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Spawning Patterns of Coastal Fishes: Larval fishes representing more than

260 taxa are collected annually on coastal surveys between Cape Hatteras, North
Carolina and Cape Sable, Nova Scotia (see Figure 1 and Table 1). Most of the
young fish originate from pelagic eggs which drift in the water column until
hatching takes place. The incubation period requires anywhere from a few days
to a few weeks, depending on the species in question. Thereafter the developing
larvae are dependent on favorable circulation patterns, water quality and food
supply for a time period measured in months. It is these free-floating eggs
and larvae that are the most vulnerable stages of development in the Tife
history of marine fishes.

Although spawning goes on year-round, spawning cycTes of most coastal species
are seasonal and climatic changes are followed closely by changes in the species
.composition of the ichthyoplankton community. The role of environmental stimuli in
the breeding cycles of most marine fishes is poorly understood, but deVlaming (1974)
presented evidence that changing temperatures and photoperiod trigger active spawning
in several temperate species and it is widely held that both influence the onset of
spawning in coastal fishes off northeastern United States. The significance of
temperature and photoperiod in spawning is evident for fishes that spawn in
coastal waters between capes Cod and Hatteras, the Middle Atlantic Bight.
Here the fish community is comprised of many species that immigrate from the
south with spring warming and emigrate as coastal waters cool in autumn.
Eggs and larvae of transient species that spawn during seasonal migrations
are geographically limited at the outset but their distributions expand as
the adult migrations advance. For example, young stages of Atlantic mackerel,

Scomber scombrus, first occur off North Carolina and/dr Virginia in April,
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then continue to spread northward to waters off southern New England and
beyond in June (Berrien 1978; Berrien et al. 1981). Conversely, the young

of Atlantic menhaden, Brevoortia tyrannus, occur off southern New England in

summer and progressively farther south during the autumn months (Kendall and
Reintjes 1975). Smith et al. {1975) found similar geographic progressions
in the distribution of flatfish larvae, the young of non-migratory fishes,
in the Middle Atlantic Bight.

Temporal Trends in Abundance: Species diversity, or the number of taxa

contributing to ltarval fish populations between North Carolina and Nova Scotia,
is inversely proportional to increasing latitude. In the Middle Atlantic Bight, wher
diversity is greatest, the number of taxa increases from a low in winter to
a high in summer, then declines during the autumn months. The annual spawning
cycle follows a similar pattern. Eggs are most abundant during the warm
months, least abundant during the cold months (Figure 2). Despite this
disparity in the magnitude of seasonal egg abundance, several economically
important species spawn during the late autumn and winter months (Figure 3).
Survey results for the 4-year period between 1977-80 show remarkably
similar between;year patterns in relative magnitude of seasonal spawning
cycles as measured by the abundance of fish eggs throughout the Bight, and
in that part of the Bight potentially influenced by dumping at DWD-106. For
most cruises the abundance of eggs in the potential impact areais proportional
to the abundance of eggs in the Bight (Figure 4).
Larvae also exhibit seasonal pulses of high and low abundance from year
to year but, because of a population explesion in the mid-1970's of sand

lance, Ammodytes sp., a taxon that spawns demersal eggs in winter, the annual
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abundanﬁe curve for larvae does not follow the spawning curve for eggs. Whereas
the abundance of eggs has a single annual peak in summer, the standing crop

of larvae in the Middle Atlantic Bight peaks in winter, declines in early
spring, increases in late spring to a second annual peak in summer, then
declines again in autumn (Figure 2).

Within the realm of influence of dumping at DWD-106, the larval fish
community is a mix of shelf and slope water species, that continually changes,
largely because of the seasonal spawning habits of the fishes, the dynamics
of coastal circulation and the inshore-offshore movements of the shelf-slope
front. During the course of a year, more than 150 of the 200+ taxa of larvae
that occur annually in coastal waters off northeastern United States are found
in that part of the Bight that could be influenced by dumping at DWD-106. As
with eggs, the proporticon of larvae that occurs within the potential impact
area at a given time is directly related to the overall abundance of larvae
in the Bight (Figure 4).

Despite the dynamic and diverse nature of the larval fish popuJétions in
shelf waters adjacent to DWD-106, numerical dominance is shared by a limited
number of taxa which maintain their numerical advantage from year to year
until they are directly or indirectly reduced through natural or man-induced
changes such as:l) a decline in the size of spawning stocks to a level beTow
that required to produce enough young to maintain a comﬁetitive advantage over
the developing young stages of other species; 2) shifts in spawning time and/or
'1ocat10n which cause shifts in the distribution patterns of eggs and larQae,
and have the potential to result in temporal or spatial mismatches between
newly hatched larvae and optimal densities of their predators and/or prey;

3) changes in environmental and climatic events which cause mass mortality
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by transporting young planktonic stages away from their traditional nursery
area; and 4) increased embryonic and larval mortality imposéd by the release
of pollutants over principal spawning areas. In large part, it is the
deviation from average conditions that influence the size of a year class.

During the 4-year period that forms the basis of this report, nine taxa
occupied the top five positions of numerical dominance. Three of the top five,
Atlantic mackerel, hakes of the genus Urophycis and silver hake, Merluccius
bilinearis, are economically important taxa that contribute to the 1.1 bilTlion
doilar fishing industry off northeastern United States. Another, sand lance,
is an important forage species that provides a principal part of the diet

for important piscivorous species such as summer flounder, Paralichthys dentatus,

bluefish, Pomatomus saltatrix, weakfish, Cynoscion regalis, striped bass,

Morone saxatilis, Atlantic cod, Gadus morhua, bluefin tuma, Thunnus thynnus,

etc.

Sand lance, which accounted for 90 to 99.5% of the winter larval population,
was the most dominant taxon within that part of the potential impact area
lying over the continental shelf. The estimated abundance of sand lance larvae

2 shelf area potentially influenced by dumping at DWD-106

within the 34,336 km
exceeded 1.8 trillion at the time of the 1979 winter survey. This extraordinary
biomass is equivalent to 52 million 1arvae/km2 and represents the peak abundance
level for a taxon during the 4-year period, although the abundancé estimates

of hake, Urophycis sp., and Atlantic mackerel were nearly as great in the

summer of 1977 and spring of 1980, respectively. Young sand lance remained

at or near the forefront of dominance during winters of the other three years

when abundance estimates exceeded 470 billion larvae (Table 2).
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A slope water myctophid, Benthosema glaciale, was a perennial early spring

dominant, although larvae were considerably less abundant than those of the
other dominants. Benthosema was succeeded by Atlantic mackerel in late spring
of 1977 and 1980 but young mackerel were not abundant in the potential impact
area during the intervening years. In summer hakes of the genus Urophycis
dominated in 1977 and 1980 and ranked near the top in 1978 and 1979. Silver

hake, Merluccius bilinearis, and flatfishes of the genus Citharichthys or

Etropus were dominant during late summer and early autumn months of 1977, 1978
and 1979 (Table 2).

Late autumn survey coverage of the potential impact area was adequate only
in 1979. Silver hake Tarvae dominated; although the spawning season of silver
hake normally peaks in summer and tapers off to insignificant levels by iate
autumn. The abundance of silver hake larvae in Tate autumn of 1979 was only
a fraction of that for the dominant taxa during winter, spring and summer

(Table 2).

2

Fish Larvae in Stlope Waters: Most of the 112,657 km™ area that falls

within the realm of influence from ocean dumping at DWD-106 lies east of the
continental shelf, beyond the geographic scope of mpst United States fisheries
and, therefore, in an area where fisheries research is seldom done (Figure 1).
Because of the paucity of ichthyoplankton research in this area and the lack
of standardization in collecting gears and techniques used; results cannct

be meaningfully quantified. Larval fishes collected in slope and oceanic
waters at and surrounding DWD-106 are, therefore, summarized on the basis of
monthly occurrence in Table 3. This listing contains 209 taxa which represent
73 families. Most of the taxa are slope water and/or oceanic fishes but |

representatives of shelf species occur during all seasons of the year. Some
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of these shelf taxa originate in the Middle Atlantic Bight and are subsequently
'transported of f the shelf by currents, others originate south of Cape Hatteras
and are transported northward by the Gulf Stream. The likelihood of these
wayward larvae finding their way back on the shelf is remote and they
eventually succumb to the intolerable environment. But one important species,
the bluefish, does occur naturalily at early stages of development in slope
waters adjacent to the Middle Atlantic Bight (Austin 1975; Kendall and Walford
1979). According to the latter authors, these fish ultimately move shoreward
into coastal estuaries and in subsequent years contribute to the popular

summer sport fishery for bluefish off northeastern United States.
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Table 1. Listing of MARMAP surveys in the Middle Atlantic Bight, 1977-80. Stations
are those falling within area potentially affected by dumping at DWD-106.
No.
Year Season Date Vessel Cruise Sta.
1877 Late winter 9 Mar-7 Apr DELAWARE II 77-03 23
Early spring 14 Apr-28 Apr DELAWARE II 77-04 24
Spring 4 May-13 May DELAWARE I1I 77-05 1 27
Spring 18 May-24 May DELAWARE 11 77-05 11 20
Summer 19 Aug-29 Aug YUBILEINLY 77-02 20
Early autumn 19 0ct-29 Oct ARGUS 77-01 22
Late autumn 2 Dec-9 Dec KELEZ 77-11 3
1978 Late winter 16 Feb-14 Mar DELAWARE 11 - 78-02 28
Early spring 19 Apr-12 May ARGUS 78-04 29
Late spring 24 Jun-12 Jul ALBATROSS IV 78-07 29
Summer 12 Aug-3 Sep BELOGORSK 78-01 30
Early autumn 19 Oct-27 Oct BELOGORSK 78-03 19
Autumn 16 Nov BELOGORSK 78-04 2
1979 Late winter 25 Feb-4 Mar DELAWARE 11 79-03 17
Early spring 13 Apr-14 Apr DELAWARE 1I 79-04 4
Spring 6 May-18 May DELAWARE 1[I 79-05 23
Late spring 17 June-8 Jul ALBATROSS IV 79-06 23
Summer 12 Aug-22 Aug BELOGORSK 79-01 20
Early autumn 4 Oct-18 Oct ALBATROSS 1V 79-11 18
Autumn 12 Dec-19 Dec ALBATROSS IV 79-13 6
1980 Late winter 29 Feb-19 Mar ALBATRQSS IV 80-02 - 20
Early spring 7 Apr-27 Apr EVRIKA 80-01 22
Late spring DELAWARE I 80-03 20
Summer 17 Jul-26 Jul EVRIKA 80-06 22
Early autumn 27 Sep-9 Oct ALBATROSS 1V 80-10 19
Autumn 20 Nov-7 Dec ALBATRQSS 1V 80-12 19




' ' the ial area
MARMAP surveys (1977-80) at shelf and slope water stations (depths 85 to 2200 m) within the potent
feble 2. §¥NT:;§Cfff:;;hn::::asu;g}lgczidﬂﬂa-106. Dumina:ce(represents the number of stations where taxen accounted for 250% of the larvae. Abundance
is expansion of K mean to reflect the size of the area (see Berrien et al, 1981 for methodology).

