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 Nafpaktit1s 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.



Identifications relied on standard works. These include Anderson et al.
(1966), Aprieto (1974), Berry (1959), Berr~ and Voge1e (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 i.n the gear used
to collect the material, the fishes in the 1978 and supplemental material are .
similar to those listed in other reports, e.g. Anonymous (1977), Austin (1975),
Haedrich (1977), Krueger et a1. (1975), Krueger et al. (1977), and Sherman et. a1.·
(1977).

In Tables 6 and 8, those taxa with a single checkmark (I) are the young
stages of shelf fishes (e.g., urophfciS spp., Ammodytes spp., and Lophius americanus)
and those taxa with two checkmarks II) 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 lives 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 Moge1berg, 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 supp1emwntal material. Another phenomenon probably con­
tributing to the faunal complexity is the irregular, 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 Eng1and'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 DWD106as 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. According to .their system, the dumpsite.
is at the western edge of the slope water province of the North Atlantic temperate
region. They assign North At1~ntic myctophid fishes to nine distribution patterns
derived from their system (Backus et a1., 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 complexities 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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station where the supplemental material was taken (after Pearce
et a1., 1977).
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Table 1. Station data for the 1978 cruises to Deepwater Dumps;te 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 Date Time Position Gear Depth

Winter cruise. Albatross IV 78-01

1
4
8

10
14
15
16
20
21
22
26
27
28

30-1-78
30- [-78
2-11-78
2-[1-18
2-Il-18
3-11-18
3-11-18
3/4-11-18
4-Il-78
4-Il-78
5-Il-18
5-11-18
5-[1-18

0108-0137
1022-1121
0053-0153
0647-0747
2322-2353
0001-0037
0306-0403
2335-0033 \
0246-0348
0357-0501
0042-0112
0730-0811
OS17-0918

39°59' -71°01 '
39°18' -71°45'
38°50'-12°15'
3s053'-12°19'

~ 138°561~72°101

38°56'-12°10'
38°56'-12°11 '
38°48'-12°13'
38°54'-72°10'
38°58'-12°09'
38°56' -12°07'
38°52'-12°21'
38°47'-72°21 '

neuston
neuston
neuston
neuston
neuston
neuston
neuston
bon90
neuston
neuston
neuston
neuston
neuston

o
o
o
o
o
o
o
o
o
o
o
o
o

Spring cruise. Mt. Mitchi11 S-C509-MI-1878

1
5
6
I
8

10
14
15
16
17
19
22

6-1'1-78
7-1'1-18
8-['1-18
8-1'1-18
8- 1'1-18
8-1'1-18
8-1'1-18
8-1'1-18
9-1'1-18
10-I'I-18
11-1'1-78
12113-i'l-18

1122-1152
0616-0646
0112-0142
0155-0225
0237-0301
0512-0542
1701-1131
1752-1852
0039-0139
0338-0438
0046-·JI46
2321-0037

38°11'-72°42'
38°45' -12°08'
38°59'-11°51 '
39°01 '-11°51 '
39°02'-71°51'
39°09'-71°50'
39°09'-72°40'
39°09' -72°41'
39°24'-12°41 '
38°45'-72°20'
38°50' -72°08'
380 45'_72'08'

neuston
neuston
neuston
neuston
neuston
neuston
neuston
neuston
neuston
neuston
'1eus ton
neuston

o
o
o
o
o
o
o
o
o
o
o
o

5umme~ cruise, George 8. ~elez S-C512-KE-78

11
12
13
16
17
18
19
22
23
28
31
32·
34
35
37
38
41

13-VI-18
13-VI-78
13-'11-78
13-VI-18
13-VI-18
13-'11-18
13-'11-18
13-'11-18
13-'11-18
14-'11-18
14-'11-18
15-'11-78
15-'11-18
16-'11-18
16-'11-78
16-'11-78
16-'11-18

0110-0128
0157-0214
0226-0243
0515-0521
0521-0134
0540-0638
0642-0749
1804-1857
1902-1947
0230-0316
0803-0912
0208-0317
1449-1544
0143-0201
0310-0328
0413-0425
0615-0711

39°06' -71'39'
39°06' -71 °40'
39°07'-71°41'
39°10'-1]047'
39°10-71°47'
39°10-1]047'
39°11'-11°48'
38°41 '-72°19'
38°40'-12°18'
38°41 '-12°19'
38°59'-12°08'
38°45'-12°18'
38°44'-12°26'
38°24'-12°09'
38°22 11

... 72°13'
38°24'-12°11'
38°26' -72°23'

bongo
bongo
bongo
neuston
neuston
neustan
neustan
"euston
"euston
neuston
"euston
neuston
"euston
bongo
bongo
neuston
"euston

