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Spawning Patterns of Coastal Fishes: Larval fishes representing more than

200 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 life

history of marine fishes.

Although spawning goes on year-round,·spawni~g cycles of most coastal species

are seasonal and climatic changes are followed closely by changes in the sp~cies

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/or 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 larval fish populations between North Carolina and Nova Scotia,

is inversely proportional to increasing latitude. In the Middle Atlantic Bight, whee.

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 area is 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 explosion in the mid-1970's of sand

lance, Ammodytes sp., a taxon that spawns demersal eggs in winter, the annual
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abundance curve for larvae does not follow the spawning curve for eggs. Whereas

the abundance of eggs has a single annual peak in sUlTITler, 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 proportion 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 pop~lations 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:1) a decline in the size of spawning stocks to a level below

that required to produce enough young to maintain a competitive advantage over

the developing young stages of other species; 2) shifts in spawning time and/or

location which cause shifts in the distribution patterns of eggs and larvae,

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 imposed 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 billion

dollar 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 regal is, striped bass,

Marone saxatilis, Atlantic cod, Gadus morhua, bluefin tuna, 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

within the 34,336 km2 shelf area potentially influenced by dumping at DWD-I06

exceeded 1.8 trillion at the time of the 1979 winter survey. This extraordinary

biomass is equivalent to 52 million larvae/km2 and represents the peak abundance

level for a taxon during the 4-year period, although the abundance 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 larvae dominated, although the spawning season of silver

hake normally peaks in summer and tapers off to insignificant levels by late

autumn. The abundance of silver hake larvae in late autumn of 1979 was only

a fraction of that for the dominant taxa during winter, spring and summer

(Table 2).

Fish Larvae in Slope Waters: Most of the 112,657 km2 area that falls

within the realm of influence from ocean dumping at OWO-106 lies east of the

continental shelf, beyond the geographic scope of most 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 cannot

be meaningfully quantified. Larval fishes collected in slope and oceanic

waters at and surrounding OWO-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 off 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 naturally 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 l. Listing of MARMAP surveys in the Middle Atlantic Bight, 1977-80. Stations
are those falling within area potentially affected by dumping at OWD-106.

No.
Year Season Date Vessel Cruise Sta.

1977 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 II 77-05 I 27
Spring 18 May-24 May DELAWARE I I 77-05 II 20
Summer 19 Aug-29 Aug YUBILEINLY 77-02 20
Early autumn 19 Oct-29 Oct ARGUS 77-01 22
Late autumn 2 Dec-9 Dec KELEZ 77-11 3

1978 Late winter 16 Feb-14 Mar DELAWARE II 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 AU9-3 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 II 79-03 17
Early spring 13 Apr-14 Apr DELAWARE II 79-04 4
Sprin9 6 May-18 t:!ay DELAWARE II 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-1B Oct ALBATROSS IV 79-11 18
Autumn 12 Dec-19 Dec ALBATROSS IV 79-13 6

1980 Late winter 29 Feb-19 Mar ALBATROSS IV 80-02· 20
Early spring 7 Apr-27 Apr EVRIKA 80-01 22
Late spring OELAWARE II 80-03 20
Summer 17 Jul-26 Jul EVRIKA 80-06 22
Early autumn 27 Sep-9 Oct ALBATROSS IV 80-10 19
Autumn 20 Nov-7 Dec ALBATROSS IV 80-12 19



Table 2. Summary of ffsh larvae collected on HARHAP surveys (1977-80) at shelf and slope water statfons (depths 55 to 2200 m) wfthfn the potential area
of fmpact from ocean dumping at OWD-I06. Domfnance represents the number of statfons where taxon accounted for ~50% of the larvae. Abundance
fs expansfon of K mean to reflect the sfze of the area (see Berrfen et al. 19BI for methodology).

LARVAL ASSEM~LAGES HEAR PWD-L06
CRUISES.HH770t & OL7703

YEAR SEASON 'STA [XNAHE DOH PClIoOH OCCUR PCTOCCUR KMEAN I\SlllLI\t< 1'1) I i\ I:!UU 1.1 PCTABUNO
1977 LATE 23 AMMOOYTES I~ 56.5 11 60.9 137.0 62.0 4)0, flt.O, 1:~6, l/;!S 96.1

WINTER U'(UOPHUH DENOIT I ~ !J.o 5 21.7 3.5 1.9 11,924,947,15'1 2.4
UIWPHYCIS 0 0.0 ~ 8.7 0.6 0.4 1,910,673,04:3 0.4
PARALEPIOIDAE 0 0.0 2 8.7 0.5 0.3 1,603,3-11,913 0.3
CYCLOTHONE 0 0.0 1 4.3 0.3 1.1 994:,251,130 0.2
E.lROPUS HICROSTOHUS 1 1.3 I 4.3 0.2 1• 1 lS8, 23~j, 13() 0.1
CONGRIDAE 1 4.3 I 4.3 0.2 1" 1 759,8'70,609 0.1
BENTHOSEHA GLACIALE 0 0.0 I 4.3 0.2 1.0 707,620 r174 0.1
CERATDSCOPELU8 HADERENSIB 0 .0.0 I 4.3 0.1 0.5 353'1810,087 <0.1
OENTHOSEHA SIHILE 0 0.0 I 1.3 0.1 o.~ 353 ,JUO rOB? <0.1
UNKNOWN 0' :0.0 0 0.0 0.0 0.0 ()

CRUI8ES-G07701 I DL7701 (STA 1-91)
PCTABUNO

YEAR SEASON 'STA' IXNAHE DOH PCTDOH OCCUR PCTOCCUR KHEAN KSTDERR TOlAOUNl11977 (ARLY 24 AHHODYTES 9 37.5 13 54.2 43:1 20.9 147,966,941,065 48.5SPRING OENTHOSEHA PLAC'IALE 3 12.5 B 33.3 15.0 6.6 51,514 ,74l ,595 16.9IlYGOPHUH BENOITl 3 12.:5 :I 20.8 8·1 5.2 28,739,830,:!9'l 9.4PARALEPIDIJIAE I 4.2 :I 20.8 201 0.9 7,126,59EJ,69H 2.3OPIlIDIlDAE 0 0.0 2 8.3 2.1 1.7 7,061,770,667 2.3 IPEPRllUS JRIACANTHUS 0 0.0 2 8.3 1.8 1.4 6,137,560,000 2.0 ......
aTRIOLIDAE 0 0.0 2 8.3 1.7 I .,