LARVAL ASSEMBLAGES HEAR DNWD-104%
CRUTSES=HM?701 & NLY703

>TOCCU KMEA T RBTBERK FUTABUHD PCTABUND
YEAR SEASON ¢STA  VTXNAHE pan Pg:“g" OEﬁUR Prlg.q g 137.3 62,0 A70,510,126¢%23  96.1
1977 LATE 23 A 3 13'0 .5 41,7 3.5 1.9 11+924,947 0157 2.4
WIKTER HIGOPHUN ~ BENODITI 3 0.0 2 8,7 0.6 0.4 1091028735043 0.4
' URDPHYCIS : 3 8,7 0.5 0.3 1:603:341,913 0.3
FARALEP I1DIDAE o 0.0 . 994,251,130 0.2
N ‘ 0 0,0 1 4,3 0.3 1.4 _
CYCLOTHONE = ‘ . 4.3 1 4.3 0.2 i1 786,235,130 0.1
ETROFUE MICROSTOMUS 1 4.3 : s o 2 bt 25918704609 01
CONGRIDAE 1 ' 1 4.3 0.2 1.0 707,420,174 0.1
BENTHOBEMA GLACIALE : 0 0.0 '3 0.1 0.5 315398105087 <01
CERATOBCOPELYS MADERENSIS 0 0.0 1 4, . Z 5 o087
4.3 0.1 0.5 353,810+08 <0.1
BENTHOSEMA SIMILE o 0,0 ! 0.0 0.0 o
URKNOWN 0 ‘0,0 0 0.0 . .
‘ CRUISES=60770) % PL7704 (S5TA 1-94)
YEAR SEASON #5TA - [XNAME DOM FCTDOM OCCUR FCTOCCUR KHEAN KSTDERK TOTARUNL PCTABUND
1977 EARLY 24 ANHODYTES , 9 37.5 13 54.2 43,1 20,9 147,986-841,065 48,5
SPRING ' BENTHOSEMA GBLACTALE 3 12.5 B8 33.3 15.0 4.8 5195149747595 16.9
HYGOPHUK BENDITI 3 12.5 5 20.8 C o H.4 5.2 28:739,B10,287 9.4
FARALEFPIDIDAE 1 4,2 5 20.8 2,1 0.9 711240 S5Y8) 690 2.3
OFHIDIIDAE 0 0.0 2 8.3 2,1 1.7 7108117700667 2.3
PEFRILUS TRIACANTHUS 0 0.0 2 8.3 1.8 i.4 6213745605000 2.0
TRIGLIDAE . 0 0.0 2 8.3 1.7 1.2 Sr97118020567 1.9
MELANOGRAHMUS AEGLEFINUS -~ © 0.0 1 4,2 1.4 7.8 504932760, 000 1.8
ETRUHEUB YERES 0 0.0 2 a8,y 1.4 1.1 A 6453741647 1.5
CENTROPRISTIS STRIATUS 0 040 1 4,2 1.3 &.6 Ar62140535 333 1.5
SYNGUOGNTIDAE [\ 0.0 2 a.3 1.2 0.9 Ay2B95 138,647 1.4
LOFHIUS AMERICANUS 0 0.0 3 12.5 1.1 0.4 Irb171581r654 1.2
GOEBIIDAE 0 0.0 2 8,3 1.0 0.8 3r530+885,333 1.1
DITOGENICHTHYS ATLANTICUS 1 4,2 2 8.3 0.9 0.7 3021754695333 1.1
EFINEPHELUG 0 0.0 1 4,2 0,9 4.3 3,038,013,333 1.0
LIHANDA FERRUBINEA 0 0.0 1 4,2 0.5 2,4 1+828,392,000 0.6
HYCTOPHIDAE 0 0.0 2 , a.3 0.5 0.4 1176410125000 0.6
HYCTOPHUM NITIDULUNM 0 0.0 1 4.2 0.4 2.2 105141508647 0.5 -
SCORPAENTDAE -0 0.0 1 4,2 0,4 2,2 115145085467 0.5
BATHYLAGIDAE 0 S 0.0 2 8.3 0.4 0.3 1596017101047 0.5
ETROFUS MIEROSTOMUS 0 0,0 1 4,2 0.3 1.4 94H4%32,000 0.3
STMFHURUS ) 0.0 1 4.2 0.3 1.4 94845325000 0.3
DISINTEBRATED . 0 040 1 4,2 0.3 1.3 944¢2405000 0.3
FARALICHTHYS DENTAYUS. 0 0.0 1 %,2 0.3 1.3 Y2a92100667 0.3
FHOLIS BUNNELLUS 0 0,0 1 4,2 0.3 1.3 1421965000 0.3
ENCHELYOFUE CIMBRIUS 0 0.0 1 4,2 0.3 1.3 89770285000 0.3
UROFHYCIS )] 0.0 1 4,2 0,2 1.2 B51+2445647 0.3
GADIDAE o 0.0 t 4,2 0.2 }.2 81997725000 0.3
CLUPEIFORMES 0 0.0 1 4,2 0.2 1.1 7OB e 2SE 333 0.2
GONDSTOMATIDAE 0 0.0, 1 4,2 0.2 1.1 7EBr 253,333 0.2
HYGOFHUN 0 0.0 1 4,2 0.2 1.1 7S8:254,333 0.2
CARAFLDAE [ 0.0 1 4,2 0,2 1.1 75892530331 0.2
CITHARICHTHYS ARCTIFRONS 0 0.0 1 4,2 0.2 1.1 7SR 253,533 0.2
GADUS  HORHUA 0 0.0 1 4,2 0.2 1.0 TOSr 3B ras7 0.2
BYNGNATHYDAE ] 0.0 1 4.2 0,2 1.0 OSB3I0 4647 6.2
UNKNOWH 0 0.0 ¥ 0,0 0.0 0,0 0

_O'[ -



Table 2. (continued)

’ ‘ . CRUIBES=AL7702 § DL7705 (S57a 1-91)
YEAR  SEASON # STA  rxnAMNE noM FCTHOM OCCUR  PETOCCUR KHEAN KSTHERK TOTAHUND PCTABUND

1977  SPRING 27 BENTHOSEMA GBLACIALE 37,0 15 _ 5%.6 _ 40,4 T 14,0 1539, 2680,3465837 . 47.0
, . ARMODYTES ' 5 18,5 4,0 2.4 134856:223,751 4.7
SYNODBONT IDAE 25,9 3.z 1.3 10,858,411, 680
OFHIDIIDAE 18.5 3.0 1.4 109272, 2385430
HYCTOPHIDAE 3,7 2.6 13,3 : Br790y014,000 .
FEPKILUS TRIﬁLﬂNlHUb ' 11.1 2.5 - 1.8 $:741,868,209
BOTHLUS  * . 11.1 2.5 1.4 Bra4S6sB57:277
PARALEFIDIDAE | 18,5 2.3 1,2 7rB54,523 386 :
LIFARIS - 7.4 1.9 1.4 &135B89518,519
UROFHYCIS, 18,5 1, 0.H &1057,523,101
LIMANDA FERRUGINEA 11.1 ; $90561344,091
SCOMBER SCOHBRUS 11.1 , 4,850,637 9003 .
BOTHUS 7.4 3,690,043,259
TRIGLIDAE , - 7.4 3,841,814,809 .
HYGOFHUM  BENOITI 3.7 35745:167+407

" ETROFUS/CITHARICHTHYS
CENTROPRISTIE STRIATUB

-
~

3209247830407
J31092,783 407

-

CARAPIDAE 3:092,7831407 )
SYHFHURUS 3:0910511,704
SERRANIDAE 3203462405232

HEL.ANOGRAMNUS AHEGLEFINUS
GADUS  MORHUA

FERCIFORMES

BALISTIDAE

SCOMBERESNX SAURUS
CITHARICHTHYS ARCTIFRONS
VINCIGUERRIA

HYCTOPHUM  NITIDULUM
DIOGENICHTHYS ATLANTICUS
DECAPTERUS

ELENNIIDAE -~
SCORFAENIDAE

SYACTUN

LOPHIUS AHERIanus
CERATOSCOPELUS MADERENSIS _
AGONIDAE

MAUROLIEUS HUELLERI
DIAFHUS PUHERILI
GADRIFORMES

STONIAS FERDX

HYCTOPHUN

ARTOMHA

CONGRIDAE

UNKNOWN

HURAENIDAE

PISOBONGPHIS - CRUENTIFER
GLYFTOCEPHALUS CYNOGLOSSUS
HERLUGCCIUS BILINEARIS
FSENES CYANOPHRYS
FOLLACHIUS VIRENS
CALLTONYHIDAE
CAULOFHRYNIDAE
DISINTEGRATED

ANGUTLLA  KOBTRATA
ENMCHELYOFUS CIMERIUS
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2281081058569
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2931995872058
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1,635:410,943
1163491399259
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1+1846¢3914+704
1rS445391,704
1:544+391,704
1r546+391,704
19063391704
152325010037
158,414,222
24891471554
BL17:70%5, 4811
785.912,88%
7HHY 912,89
774244795006
7741467+ 554
7739195852
77199249148
770r6525444
F70e 6525444
750r305,185
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Table 2. {continued)

YEAR SEASON #STA
- 20

1977 SPRING

TXNANE

GCOHMBER BLODMBRUS
BENTHOSEMA GLACIALE
CERATOSCOPELUS HADERENBIS
LIPARIS

BENTHOSEMA SUBORBITALE
HYBOFHUM HYGOMI]

.URDPHYCIS

LIMANDA FERRUGINEA
VINCIBUERRIA

SYACIUM PAPILLOSUN
ENCHELYOPUS CINBRIUS
BOTHUS

PARALEPIDIDAE
COTTIDAE
GLYPTOCEPHALUS CYNOGLOSSUS
LAHPANYCTUS ALATUS
POHATONUS BALTATRIX
AMMODYTES
ARGYROFELECUS
GOBIIDAE

. OFHICHTHIDAE

SYNODONTIDAE
HELANOGRANNUS AEGLEF INUS
LOFHIUS AHERICANUS
DIAPHUS

DIAPHUS PRUBLEH&TICUS
LAKPANYCTUS

LOBIANCHIA DOFLEINI .
DIOGENICHTHYS ATLANTICUS
CENTROFRISTIS BTRIATUS
RHOMBOFLITES = AURORUBENS
OFHIDIIDAE

THUHNUS
LETOSTOMUS XANTHURUS )
STERNOFTYCHIDAE

FEEULOPLEURONECTES AMERICANUS
HYCTOPHIDAE

HERLUCCIUS ALBIDUS

CYCLOTHONE

PEFRILUS TRIACANTHUS

GABUS MDRHUA .

UNKNOWN

Y- - - - - X X I T N T L I I I're-

CRUESE=PLZ70%5 (8TA %2-180)

DON PCTDOM
20,9
15,0
0.0
5.0
10.¢
0.0

~
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opapo-*-ﬁtnﬂtinw‘h-M4-h‘~0ﬂ*thtNIUIJﬂiUt‘hMHIOGJMldt‘bhhh+ﬂ1ot-ﬂ~¢ﬂ

PCTOCCUR
35,0
35.0
25.0

5.0
10.0

5.0
13.0
" 20.0
13.0

5,0
15,0
10.0
15.0

KMEAN

27.7
10.1
10,0
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KSTDERR

18,2
4.3
7.4

23.3
3.5

1304 )

2.2

-
w

QINH NN N W22V NUNANAD20 LD IRNONOCOID

TOTABUND
25:081¢7959+420
34:,832,234,428
345440,100,408
17:¢923+392,000
17+401,484,800
10r305¢950,400
10+042,248+3046

Br777997491462
Br430:740,028
Se725.528,000
4¢788+439,240
4244143612600
4+307+38101469
4517804919200
4032146651490
31430316800
Jr4250014+000
2,935,728,+000
2y3200211:200
2+231¢840,000
2923144672,+000
2¢ 11895315200
1¢971,488,000
1r749:4192200
1,145,105,500
1r145:105,4600
1¢145,105,400
1,145,105, 4600
1+1455103r400
1714521054600
1r145:105, 400
1,145+105,400
171455105500
11088, 734/,400
1204695442400
19004,044,800

8L 443,200

285,443,200

P731425,4600

73942554600

F49:992,000
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Tabhle 2. (continued)