23
28
26
o
o
o
o
o
o
o
o
o
o

242
225

o
o

Fall cruise, Mt. Mitch;11 S-C517-MI-18

NZA
N2B
81
82
N4B
N4C
N5
83
N6
NI
NS
N9
Nl0
Nll

14-XI-78
14-XI-78
14-XI-78
15-XI-78
16-XI -78
16-XI-78
16-XI-18
16-XI-78
17-XI-78
17-XI-78
18-XI-78
18-XI -78
18-XI-78
18-XI-78

1915-1945.
1950-2025
2322-2342
0550-0610
0150-0215
0340-0400
1925-1950
1930-1950
0458-0518
2250-2310
0500-0520
0850-0915
1705-1725
2300-2325

38°38' -72°33'
38°39'-72°34'
38°48'_72°19'
39°03'-72°07'
38°4S'-72°26 '
38°48'-12°21 '
38°55'-72°23'
38°55'-12°23'
38°57' -72°33'
39°01 '-72°43'
38°39'-72°27'
38°03' -72°58'
36'59'_73'29'
37'00' -74'13'

"euston
neuston
bongo
bon90
neuston
neuston
neuston
bongo
neuston
neuston
neuston
neuston
neuston
neus ton

o
o

47
160

o
o
o
o
o
o
o
o
o
o



Table 2. list of fishes from the January-February cruise to Deepwater Dumpsite
106. The stages (l=larval, J=juvenile, A=adu1 t) and the size range
(lengths in millimeters) follow each taxon.

Station

1
4
4
8
8
8
8

10
10
14
14
15
16
16
16
16
16
16
16
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
26
26
26
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28

Taxon

i~c~ophum punctatum
Diaphus dJ.uneriZii
Gonich-thy S ,oeco
,\fyC'tophum ar:'fine
,lfyrnophum punctatum
Noto8copeZus ~esp~endens

Symbolophorus veranyi
DiaDhus dumeriZii
SyrrfboZophorusueranyi
D:zi~'hus dumerilZii
Jfyctophum pwtCtatW1r
Astronesthea rtigsr
Astronesthes niger
Centzoobranchus nigrooce Zlatus
Diaphus dw7reriZii
Goniahthys aoeeo
.lfyctophum pu>ICrorum
NotoscooeZus respZendens
Symbo ZophoM48 veronyi
Diaphus dume"';Ui
Gonichthys t;!oaao
,~ctophum aT:r~ne

,\1yct:ophum ::;btisi1*Ostre .
.\fyctopr:um punctatum
Symbolopho1"US !Jeranyi
~l'Ophycis sp( p)
IYugiZ ·~ma

CeratoscopeZus ~aderen.sis

~dc~cpnum ~!:~~ne

.'l':!':J-=~;;h;,qn ~;:eY""Am

~~c~c;hum ~c~~3i~~3~~e

:,.ll-:j'c:;cvnum ?unc:.:z::;..m
Jcroscopeius ~es;:~ni2ns

3d~O~cpho~AS ;e~~ro~~

.'1u.ait .Jevhai,~s

Jaivhus iume~~:~~
Joniahthus c:oc:co
Eiygophum¥hygomi
,lfyctophum aa1"''""'"
l'.fyc1:ophwn nitiduZwn
.\tyctophum obtusirost:roe
.4Iyctophwn puncta"tlim
Symbo ~ophc-rus uercmyi
Gonichthys cocco
Myct;ophtm ;nmctatum
S1J1fIbo Z.ophol"US veranyi
Centrobranchus nigrooceZ.z.atus
Diaphus dume"'; ~ i i
GOnichthys c:occo
Myctophum aape,"","
Myctoplrum nitidu~um

Myctophum obt:usirostre
Myctophum punctatum
Symbo Zophc-rus uercmyi
Cen:trobranchus nigrooce l Z<rtus
Jairhus ~riZii

GOnichthys c:occo
8ygophum hygomi
Myctophum affine
lttyctophum asperum
.~ctophum nitiduZum
'.1'dcto~hum 00 tusiro 8~re