~,971,602,66") 1.9 0.-HELANOGRAHHUB AEGLEFINUB 0 0.0 'I 4.2 1.6 7.8 5,49J,760,(i()() 1.8ETRUHEU8 TERE8 0 0.0 2 8.3 101 1.1 4,6 ... 5,374,667 1.5CENI.ROPRISTlS STRIATUS 0 0.0 I 4.2 1.3 6.6 4.62i,053r3~53 1.5SYNODONTlDAE 0 0.0 2 8.3 1.2 0.9 4,289,13-8,667 1.4LUPHlUS AHERICANUS 0 0.0 3 12.5 1.1 0.6 3,61'7,'581,654 1.2GllBIIDAE 0 0.0 ~ B.3 1.0 0.8 3,530,885,333 1.1DIOOENICHTHYS ATlANTlCUS I 4.2 2 8.3 0.9 0.7 J,217,';j69,333 1.1EPINEPHELUS 0 0.0 1 4.2 0.9 4.3 3,033,OlJ,33~S 1.0LlHI.NM FERRUGINEA 0 0.0 1 4.2 0.5 2.6 1,828,392,000 0.6HYCTOPHIDAE 0 0.0 2 8.3 0.5 0.4 1,764,012,000 0.6HYCTOPHUH NITIDULUH 0 0.0 I 4.2 0.4 2.2 1,516,506,667 0.5SCORPAENIDAE ·0 0.0 1 "4.2 0.4 2.2 1,516,506,h67 0.5DATIlYLAOIDAE 0 0.0 2 8.3 0.4 0.3 1,460,710,667 0.5E.lROPUS HICROSIOHUS 0 0.0 1 4,2 0.3 104 948. tiJ2, 000 0.3SYHPHURUS 0' 0.0 I 4.2 0.3 1.4 948,532,000 0.3[115 INTEGRATED 0 0'.0 1 4.2 0.3 1.3 944,2 ... 0,000 0.3PARALICHTHYS DENTATllS, a 0.0 I 4 ., 0.3 1.3 924,210,667 0.3'-PilOt! S GUNNEll US 0 0.0 I 4.2 O. J . 1.3 9l4,196,OOO 0.3ENCIlELYOPUB CIHBRWS 0 0.0 I 4.2 0.3 L ~s 897,O28,O()() 0.3lJROPIlYCIS 0 0.0 1 4.2 0,2 1 -, 851,246,667 0.3.-GADIDAE 0 0.0 I 4.2 0.2 J.2 819,l72,OOO 0.3CI.UPEIFllRHES 0 0.0 I 4.2 0.2 1.1 '758.253.333 0.2GUNOSTOHATlDAE 0 O.O~' 1 4.2 0.2 101 758,253,:53:5 0.2HY60PHUH 0 0.0 1 4.2 0.2 1.1 758,253,333 0.2C,\RAPIDAE 0 0.0 1 4.,2 0.2 101 758, 2~3, 3:B 0.2C11IJARICHIHYS ARCTIFRONS 0 0.0 I 4.2 0.2 1.1 758,253, :53~~ 0.2(,iA[lIJS· HllRHUA 0 0.0 I 4.2 0.2 1.0 10'5,JI13,667 0.2BVNBNATHf[lAE 0 0.0 I 4.2 0.2 1 • () ]O::i,allJ,fJl:,} 0.2IINKNIIWN () 0.0 '() 0,0 0.0 0,0 ('\



Table 2. (conttnued)
-

CRUISES-AL7702 J DL7705 (SIA 1-91)
PCTABUNDYEAR SEASON , STA rXtlAHE DON peTllOM DeCUR PClOCCUF~ KNEAN tdHDERt~ TOTtllHIND

1977 SPRING 27 DENHtOSEMA "Gl"WH'tlE 10 37.0 15 55.6 _ 40.6 14.0 IJ9,2BO,346,(Bl 47.0AMHODYTES I 3.7 5 IB.5 4.0 2.4 13,856,223,761 4.7
SYNODON" DAE 0 0.0 7 25 •• 3.2 1.3 10,858,411,680 3.6
OPHIDIIDAE 0 0.0 5 18.5 3.0 I.b lO,272,2:Ul,630 3.4
~IYeTOPHIDAE I 3.7 I 3.7 2.6 13.3 8,790,016,000 2.9
J~Ef'RILUS TRIAcANIHUS 0 0.0 3 11.1 2.5 I.a 8,741,868,289 2.9
DOIHUS 0 0.0 3 11 ,1 2.5 104 8,456,857,2"7"7 2.8PARALEPIDIDAE 0 0.0 5 1~.5 2.3

1 '".
7,B54,:=j23,386 2:6."UPARIS I 3.7 2 7.4 I •• I.b 6,35B,5UI,519 2.1

UROPHYCIS 0 0.0 5 la.5 1.a o.a 6,057,523dOl 2.0LlHANDA fERROUINEA \ 3.7 3 1\.1 1.5 D•• 5,056,344,B91 1.7SCOHDER seOHBRUS I 3.7 3 1\ .1 1.4 0.9 4,8S0,639,OO:"5 1.6BUTHUS 0 0.0 2 7.4 1.4 1.0 1,690,043,259 1.6
TR I BI.I DAE . 0 0.0 2 7.4 1.1 D•• 3,841,816,889 1.3
HYBOPHUH BENOIII 0 0.0 1 3.7 1.1 5,7 3,745,167,40] 1.2

. ElROPUS/CnttARICHTHya 0 0.0 , 3.7 D•• 4.7 3,092,7E13,401 1.0
CENIROPRISTIS STRIATua 0 0.0 1 3.7 D•• 4 .. 7 ' 3,092,783,40,/ 1.0CARAPIDAE' 0 0.0 1 3.7 0.' 4.7 J,092,783,'101 1.0SYHPHURUS 0 0.0. 2 7.4 D•• 0.7 3,091,511,70,1 1.0aERRANIDAE 0 0.0 3 1\.1 0 •• 0.5 3,036,655,2:32 1.0HEI,ANOSRAHIIUS AEOLEflNUS 2 7." 3 1\.1 0.0 0.5 2,735,IJ6S,OlB 0.9BADUS HO~tlUA 0 0.0 3 1t.1 0.7 O.~ 2,510,810,B69 0.8PERCIFORIIEa 0 0.0 2 7.~ 0.7 0.5 2,332,301j,~:;93 0.8BALISTIDAE 0 0.0 1 3.7 0.7 3.5 2,319,587,5~)6 0.8SCOHBERESOX SAU~~S 0 0.0· I 3.7 0.5 2.5 1,635,410,963 0.5 ICITHARICHT,Hya ARCTlFRONS 0 0.0 I 3.7 0.5 ~ .' 1,635,410,963 0.5 ......"."VINCIOUERRlA 0 0.0 2 7,4 0.5 0.3 1,634,139,259 0.5 ......