CRULEE G =YUZ702 & NL7709

YEAR SEASON #S5TA  TXHAME i pon FCrMi o DGR FLTUCCUR KMEAN RSTHERR TOTABUND PCTABUND

1977 SUMMER 20  UROFHYCIS & 50,0 17 85,0 314.2 152,2 11078,938,525,099 46.0
CITHARICHTHYS ARCTIFRONS 0 0.0 15 75,0 95,2 6.5 3260 9H77025,0%90 13.9
ETROFUS MICROSTOHUS 0 0.0 . 3 C15.0 1.9 28,4 142:570+ 439,453 6.1
AUXES 0 0.0 15 75,0 26,5 8.5 91,0682530,70% 3.9
CERATOSCOPELUS MADERENSIS 0 0.0 & . 30,0 26,2 19.0 POYOPT7 9535, 468 i.8
OFHIRIIDAE 0 0.0 15 70,0 2641 7.7 B2 6322 67%, 880 3.8
ENGRAULIS EURYSTOLE 0 0.0 8 - 40.0 17.5 8.4 599920615, 295 > 6
LABRIDAE/SCARIGAE 0 0.0 14 70,0 15.4 6.1 52,898,219, 439 2.2
HIFFOGLOSSINA OBLONGA 0 0.0 12 40,0 14,7 Co4,7 S0s530r984,87Y 2.2
S5YMFHURUS 0 0.0 3 15,0 14.5 13,3 4990395425,201 2.1
ETROFPUS/CITHARICHTHYS 0 0.0 "3 15,0 13.1 10,7 45,125,946,1354 1.9
MERLUCCIUS PBILINEARIS 0 0.0 10 50,0 11.1 3.8 38,153,128,479% 1.6
FOHATDNUS SALTATRIX Q 0.0 4 20,0 10.0 7.7 405901105237 1.5
BOTHUS 0 0.0 q 40,0 9.3 3,5 31,930,1145077 1.4
SYACIUH PAPILLOSUM 0 0,0 .9 25,0 4.7 2,8 169107,063,811 0.7
FEFRILUS TRIACANTHUS 0 0.0 7 35,0 4.1 1.7 13¢9629 101,355 0.6
TRIGL IDAE 0 0,0 3. 15,0 3.9 2.8 13,361+ 784,985 0.6
«CALLIONYHIDAE 0 0,0 4 20,0 3.6 2.3 12,265,900, 307 0.5
ENGRAULIDAE 0 0,0 o2 10.0 3,0 2.8 10,458, 745,400 0.4
CENTROPRISTIS STRIATA 0 0,0 2 10,0 2,7 2,5 9132025075200 0.4
- SYNODONTIDAE : 0 0.0 1 5,0 2.1 9.4 7122747285000 0.3
UNKNDWN 0 0.0 3 15,0 2,0 1.3 by 777985y B30 0.3
DISINTEGRATED 0 0,0 4 20.0 1.9 1.0 4y 528,249,994 0.3
CYCLOTHONE 0 0.0 2 10.0 1.7 1.5 5:7651297,400 0.2
MERLUCCIUS ALBIDUS 0 0.0 2 10,0 1.7 1,2 517611 580,800 0.2
CLUFEIFORMES 0 0,0 1 5.0 1.7 7.4 S5rd70:550, 400 0.2
GOBIIDAE 0 0.0 5 25.0 1.5 C 0,6 $2217+852,640 0.2
EUTHYNNUS ﬂLLEITERﬁTUS 0 0.0 1 - 5.0 1.5 6.7 Se177+8484600 0.2
SERRANIDAE 0 0.0 1 5.0 1.3 5.7 49410,9595200 0.2
OFHICHTHIDAE ~ 0 0.0 3 15.0 1.1 0.7 3,937,212,7%1 0.2
(TAUTDGOLABRUS  ADSPERSYS 0 0.0 1 5.0 1.1 4,7 3:605,881,400 0.2
ANBUILLIFORHES 0 0.0 2 10.0 0.9 0,7 3r146+8Y4,400 0.1
FARALEPIDIDAE 0 0.0 3 15.0 0.9 0.5 21995734380 0.1
LOPHOLATILUS CHAMAELEONTICEFPS 0 0.0 3 15.0 0.9 0.5 2r930,516, 343 0.1
ROTHIDAE 0 0.0 2 10.0 0.8 0.6 29911,492,800 0.1
ANCHOA HEFSETUS 0 0.0 1 5.0 0,7 3.0 2,312,529,400 0.1
GLYPTOCEPHALUS CYNOBLOSSUE 0 0.,0- 1 5,0 0.5 2.4 1:878:179,200 0.1
NGCOCEPHAL I DAE 0 0.0 1 5.0 0.5 2,2 116618625400 0.1
SCORPAENTDAE 0 0,0 2 10,0 0.4 0.3 174B1:598,400 0.1
BALISTIDAE 0 0.0 1 5.0 0.4 1.7 10294+447,200 0.1
TETRAGONURIDAE 0 6.0 1 5.0 0.3 1.4 150471849,4600 <0.1
FISODONOFPHIS CRUENTIFER 0 0,0 1 5.0 0.3 1.2 95453572400  <0.1
LOFHIUS AMERICANUS 0 0.0 1 5.0 0.3 1.2 F3Se 454,000  <0.1
HOTOL YCHNUS 0 0,0 1 5.0 0.3 1.1 880,718+400 <0.1
TETRAGONURUS ATLANTICUS 0 0.0 1 5.0 0.3 1,1 880,718,400 <0.1
VINCIGUERRTA 0 0.0 1 5.0 0,2 1.1 B34:364,800 <0.1
MURAENIDAE 0 0,0 1 5.0 0.2 1.1 B34r364,800 <0.1
ARGENTINIDAE 0 0.0 1 5.0 0.2 1.1 830:931,200 <0.1
WYCTOFHIDAE 0 0,0 1 5.0 0.2 1.0 770:843,200  <0.1
SARDINELLA AURITA 0 0.0 i 5,0 0.2 0.9 722,772,800 0.1
CARANX 0 0.0 t 5.0 0.2 0.9 722+4772,800  <0.1
LARIHUS * FASCYIATUS 0 0.0 1 5.0 0.2 0,9 722+772,800 <0.1
SCOFELIFORNES o 0.0 iR 5.0 0.2 0,8 . 64Bx950,400  <0.1
DINGENICHTHYS ATLANTILUS 0 c.0 1 5.0 0.2 0.8 © 84742334600 <.t
LESTIDIUM ATLANTICUM 0 . 0.0 1 5.0 0.2 0.8 305065:600 0.1
nrarHIg 0 0.0 1 B0 0.2 0.8 ALAs 610,400 <01

_E'[-
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Table 2. {continued)

CRUISE=AR?701

_7'[-

YEAR SEASON #STA TXMNAHE : pon FCTOON  pccuR PETOCCUR KMEAN KSTDERR TOTEEUND PCTABUND
1977 EARLY 22 CITHARICHTHYS ARCTIFRONS 2 ?.1 . 15 : 68.2 17.2 5.7 G909, 899567 21.6
AUTUMN UROFHYC1S 2 7.1 18 #1.0 15,7 4,2 532790, v hayage 19,7
: MERLUCCIUS BILINEARIS 2 91 9 40,9 13.8 5.7 AT 3G, 026,357 17.4
CERATOSCOPELUS HADERENSIS 2 9.1 7 31.8 12.9 7.7 A4:239,31a0:045 16.2
FARALEFIDIDAE 1 4,5 9 40,9 4.4 2.3 22102407 4.%6) 8.1
HERLUCCIUS ALEIDUS. : 0 0.0 5 ‘22,7 . 3.2 1.7 10,848+ 876, 339 3.9
NPHIDITDAE o 0,0 7 3.8 2,0 0.7 41 709,990,908 2.5
BOTHUS o 0.0 4 16,2 1.2 0.6 4r213,268-444 1.5
FARALICHTHYS DENTATUS o 'y 2 7.1 0.9 0.7 3:093,3615455 1.1
BEENTHOSEMA GLACIALE 0 0.0 1 4.5 0,9 1.1 2y991,9145182 1.1
GOBIIDAE 0 0,0 3 13,6 0,7 0.4 2,3462,227,186 0.8
MYCTOFHIDAE , 0 0.0 2 2,1 0.6 0.4 Le9a% 398,362 0.7
GONOSTOMATIDAE : 0 0,0 2 .91 0,4 0.3 445,253,955 0.5
LAHPANYLTUS 0 0,0 i 4,5 0.4 1.7 11208:002,%09 0.4
LOBIANCHIA DOFLEINI 0 0,0 1 4.5 0.4 1.7 192085002,96% 0.4
STACIUN FAPILLOSUM 0 0.0 1 4,5 0.3 1.4 997,304,572, 0.3
CYCLOTHONE . . . 0 0.0 1 4.5 0.3 1.3 970+772:%64 0.3
HICRDFOGONIAS UNDULATUS 1 4,3 1 T 4.5 0.3 1.3 - R7072,000 0,3
DIODONTIDAE 0 0.0 1 4,5 0.3 1.3 P1¥s268,369 0.3
_VINCIGUERRIA 0 0.0 -1 4.5 0,2 1.0 7419345, 455 0.3
SYMBOLOFHORUS = VERANYI Y 0:0 1 4.5 2 1,0 . 7A1s 345,455 0.3
CARAFIDAE . 0 0.0 1 4.5 0.2 1,0 TALe3AG AN 0.3
CALLIDNYMIDAE 0 0,0 1 4.5 0.2 1.0 FALy 345,458 0.3
GEWFYLIDAE 0 0.0 1 4.5 0.2 1.0 ALy 3%, A5G 0.3
UNKNDWN tFISH/EGGS 0 0.0 1. 4.5 0.2 1.0 FC38BR, 000 0.3
ENGRAULIS EURYSTOLE 0 0.0 1 4.5 0,2 1.0 6971645091 0.2
SCOFHTHALHUS | AGUOSUS 0 0.0 1 1.5 0.2 0.9 By RAD, 00 0.2
AMMOLYTES 0 0.0 1 1.5 0.2 0.9 BU0P BRI 27TE 0.2
LABRIDAE/ SCARTDAE 6 6.0 1 A, 6.2 0.8 LODy a0 0.2



Table 2. (continued)

CRUISEE=WH7711 & KE7711

~S1-

YEAR SEASON #5TA  yxnpMe X DoM PCTDOM otCur PCTOCCUR KHEAN KSTDERR . TOTABUKRD PCTABUND

1977 EARLY 3 |, GOBITDAE _ I 1 33.3 : 2 6647 10.0 743 34,221+54641 647 37.
WINTER FARALEPIPIDAE 0 0.0 1 33,3 4.8 8.2 16-321.04.,313 18.0
LaBRIuAE/scnﬂlnaE 0 . 0.0 1 -33,3 2.4 4.1 Br160e5220 1467 8.9

STOHIAS 0 0.0 1 33.3 2,4 4.1 8116015221667 8.9

HYCTOPHIDAE 0 0.0 1 33,3 1.9 3.3 £r638r293,333 7.3

MERLUCCIUS ALBIBUS 0 0.0 1 33.3 1.9 3.3 Er63B 293,333 7.3

YINCIGUERRIA 0 0.0 33.3 1ok 2.8 S5¢516r6501647 6.1

CALLIONYMIDAE 0 0.0 1 33.3 1.6 2.8 SrS516165005667 6.1

" CRUISE=pL7802
YEAR SEASON #STA. TXHANE ) pOH FCTROM occug PCTOCCUR KHEAN KRETBERK TOTABUND PCTABUND

1978 LATE 28 AMHODYTES ‘ 11 39,3 12 42.% 222.1 128.7 762y5120493,900 89.2
WINTER FARALEFIDIDAE 4 14,3 9 32.1 T 11,1 5.1 I7eFREr 661,892 4.4
- DISYNTEGRATED 1 W .2 741 3.7 3.2, 12y AV 00U/ 144 1.5