.'1yctophum ?unc~at;.qn

Number
and

Stage

6A
lA
4A
1A
2A
1A

1J, 1A
4A
2A
1A
2A
lA
2A
1J
1A

2J,lA
5A
2A
2A
1A
1J
3J
2J
5A

1J, lA
6l
2J
lJ
1J
JJ
2J
4A
1A

~J,2A

3J
lA

6J,3A
lJ
lJ
6J
5J
4A

13J
lA
2A
lA
3J
4J

8J,lA
3J
6J
5J
4A
3J
1A

8J,lA
5J
1J
2J
4J
6J
2J
8A

Si ze Range

60.4-68.0
44.2

33.2-46.0
52.0

53.5-61.7
58.0

24.2-105.5
41.0-45.5
92.2-107.3

50.4
50.9-50.9

43.2
50.2-61.0

14.5
53.0

18.0-40.5
56.3-59.4
52.9-60.8
53.6-110.5

62.4
20.2

15.3-18.1
16.8-19.6
55.2-58.2
25.6-52.1
11.9-19.9
21.0-21.4

28.2
21.2

14.0-18.0
15.5-17.3
56.3-65.5

51.3
24.8-84.5
20.2-21.2

55.2
18.1-48.6

17.5
17.0

16.0-26.5
14.5-24.8
58.2-61.5
23.5-36.5

35.3
56.1-59.0

103.6
13.0-15.0
43.3-50.5
19.0-33.8
15.0-16.2
16.0-26.5
14.5-16.1
58.2-61.5
24.2-51.0

30.7
42.1-53.5
18.2-20.0

16.2
39.1-43.6
13.5-20.8
15.2-34.5
15.4-16.1
54.2-64.3



Table 3. List of fishes from the April cruise to Deepwater Dumpsite lD6.
The stages (L=larva1. J=juveni1e. A=adult) and the size range
(lengths in millimeters) follow each taxon.

Station

I
I
I
I
5
5
5
5
5
6
6
6
6
7
7
7
8

1D
1D
14
15
16
16
17
17
17
17
17
17
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
22
22
22
22

Taxon

~rophycis sp( p)
Hippocampus erectus
PepriLus triacan:thus
Bor;hus sp
Angtd Zla ros'trata
Mycto?-hum punetatum
Sympo Zopho:-us veranyi
3comoereso% saurus
,~i! aephaLUB
/1yatophum ,:Isperum
Myct;opirJmr pwlCtatwn
No'to LychnuB vaLdivIU
Symbolophorus veranyi
/oIyctopirJmr pwlCtatum
Mycr;ophum 5P
Syrnbo Lophol'UB vezoanyi
"~ct;ophum pwlCtatwn
Ben'thosBma g7.aciaLe
Symbo lophor"..t8 veranyi
.4mnodytes sp
AnIllodytes sp
LoohiuB americanuB
.4mirrodyt€s sp
?nqraulis e~dstole

Sa:uzoenche Ly8 ~ancrivora?
Diaphus taaningi
~~ctophum ?unc~a~um

~ymbcLo;n~~~3 /e~~~

.:,':Aqi: ;e;;:UZ::...s
:~~ioh~hus ~e!~r~~hc~~s

3~uP';da s p? -
.::";:'g'c;:."..:um ~:,qomi .
~yctopnidae sp(p)
'1IJC~ODi1wn :nmc::a:;um
3ymboiophc~~s ~e~yi
LoDhius ~ericanus

Antennariidae sp
Campus oermudetzsis
Macrouridae sp
i'rio>WtUB sP
Scorpaenidae sp
Centropristis striata
DipLeetl't/17l sp
Citharichthye sp
Anmodytes sp
Merluccius biZinearis
lIrophycie sp(p)
Pep7'i LUB tZ"i=thUB
Bothwr sp

Number
and

Stage

5l
lA
6l
Il
3l
3A
IJ
1J
lJ
lJ
lA
2A
3J
6A
lL
3J
2A
lA
2J

III
·4l
1L

155L
lJ
lL
IJ
9A
I J
IJ
IL
IL
3A
3L
9A
3J
2L
IL
1L
2L
II
2l
II
Il
2l
2L
IL
3l

4l,lJ
Il

Size Range

4.3-5.0
ca 50

5.6-7.9
12.9

55.8-58.6
55.2-65.1

30.8
74.8
21. 1
17.0
57.3

17.0-19.9
30.0-32.6
53.0-65.2

8.S
26.1-30.9
59.0-65.0

55.4
24.2-27.1
11.0-17.3
9.8-15.5
12.5

15.0-25.0
31.0

116.0
25.5

54.3-64.2
32.1
27.3
65.0
10.2

28.6-36.3
5.0-7.6

54.9-66.0
16.9-35.0
4.8-5.0

4.5

4.1-4.6
5.7

5.6-7.0
3.9
8.0

4.2-9.4

3.3
4.0-5.6
6.8-19.3
19.2
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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
(lengths in millimeters) follow each taxon.