IHYCTOPHUII Iii TIOULUII 0 0.0 2 7.4 0.5 0.3 lr603r618,370 0.5OIOGENICHTHya AT~ANTlCUS 0 0.0 1 3.7 0.5 2.3 1,546,3'11,704 0.5DECAPTERUS 0 0.0 1 3.7 0 ..5 _ 2.3 1,546,391,7()4 0.5
BLENNIIDAE 0 0.0 \ 3.7 '0.5 2.3 1,5-16,391,704 0.5SCORPAENIPAE 0 0.0 \ 3.7 0.5 2.3 1,546,391,70'l 0.5SYACIUII 0 0.0 , 3.7 0·5 2.3 1,546,391,704 0.5
LOPHIU~ AIIE~ICANU5 0 0.0 2 7.~ 004 0.3 1,523,501,0:37 0.5
CERATOSCOPE~U5 !\APERENSlS _ 0 0.0 2 7.4 0.4 0.3 1,518,414,222 0.5AOONIDAE 0 0.0 I 3.7 0.3 101 946,1·"7,656 0.3MUROLICUS HUELLERI 0 0.0 I 3.7 0.2 l.2 Q17,705,4f:11 0.3D{APHUS DUMERILI 0 b.O \ 3.7 0.2 1.2 '78~j,912rBal' 0.2GAOIFORHES 0 0.0 I 3.7 0.2 1.2 785,912,889 0.2SIOHIAS FEROX 0 ·O.Q , 3.7 0.2 1.2 774,467,5~i6 0.2HYCTOPHUH 0 0.0 I 3.7 0.2 1 "1 774,467,556 0.2."ARIOHHA 0 0.0 1 3.7 0.2 1.2 773,195,052 0.2
CONSRIDAE 0 0.0 1 3.7 0.2 1 "I 771,924.140 0.2
UNKNOWN 0 0.0 , 3.7 0.2 1.2 170,652,44·, 0.2
HURAENIDAE ·0 0.0 1 3.7 0.2 1.2 T}(),652,444 0.2
PISODIINOPHIS . CRUENTlFER 0 0.0 1 3.7 0.2 1.1 750r30~,le~:; 0.2GLYPTOCEPHALUS cYNOOLOSSUS 0 0.0 - 1 3.7 0.2 1.1 750, 30~j, 1 U~j 0.2HE[{I.UCCIUS BlLiHEARIS 0 0.0 1 3.7 0.2 1.1 749,033,481 0.2PSENES CYANOPHRYS 0 0.0 I 3.7 0.2 1.1 749,033,481 0.2POl.LACHIUS VIRENS 0 0.0 1 3.7 0.2 1• 1 731,229,630 0.2I:AI.Li IIHYH I DAE 0 0.0 1 3.7 0.2 1.0 656,199rll1 0.2
CAULOPHRYNlDAE 0 0.0 1 3.7 0.2 1.0 656,199,111 0.2
DISINTEG~ATED 0 0.0 1 3.7 0.1 0.7 "1"13,0"73,"778 0.1
rtHUlJlllA ROSTRAIA 0 0.0 I 3.7 0.1 0.7 47:3'()'lJ,110 0.1
[NeBEL YOf'US CIHBRIUS 1 3.7 1 3.7 0.1 0.5 319,11}/~(lJ() 0.1



Table 2. (contInued)

CRUISE.PL770~ ISTA 92-1S0)
PCTABUNOYEAR SEASON ISTA TXNAHE POll PCTDoH OCCUR PqOCCUR KHEAIl KSTDERR ToTADUIW

1977 SPRING 20 SCoHDER SCoIIPRUS 4 20.11 7 3~.0 27.7 18,2 95,081,795,420 31.3
DENTHOSEHA oLAClALE 3 1~.0 7 3~.0 10.1 4.3 31,832,234,628 n.5
CERnTOSCOPELUS HAPERENSIS 0 0.0 \

~ 2~.0 10.0 7.4 34,460,100,408 11.3
LIPARIS 1 5.0 I 5.0 5.2 23.3 17,923,392,000 5.9
DENTHoSEHA SUBORBITALE 2 10.0 ~ 10.0 ~ .1 3.5 17.401,4B4,BOO 5.7
HYBOPHUH HYB,oHH 0 0.0 I ~.O 3.0 13.4 10,305,950,400 3A

,UROPHYCIS 0 0.0 3 15.0 2.9 2.2 10,042,248,306 3.3
LIHANPA HRRUOl/lEA 0 . 0.0 4 20.0 2.6 1.5 8,777,974,162 2.9
VINCIOUERRIA 0 o,Q 3 15.0 2.5 1.8 8,430,740,028 2.8
SYACIUII PAPILLOSUII 0' 0.0 I 5.0 1.7 7.5 5,725,528,000 1.9
ENCHELYOPUs CIHBRIU8 0 0.0 3 15.0 104 0.9 4,788,439,260 1.5
BoHlUS 0 0.0 2 10.0 1.3 1.0 4,441,361,600 I.~
PARALEPIDIOAE 0 0.0 3 15.0 1.3 0.7 4,307,381,169 1.4
CDTTIDAE 0 0.0 2 10.0 1.2 1.0 4,178,691,200 1.4
GLYPToCEPHALUB CYNoOLoBBUS 0 0.0 J I~·O 1.2 0.7 4,039,665,690 1.3
LAHPANYCTUS ALATUS - 0 0.0 I ~.O 1.0 4.5 3,435,316,800 1.1
PoHATOIIUB BALTATRIX 1 ~.O I ~.O 1.0 4.5 3,425,016,000 1.1
AIIHODYTES 0 0.0 2 10.0 0.9 0.6 2,935,728,000 1.0 I
ARGYRoPELECUB 0 0.0 I 5.0 0.7 3.0 2,;]90,211,200 0.7 >-'

NGoDIIDAE 0 0.0 2 10.0 0.6 0.4 2,231.840,000 0.7 I
oPHICIITHIPAE 0 0.11 2 10.0 0.6 0.4 2,214,672,000 0.7
SYllOPoNTIPAE 0 0.0 2 10.0 0.6 0,4 2.118.~i31,2(jO 0.7
HELANOGRAIIIIUB AEOLEFINUB 1 ~.O 1 ~.O 0.6 2,6 1,991,488,000 0.6
LOPHlUS AIIERICA/lUB 0 0.0 2 10.0 O.~ 0.4 1~749,419,200 0.6
DIAI'HUB 0 0.0 I 5.0 0.3 1.5 1,145,105,600 0,4
PIAPHUS PROBLEHATICUS 0 0.0 1 5.0 0.3 1.5 10145,105,600 0.4
LAHPANYCTUS 0 0.0 1 5.0 0.3 1.5 1.14\5.105.600 0.4
LOBIANCHIA PoFLEIIU, 0 0.0 1 ~.O 0.3 1.5 1.145.105,600 0.4
DIOGENICHTHYS ATLANTICUS 0 0.0 I 5.0 0.3 1.5 1.145.105.600 0.4
CENTROPRISTIB STRIATUS 0 0.0 1 5.0 0.3 1.5 1.145,105,600 0.4
RHOHDOPLITES AURORUDENS 0 0.0 ! 1 5.0 0.3 Io~ 1,145,105,600 0.4
OPHIDllPAE .0 0.0 1 5.0 0.3 105 1,145rl05,600 0,4
THUNNUS 0 0.0 1 ~.O 0.3 1.5 1,145,105,600 OA
LEIOSTOHUB XANTIlURU5 0 0.0 I 5,0 0.3 1.4 1,086,734,400 0.3
STERNOF'TYCHIPAE 0 0.0 1 ~.o 0.3 1.4 1,069,'566,400 0.3
PSEUDOPLEURONECTEB AHERICANUS 0 0.0 I ~.O 0.3 1. J 1,006,044,800 0.3
HYCToPHIDAE 0 0.0 1 5.0 0.3 1.3 985.443,200 0.3
HERLUCCIUS ALBIDUS 0 0,0 I 5.0 0.3 1.3 985,443,200 0,3
CYCLOIHONE '0 0.0 1 ~.O 0.3 1.3 973,425,600 0.3
PEPRILUB TRIACANTHUS 0 0.0 1 5.0 0.3- 1.3 973,425,600 0.3
GADUS HORHUA 0 0.0 1 5.0 0.3 1.3 969,992,000 0,3
UNKNOWN 0 0.0 0 0.0 0.0 0.0 0