UNKNOWN | F 1SH/EGBE 0 0.0 - A 14.3 2.4 1,2 Br1H4rS541s0ay 0.9

- BREVOUKTIA ' TYRANNUS . "o 0,0 3 10.7 2.1 P VAR CYAEXARR VL 0.8

. WYCTOPHIDAE 0 0,0 I 10.7 0.9 0.5 3r0200001949/ 0.4

GORIIDAE 0 0.0 2 741 0.8 0.6 Ae 119817714 0.3

UROFHYCIS 0 6.0 3 10.7 0.7 0.4 2y 335780027 0.3

HYBOFHUK ‘ o 0.0 2 7.1 0.5 0,4 1:807-54%,143 0.2

CERATOSCOPELUS MADERENSIS ¢ 0,0 1 3.6 0,5 2,7 1e72127055143 0.2

CITHARIGCHTHYS ARCTIFRONS "o 0.0 1 3.6 0.5 2.7 172127055143 0.2

SCOFPHTHALHUS AQUOSUS 0 0.0 1 3.6 0.5 K 1172170551938 0.2

SCIAENIDAE ‘ 0 0.0 1 3.6 0.4 2,2 1944504692714 6.2

OFHICHTHIDAE P 0.0 a 7.1 0.4 0,3 1384292951035 0.2

EMCHELYOFUS CIMBRIUS 0 0.0 " 7.1 0.4 0.3 138637299143 0.2

CARAF Y DAE 0 0.0 1 3.6 0,3 1,5 P4b1 4V, 5T7L 0.1

CYNOGLOSSIDAE . 0 0.0 1 3-{5 0.3 1.3 BaOrHHE2,G/1 0.1

PARALICHTHYS DENTATUS 1 3.4 1 3.4 tooh3 1.2 767rab4r8%7  <0.1

SYHPHURDS 0 0.0 1 3.6 0,2 1.1 7247/54-8h 7 <0.1

TETRADBONTIDAE : 0 0.0 1 5.4 0,2 1.1 724.734,857 <0.1
LABRIIAE/SCARIDAE 0 0.0 1 3.6 0.2 1.0 8629194, 286 <0.1

CYCLOTHONE 0 0.0 1 3.6 0.2 1.0 sa2rigarits <001

DIAFHUS 0 0.0 1 3.6 0.2 1.0 6621745280 <0.1

BREGHACEROT IDAE 0 0,0 1 3.6 0.2 i.0 aedyivayide <001

DECAFFERUS FUNCTATUS 0 0.0 1 3.4 0.2 1.0 642y 174, 285 <0.1

PEFRILUS = TRIACANTHUS 0 0.0 1 3.6 0,2 1.0 He2rivas2ua <0.1



Table 2. (continued)

Y

YEAR
1978

YEAR
1978

SEASON  #57A
EARLY 29
SPRING

SEASON #STA
LATE 29
SPRING

TXNAMKE

CRUTSES~=AR7804 & AL7B04

HENTHOSENA
ANHODYTES

WYL TOFHIDAE
FARALEPIDIDAE

CERATOSCRFELUS

FEFPRILUS

GLAGTALE

HADERENS IS

TRIACANTHUE

. ENCHELYOFUS CIHBRIUS

HY GOFHUN
DISINTEGRATED

CITHARICHTHYS ARCTIFRONS

UNKNOUN

GONOSTOMATIDAE

CARAP1DAE

TXNAHE

HERLUCCIUS BILTNEARIS

UROFHYCIS
FEFRILUS

TRIACANTHUS

LERRTD&CUFELUS HARERENSIS
HIPPOGLOSSINA ‘DBLONGA
BENTHOSEMA BLACIALE
SCOMBER SCOMBRUS

FOMATONUS

SALTATRIX

LINANDA FERRUGINEA .-

ENGRAULIDAE
UNRNOWN
LOFHIUS
HYCTOPHIDAE
BOTHUS
OFPHIDIYDAE

LABRIDAE/SCARIDAE

SARLA  BARDA

GLYFTOCEPHALUS, LYNDGLDSEUS

STYNODONT IDAE
HERLUCLIUS
DISINTEGRATED

AMERICANUSB

ETROFUS MHICROSTOMUS

FARALEP INTITAE
LIAFHUS
LAHPANYCTUS
CARAF IDAE
SCOMBRIDAE

GONICHTHYS coccor

HYGOFHUN

SONOSTORA . ELONGATUM

CYCLOFSETTA
SYACTUM

DO FCTRON ULLuR FCTOCCUR KHEAN KETDOERR FOTARUND

15 S51.7 16 55.2 &1.1 17.8 2OYyTPEr Y21 2442
5 17,2 10 34.5 5.1 2,2 1715775903,593

-3 10,3 3 10,3 1.9 3,2 13,482, 161,482
0 0.0 3 10.3 0.5 0.3 1187672945009
0 0;0 2 6.9 0.5 0,3 11582,8B0,000
0 0,0 1 3.4 . 0.3 1.4 1r04624549000
0 0.0 1 .- 3.4 0.2 1.2 TES AV 000
0 0.0 1 3.4 0.2 1.2 73878148y 000
0 0,0 1 3,4 0.2 1.0 6860972000
-0 0.0 1 3.4 0,2 0.9 'J‘Clbrh‘!é!OUU
0 0.0 1 3.4 0.2 0.4 32E000
0 0.0 1 3.4 0,2 0.8 &23:323,006
0 0.0 1 3.4 0,2 0.8 B23rE28,000

, s
., CRUJBE=AL7807

DOH FCTDOOM DCCUR PCTOCCUR KHEAGN RSTHOERR TOTABUNY
3 10,3 11 37.9 15.8 7.8 GAy1B7, 605,719
2 b.¥ 14 48.3 15.4 Sed 2797946414503
| 3.4 B 27,4 12.3 4.8 42,379,410, 2130
2 4.9 1 17.2 10.0 7.1 34,470,531 1174
1 3.4 10 34.5 beb 2.4 2244019847931
3 10.3 11 37.9 . 6.3 1.9 D1 SESY3AY LSS
0 0.0 5 17,2 4,2 2.5 14+348,749 807
1 3.4 1 3.4 3.1 14.9 10, 755, 4562600
1 3.4 4 13.8 2.2 1.4 TréBRy Yoy i1y
0 .0 2 b.9 1.7 1,9 G 70850845000
0 0.0 1 17.2 1.5 0.7 S5+237 ¢ /5Byv06
2 649 5 17.2 1.5 0.7 Sr0745048,001
p 0.0 4 13.8 1.1 0.5 3!7441854,4ﬂj
0 0,0 3 10.3 1.0 .4 Fy4134 7200095
0 0,0 3 10,3 0.9 0.4 39105949520
0 0.0 3 10,3 0.8 0.5 20697924/0310
0 0.0 . 2 . 4.9 0.8 0.6 2r6AR B2 000
0 - 0.0 3 10.3 0.7 0,4 2230V 1A7 174
0 0.0 2 £.9 0,6 0.4 Dy 142y 4845000
0 0.0 1 3.4 0.4 2.3 rA77,632,000
0 0.0 2 6.9 0.4 0,1 1r464:776+1000
0 - 0.0 2 Y% 0.4 0.3 144515845000
9, 0,0 1 3.4 0.4 2.1 1:321, 344,000
0 0.0 2 T4 0.4 0,3 1027285 7205000
0 0.0 1 3.4 0.4 1.9 12362096000
[ 0.0 1 3.4 0.2 1.1 7RG99 74000
0 0.6 1 3.4 0,2 1.0 6605672000
4] 0.0 1 3.4 0.2 1.¢ 6523 364,000
[+} 000 1 3_0‘4 G.2 1.0 638,176'000
0 0.0 1 3.4 0.2 1.0 418,048,000
0 0.0 1 3.4 0.2 1.0 6185046, 000
0 0.0 1 3.4 0.2 1.0 _ 618,048,000
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Table 2. (continued) ‘ \

: CRUISE=BEY801 ,
" YEAR SEASON #STA

TXNAKE DK FCTDOH OCCiR PLCTOCEUR . KEHEAN KSTLERK TOVABUND PCTABUND
1978 SUMMER 30  EYROFWS KICROSTOMUS "1 3.3 9 30.0 164.8 125.7 SaTHe RS2, 5410762 36.2
- CITHARIGHTHYS ARCTIFRONS 1 3.3 - 1é . 53,3 45.2 3.0 J249 7099841406 14.4
LAERIDAE/SCARTDAE 0 0,0 Y- 20.0 27.8 1.9 YUrA10 206123 6.1
URDFHYCYS 2 -3 20 86,7 24.% 740 CHSYHLIHI G500 S8 5.5
AUXES , 2 &.7 15 0.0 18,4 é4,3 831292y a181840 4,1
HIFPOGLDSSINA DHLONGA 1 3.3 14 53,3 17.9 5.2 12 5ULrY135098 3.9
OFHIDIIDAE 1. 3.3 15 50.0 6.9 5.8 S718725321,403 3.7
FEPRILUS TRIACANTHUS . 0 0,0 14 46.7 11.8 4,7 SOsBLAr62H, 752 3.3
ENGRAUL [HAE 0 0,0 7 23,3 14,6 . 9.1 505190850804 3.2
TRIGLIDAE 0 0.0 5 164.7 7.9 4.9 279064605930 267 1.7
CENTROFRISTIS STRIATUS 0 a.0 5 16.7 74 4.9 2471500241 S 125 1.7
SYACIUM ' 0 0.0 3 10,0 7.3 4.4 DE4062, 7925920 1.6
GORIIDAE Q 0,0 5 . §6.7 5,8 3.4 202 009,46095794 1.3
ROTHUS 0 0,0 7. 23,3 4.4 2.2 15091859 761 1.0
FOMATOMUS BALTATRIX 0. 0,0/ 7 -23.3 4,4 1.9 14,980, 155r604 1.0
CALLIBNYMIBAE . 0 0.0 q 13.3 4.0 2.5 13, 7838622077 0.9
SYHFHURUS 0 0,0 9 16.7 3.9 2.3 13,2489,229.841 0.8
CERATOSCOPELUS HMADERENSLS | 3.3 3 10,0 3.0 2.1 10,338,543, 267 0.7
FISOWOROFHIS CRUENTIFER ¢ 0.0 4 13,3 3.0 1.9 105269830 98Y 0.7