Number
and

Station Taxon Stage Size Range

11 Hygophwn sp lL 7.7
11 Myctophidae sp lL 6.4
11 Lophius ameriaanus 4L 4.5-6.1
12 Benthosema glaaiale lJ 15.5
12 Diaphus dwnerilii lJ 19.0
12 Hygophwn hygomii lA 32.4
13 Notolepis rissoi 2L 18.8-27.0
13 Benthosema glaaiale lJ 15.5
13 Ceratosaopelus maderensis lL 11. 7
13 Diaphus dUmerilii lJ 19.0
13 Hygophwn hygomi lA 32.4
13 Myctophidae sp(p) 8L 5.4-10.2
16 Centrobranahus nigrooaellatus 2J 15.0-15.2
16 GOniahthys aoaao lJ 20.4
16 Myatophwn affine 18J 15.5-24.2
16 Myatophwn nitidulwn 2J 17.5-24.5
16 Symbolophorus veranyi lJ 41.8
17 Centrobranahus nigrooaellatus 3J 15.0- 21 .1
17 GOniahthys cocco lA 36.6
17 Myctophwn affine 3J 16.8-18.8
17 Myctophwn nitiduZwn 2J,2A 14.6-45.8
17 Scomberesox saurus lJ 87.5
18 GOnichthys coaao 4J 19.3-21.4
18 Myatophwn affine • 32J, 1A 14.6-47.5
18 Myatophwn asperwn 4J 19.5-22.5
18 symbolophorus veranyi 2J 34.0-38.6
18 Urophyais sp(p) 4J 13.7-30.4
18 Scomberesox saurus lL 29.5
18 MugU aephalus lJ 25.0
19 Urophyais sp( p) 2J 15.2-33.5
19' Seriala fasaiata? 1J 220.8
19 MygiZ aephalus 1J 22.3
19 Mugi l curema 3J 18.2-24.6
19 ParabZennius marmoreus? lJ 19.8
19 Monaaanthus hispidus 2J 15.3-1(;.5
19 Sphoeroides sp 3J 8.9-14.5
22 Urophyais sp(p) 3L 9.8-10.4
22 Monaaanthus hispidus lJ 25.2
22 Sphoeroides sp 9J 8.4-10.5
23 Canthidermis sufflamen lJ 31.2
23 Monaaanthus hispidus 4J 23.5-40.0
23 Sphoeroides S p 12J 7.7-11.8
28 GOniahthys coaao 4J 19.0-25.7
28 Myctophwn affine 1J . 22.5
28 Myatophwn nitidulwn 2J 18.4-18.8
28 • Urophyais sp(p) 2L,6J 6.9-22.5
28 Scomberesox SauruB lL 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 SymboZophorus veranyi 1J 50.8
31 Urophyais sp(p) 4L,6J 8.0-17.5
31 Scomberesox sauZ'US iJ 29.5
31 Pomatomus saltatrix 1J 23.2
31 SerioZa fasciata? 2J 21.0-24.3
31 SerioZa zonata? 1J 30.2
31 Mugil aurema 1J 20.5
31 Peprilus triacanthus 1J 15.0
31 Monacanthus hispidus 2J 38.0-43.5
32 GOnichthys cocco 2A 37.2-38.5
32 Sumbolophorus veranyi 1A 101 .0
32 Scomberesox sauZ'US 1J 39.4
32 Pomatomus saZtatrix 1J 29.2
32 SerioZa fasciata? 1J 24.4
32 Monacanthus hispidus 3J 30.1-39.4
34 Sphoeroides s p 2J 13.0-15.2
35 Benthosema glaciaZe 1J 12.7
35 GOnichthys cocco 1J 22.0
35 Hygophum taaningi 1J 26.0
37 GOnostoma eZongatum 2L 7.1-7.5
37 Benthosema glaciaZe 2L,2J,lA 6.1-3.8
37 CeratoscopeZus maderensis 15L 5.0-9.2
37 Hygophum sp 4L 5.9-6.5
37 Lcunpanyctus s p 1L 4.5
37 Lepidophanes guentheri 1L 18.0
37 Myctophidae sp(p) 4L ,4.0-5.9
38 Centrobranahus nigrooceZZatus 1J 21.4
38 Ceratoscope Zus maderensis 1L 6.7
38 GOnichthys cocco 6J, 11 A 19.0-38.0 •
38 Hygophum reinhardtii 1J 12.9
38 MYctophum asperum 1J 16.9
38 MYctophum nitiduZum 5J 13.0-25.2
38 Urophycis sp(p) 5L,5J 6.9-14.0
38 Sphoeroides sp 1J 10.2
41 GOnichthys cocco lOA 27.1-41.2
41 MYctophum affine 5J 23.5-38.4
41 . MYctophum nitiduZum 5J 22.7-29.0
41 MYctophum selenops 1A 25.6
41 Prognichthys gibbifrons lJ 37.5
41 Scomberesox saurus 2J 17.5-34.5
41 OZigopZites saurus lJ 10.8
41 SerioZa dumeriZi? lJ 19.5-22.0
41 Monacanthus hispidus 2J 21.2-25.3
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Table 5. List Of fishes from the November cruise to Oeepwater Oumpsite
106. The stages (L=larvae, J=juvenile, A=adults) and the size
range (lengths in millimeters) follow each taxon.