Tahle 2. (contlnuedl

CRIJlSI'~'Yl'7702 ~ hL'70Y
YEAR SEASON ISTA rXNAtl£ pon .'C l' HUh uceUk PCllJCCUR KMEt"N KSlUERR TOTABlJHH PCTABUNO1977 SUMMER 20 URUPHYCIS 6 30.0 17 85.0 314.2 152.2 1,07a,9J8,~25,099 46.0C1TllARICHTHY6 ARCIIFRON6 a 0.0 I~ 75,0 95.2 38. ~j .526,987,023,090 13.9ElR!!f'lJ6 MICR06TOMlJS a 0.0 3 1S.0 41.5 28.4 142 ,fj'IO, 439, 4~IJ 6.1AlJXIS 0 0.0 1:1 7:;t.O 26.5 8.::) 91 ,O68,530,7()~~ 3.9CERAHISCUPELlJS NADEREHslS 0 0.0 6 30,0 26.2 1 1].0 90,077,535,46B 3.6OPII ilI11lJAE 0 0.0 IS 75.0 26.1 7. '7 89,632,6J5,8HO 3.6EH6RAlJLls EURY6TOLE 0 0.0 B '10.0 \l.S ad 59,992,61:5,2(.i'5 2.6LASRllJAE/SCARlqAE 0 0.0 1'1' 70,0 15.'1 6d 52,896,21'5,439 2.2HIPPOOLOSslNA OBLOHOA 0 0.0 12 60.0 14.7 4.7 50r530,9B4,O'l~,~ 2.2SYMPIlllRlJ6 0 0.0 3 15,0 14.5 13.3 49,839,425,201 2.1ETROPUs/ClfHARICHTHYs 0 0.0 3 15.0 13.1 10.7 45,12:),966,I:S4 1.9HERLUCClUs PILJHEARls 0 a.o. 10 50.0 11 .1 3.e 3B,1~3,128,479 1.6POllAlOMUs sALTATRIX 0 0.0 'I 20.0 10.0 7.7 34,259,110,2:3'7 1.5SO THUS a 0.0 B '10,0 9.3 3.5 31,930,111,077 1.4SYACIUII PAPILL06UH 0 0.0 5 25,0 4.7 2.B 16,107,063,611 0.7PEPRlLU6 TRIACAHTHUS 0 0,0 7 3::;'0 4.1 ttl. 13,962,101,3';)5 0.6TRIOLl£oAE 0 0.0 3, 15,0 ~.9 2.8 13,361,784,995 0.6,CALl.IOHYHIPAE 0, 0,0 1 20.0 3.6 2.3 12,263,9(iO,JO} 0.5EHGRAULIPAE 0 0.0 2 10.0 3.0 2.8 10,458,745,600 0.'1CEHIROPR ISTIs STRIATA 0 0.0 2 10,0 2.7 2.5 9,320,507,2PO 0.4sYHOlJONTIPAE 0 o~o I 5,0 2.1 9.4 7,227,720,000 0.3UNKNOWH 0 0.0 3 15.0 2.0 1.3 6,,"J77,98:5,IBU 0.3lJlSIHTEORATEP 0 0,0 'I ' 20.0 1.9 1.0 6,528,249,9 rJ4 0.3CYCLDTIIOHE a .0,0 2 10.0 1.7 1.5 5,763,297,600 0.2 IHE:RLUCCIUS ALBIPUS a 0.0 2 10.0 \;7 "'2 5,761,~aO,a()O 0.2 .....CLUPEIfORHES 0 0.0 I 5.0 1.7 7.4 5,670,590,400 0.2 w

IOilS liME a 0.0 - 5 25.0 1.5 0.6 5,217,852,6-\0 0.2EUl'llYHHUs A~~ETTERATUS 0 0.0 1 5,0 1.5 6.7 5,1'77,868,000 0.2SERRAHllJAE 0 0.0 I 5.0 1.3 5.7 '",,"110,159,200 0.2OF'HICIjTHIPAE a 0.0 3 15.0 1.1 0.7 3,937,212,791 0,2iT I.UIOOOLABRUS APsPERslfs 0 0.0 I 5.0 101 4,7 3,~25,8Bl,600 0.2ANOUILLIfORHES 0 0.0 2 10.0 0.9 0.7 30146.094,4()() 0.1
PARALEPIPIDAE 0 0.0 3 15.0 0.9 0.5 2,995,736,380 0.1
LOPIlOLAIILUs CHAHAELEOHTICEPS 0 0.0 3 15.0 0.9 0.5 2,930.• 516,3cd 0.1BOliliME a 0.0 2 10.0 0.0 0.6 2,911,~IJ2,800 0.1AHCHOA HEPspUS 0 0.0 I 5.0 0.7 3.0 2,312,529,600 0.1OLYPlOCEPHALUS CYHOOLOssuS 0 0.0 -. I 5.0 0.5 2.4 1,878,179,200 0.1OOCOCEPHALIPAE 0 0.0 I 5.0 0.5 2 ", 1,661,862,400 0.1."SCORPAEHIPAE 0 0.0 2 10.0 0.'1 0.3 1,481,598,400 0.1SALISTllJAE 0 0.0· 1 5.0 0.4 1.7 1,294,467,200 0.1TETRAOOHIJRIOAE 0 0.0 1 5.0 0.3 1.4 1,067,949,600 <0.1PlsOOOHOPHls CRUEHIIFER 0 0.0 I 5.0 0.3 1 .', 956,257,6QO <0.1."LOPHlUs AIIERICAHUs 0 0.0 I 5.0 0.3 1.2 935.656,000 <0.1HOTOI.YCHHUS 0 0.0 I 5.0 0.3 1.1 980,718,400 <0.1IETRAOOHURUs AlLAHTICUS 0 0.0 I 5.0 0.3 1,1 880,718,400 <0.1VIHCIOUERRIA a 0.0 1 5.0 0.2 I .1 834,364,'UOO <0.1MIIRAENllJAE a 0,0 1 5.0 0.2 1. I t134,Jb'l,BOO <0.1AI<6ENTINHIAE 0 0.0 I 5.0 0.2 1.1 830,931,200 <0.1HYClOF'HIOAE 0 0.0 I 5.0 0.2 1.0 770,843,200 <0.1SARlJlNELLA AURITA 0 0.0 I 5.0 0.2 0.9 722.7,'2,' BOO <0.1CARAHX 0 0.0 I 5.0 0.2 a.~ 722,772,BOO <0.1LARIHUs' fAsCIATUS a 0.0 I 5.0 0.2 0.9 722,772,800 <0.1sCOPEUfORHEs 0 0.0 I 5.0 0.2 0.8 648,950,400 <0.1[IiOOEIHCHIHYs ATLAHTICUS o' 0.0 . I 5.0 0.2 0.8 647,233,606 <0.1