SYHODONTIDAE 0 0.0 5 . 16,7 2,9 1.4 FrHO9 565y 104 0.6 °
ANGUTLL IFORHES 0 0.0 3 10,0 2.8 241 Pr78800410774  _ 0.6
. HERLUCCIUS 0 0,0 2 647 2.1 1.6 7127699420933 0.5
BENTHOBEMA BLACIALE 0 0,0 3 10,0 2,0 1.2 Sr500 300,124 0.4
SCORFAENIDAE 0. 6.0 4 13,3 2.0 1.2 e 75U O6A0N 0.4
OFHICHTHIDAE 0 0,0 ) 20,0 1.8 0.7 SrRET P TH2 Y9G 0.4
SERRANIDAE 0 0,0 4 13.3 1.7 1.1 5r919rA83r 040 0.4
BISINTEGRATED 0 0.0 3 10,0 1.7 1.0 519147189782 0.4
HERLUCCIUS BILINEARIS 0 0.0 . 7 23.3 1.6 0.4 Sr352,B29r8%51 0.4
SARLUINELLA . 0 0.0 } 3.3 1.5 8,2 Sr13&r6650400 0.4
DECAPTERUS FUNCTATUS ) G.0 2 6.7 1.4 1,2 4,91040465000 0.3
HERLUCCIUS ALBIDUS 0 0.0 k S 10,0 1.3 0.8 CAr 402,501,808 0.3
BIAFHUS SUBTILIS 1 3.3 3.3 1.2 b7 4r217 96059330 0.3
FARALEFIDIDAE : 0 0,0 2 647 1.2 1.0 Ar192r 425,400 0.3
EUTHYNNUS ALLETTERATUS _0 0.0 3 10.0 1.1 0.6 FrH1A, 351,872 0.2
HICROPOGONIAS UNDULATUS o 0.0 1 3.3 1.0 S5 39A24,4438,733 0.2
UNKNOWNIFISH/EGGS o 0.0 3 10,0 0.9 0.4 3019400640449 0.2
DGLOCEFHALTDAE 0 0.0 2 &.7 0.8 0.6 2y 788,083,200 0.2
HAURGLICUS MUELLERY 0 0.0 1 3.3 0.8 4.3 2166920510733 0.2
CYCLOTHONE- o . 0.0 2. 4,7 0,7 0.5 29377 ABAHOC 0.1
HYCTOFHIDAE 0 040 2 b7 0.6 0.5 2r14002771 533 0.1
LOPHIUS AHERICANUS 0 0.0 3 10,0 Dvé 0,3 20579027234 0.1
SCIAENIDAE 0 0.0 1 3.3 0.5 2.9 1e812,940,800 0.1
CERATOSCOFELUS 0 ¢,0 . 3.3 0.5 2.7 1168294645000 0.1
HURAENIBAE 0 0.0 2 &7 0.4 0.3 1rS29, 373 rHa7 0.1
CARAFIDAE ¢ 0.0 2 6,7 0.4 0.3 114994 33Hr 467 0.1
' MELANGCETIDAE 0 0.0 2 T hae? 0.4 0.3 1014345389+ 3348 0.1
DIAPHUS [} 0.0 1 3.3 0.4 2.1 103345525, 8¢ 0.1
CARANGIDAE 0 0.0 2 6.7 0.3 0.2 1r 184,592,000 0.1
ARGYROFELECUS HEMIGYMNUS 0. 0.0 1 3.3 0.3 1.5 PES BEr 13D 0.1
HEHTICIRRHUS 0 0.0 1 3.3 T 0,3 1.5 965 PHE T3S 0.1
CYNOSCTION REGALIS . 0 0,0 1 3,3 0.3 1.4 8BS+ B4, H00 0.1
ANTHIINAE - 0 0.0 1 3,3 0.2 1.4 B854,1101933 0.1
NANSEMIA  GRODENLANDICA o 0.0 1 3.3 0.2 1.9 BES 116G 80 0.3

_L'[_



Table 2. (continued)

‘ CRUISE=BEZ801
TXHAKHE p

, o FcTpon  OCEUR PCTOCCUR  kuean KSTDERK TOTABUND PLTABUND
SCOPELARCHIDAE 0 0.0 i 3.3 0.2 " 1.4 BS54 110,934 0.1
HYCTOFHUM  NITIDULUM 0 0,0 -3 - 4.3 0.2 . 1.4 BS561110,933 0.1
TETRAODBONTIDAE 0 0.0 } 3.3 0.2 1.4 ‘ BE6: 110,954 0.1
CUBICEFS PAUCIRADIATUS o 0.0 I 3,3 0.2 1.3 841+232,000 0.1
BRANCHIDSTEGIDAE - ] 0,0 L - R 6,2 1.2 743,946y 04/ <0.1
HYCTOFHUN 0 0.0 1 3.3 0.2 1.1 LYY EFT- RN K <0.1
HYGOFHUH REINHARDT 0 0.0 1 3.3 0.2 1.1 L6726 9V 8 <0.1
HOWELLA o 0.0 ! 3.3 0.2 1.1 6879262y985  <0.1
STOMIAS - FEROX 0 0.0 1 3,3 0.1 0.8 SO%5 s HES, 73 <0.1
FSENES MACULATUS o 0.0 - 1 3.3 0.1 0.8 COS0% 883,733 <0.1
AFOGONTDAE 0 0.0 1 3.3 T 0.1 0.5 30201569800  <0.1

- CRUIBES=W]7804 L BE7R03
YEAR . SEASON #STA TXNANE "DDH PCTHON ° PCCUR FCTOCCUR KMEAN KETOERK TOTABUND PCTABUND
1978 CARLY 19 CERATOSCOFELUS MADERENSIS 7 36,8 T 78.9 556 .odaLy 190,993,995, 94" 53.1
* AUTUMN UROFHYCIB , ' 10,5 10 52,4 11.8° 4.1 40741429065 ,2249 11.2
FARALEPIDIDAE 1 5.3 7 4.8 4,2 2.8 21129 ¢985 445 5.9
MERLUCCIUS HILINEARIS - 0 0.0 b 31.4 5.9 3.0 20,3785, 290,595 5.6
BOTHUS V] 0.0 12 63,2 5.3 1.3 18r0773343,219 5.0
GOB1IDAE 0 0.0 7 34.8 3.3 1.2 11,278,943 148 3.1
'BYACTUM 0 0,0 ? 47.4 . 2.8 0.8 9184585475496 2.7
CARAP IDAE 0 0,0 ) 1.4 1.9 0.7 61443, 145,186 1.8
HYCTBFHIDAE : 0 0.0 2 10,5 1.8 1.5 13069812053 1.8
LABRIDAE/SCARIDAE 0 0,0 7 34,8, 1.7 0.5 Se798:9325711 1.6
CITHARICHTHYS ARCTIFRONS 0 0.0 4 21,1 1.2 0.6 3r9H1840,928 1.0
OFHIBIIPAE 0 0.0 4 21,1 T 1,1 0.4 3r7865003+573 1.0
CERATOSCOPELUS WARMING] 0 0.0 2 10.5 0.8 0.6 D65 GNP B 0.7
CYCLOTHONE 0 0.0 2 10.5 0.6 0.4 291252176449 0.6
HERLUCCIUS ALBIDUS 0 0.0 2 10.5 0.4 0.5 2,085 7740316 0.6
SYHBOLOFHORUS VERANYI ¢ 0.0 1 5.3, 0.6 2.5 11958r 95158 0.5
SCORPAENIDAE Q 0,0 2 10.5 0.6 0.4 1890207 151 0.5
CALLIONYHIDAE o 0,0 2 10.5 0.5 0.3 1e711:378,526 0.5
ICHTHYDCOCCUS OvATUS 0 0,0 1 5.3 0.3 1.3 1105174589, 0.3
NGLOCEPHAL 1 DAE 0 0,0 ) 5.3 0.3 1.3 12051 s 7651 BYS 0.3
ENGRAULIDAE , 0 - 0.0. 1 5,3 0.3 1.3 1501992375053 0.3
ETROPUS/CITHARICHTHYS 0 0.0 1 5.3 0.3 1.2 5451799 360 0.3
HAUROLICUS MUELLER] 0 0.0 1 5.3 0.3 1.2 95A, 17y 344 0.3
FEFRILUS TYTRIACANTHUS 0 0,0 1 5.3 0.3 1.2 YEY 7225105 0.3
SYNODONTIDAE 0 d.0 | . 5.3 0.2 1.0 TG VP70 4E4 0.2
HURAENIDAE 0 0.0 . 1 5,3 0.2 1.0 5127772684 0.2
HICROFPDGONIAS UNDULATUS 0 0.0 1 5.3 0.2 1.0 75107775684 0.2
SERRANIDAE 0 0,0 1 .4 0.2 0.7 G2y 024,105 0.1
SYHFHURUS 0 0,0 1 5.3 0,2 0,7 S562+026910% 0.1
CERATIOIDEA 0 0,0 1 5.3 0,2 0.7 5402 947 0.1
OFHICHYHIDAE 0 0.0 | 5.3 0.2 0.7 S40r21HYa S 0.1
LHYKNOWN o 0,0 o 0.0 0.0 0,0 9

-81-



Table 2. {continued)

YEAR SEASON #STA  TYMANE b CRUTGE=DE 7004

IXNAKE ) oM PCTOON oceyk FCTOCCUR KMEAN KSTDERR TO1ABUND PCTABUND
1978 AUTUMN P P?H{'F"E,P:I_I'I_Dﬁt 1 50,0 1 50,0 7.4 10,7 2409593602000 38.2
. LAKRLDAE/SCARIDAE 0 6.0 1 50.0 4.1 5.8 145024256000  20.6
[?aBAPI_“RE" 0 0.0 1 50.0 4.1 H.8 145026, 2%6+000 20.6
. #OTHUS 0 0.0 1 50.0 4.1 5.8 14,025,256,000 20,6
FRUISE=DL7903 . ,
YEAR SEASON #STA  3XNAME . nam FCTOON OGCUR  PCTGELUR RMEAN KSETDERR TOTABUNDE PCTABUND
1979 LATE 17 AMMODYTES _ 10 58.8 10 ga.8 - 538.4 194.8 1850172341270 99,4
WINTER F ARALEP 1D DAE 2 11.8 3 1744 1.0 0.4 Ar4799113Be476 0.2
DISIN"EB"ATEB . 0 0.0 2 ;loﬂ G.7 0.5 2!393!421!17? 0.1
CRYPTACANTHODES HACULATUS 1 5.9 1 S 0.3 1.3 1,112,890+ 353 0.1
HERLUCCIUS BILINEARIS 0 0,0 1 5.9 0.3 1.1 929,091 765 <01
UNKNOWH ' : 0 0.0 0 0.0 0.0 0.0 . 0
. CRUISES=AL7903 § DL7904
YEAR SEASO“ #STA TXNAME ° : pon. FCTDOMH COCCUR PCTOCCUR KMEAN ST l TATABUND I
1979 EARLY 3 AHMMODYTES o 3 73,0 3 ‘ 75.0 31.4 KZ;:ERR 107{6;9|77‘?!541 czgl?limn
MERLUCCIUS BILINEARIS \ 0 Y ! 25.0 1.4 2.8 4:849,960,000 3.0
_ CRUISE=DL790S
YEAR SEASON #STA ¢ . .
1979 SPRING 23 ;é"““ﬁ PON  PCTDOM  OCCUR PCTOCCUR  KMEAN  KSTDERR TOTABUND PCTABUND
NTHOSENA BLACIALE 12 52,2 15 85,2 67,1 23.8 D50y 35619915
LIMANDA FERRUGINEA 3 13.0 . 4 17.4 4.6 2'6 &12'3:3';33'2?; 7;'?
. . ) . * » 1] 1 ] 292982 .
SCOMBER - SLCOMBRUS 0 0,0 .3 13,0 - . 2.5 1.8 Hr041r3442760 2.8
MICROPOGONIAS UNDULATUS 0 0.0 1 4.3 2.2 10.8 10
OPHIDI IDAE ' 0 0,0 1 4.3 1.7 8.1 StV AM
' . + or 1 3420435
SYNODONTIDAE . 0 0,0 : ' 7 IRE LY. '
BERLUCCIUS BILINEARIS 0 0.0 2 a3 13 o 318,708, 703 18
GLYFTOCEPHALUS CYNDBLOBSUS 0 0.0 3 13,0 1.1 0.7 3:;"3'937’64” 1.3
CITHARICHTHYS ARLCTIFRONS 0 0.0 - 1 4.3 1.1 5,4 3 a:}"" '9~j 1.2
MERLUCCIUS ALBIDUS 0 0 : . Rt A -
peRLuCCIUS 8 0 o.g g 13,3 0.8 0.4 29737y935,781 0.9
MELANOGRANHUS AEGLEF INUS 1 0 o:o' 1 4:3 g'g 3.3 i'{lb'g??’féy g.g
FEPRILUS  TRIACANTHUS 0 0.0 1 4,3 0.5 "7 Tia20 307, 476 '
EPRIL . ' . 2,7 17928,787478 0.6
SCOFHTHALHUS AQUOSUS 0 0,0 1 4,3 0.4 2, 28 7E
i 0 8.9 ' . 7 19928, 7871478 0.6
PR . 0 ‘.3 ;- g g.; 0.5 0.4 1,B03,386743% 0.6
ENCHELYOFUS CIMBRIUS 0 0.0 . o o RSN 04
. 1 4,3 0.4 a.0 1e398,818,783 - 0.4
FROTOMYCTOFHUM 0 0.0 1 4.3 0.3 1.5 1,08% 7;2 7g§ 0.3
DISIN : : e A )
S INTEGRATED 0 0,0 1 4.3 0.3 1.3 98453932739 0.3
FARALTEHTHYS DENTATUS 0 0.0 1 4,3 0.3 1.3 94453934739 6.3
g;sg:gnugRuSHE - g 0.0 1 4.3 0.3 1.3 944¢393,739 ¢.3
0.0 1 4,3 0.3 1.3 ga2y900,8720 0.3
tgpulus AKERICANUS 0 0.0 1 3.3 0.3 1.3 F00,200 348 0.3
SERASTES 0 . . . 156 907910 )
ETROFUS HICROSTOMUS i 2 g : - 0'3 e Basraat 30l 0
A ) 1. 4.3 0.2 1.2 BAA:006+2%0/ 0.3