Station

N2A
N2A
N2A
N2A
N2B
N2B
N2B
N2B
N2B
N2B
N2B
B1
B1
Bl
Bl
Bl
B1
B1
Bl
Bl
Bl
Bl
B1
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
N4B
N4B
N4B
N4B
N4B
N4B
N4B
N4B
N4B
N4B
N4B
N4C
N4C
N4C

Taxon

Ul'ophycis sp( p)
Abud.efdof sa:ra;;ilus
Memacanthus hisvidus
SDnoeroides sp .
U"roDhuais sp(p)
serioZa sp
Mul Zus aurotus
,lfugi I crurema
Can.thidermis sufflamen
l~canthU8 hisPidus
Sphoel'Oides sp .
Benthosema suDorbitaZe
Cerotoscopelu8 maaerensis
Diaphus dwne1'i l i i
Diogenichthys atZantieus
Lepidophanes guentheri
Myatopnwn 5p
Serran; dae
Labridae sp(p)
Scari dae sp
CaZlionymus
Gobiidae sp(p)
Bothus sp(p)
Con9ridae sp
Vinciguel'~~a ~imbal'ia

.5udis h;.,."aZ ina
Cel'atos;oveZus madel'ensis
:~ratosco~eZus ~a~inai
Diaphue iUmel':::: ~
iXapnus "t'a.~~iYi~squi-:­

ftaDnus ;:;aaninai
Hygophwn benoiti
Lampanyctus aZatus
Lepidophanes guentheri
Notclychnue valdivae
Symbolophorus veranyi
Enehe l yopus aimirrius
Campus be~sis
Scari dae sp( p)
Gobi;dae spp
DipZoopinus muZtistl"iatus
Trichiuridae
Bothus sp( p)
Et'1'O'Ous microo8'tomus?
Syac£um papi l losUJ1l
SymphUl'US sp
Harengula jaguarra?
Synodontidae sp
Lestidiwn atlantiaum
Gonichthys cocao
MYctophum affine
Euleptorhamphus veiox
Urophyois sp( p)
Mugi l curema
Scaridae sp
Both"s sp(p)
Suac~um DaviZlosum
~aaruli~ eurus~ole
:;O';..icnr;hys co'""c-.:c
H~gophum benDi~i

•

Number
and

Stage

14L,2J
lJ
2J
7J

116L,25J
2L

1L,4J
lL
1J
1J

17J
lJ
2J
lJ
2J
lJ
1L
2L
3L
2L
2L
3L
5L
1L
2L
1L

19L
2L
1J
1J

I L,l J
3J
lJ
lJ
lJ
1J
1J
1L
3L
2L
lL
lL
5L
lL
2L
lL
2L
lL
1L

2J ,I8A
1J ,4A

lJ
6J
2J
lL
4L
1L
1L

1J ,6A
1J •

Size Range

5.1-16.0
18.6

22.0-27.7
6.0-11.7
5.9-21.2
8.4-10.1
7.5-10.7

7.0
18.2
23.0

5.7-12.2
14.6

22.4-22.8
20.2

12.5-15.3
28.4
6.2

6.2--3.0
6.2-6.7
6.5-7.0
2.7-3.0
4.8-8.1
3.8-7.6
50.2

9.0-13.8
12.4

6.5-11.5
8.7-8.8

16.8
11.5

9.7-12.7
11.3-32.8

17.3
18.0
11 .9
15.0
13.1
67.5

7.3-7.9
7.3-8.0
10.6
10.3

5.4-9.7
4.5­

6.4-6.7
7.0

14.5-14.8
9.4

22.0
22.4-40.8
18.3-52.0

35.8
9.4-17.8

10.8-20.9
5.0

4.3-8.2
6.4

22.5
19.5-46.3

28.5
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Table 5. Continued.