LESI!OIUH AT~ANTICUH a 0.0 1 5.0 0.2 0.8 63(), 06~:', 600 <0,1
fl [,iF-'UI.JS 0 0.0 1 5.0 0.2 <l.1I 61'1,61'11,\00 <0.1



table 2. (continued)

~~UISE"AR7701

YEAR SEASON ISTA IXNAIIE POll PC TOO" PCCIlR PCIOCCUR I,MEAN I(STtIErm rOlt1eUNlI PCIABUNO
1977 EARLY 22 cnHARICHfHYS ARCflFRONS 2 9.1 15 68.2 17.2 :':i .,7 :'.i9,Q91, H'/'17:36} 21.6

AUTlIlN UROPHYCIS 2 9.1 18 81.8 15.7 4.2 53,792,/1'!, 'lac· 19.7
MERlUCCIllS BlliNEARIS 2 "9" 9 40.9 13.8 ~L 7 -17 r 3:'i 2 , :~ :U.. , .'5 ~J '7 17 .4
CERAfOSCOPELUS MDERENSIS 2 901 7 J1.B 12.9 7.7 ·14,2:39,:31 b, Ol:l ~:) 16.2
PARALEf"IPIPAE 1 4.5 9 ~O.9 6.4 2.3 22, 122,07·1 , ~i' 6 :1 8.1
MERLllCC lUS ALBIDUS, 0 0.0 5 22.7 3.2 1.7 1(), BbB, I:ljo. :';;:;-1 3.9
0f"HI01lDAE 0 0,0 . 7 31.8 2.0 0;7 6, ](,9, !Ill::. t ·loa 2.5
BOfHUS 0 o.Q 4 18.2 1.2 0.6 4,213,26B,4'l'l 1.5
PARAl.lCHfHY~ OENTAfUS 0 0.0 2 901 0.9 0.7 3,093,:':S61~,1:):.; 1.1
BENTHOSEHA OLACIALE 0 0.0 I 4.5 0.9 4.1 2,l191,914,ln;! 1.1
POBllDAE' 0 0.0 3 13 1 6 0.7 0.4 2, :3112, 22"7,1 Bll 0.8
IIYCTOf"HloAE 0 0.0 2 9.1 0.6 0.4 1, 9"lI.~, J.1fJ, ]6·1 0.7 I

I-'
GONOSTOHAfl OAE 0 0.0 2 . 9.1 0.4 0.3 "1, <\4:,), :'.!]], '1:':i::'; 0.5 ""LAIlf"ANYCIUS 0 0.0 i 1.7 1, 20B, 002 '-9~)ll 0.4 I

4.5 0.4
LlIBlANCHiA DOHEINl 0 0.0 1 4.5 0.4 1'.7 1,208, on::l , 90? 0.4
SYACIIlH f"APILLDSUH 0 0.0 I 4.5 0.3 1.4 99"7, ~~04, 7';,',' 0.3
CYCLOTHONE 0 0.0 I 4.5 0.3 1.3 970, F72, :i6·1 0.3
HlCRllf'OGONIAS UNDULATUS 1 4.5 1 4.5 0.3 1.3 92"7,072,000 0.3
01 OI'ONT I DAE 0 0.0 1 4,5 . 0.3 1.3 919,26B,:h~·-1 0.3
VINCIGUERRIA 0 0.0 ·1 4.5 o ., (.0 741,345,1::j:,) 0.3••
SYHBlIl.Of"HORUS VERAN'II 0 0.0 I 4:5 0.2. 1,0 7411:34~,';,'1~;:',j 0.3
C(tIH,F' I DAE 0 0.0· 1 4.5 o " 1,0 l'11,:34:),4:J:':j 0.3..
CALLIONYHIDAE 0 0.0 I 4.5 0.2 1,0 741, ]4:';, 4~:i~.i 0.3
lJEllP)'L1DAE 0 0.0 1 4.'5 0'1 1,0 7'11 ,3·1~J,·1~,'j::; 0.3
UNKNlIWNIFISH/EGOS 0 0.0 I " ". o " 1,0 lC<~, BBB, 000 0.3." ·"ENPRAULIS EURYSTOLE 0 0.0 I 4.5 0.2 1.0 6S'7,6·l~j·09l 0.2
SCOPHTHALHUS ,AOUOSUS 0 0.0 1 4.5 o ., 0.9 ~;;r;:.,~, 9()2, f~09 0.2·"AMMOIIHES 0 0.0 1 4.5 0.2 0.9 lJ:.iO, 02J, 2-"":'~ 0.2
I_A~RIDAE/SCARj~AE 0 0.0 1 .1. ~i (L ~! O.B 6'-'i:2, ,1·1(1" 7:~ ,., 0.2



\

Table 2. (continued)

CR\lISES"NH77U I KE77U
YEAR SEASON ISTA TXNi\HE DOH pqDDH OCCUR PCTDCCUR KHEAN KSTDERR TUTADUNU PCTABUNO
1977 EARLY 3 OODIIDAE -, 1 33.3 2 66.7 10.0 7.3 34,221,546,667 37.7

WINTER PARA~EPIPIDAE 0 0.0 I 33.3 4.8 8.2 16, 321,1 04~i, 3:J:'S 18.0
~ABRIDAE/SCi\RIDAE 0 0.0 I ·33.3 204 4.1 8,160~~-,22,66-1 8.9
STDHIAS 0 0.0 1 JJ.J 2.4 4.1 a,160,5:l2,667 8.9
HYCTOPHIDAE 0 0.0 1 33,3 1.9 3.3 6,638,29:5,333 7.3
HER~UCCIIJS AL81 DUS 0 0.0 1 JJ.3 1.9 3.3 6,638,293,333 7,3
VINCIOUERRIA 0 0.0 i _ 3J.J . 1.6 2.8 5,516,650,667 6.1
CALLIONYHIDAE 0 0.0 ~ 33.3 1.6 2.8 5,516,650,667 6. I

CRIJISE"D~7802

YEAR SEASON ISTA. TXNAHE DOH PCTDUH OCCIlR PqOCCUR KHE~N KSTl'ERR TOI ABUIHi PCTABUNO
1978 lATE 28 AHHODYTES 11 39,3 • 12 42.9 222.1 128.7 762,.:::;12,494,902 89.2

WINTER PARAL~P I 01 O;IE 4 14.3 9 32.1 11.1 5.1 37.983,661 ,al~::,~ 4.4
DISINTEGRATED 1 3.6 2 7.1 3.7 3.2 -12, 69::!, O~~ I, 14,~ 1.5
UNKNOWIIIFlSH/EGGS ,0 0.0 4 14.3 2.4 1 ., 8,184,541,04'-" 0.9."BREVOURflA' TYRAN/lUS 0 0,0 3 to.7 2.1 1.5 '7,167,~~'/9,lj6 0.8
IlYCTOPHIDAE' . 0 0.0 3 10.7 0.9 0.'5 3,'020,001,69/ 0.4
GOBIIDAE 0 0.0 2 7.1 0.8 0.6 2,711,]I/,ll'1 0.3 IUROPHYCIS 0 0.0 3 10.7 0.7 0.4 2, J3~,), n!o, u2Y 0.3 .....
HYOOPIIUH o· 0,0 2 7.1 0.'5 0.4 1,aO'J,54~:ir1"3. 0.2 U'1