..6'[_



Table 2. {cgntinueq)

YEAR SEASON #STA

1979 LATE
SPRING

YEAR SEASON #STA

1979 SUMMER

23

20

CRUISE=AL7904

TXHAME DOM  FUTDOM  OCCUR  PCTOCCUR  KHEAN  KSTDERK TOTABUND
MERLUCCIUS BILINEARIE 3 13.0 12 52,2 13,5 15.3 C11%5:1930 1861937
FEFRILUS TRIACANTHUS 1 4.3 1 47,8 24.3 11.3 B3¢ 334+ 33Hy 302
UROFHYCIS 0 0.0 11’ 47,8 23.0 8.5 7950585147911
CERATOSCOFELUS HADERENSIS 2 8,7 é 24,1 16.4 12.0 S8 1681031,893
ETROFUS/CITHARICHTHYS 0 0.0 é 2641 62 3.6 2171241107,815
FOMATONUS  SALTATRIX 0 0.0 7 30,4 5.9 2,4 20511092210657
HIFFOGLOSBINA OBLONGA 0 0.0 10 - 43,5 5.5 1.9 16,827,70v,818
LIMANDA FERRUGINEA 0 0,0 5 21,7 5.5 2.8 18474918751 615
G6LYFTOCEFHALUS CYNDGLASSUS 0. 0.0 é 24,1 2.9 1,2 9:938r1861678
OPHIBIIDAE . 1 4,3 4 17,4 2.4 1.4 Br131,2445543
EUTHYNNUS. ALLETTERATUS 0 0,0 3 13,0 2.4 1.6 810791196+ 738
SCOMBRIDAE 0 0,0 'E 17,4 . 2.3 1,3 719041966802
TAUTOGOLABRUS ADEPERSUS 0 0,0 4 17,4 2,1 1.1 71188, 856,025
BENTHOBEMA GLACIALE 1 4.3 3 13,0 2,0 1.1 61787,132,576
DISINTEBRATED 0 0,0 3 . 13,0 1.8 T 1.1 61204205, 6804
LOFHIUS AMERIEANUS 0 0,0 4 17,4 1,6 0.8 5¢5019297,083
SCOMBER SCOMBRUS 0 0.0 3 13,0 1.0 0.4 312985 305,079
AUX1S 0 0,0 2 B.7 0.4 0.4 1190425011545
HERLUCEIUS -ALBIDUS 0 0.0 2 B.7 0.5 0,4 107694050, 435
ANGUTLLIFORNES o 0.0 2 8,7 0.5 0,4 1976310781957
ENGRAUL IDAE 0 0,0 2 8.7 0.5 0.3 1,627+2274826
OFHICHTHIDAE ) 1 4,3 1 - 4,3 0.4 2.1 194771940870
ENGRAULIS EURYSTOLE -0 0.0 1 4,3 0.3 1,4 1702256159652

" LAMPANYCTUS 0 0,0 1 4,3 0,1 1.4 17001¢7155478
BROBME  BROSME 0 0.0 i 4.3 0.3 1,2 8829285913
HYCTOPHIDAE 0 0.0 - 1 4.3 0.2 1.1 B211078,261
LAMFANYCTUS ALATUS . 0 0.0 1 4,3 0,2 1.1 821,078,261
CONGRIDAE 0 0.0, 1 4,3 0,2 1,1 821,078,261
URKNOWN 0 - 0.0 0 0,0 0.0 0,0 0
IXNAKE S ‘ CRUISE=BE7904 ' _
ETROFUS/CITHARICHTHYS _gﬂ Pﬁ;ﬂgﬂ QEEUR FPCTOCCUR  KMEAN K8THERR TOTABUND
A . 0 0:9 g ;5.0 : 47,2 30.9 161,917,985, 737
TRIGLIDAE . e 3 0.0 37.0 13.8 127,042,401,100
OFHIDIIDAE o oS 2 - 10,0 29.1 26,7 9917B0,4145000
HIFPOGLOSSINA OBLONGA 0 . C 5l 2.0 11.% 82,383,726,410
AUXIS - 0 g’g - 15 75.0. 23,2 6.5 795 793,829,920
PEPRILUS TRIACANTHUS 0 0.0 :; ' 33'3 20.7 8.1 70r9424214:825
SCOMBRIDAE o 0.0 . 14,9 3.8 51+3245468,080
OFHICHTHIDAE 0 0.0 ; 20,0 8.0 9.1 27+4474239.887
TAUTOGOLABRUS ADGPERSUS 0 6.0 0.0 b.6. 3.2 2297921204,054
HERLUCCIUS ALBIDUS o oo g ig.g 2.? g.z 2147587235200
ENGRAULIDAE =it ‘ 2 20,908:192,7483
LABRIDAE SCAR EDAE . ? g.g : go.o 5.4 3,6 18¢539,875:606
ANGUILLIFORHES o 0.0 5 0.0 4,9 3,5 14:839,092,520
FISODONOPHIE CRUENTIFER 0 0.0 3 29.0 3.9 2,1 13:470,8455109
BENTHOSEMA GLACIALE 0 0.0 > 15,0 3.7 2,1 12,6521800,847
HERLUCCIUS BILINEARIS 0 0.0 3 0.0 3 2.4 "11,722+310,400
LISINTEGRATED YU = s 7r0674788, 708

0 0.0 L6 30.0 2,0 0.9 7102810391667

PCTABUND
23.6
17.1
16.2

-
-

.

CODOoOOODOO 0D O e e gt b et PN () o) B B

PLTABUND
53.1
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b O ) e D DD e PO s SR W N
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Table 2. (continued)

YEAR SEASON #STA

1979 EARLY
- AUTUMN

18

.

TXNAME
CENTROFRISTIS
UNKNOWH
FEFRILUS
BOTHUS
ENCHEL'YOPUS
ENGRAULLS
CUBICEFS
GOBIIDAE
ETROPUS
CARANGIDAE
URANGSCOP I DAE

GTRIATUS

CEIMBRIUS

EURYSTOLE

HICROSTOMUS

BRANCHIOSTEGIDAE

SYMFHURUS:
COYTIDAE
SYNODONTIDAE
LAMFANYCTUS
SERRANIDAE

HIHANTOLOPHIDAE .

SCORFPAENIDAE
LOPHIUS AMER

ICANUS

TAUTODGA ONITIS

BLENNTIDAE
CARAF 1DAE
SYACTUM

LIHANDA FERRUGINEA

HIFPOCAHPUS

»

TXMAKE

UROFHYCIS

ETROPUS/CITHARICHTHYS

TRIGLIBAE
GFHIDIIDAE

ENGRAULTE EURYSTOLE

ENGRAUL IDAE
HICROPOGONIAS
GOBIIDAE
BOTHUS
UNKNGUN
SERRANTDAE

UNDULATUS

—

CERATOSCOFELUS HABERENSI

OFHICHTHIDAE
MYCTOPHIDAE
SYNODONTIDAE

LABRIDAE/SCARIDAE

URANDSCOP I HAE
HIFFDGLOGSINA
FEFRILUS
SCOFHTHALMUS

GBLONGA

TRIACANTHUS

AGUDSUS

BENTHOGSEMA BLACIALE

HURAENIDAE
MYLIOBATIDAE.
HIOGENICHTHYS
SCIAENTDAE

ATLANTICUS

+

:

3

- Y- R RN -N-N-N_N_N-N NN - - NN - R - -

o=
[=)

OO OO0 O00OROOO000OCGO O W

o8
- 4

OOOOGOQOOODOOOOOOOOOOC}OOOOQ
P E I T )

[-N-E-E-R-N-R-N-N-N-N- NN RN =~ = =]

H  PCTDOH
16.7
38,9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0,0

0.0’

CRUISE=BE7901
CUR

kgt pub ik Jub ekt b jud b Bub ek Jud P} D) b dmd et bl ok 13 D e P

CRUISE=AL7911
OCCUR

13

15

ks gt dar gk b gt bt b RI A B e B e e LA R e N O RO

-
=

-
gttt rTo o

I e A T T T T Y

PCTOCCUR
10,0

20,0
3,0

15,0
10.0

5,0
a.0
9.0
9.0
5.0
5.0

-

- N-N-N-N-N-N-R-N_ - gy _§

FCTOCCUR

72.2
83.3
11.1
27.8
1}.1

5.6
11.1
27.8
22.2

5.4
11,1

S.b
11.1
11.1

“11.1

11.1

[1.]

nnantneAAnn B
GO DO

P T L e

u

KMEAN
1.4

-

[-R-R-N-N-R-N-N-R-R-R-N-N-R -

P T

B ) L P R A PR KOOI L B - -F- -3 -

KHEAN
18.9
15,1
11,7
4,1
3.2
3.0
1.5
1.4
'10{
1.1
1,0
0.7

KSTDERR
1.4

SO oCO S mm eSS NRWWWOSSUD

4 a2 % & m ® # w e o4 e om koo o= o d W e o+ s o

KSTUEKR
744
3.8

10.4
2.1

*

DD W= NS

* % ® ® = & * B 8 4 ® + * 2 & F 2 =

-

FE T T Y - N-R~-R - R - W= I

P TS RS Gl e Bn O S0 Dl bbb W

Tai OO0 O Dn S 00 st e bb et gt D Lo G B W N WD B DO D

TOTABUND
Gr36407162800
r&03¢97%» 771
45420, 7560000
328992, 195:319
32038736000
216425155, 200
226424155 ,200
2946425 185,200
2+407150624+400
1y741543%5,800
197144800000
1594106869400
1¢370,004+400
170502481600

_880.718:4G0
880s718,400
BBO 7182400
880,718,400
849,815,000
645,516,800
G281 774,200
4892928845000
489+ 288,000
489,288,000
482,420,800
2844 387,200

TOTABUND
64981199270 ,936
S1¢971+5215151
40+104/,4468, 000
14y148¢5495401
11,090,528,000
A0, 25520181667

5920738240647
4,782,719+ %716
4246782731 +524
3284%5,86325000
3r544,238,222
2246917461000
250315460447
1r945: 704,667
1:B0&,45%5111
1v4644,312,449
1:510,784,000
1,510,784, 000
1,281,877+331
1+2815877,333
1215599786467
17051,05839111

L 780,483,354

80,483,504

FHO, ABay .

PCTABUND

oo
[~

— ) P3N T

v

.