Number
and

Station Taxon Stage Size Range

N4C Hucovnum reinhardtii 2J 12.8-22.0
N4C ,iy~tophum affine 9J.2A 18.2-51.9
N4C Ul'Ophyais sp( p) 4J 15.3-20.8
N4C Seriola dUmerili 3J 28.0-48.5
N4C C01"'Yphaena hippUl'"US lJ 21.0
N4C tofugi Z aurema lJ 12.6
N4C Labridae 1L 9.3
N4C Bothus sp( p) 4L 8.2-8.7
N4C Etropus miaro8~ lL 7.4
N4C Syaeium papiZZosum lL 6.8
N4C Mbnaaanthus hispidus 2J 17.0-20.0
N4C 3vhoel'Oides sp lJ 7.4
N5 Hygophum sp 1J
N5 Ul'ophyais sp(p) 57L,312J 3.8-22.5
N5 BaZistes aapriscus lJ 24.0
N5 Sphoeroides Sp 10J 7.5-13.2
B3 .4naui t La POstra'ta 2L 26.4-49.9
B3 Notolepis M,ssoi lL 18.0
B3 Diaphus sp lL 7.4
B3 Carap:us bermudensis 4L 42.5-105.0
B3 Labridae sp 1L 8.0
83 Bothus sp(p) 3L 4.7-11.5
N6 EngaruZis ewoystol.e 2L 21.5-26.0
N6 Gbniahthys cooco 1J ,lA 18.3-31.0
N6 CyFseLurua meZanurus lJ 90.0
N6 5yngnathidae sp lJ 40.1
N6 Coryphaena hippu:t"'Us 2J 35.0-44.8
N6 EUeinostoma guZa? 5L 9.4-11.0
N6 lYonaeanthuB hi spidus lJ 18.2
N7 Centrobranchus nigrooceZZatus lJ 17.7
N7 ;Qnich;nys cocco 1J.2A 21.4-55.1
N7 ;'1yc:ophum ':1..-~!'{.ne 2J 22.2-31.5
N7 Urc;h2 cis sp(p) 2J 12.8-22.5
N8 ,Jo~ichth~$ occco lJ 23.5
N8 ,:'£ygc;.;'wr: :,er;o~~;:;~ lJ 21. 9
N8 )1'0""2002 spl p) 2J 15.0-20.0
N8 Scorpaenidae lL 6.4
N8 [;eC2:::;'(;erus .:.:'Uh.c::a-.::us? 1J 18.0
N8 ,7or'Jvhaena hiDPurus lJ 25.9
N8 Ab~fduf saxatiLuB 2J 15.1-22.7
N8 Mbnacanthus setifer lJ 12.0
N9 Centrobranchus nigroooeZZatuB lJ 13.9
N9 Goniah"tn.uB oooeo 1A 25.0
N9 Hygophum¥benoi~i lA 36.5
N9 Coryphaena\hippurus 1J 42.6
N9 Monaaanthus hispidua lJ 19.5
N9 Sphoe1"Oi\i~8 sp lJ 11. 6
Nl0 Trachi~~ephalUB myope 2L 26.1-31.6
NIO Urophyais sp(p) 2J 10.0-10.7
NIO 5phoeroides sp 6J 6.6-14.5
Nll Cent1'ObranC'nus nigI'ooae Zlatus 1J.1A 18.0-27.2
N11 GOnichthys caeco lJ.33A 22.5-42.3



Table 6. Sumnary 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 (I) after a taxon indicates
a shelf taxon and two checks (II) • southern taxon. Taxa with

.no checks are oceanic.

ANGUILLJDAE
AnguiLla ros_

NETTASTOMATlDAE
BopLunnis sp. ?

CONGRlDAE
Unidentified

OPHICHTHIDAE
Ophichthwl. me 1.a7Iopcl'llB

CLUPElDAE
Ilarengula j<IlJUO>l4 ? (I) (II)

ENGRAULlDlDAE
EngrauUs Sll2'!istcla (I) (II)

GONOSTOMATl DAE
Gonostorrr:l eZongatum

PHOTl CHTHY IDAE
Vincigusrria nimba2"ia

ASTRONESTHI DAE
Astrcme8t:heS niger

SYNODONTI DAE
Saurida.e sp. (I) (II)
Trachinocsphclus myaps (I) (II)
Unidentified

PARAL£PIDlDAE
Lestidiwn at'lantiaum
Noto lepis Pissoi
Sudis hyaUna

MYCTOPHIOAE
Bsnthos""", glaciale
Benthos""", suborbitale
Centrobranchwl nigroccsl latus
CeMtoBcopfIZUS~B
CtJratoSCOPSLUB lJtZZ'mingii
Diaphwl dumariZii
Diaphwl rafinesquii?
Diaplu4 taaningi
Diaphwl sp.
DiCflenichthys atZanticue
Gonichthys oocco
IlyflCPhum bsnciti
IlyflCPhum hYflCmU
llygophU17l reinJurJodtii
llyflCPhum taaningi
llygophU17l spp.
Lcmpanyctus alatus
Lcmpanyctus sp.
Lepidophanes guentheri
Myctophum affine
Myctophum aspe1'U17l
MyctophU17l nitidulU17l