•CERA'rOSCOPELUS IlADERENSIS 0 0,0 I 3.6 0,'5 2.7 1,l:~t,1()~:;,143 0.2
CIT!IARICHTHYS ARCTIfRU/lS 0 0.0 I 3.6 0.5 2.7 1 r 721, /O~j, l'l;~ 0.2
SCOPHTHALHUS ADUDaus 0 0.0 1 3.6 0.5 2.7 I, '721 ,705, l'L~ 0.2
SCIAENIDAE 0 0.0 1 3.6 0.4 2.2 1,449,4c:'9,llll 0.2
OPHICHTHIDAE 0 0.0 2 7.1 0.4 0,3 1,3B6,'12'/,1'U 0.2
ENCHEL YOF'US CIMBRIUS 0 0.0 2 '7.1 0.4 0,'.5 1,386,929,14,5 0.2
CARAF'IDAE 0 0.0 1 3.6 0.3 1.5 940,692,571 O. I
CYNUGLOSS WAE 0 0.0 1 3.6 0.3 1.3 a6(),fJ~~2,:':.i/l 0.1
PAR~LlCHTIIYS DENT AT US 1 3.6 1 3.6 0"2 1 0"1 ".767, 6:')4 ~ B:~i/ <0.1."SYMPHURUS 0 0.0 1 3.6 0.2 I • 1 '724T/.54,H~i:' <0.1
TETRAOOON'I1 DAE 0 0.0 1 5.6 0.2 1.1 l24,:'3'l,B:jj' <0. I
LABRIOAE/SCARIDAE 0 0.0 1 3.6 0.2 LO 662,19,1, :!Ub <0.1
CYCLOTHONE 0 0.0 1 3.6 0.2 1.0 662,19,1, ~!B,:) <0.1
DIAPUUS, 0 ool) 1 3.6 0.2 1.0 662,1(/4,2136 <0.1
BREGIlACEROTIDAE 0 0.0 1 3.6 0.2 loll 6o'1.,lY'1,2B6 <0.1
DECAPlERUS F'UNCTATUS 0 0.0 1 3.6 0.2 1.0 662,1 '1'1, :!!:l6 <0. I
PEPRILUS IRIACANTHUS 0 0.0 1 3.6 0.2 loll 662,1 ','4, ~w" <0.1



Table 2. (continued)
_._----,--

CRUIS~S"AR780i & A~780i
YEAR SEASON 'STA I'XH"HE DOH PClDUH OCCUR PClOCCUR KNEllH I(SHERR I'lHABUHD PCTABUND
1978 EARLY 29 DEH'l'HOSEHA GI.ACIALE 1~ ~1.7 16 55 •. 2 61,1 17.a 209,7'}6,921,'162 84.2

SPRING M'MUOYlES ~ 17.2 10 J4,~ 5.1 '"I '"' 1/,577,903,5 1'3 7.0........
Itl'CTOf'HIDAE 3 to.3 3 10,3 3.9 3 .. 2 13,4I:J2rl61,"1f.12 5,4
PI,R"LEP I 0I OAE 0 0.0 3 10;3 0.5 0.3 1 r 1::Il6, 2Y,i, O:'!9 0.7
CERA1l1SCOPELUS MAr'ERENsIS 0 GiO 2 6.9 0.5 0,3 1,562,890,000 0.6
F'EPklLUS IR1ACAHIHUS 0 0.0 1 3.i O. ~5 1.0 1,°46,6:56,000 0.4
WCHE~YOF'US CIt1DRjuS 0 0.0 1 ,-- J.1 o " 1.2 75::;, JY~! r 000 0.3."IlYsUPHUH 0 0.0 1 3.i 0.2' 1.2 13a,lU6,OOO 0.3
DISINTEGRATED 0 0.0 I 3.i 0.2 1.0 630" 9Y~!., 000 0.2
cnHARICHIHYS ARCTIfROHS .0 0.0 I J • ., 0.2 0.9 5t.i~,~96,IJOO 0.2
UNKHOWN 0 0.0 I 3d o ., o.e 523, J2fh 000 0,2."GONOS JOHATI DAE 0 0.0 I 3.i 0.2 o.a S2J, 32Ci ,()(hi 0.2
CAR,APIDAE 0 0.0 1 3.4 0.2 0.8 :)23,328,(iOO 0.2

CRUISE=AL7807,
PCTABUNDYEAR SEASON iSTA JXNAIlE DOH PClOOH O~CUIl PCTOCCUR KHEAH KSHlERk TOJAHUIW1978 LATE 29 HERLUCCIUS B1PNEAIlIS 3 10.3 II 37.9 15.B 7.8 54,18/,60:;,)19 17.5SPRING IJRIIPHYCIS 2 6.9 14 4B.J 15.4 "5. ~j ::;2,79/,641,::HU 17.0PEPRILIJS TRIACAHTHIJS I 301 S 27.0 12.3 6.S -12,379,410,JBO 13.7CEkAIOSI:OPELUS II~DERENSIS 2 0.9 ~ 17.2 10.0 ".1 31,470,531,1/4 11.1

IIII PPOGLOS'S I HA 'OB~ONGA I 3d 10 3~.5 6.6 2.4 22,601,964,4~U 7.3 ......BENIHOSEMA GLACIALE 3 10.3 II 37.9 0.3 1.9 21,5a:5,':BY,~D:J 6.9 '",SCOIIBER SCOIIBRUS 0 0.0 5 17,2 4 " 2.t) 14,346,149,Bl:Il 4.6."POIIATOIIl/S SALIAIRIX 1 3.4 1 3.~ 3.1 16.Y "16, /'5~, 4::il" O"O() 3.5L1IIANDA fERRUIliNEA .' I 301 4 IJ.8 2.2 104 1,652,90!f,Bl? 2.5ENURAl/LiDAE 0 0.0 2 0.9 1.7 I,~ ~J,708,064,OO() 1.8IJNKHIIWH 0 0.0 5 17.2 1.5 0.1 5,23"l,j~:if.I,'I06 1.7LOPHIUS AIIERICANUS 2 6.9 5 17.2 L::i 0.7 5,Ol4,O48,OOl 1.6MYCTOPHIDAE 0 0.0 4 13;a '1.1 0.5 3,7"14,U54,·1fjJ 1.2BOTHUS 0 0,,0 J 10.3 1.0 '0.6 3,413,/20,6'1;:~ 1.1llPIUDIIDAE 0 0.0 3 10.3 0.9 0.6 3,105,949,J20 1.0LABRIDAE/SCAIlIDAE 0 0.0 3 10.3 o.a 0,5 2,697,21/,;~10 0.8SAkllA SARDA 0 0.0 2 6.9 0.5 0.6 2,643,EIl2,OO() 0.8GL YPTOCEf'HALUS, CYHOG~OSSUS 0, 0.0 J 10.3 0.7 0.4 2,389,13'1,1/6 0.7SYNODOIHIDAE 0 0.0 2 6.9 0.6 0.4 2,1 J2, ~Hl'l, (HH) 0.7HERLIJCCIUS 0 0.0 1 3.i 0.4 2.3 1,477,63:.!,oO() 0.5DISINTEGRATED 0 0.0 2 6.9 0.4 0,3 1,466,'116,OO{) 0.5E1'ROPUS IIICROSIOIIIJS 0 0.0 2 6.9 0.4 0,3 1,451,584,000 0.5PARALEPIDIDAE 0, 0.0 I J.4 004 2.1 1,321,344,000 0.4r'IAPHIJS 0 0.0 2 ,6.9 0.4 0.3 I', 21Q, 120,000 0.4LAIlPAHYCrus 0 0.0 I 3.4 O.i 1.9 1,236,096,UOO 0.4CARAF'IDAE 0 0.0 I J.4 0.2 1.1 726,976,(JOO 0.2SCOMDklDAE 0 0.0 I 304 0,2 1.0 660,672,000 0.2OOHICHIHYS COCCOI 0 0.0 1 3.4 0.2 1.0 652,JE:i'l,OOO 0.2HYOOPHUII 0 0.0 1 ~.1, 0.2 1.0 638,176,000 0.2OllNOSIOIIA ,ELOHOAIUII 0 0.0 1 3d 0.2 1.0 6hl,OIl8,OOO 0.2CYCI..IJPSEHA 0 0.0 I 3.4 0.2 1."0 618,04thooO 0.2SYACIUM 0 0.0 1 3d 0.2 1.0 61B,048,OOO 0.2