AANAANANANANAAN

cooco

PCTABUND
27.1
21.7

—
& fu 7O

-1 T-1-T-1-E-T- R -Relolad e did
PR R R - Y. Y- Y-
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Table 2. {continued}

CRUTSE=BE7901 -
TXNAME OCCUR CTOCCUR KMEA KSTDERR TOTABUND PCTABUND
CENTROFRISTIS STRIATUS Dg" qu?g" 2 P Eo.o Hl.i 1.4 Sedbb 7160800 0.3
UNKNOWN 0 0.0 4 20,0 1.3 0.6 418032975, 771 0.2
FEFRTLUS 0 0.0 1 5,0 1.3 . 5.8 42420,760,000 0.2
HOTHUS 0 0.0 3 15.0 ‘1.1 0.6 ' 3,H99,195, 319 0.2
EHNCHELYOPUS CIMBRIUS 0 0.0 2 10.0 0.9 0.6 3.033,736,600 0.2
ENBHRAULIS EURYSTOLE 0 0,0 - 1 5,0 0.8 © 3.4 Dr6A25 155, 200 0.1
CUBLICEPS : 0 . 0.0 1 ) 5.0 0.8 3.4 34642, 155,200 0.1
GOBIIDAE 0 0.0 1 5.0 0.8 3.4 5,64;,155,300 0.1
ETROFUS MICROSTOMUS "y 0.0 1 5.0 0. 2,7 2,091 062 200 0.1
CARANGIDAE 0 0.0 1 5.0 0.5 ' = rhas=rg )

~ oot 2|\5 11761!‘“-5&!800 D-l
URANOSCOFIDAE 0 0.0 1 5.0 0.5 9 9 -

_ : R 5 2.2 1171618005000 0.1
ERANCHIOSTERIDAE 0 0.0 2 10.0 0,4 0.3 541 0.1 -
SYMPHURUS 4 0.0 2 1000 0- . 1r5 484,400 -
COTTIDAE 6 0.0 1 .5'0 v 4 0,3 l!37I0t006r400 0.1

+ * 0.3 1.4 120506812400 0.1

SYNODONT IDAE 0 0.0 1 : 5.0 0.3 1.1 880r718,400 <0.1
LAMFANYCTUS 0 0.0 1 5,0 0.3 1:1 '530,713:400 <0ﬁ
BERRANIDAE 0 0.0 1 5,0 0.3 t.1 880,718,400 <0.1
HINANTOLOPHIDAE . 0 0.0 1 5.0 0.3 1.1 BHO 718,400 <0W
SCORPAENTDAE 0 0.0 1 5.0 0.2 1.1 849,816,000  <0.1

Hd -

LOPHIUS AHERICANUS 0 0.0 1 5.0 0.2 0.8 L45: 5164800 <0.1
TAUTOBA ONETIS 0. 0.0 1 5.0 0.2 0.7 28, <0.1

BLENNT IDAE 2 . 52897745400 .
' 0 0.0 1 5,0 0.1 0.6 489,288,000 <0.1
g$§8?5:qe g- g.g 1 5.0 0.1 0.4 489,288,000 <0.1
LINANDA FERRUGINEA 0 0.0 i g:g g:i g:: :gzvﬁgg,ggg ég.i

HIFFOCANPUS 0 0.0 1 5.0 0 P '
' . .1 0.3 2449387200 <0.1

‘ . ' . CRUISE=AL7911
YEAR SEASON #5TA  TXNAME ' pOM  PCTDOM  QCCUR FCTOCCUR KMEAN KSTDERR TOTABUNI PCTABUND

1979 EARLY 18 ETROPUS/CITHARICHTHYS 3 16.7 13 72.2 18.9 7.4 64rB1129709936 27.1
AUTUMN URDFHYCIS ' 7 38.9 15 83,1 15.1 3.8 91+971,521,101 21.7
TRIGL IDAE 0 - 0.0 2 11.1 11.7 10.4 405104,448,000 16.8
OFHIDITVAE 0 0.0 5 27.8 3.1 2.1 145 148y5491401 5.9
ENGRAULIS EURYSTOLE 0 0.0 .2 11,1 3.2 3.0 : 11:070+,528,000 4.6
ENGRALL EDAE 0 0.0 1 S.4 3.0 12.7 10,255:1018,6567 4.3
MICROFPOGONIAS UNBULATUS 0 0.0 2 11.1 1.5 1.1 2071462469647 2.2
. GORIIDAE _ 0 0.0 5 27.8 1.4 0.6 4:,782,719:916 2.0
BOTHUS 0 0.0 4 22,2 1.4 0,7 424787314526 1.9
UNKNOUWN 0 0,0 1 5.6 1.1 4.8 3,845:832,000 1.6
SERRANIDAE 0 - 0.0 ' 2 11,1 1,0 0.8 3+544,238,222 1.5
GCERATOSCOPELUS MADERENSIS 0 0.0 1 S.6 0.7 2.8 2926621741000 0.9
OFH1CHTHIDAE 0 6.0 2 11.1 0.4 0.4 2e03155460647 0.8
HYCTOPHIDAE (1] 0.0 2 11,1 0.6 0.4 19948, 7061 5667 0.8
SYNODDNT IDAE 0 0.0 2 ‘11,1 - 0.5 0.4 1,806r455,111 0.8
LABRIDAE 7SCARIDAE 0 0.0 2 11.1 0.5 0.3 1+4644,312,B889 0.7
URANOSCOP I DAE 0 0.0 1 5.6 0.4 1.9 1:5310:784:000 0.6
HIPFOGLOSSINA OHLONGA 0 0.0 1 5.6 0.4 1,9 1+¢5100784:000 0.6
FEFRILUS TRIACANTHUS 0 0.0 1 5.6 0.4 1.6 1+281:877+333 0.5
SCOPHTHALMUS  AOUOSUS 0 0.0 1 5.6 0.4 1.6 1:2817877,333 0.5
BENTHDSEMA GLACIALE 0 6.0 1 5.6 0.3 1.4 1115519781447 0.5
MURAENIDAE 0 0.0 1 5.4 0.3 1,3 1,051 0634111 0.4
MYLIOBATIDAE- : 0 0.0 1 5.4 0.3 1.2 .7807483,306 0.4
DIOGENICHTHYS ATLANTICUS 0 0.0 1 5.6 0.3 1.2 80,483,556 0.4
SCIAENIDAE 9 0.0 1 % 0.3 1.2 UG A¥ sy J 0.4
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Table 2. (continued)

YEAR SEASON #5TA

1980 EARLY
SPRING

YEAR SEASON #STA -

1980 SPRING

22

20

TXHAKE

BENTHOSEWA GBLACIALE
ANMODYTES

LOFHIUS AMERICANUS
CERATOSCOFPELUS WARMINGI
FARALEFIDIDAE
UROFHYCIS
GYCLOFTERIDAE
HYCTOFHIDAE
TRIGLIDAE

UHEKHOWN

"STOMIATIDAE

COTTIDAE

. FARALEPIS ATLANTICA

FARALICHTHYS 'DENTATUS
GUNOSTOKATIDAE
HACKOURIDAE

GADUS MORHUA

TXNAKE

SCOMBER BCOMBRUS
LINANDA FERRUBINEA
BENTHOSEHA BGLACJALE
MERLUCCIUE BILINEARIS
BENTHOSEHA

HYCTOPHUM

ENCHELYOPUS CIHBRIUS
GLYFTOCEPHALUS CYNDBLOSSUS
LOPHIUS AHERICANUS
UROPHYCIS

HERLUCCIUS  ALBIDUS
SYNODONT IDAE

GADUS  MORHUA :
FEFRILUS TRIACANTHUS
CYCLOPTERIDAE
PARALEPIBIDAE
NETTASTOHATIDAE
DISINVEGRATED
CERATOSCOPELUS - MADERENSIS
UNKNOWN - .
CONGRIDAE

8YHPHURUS

SYMEOLOPHORUS VERANYI -
CITHARICHTHYS ARCTIFRONS
CONBER OCEANICUS
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DOOCOCOCORDOOODOLOoOOODOO=OND

CRUTSES=EKBO01 & ALBOO3 3 PLBOO?R
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0.0
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Table 2. {continued) o | . ‘

CRULSES=EKBGO& & DLB00S
YEAR SEASON #STA  TuNAME p

-2~

HOLOCENTRIDAE
ARGENTIHIDAE
CARANGIDAE
CALLIONYHIDAE
CYCLOFSETTA
SYHFHURUS

[R5 O (% G O U o

- * 2 & = a2 ® =+ a

© 7E4.813.091
714+813¢091
674y 2345182
674,231,182
474,234,102
474,234,102
a74+234-182

0H FCTDOM OCCUR. FCTOLCUR KME M I'STDERK TOTARUND PCTABUND
1980 SUMMER 22 UROFHYCIS 3 13.6 14 - 63.4 111.7 576 JUZ 6504235581 - 26.2
FORATONUS  SALTATRIX e 9.1 14 72.7 91.5 3.1 314,118, 759314 21.4
FEFRIILUS  TRIACANTHUS 2 9.1 16 72,7 91.1 35.7 312,745,0641,858 21.3
HIFFOGLDSSINA OBLONGA 0 0.0 15 48,2 33.7 12.7 115:B70,983+777 7.9
CITHARTCHYHYS ARCTIFRONS o 0.0 14 43,4 21,0 ravi T2e03T9EG,607 4.9
HERLUCCIUS BILINEARIS 0 0.0 12 . 54,5 16,9 5,9 GBe 17704335945 3.9
LABRIDAE/SCARIDAE .1 4,5 .9 B 1 ) B.2 3.3 20,027 830 591 1.9
SEOMBRIRAE . 0 0,0 10 45,5 4.8 2.3 2TrAGE R0 51 Y 1.6
ETROFUS HILROSTONUS 0 0.0 5 22,7 4.3 3.6 BLy705,514, 783 1.5
TAUTOGOLABRUS ADSPERSUS 0 6.0 & 27.3 G946 EP | 194201276094 1.3
OFHICHTHIDAE ] 0.0 5 22,7 4.4 2.3 T15e 2833710300 1.0
AUKIS 1] 0.0 2 ?.1 4.2 3.0 145,431,908, 344 1.0
OFHIN1IBAE 0 0.0 ;] 346,49 2.7 0.9 Yr344,1%4,8082 0.6
BOTHUS 0 0.0 7 31.8 2.3 0.8 73813, 470080 0.5
LOFHIUS Aﬂaalcaﬂus ¢ 0,0 & 27.3 2,2 0.9 7r427,482,070 0.5
BISINTEGRATED 0 0.0 4 18.2 1.8 1.0 a.1 SpRT2, 252 0.4
HEMTHOSEMA 0 0.0 1 4,5 1.4 &.4 4171916395270 0.3
GLYFTOCEPHALUS CYNOGLOSSUS 0 0.0 4 18,2 1.3 0.4 Ar 471168355 0.3
ENGRAUL JDAE ' 0 0.0 5 22,7 1.2 0.5 Ir983,180,122 0.3
CONGRIVAE 0 0.0 3 13,4 0.9 0.0 994,430,874 0.2
STERNOFTYCHIDAE 0 0.0 2 . 9.1 0.8 0.6 2473729151634 0.2
SYACTUN Q 0.0 1 4,5 0.8 3.7 2169619862727 0.2
SYMODONTLDAE [V} 0.0 3 13,6 0.7 0.4 22A9T 400,70 0.2
GOBIIDAE [V} 0.0 3 13.5 0.7 0.4 2:397 4,383,312 0.2
UMKHOWN 0 0.0 3 13.4 0.7 0.4 Q0894342063 0.2
HYCTOFHIDAE 0 0.0 2 9.1 0.7 0.5 D258, 3729 X64 a.2
HERLUCCIUS ALBIDUS 1] 0.0 3 13.4 0.7 0.4 2y23B.555, 509 0.2
LIHANDA FERRUGINEA (v} 0.0 a 2.1 0.4 0.5 “.hOB 439,091 0.2
SCIAENIDAE ) 0 0.0 2 9.1 0.5 0.4 r 72241 603:636 0.1
SCOFHTHALHUS  AQUGQSUS 0 0.0 1 4,5 0.4 2,1 1,513.905,45ﬁ 0.1
SERRANIDAE 1] 0,0 2 ?.1 0.4 0.3 1e389,047+273 0.1
SYMBOLOFHORUS VERANYI "0 0.0 1 4.5 0.9 1.8 1v348,448,3654 0.1
TaUTOGA ONITIS 0 0.0 1 4,5. 6.3 1.4 1009790545 0.1
CALLECHELYS HURAENA o 0.0 1 4,9 0.2 1.2 BAD P 085836 0.1
CENTROFRISTIS BTRIA[US 0 0.0 1 4,58 0.2 1.2 B49,035, 5636 0.1
CYCLOTHONE 0 0.0 1 4.5 0,2 1.1 B2Ey 7441602 0.1
HOWELLA 0 0.0 1 4.5 0.2 1.1 828,744,182 0.1
HERLUCCTUS 0 0.0 1 4.5 0.2 1.1 817,821,091  <0.1
FERCIFORMES 0 0.0 1 4,5 6.2 1.1 H17,821,691 <0.1