February

3A

SJ
IJ

16J,6A

24J ,SA

2J

6J,lA
llJ
l8J

April

lL

IL

lJ

lL

lA

IJ

3J

lJ

June

2L

2L

7L,SJ,IA

November

2L

lL

2L

3L

2L

2L
lL

lL
lL
1L
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Table 6. (continued)

February April June November

Mycroph1ml ootusirostre 16J
Myctophum punctatum 6A 30A
Myctophum seLenops lJ
Myctophum spp. lL 1L
NotoLychmJs val.divaB 1J,1 A lJ
Notoscope Lus nsp Lend6ns 3J,lA
SymboLophozous veranyi 27J,4A 13J 4J,lA lJ
Unidentified 3L 13L

LOPHIIDAE
Lophius americanus? ( I) 3L 4L

AIITENNARI I DAE
Unidentified 1L

GAOIDAE
EnchBLyopus cimb"';UB ( I) lJ
Uzoophycis sp(p) (I) 6J 8L 4L,23J 188L,364J

MERLUCCIDAE
Mertuccius bit.inearis? ( I) 1L

CARAPOOIDAE
Cart%pus bermudensis (II) lL SL

MACROURIOAE
Unidentified 2L

EXOCOETIDAE
Cypse LUl'WJ I!IS1.anurUB (II) lJ
EuLeptol'hamrohus veLoz (II) lJ
?rognichthy~ qibbi frons (II) 1J

SCOi'llERESOC IOAE
3ComDeresox SauI'US IJ 2L.SJ

SYNGNATHIDAE
3ippoCl117'tDU8 erectus ( I) lA
Unidentified 1J

SCORPAENIDAE
Unidentified 2L lL

TRIGLIDAE
l'ri01lOtuB sp. ( I) lL

SERRANIDAE
CBPlt:rop2'is~is smata (I) lL
Dip/Qatrwrr sp. (II) lL
Unidentified lL

POMATOMIDAE
Pcmatomus saLta~ (I) 2J

CARRANGI DAE
Decap_ punc~? (I) lJ
OLiqopW;es saurwr (I) lJ
Serio La dume"'; Li (II) 4J? 3J

. Se"';o La fasciata? (II) 4J
Se"';oLa =ta? (II) lJ
Se2'ioLa sp. 2L



Table 6. (continued)

February April June November

CORYPHAENIDAE
CorypJuuma hippurus 5J

GERRIDAE
F!uci1U)st<Jma guZa? (I) 5l

MUlliDAE
Mull... auratus (I) 1L,4J

POMACENTRIDAE -
A1Judstauf saza~iZis ( II) 3J

MUGILI OAE
.~z csphaz... (I) 3J 2J lJ
Mugiz """"""" (I) 2J 4J lL,3J

LABRIDAE
Unidentified (I) 4l

SCARIDAE
Unidentified (II) 7l

BlENNlIDAE
ParabZenmus nrazmoreua? ( I) lJ

AMMOOYTl DAE
A1mr:Jdy~es sp. ( I) 178l

CALLI ONYMI DAE
caZZianymus sp. (II) 2l

GOBIIOAE
Unidentifiea (() SL

TRICHIURIDAE
Jipiospinus nu~tis~~;a~ 1L
Uni dent; fied IL

STROMATEIOAE
PepriLus triacanthus ( I) lOl,lJ lJ

BOTHIDAE
8o~hua sp( p) (I) 2J 21L
CithaPichtitys sp. ( I) 2L
Etropus "",,%'Ostamus? (I) 2L
Syaciwrr papiZZosum (I) 4L

CYNOGlOSSIDAE
Symphu2'ttS sp. (I) lL

BAlISTlDAE
BaL£BteB lXZpl"iscus lJ
Gantituwrmis suffiamsn lJ lJ
"bnaatmmu.s hispiduB 14J 7J
M:maca:nthus se'tiffl1' lJ

TETRAOIlONTIDAE
Sphoeroidss sp. 19J 42J
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Table 7. List of fishes by cruises in the supplemental material taken at 39°07'N-72°11 'W
frOm 1974 to 1976. Times and dates are in Greenw;ch Mean T;me. Numbers of
specimens, developmental stages (L o larval, J=juveni1e, A=adult), size ranges
(len9ths in m;ll;meters), and numbers calculated for 10 square meters follow
each taxon.