Table 2. (continued)

CRUIS~~9E7801
YEAR SEASOII ISlA TXNAIIE DOll pqDUII OCCUR PCIOCCUR I';HEAN ~8T[lERR fOI'AIHJNfl PCTABUND1978 SlIlMER 30 El'IlUPIJ8 HICIlUSTUMIJS I 3.3 ~ 30.0 164.8 12~'i. 7 565,aJ2,J61,lb~ 36.2

CITHolllCHTHYS ARCllFRONS I J.~ 16 53.3 b"c " JI.O :':!2J, 'I/O ,9H4, ~i~6 14.4~j ....

LABRID~~/SCARID~~ , 0 0,0 6 20.0 27.8 ta.Y Y~j,61(),206,l::!J 6.1
UROPHYCIS 2 6.7 20 46.7 24.9 "I'() . 85,~,lti,~OO, /16 5.5
HUXIS 2 6.7 15 '50.0 18.4 6.3 63,~9l,41u,t1Jj() 4.1
HIPPliGLOSSINA OBLONO~ I J.3 16 53.3 17.9 ~L 2 61,:::'21,YLh098 3.9
UPHIDIID~E I 3.3 15 50.0 16.Y 5.8 57,lfi'2,321,6()~S 3.7
f'EPRILUS lRIAc~NTHliS .0 0.0 14 '16.7 14.8 4.7 :)O,816,6::!B,l~L~ 3.3
ENGRAlIL!llAE 0 0.0 7 23.3 14,6 9.1 50,190,8511,B06 3.2
IR IIlL! DAE 0 0.0 5 16.7 7.9 4.9 27,066,::;93,267 1.7
CENTROPRISTjS STIlIAlUS a 0.0 5 16.7 7.6 4.9 26,150,241 ,u~~~ 1.7
SYACIllII 0 0.0 3 10.0 7.3 4.4 25,062, i'92, (/2U 1.6
6UBIIDA~ 0 o!o 5 16 • 7 5,8, 3.4 20,009,60'1,}'1-1 1.3
BlIlllUS 0 0,0 7 23,3 4.4 2.2 1:5,091,859, 'lb1 1.0
POIlAIUIIUS SALTAIRIX O. 0,01 7 -23.3 4·1 1.9 14,Y60,15S,684 1.0.
I:AI.LIONYIIIBAE 0 0.0 ~ 1J.3 1.0 2.5 13,)'83,862,0// 0.9
SYIIPHIJRUS 0 0.0 5 16.7 3.9 2.3 13,248,229,841 0.8
CERATOsCOPELUS IIADERENSIS I 3.3 3 10.0 3.0 2.1 10,338,543,2B7 0.7
PISIIDONIJPHIS CRUENTIfER 0 0.0 4 13,3 3.0 1.9 10,269,830,9BII 0.7
SYIWDONTIDAE 0 0.0 5 16,7 2.9 1.6 9,809,::iI15, \04 0.6 '
ANGlIlLLlfORHES 0 0.0 3 10.0 2.8 2 t 1 9,768,041,7'/4 _ 0.6
HERLUCCIUS 0 0,0 2 6.7 2.1 1.6 '7,276,942,1/3:'5 0.5BENTlIOSEHA lILACj ALE 0 0.0 ~ 10,0 2.0 1.2 6,900,JOO,I:!::i 0.4
Sl:ORPAENIDAE 0, 0.0 4 13,3 2 .• 0 1 "1 6,'~2,O26,40~ 0.4 I·.Of'HIC~l~ID~E 0 0.0 6 20;0 1.8 0.7 0,257,7Li2,2115 0.4 ........,
S~:RRAIHDAE 0 0,0 4 13.3 1.7 1.1 ~,919,4a3,64::i 0.4 I
OISINlEORATED 0 0.0 3 10.0 1,7 1.0 5,916,189,liH2 0.4
~ERLlJCCIUS BILINEARIS 0 0.0 • 7 23.3 1.6 0.6 S,352,B29,6~H 0.4
SARDINELLA 0 0.0 , 3.3 1.5 8 ., S,136,66~,600 0.4.-lIECAPTERUS PUNClAIIJS a 0.0 2 6.7 1.4 I ., 4,910,048,000 0.3.-
HERLUCCIU~ ALBIDUS 0 0.0 3 '10,0 1.3 0.8 4,402,501.aOB 0.3[II APHUS SUBTiLIS 1 3.3 1 3.3 1.2 0.7 4,217,605,~LB 0.3
PARALEPIDIDAI' 0 0.0 . 2 6.7 1.2 1.0 4,192,42~),600 0.3
EUTlIYNNUS AI.LETTERAlllS _ 0 ,0.0 3 10.0 1.1 0.6 3,tU3,331,lfi'::.! 0.2H1CRllPOGONIAS UNDULATUS 0 0.0 1 3.3 1.0 5.S I 3.424,443,133 0.2
UNKNOWNIFISH/EGGS 0 0.0 3 10.0 0.9 0.6 3,194,066,469 0.2
IIGClICEPHALIDAE 0 0.0 ;\ 6.7 0.8 0.6 2,7aa,OB3,::!OO 0.2HAUROLICUS IIUELlERI 0 0.0 I 3.3 0.8 4.J 2,669,051,733 0.2
CYCLUIHUNE, 0 0.0 2, 6,7 0.7 II O' ::!, 371'/, 4tH, BOO 0.1."
IIYCTOP~IDAE 0 O{O 2 6.7 0.6 o 0:;' 2,140,277,J3J 0.1."
1.0P~IUS AllERICANus 0 0.0 3 10.0 0.,6 0.3 2,057,02'1,234 0.1
SCIAENIOAE 0 0.0 1 3.3 0.5 2. lJ 1,812,940,800 0.1
CERATOSCOPELUS 0 0.0 I ' 3.3 0.5 2.7 1,682,464,000 0.1
HU,RAENIDAE 0 0.0 2 6.7 0,4 0.3 1,52'J,J13,U6'l 0.1
CARAPI!IA~ 0 0.0 2 6.7 0.4 0.3 1,499,338,66/ 0.1HELANOCETIDAE 0 0.0 2 6.7 0.4 O.J 1 ~ 436,389, :'S3J: 0.1
OI"P~US 0 0.0 1 3.3 0.4 2.1 1,334,525,867 0.1CARANGIDAE 0 0.0 2 6.7 O.J 0.2 1,184,592,000 0.1t,RGYROPELECUS llElIlGYIINUS 0, 0.0 I 3.3 O.J 1 ~, 965,986r133 0.1·"HENflCIRRllUS 0 0.0 I . J.3 0.3 I " 96~j, 986, 1 :~3 0.1·"CYNOSCION REGALIS 0 0.0 I 3.J 0.3 1.4 i:lBS,868,aoo 0.1!,IHfIIINAE 0 0.0 I 3.3 o ., 1.4 856,110,9"1:5 0.1..
NANSEtliA GROENI.ANlOlCA 0 0.0 1 3.3 o ',1 I • '1 B::ib,110,'J-\:,\ 0.1