URANDSCOF IRAE 0 0.0 1 4.5 0,2 1.1 a5, 04518 <01 -
TRIGLIDAE 0 0.0 1 4.5 0.2 1.0 784992737 0.1
CERATOSCUOPELUS MHADERENSIS 0 0.0 1- 4,5 0.2 1.0 <0.1
o 0.0 1 4.5 0, 1.0 <q.1
0 0.0 1 4,5 G. 0.9 <0.1
0 0.0 1 4,5 0. 0.% <0.1
9 0,0 1 3,5 o, 0 <0.1
4] 0.0 1 4.5 o, 0 <0.1
0 0,0 - 1 4.5 0, 0 <0.1
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Table 2. (continued)

YEAR SEASON #5TA

1980 EARLY
AUTUMN

YEAR. SEASON #STA

1980 LATE
AUTUMN

19

19

TXNANE

UROPHYC1S .
CITHARICHTHYS ARCTIFRONS
OFHIDIIDAE

HIPPOGLOGSINA  OBLONGA
HERLUCCIUS ALBIDUS

CERATOSCOPELUS MHADERENSIS
HERLUCCIUS BILINEARYS
BOTHUS :
LOFHIUB ANERICANUS
ETROPUS HICROSTONUS
IISINTEBRATED

GOBIIDAE

BENTHOSEMA BLACIALE
GALUS .
HERLUCCTIUS
FIGODONOPHES CRUENTIFER
DIAPHUS

CYNOSCION REBALIS
FOLLACHIUS VIRENS
SYACIUM PAPILLOSUK
CONGRIDAE

SYACTUM
LABRIDAE/SCARIDAE
SYNGNATHIDAE

FEPRILUS TRIACANTHUS
BRANCHIOSTEGIDAE
ENGRAUL I DAE

TXNAME .
MERLUCCIHS BILINEARIS
PARRLICHTHYS DENTATUS
UROPHYCIS

SCOPHTHALMUS AODUDSUS
CEITHARTCHTHYS ARCTIFRONS
DISINTEGRATED
GOBIIDAE.
PARALEPIDIDAE
CLUFEIDAE !
ETROFUS MICROSTOMUS
CONBRIDAE .

BOTHUS

. MERLUCCIUS ALBIDUS -

CENTROPRIGYIS STRIATUS
OFHIDIIDAE
HYCTOFPHUN
HYGOFHUN
DYAFPHUS
OFHICHTHIDAE
UNKNDWN

=
=
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- Table 3. Listing of larval fishes cdllected in slope waters off Middle Atla
from Austin (1976), Sherman et al. (1977), MARMAP surveys 1977-79,

ntic and portheastern United States, February through December.
and McKenney (1981), Phylogenetic sequence follows Nelson (1976).

Information

J

A

F Hldjd[A]s]o|NlD JIF|ulalmfafo]als]o]|n
CLUPEIFORMES NETTASTIOMAT IDAE
Unidentified v - Saurenchalya cancrivora v
Unident{fied v
CLUPEIDAE :
Brevoortia tyrannus v v OPHECHTHIDAE
Brevoortia sp. . Vi v Myrophis punctatus ARAR '
Harengus jaquana v Ophichthua gomesii Vi1V Vv
Unidentified v . Ophiohthus melanophorue ]
g Ophichthus ocellatus v v
ENGRAUL 1DAE _ Ophichthus sp. . y
Anchoa hepeetus v Pigsodonophie aurentifer ViV
Anchoa sp. v . Upidentified vV
Engraulis eurystole v v
Sardinella anchovia 1Y Y ARGENT INIDAE
Sardinella aurita v Nansenia groenlandica v v v
Sardinalla sp. viv Nansenia sp. V]|V
Unidentified vliviv Unidentified Vv
ANGUILL IFORMES . BATHYLAGIDAE
ANGUILL1DAE Unidentified v
Anguilla rostrata viv .
Unjdentif fod VA Y11 | saumontrornes
GONOSTOMAT 1DAE
MURAENIDAE ! Bonapartia pedaliota v
Unidentified v J1v Cyerothone sp. yiviv]vY VIV YLV
' Gonastoma elongatum vV V]V
SYNAPHOBRANCHI DAE Iehthyoeoccus ovatus viv
Nettodarus brevirogtrues v Maurolicus muslleri v VIV VLY
: Valenoiennellua tripunctulatua Vv V|-
CONGR IDAE Unidentified ArArar V] v
Aricsoma balearicum v )
Arioaoma sp, v . STERNOPTYCHIDAE ,
Congar oceanicus v Argyropalacus hemigymnug 1V '
Unidentified vyiviviv ¥, Argyropalecus sp. o
Unidentified YIvY
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Table 3. (continued)

. LI AlS FIH|AIM A N
STOMIAT 1DAE Myotophum asperum Y
Stomias ferox v ari Myotophum humboldti v v
Stomiae Sp. Myotophum nitidulum v v
“Unidentified v Myatophum punctatim v
- Myctophum sp. viv v
MYCTOPHIFORMES Protomyatophum sp. viv
SYNODONTIDAE Symbolophorus veranyi v
Saurida sp. v / /A, Unidentified Vv v v vV
Trachinodephalus myops
Unidentifizd i Avarati PARALEPIDIDAE
Lestidium atlantioum v v
MYCTOPHIDAE Notolepia riseoi ARAYATY v v
Benthosema glaciale YiviviyY v Paralepis coregonoides iV
Benthosema suborbitale VI v]v]y Sudia hyalina v
Cantrobranchus nigro-ocoellatus v '] Unident{fied 2K v v
Centrobranchus sp. v
Ceratoacopelus madereneig V| vL{v]|v v PHOIICﬂTHY[ME : )
Ceratoacopelus warmingi . Vinoigusrria nimbaria v
Ceratoscopelus sp. Vl:mi_-guerm:a powerai v
Diaphus dumerili v Vinciguarria sp. V|
Diaphus holti ’
Diaphus mollis EVERMANNELL 1DAE :
Diaphus problematicus v : Unident{fied v
Diaphus rafinesquei 4 vIvY
Diaphus subtilis v v SCOPELARCHIDAE .
Diaphus taaningi nEy ny Unident{fied v
Diaphue sp. ' '
Diogenichthys atlanticus VIV Y v, _|GADIFORMES ‘
Gonichthys cooco /1y /- Unidentified . v
Hygophwum benoiti
Hygophum hygomi v HORIDAE
Hggoghwn x-ggnhardtii /1y v Unidentified Yiviv
Hygophum sp.
Tampanyatuy alatus v BREGMACEROT IDAE
Lampanyetus sp. Vv Bragmaceros sp. v
Lepidophanes guenteri viv Unidentified s
Lobianchia dolfieini v
Myctophum affine Viv]Y v

-[Z-



Table 3. (continuéﬂ)

AlM]Y A Als
GADIDAE MELANOCET ] DAE
Brosme brosme Unident{fied |V
Enohelyopus oimbrius v o
Gadus morhua V] ATHERINIFORMES
Melanogrammus aeglefinua AR/ EXOCOETIDAE
Urophycis sp. 4R4 K v Unidentified
Unidentified
SCOMBERE SOC IDAE
MERLUCC IDAE Seomberseox saurus -
Merluccius albidus v v v o ‘
Merluccius bilinearia v A v BERYC I FORMES
Merlucoius sp. v Y MELAMPHAE IDAE
‘ : Unident{fied
MACROUR | DAE
Unidentified |V HOLOCENTRIDAE
OPHIDI 10AE ' Unidentified
Unidentified YIVIVY]Y]Y CAPROIDAE
CARAPODIDAE - Antogonia sp.
Carapus bermudensis v/ Y , Unidentified 1Y
Unidentified Y SYNGNATHIFORMES
LOPHI [FORMES _ SYNGNATHIDAE
LOPHIDAE Syngnathus elucena
Lophiue amerioanus a4 K Y Syngnathue fueocus
L] -
ANTENNAR10AE SCORPAENIFORMES
Higtrio histrio v SCORPAEN I DAE
Unidentified v Pontinia Sp. j Y
Seorpaeng Sp.
0GCOCEPHAL IDAE v Unidentified 1Y
Unidentified
* TRIGLIDAE
CAULOPHRYNIDAE Prionatus sp, AR
Caulophryne jordoni v Upidentified 4
Unidentified v
COTTIDAE
Unidentified Y

;82'



Table 3. {continued)

AGONIDAE
Unidentified

CYCLOPTERIDAE
Unidentified

PERCIFORMES
Unidentified

SERRANIDAE
Anthiinae
Anthiaa sp.
Centroppristis striatq
Centroprigtia Sp.
Diplectrum Sp.
Mycteroperca Sp.
Sebastea SP.
Unidentified

APOGONIDAE
Unidentified

POMATOMI DAE
Pomatomue ealtatrix

CARANGIDAE
Caranxz Sp. .
Decapterus punctatus
Decapterus Sp-
Sericola sp.
Unidentified

CORYPHAENIDAE
Coryphaena hippurue

LUTJANIDAE
Rhomboplites aurcorubeng

-5

i N

- GERRIDAE

Buoinstomus gula

SPARIDAE
Stenctomua aWaopa

SCIAENIDAE
Cynoacion regalis
Larimus fasotatus
Leicatomue xanthurus
Mentioirrhua saratilis

" Micropogonias undulatus

Unidentified

MULLIDAE
. Mullua auratus

POMACENTRIDAE
Unidentified

MJGL JDAE
Mugil curema -

LABRIDAE
Tautoga adspersus
Unidentified

SCARJDAE
Unidentified

URANGSCOP I DAE
Unidentified

CRYTOCANTHODIDAE

Cryptocanthoides maculatus

wet WA

. _62_.



Table 3. {continued)

R

b

A

RN

JIFIM|AIM|]2]|A]lSsfoN]D 5
PHOL 1DAE = GOBIESOC IFORMES
Unidentified : Vv CALLIONYMIDAE
' ' Callionymua sp,
AMMODYT 1DAE , ~ Upidentified
Ammodytes 5p. K
) PLEURONECTIFDRHES
GOB11DAE BOTHIDA
Unidentified Y v Bathua sp.
Citharichthys arotifrona
GEMPYL IDAE Cithariohthys sp.
Unidentified v Cyelopaetta fimbriata
| C'yclopaetta 5p.
TRICHIURIDAE - Etropus microstomus
Diplospinus multistriatus- L v Hippoglossina oblonga
Unidentified o v Paralichthye dantatua
) Saophthalmua aquosus
SCOMBRIDAE . Syaociwm papillosum
Auxis Sp. ' v v " Syacium SP.
Euthynnus allettenatua | v Unidentified
Sarda sarda v
Scomber scombrug Iviv]vY PLEURONECTIDAE
Thunnus SP. AR Glyptocephalus cynoglosaus
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Figure 1.

MARMAP (Marine Resources Monitoring Assessment and Prediction)
plankton stations off northeastern United States during 7980
(see Sherman 1980 for description of MARMAP Program). OWD-106
and potential impact area from dumping at DWD-106 are shown
off Middle Atlantic states.
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Figure 3.

Family - Species - Common Name

_41-

Spawning seasons of principal species, based on larval occurrences, in four
analytical subareas of northeastern United States (after Colton et al. 1979).
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Figure 4,

Seasonal changes in abundance of fish eggs in the Middle
Atlantic Bight (1977-80) and in the potential impact area
* of ocean dumping at DWD-106 (top). Seasonal changes in
abundance of fish larvae in the Bight (1977-80) and in the
potential impact area of dumping at DWD-106 {bottom).
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