Cruise
Start
Time Oate Taxon

No. and
Stage

-\

Size Range No./1Om2

•
Dl-75-l4 050S

DL-76-07 0600

Dl-76-10 OS20

5.51
5.51
5.51

7.00
3.50
3.50
3.50
3.50

4.08
8.16
4.08

7.05
14.10
77 .55
7.05

21.15

3.45
17.25

5.00
5.00

6.97
6.97

20.92
6.97
6.97
6.97
6.97

13.94
6.97

20.91

..f..9G
44.34
2.49

7.40

56.79

7.5&11.5
11 .5

16.5
3.5

6.5
4.5 & 8.5

6.5

5.5
3.5 &20.5
3.5-10.5

3.5-4.5

6.5
7.5
9.5

15.5
11.5-17.5

7.5 & 39.5
4.5-16.5

12.5

55.5

5.5-22.5

44.5
10.5

10.5
22.5

4.5-6.5
9.5
6.5
9.5
7.5

8.5 & 9.5
3.5

6.5-11.5

2l
II
1L
II
II

II
2l
1L

1l
2l

11L
Il
3l

II
1L
1L

II
5L

II
I J

II
II
3l
1L
II
II
Il
2L
1l
3L

1L,lJ
17l,lJ

II

lA

7L,2J

Engrauli8 eury8tole
Les"tidium at:Zan"ticum
CeratosaopB lus l7fads.rensis
Myetophum affine
,¥,;CUTflhum """"t"atum
campus b"rmudWnsi8
Gob;;dae
A=ia sp(p)
Nome;dae sp.
30~hw3 sp(p)

3entnossma glaciaZs
~era't08aoDsLWI .'l'll:Zd.arensis
Labridae .

'1au.r:;:l ~ iC"...£8 ':'!Ue i Za2'""~

:'l'",:;r..ycia sp_
5o:=hus sp.

Oph:iehthy8 sp.
~o~otepis ris80i
3rosme- bromne
30~hw3 sp.
.;ith.tutichthys a:rcti frons

Gob;;dae sp.
Bomus sp(p)
:;ith.arich~hY8 a:l"etifrons

.'10 to levis !'issoi
~lepis ~oregonoiaes

:<burG z.iaus mue l l.el"i
~oeoZ.epi8 rissoi
_plty(,.,;. sp( p)
Ophidiidae
Citharich~hy8 ~il~"S

:anger ~ceanieu..s

Sphoeroides sp.

,~yctoph;dae sp.

27-VII-74

26-IX-74

19-VIII-74

26-X-74

12-VII-75

16-VIII-75

4-Il-75

23-V-76

11-VI-76

13-IX-75

1343

1605

1420

2030

1912

0002

0230

Dl-74-{)7

Dl-74-08

Dl-74-11

Dl-74-13

Dl-75-0l

AT-75-07

AT-75-QS
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Table 8. Summary list of fishes by Bonth in the supplemental material. Their numbers and developmental stages (L=
larval. J=juvenlle. 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 (.t) after a taxon indicates a shelf taxon; and two
checks (N) a southern taxon. Taxa with no checks are oceanic.

February March April May June July August September October November

. ---- --- .----...-----------.--+- 4" -~---.------~-.- --.--- - ---.----.. -- .. --------------------- -----------. _.- --.-- ..----. --- - ----..-.

CONGRIOAE
(~'onae}' vaBl.111 hmH - IL

OPHICHTHIDAE
"l'''ia''t''ya sp(p) - - 2L

ENGRAULIDIOAE
E'1l01'tlulia eut'!fst-ole - - IL

STERNOPTYCHIDAE
Maur'oll:m-4H muellel'i - - IL

PARALEPIOIDAE
l,eotidiwfI"tlant£L!wn - IL
No·t,ole/Jis I'isfl,d IL IL 2L
nll'(lLe('I~B o(JI·f.!gol'loideB 5L

MYCTOPHIDAE
HI'II rI"':I, 'rII(/ fll,w/a le - 6L ,2J - IL.IJ
"(;/'fll"iltf"I"'lwJ lI1ildet'e'lsis - 2L.I ? 17L .IJ
~~fo!/rl!,hl/JtI ./JJ[llt~ - - IL
M;.I'''I·(~I·JIW'I ,'WI,!l"tlllll - - - lL
Unidentified lA?

~

GADIDAE
!t1'(JWI., h"')I:fII(, (I) - IL
111'01'''1'''':'' sp(p) (I) llL IL

OPHIDIIDAE
Unidentified - - - lL

•

,



•

Table 8. Continued

CARAPODIDAE
Camp". be"""den.i. (II)

lA8RlDAE
Unidentified

G08IIDAE
Unidentified (I)

SCOItlRI DAE
AUJdR sp.

February March Apri 1 May June July August September October November

II

II

II

2l

80THIDAE
Both". sp(p) (I)
CI~thm'i(JhthY8 m'ctlj't'DrI8 (I)

NOME IDAE
Unidentified

TETRAOOONTI DAE
S,"10el'o£des sp (I)

-------_ ... --- ------ -----.-----.-

,.

lJ

II
II

5l
II

II

II
3l

r
c