Table 2. (continued)

CRlIISE-~E7BOI

TXNAl1E POM F'CUOM OCCUR rerOccuR KMEAII KSTIlERR 111'1 ABUNI.I PCTABUND
SCllPE~ARCtU lIAE 0 0.0 I ~.~ o.~ Id 856,110,9T5 D,IM'iC[OPIlUM IUTlDlI~lIM 0 o.() I ~.~ 0.2 1.4 056,110,933 0.1IETRAllllONTlDAE 0 .0.0 I ~.~ 0.2 I .4 f.I~)brl10,9:'U 0.1ClIDlCEPS PALICIRAPIATUS 0 0'.0 , :l.3 0.2 1 • ~~' 8·U, 232, ouo 0.1BRANCHIOSIEGIPAE 0 0.0 I J.3 0,2 1 I ~~ 743,946,661 <0.111YCTOPtlUM 0 0.0 I 3.3 0.2 Io! 66·1,26:~,93] <0.1
tlYGOPHUM RFINHARPI 0 0.0 I 3.3 0.2 Io! 66l,26~!-,9.B <0.1
HDWE~~A 0 0.0 . I 3.3 0.2 1.1 66l,:l62,,/;'U <0.1STOMIAS 'fEROX 0 0.0 I 3,3 0.1 O.B 505, Bi:Li, l3J <0.1PSENES MACU~ATUS 0 0.0 I 3.J 0.1 0.8 505,893,733 <0.1"POGOIII UAE 0 0.0 I 3.3 0.1 0.5 J02,156,BOO <0.1

YEAR SEASON 'STA
CRUlsEs-WI7B01 & 8E7B03

PCTABUNDTXNAME 0011 PCTDOII OCCUR PCTOCCUR ~IIEAN KSfDERR lllTABlIN11
1~78 EARLY 19 CERATOSCOfE~lis III\DERENSls 7 J6.8 I~ . 7B.9 55.6 22.5 190,993, 99~i,96 1} 53.1, AUTUMN lIRlIF'HYCIB 2 10.'5" 10 52.6 11.8 4.1 40,414,96~)r2~~4 11.2

PARA~EPIDIDAE 1 5.3 7 J6.8 6.2 2.B 21,129,YH5,66~ 5.9 IIIERLUCCIUS BI~INEARIS 0 0.0 6 31.6 5.9 3.0 20.375,290, :=';9~j 5.6 ....
()jBOlllUS 0 0.0 12 63.2 5.3 1.3 IB,OT7,j/U,219 5.0 IOOBIIOAE 0 0.0 7 36.8 ~.3 1.2 11,278,94],148 3.1'SYACIUII 0 0.0 9 47.4 2.8 0.8 9,65H,~"lr416 2.7

C~RAPIOAE 0 0.0 6 31.6 1.9 0.7 6,443,1.5~.),la6 1.8MYCfOrtl,lOAE 0 Q.o 2 10.5 I.B 1. ::i 6,306,'1B1,053 1.8
~ABRIOAE/SCARIDAE 0 0,0 7 36.8. 1.7 o • 5,798r9~~2,:111 \.6."CITtlAR ICHTHYS ARCTlFRONS 0 0.0 ~ 21.1 1.2 0.6 3,981,860,92B 1.0OF'tllDllDAE 0 ~,o ~ 21 tl I. I 0.6 J,766,OO3,5/~ 1.0
CERATOSCOPE~UB IIARIIINGI 0 0.0 2 10.'5 O.B 0.6 :..!,66:::1,~::"/,89:'" 0.7CYCLOTtlONE, 0 0.0 2 10.5 0.6 0.4 ::!,125!21l,6H,l\ 0.6MERI.UeC IUS A~BIOUS 0 0.0 2 10.5 0.6 0.5 2,063,"7'/4,316 0.6
SYMPO~OPHORUS VERANYl 0 0.0 I 5.3 , .0.6 2.5 1,959, 9:-'JIJ, 1 ~)B 0.5sruRPAENIDAE 0 0.0 2 10.S 0,6 0.4 1, .:190, 2Bl, 1:'IIj 0.5
CA~I.lOHYMIDAE 0 0.0 2 10.5 0.5 003 1,711,371h::=i26 0.5I CltTtlYOCOCCUS OVAfUS 0 0.0 1 5.~ 0.3 1.3 1,051,765,89::' 0.3
OOCOCEPHA~IDAE 0 0.0 I '5.3 Ot] 1.3 1,051,165,8'/5 0.3ENGRAUl.! DAE 0 0.0· I 5.3 o.~ 1.3 1,019,237,0:::13 0.3EfROPUS/CITHARICHTHYS 0 0.0 I 5.~ 0.3 1 ., 954,11'1,36tl 0.3..MAUROLlCliS MUE~~ERI O' 0.0 I '5.3 0.3 1.2 954 rJ 79, 36~ 0.3
PEPRI~US TRIACAHTHUS 0 0.0 I 5.3 0.3 1 '"I 939,1'22,10:::1 0.3..SYNUDONTlDAE 0 d.o I 5.~ 0.2 1.0 751,"l7l,6~4 0.2HURAENIDAE 0 0.0 I S.3 0.2 \.0 '751,771,684 0.2MICROPOGONIAS lINDU~ATUS 0 0.0 I '5.3; 0.2 \,0 751,777,604 0.2SERRANIDAE 0 0,0 I 5.3 0.2 0.7 562,026,10~j \ 0.1SYIIF'HURUS 0 0.0 I 5.3 0.2 o " 562, 02fJ, lO::i 0.1, ,
CERi,flolOEA 0 0.0 I '5.3 o ., 0.1 :::160,211:1,94'1 0.1..OPlflCHTHIDAE 0 0.0 I 5.3 (). 2 0.7 560,21U,941 0.1UNKNUWN 0 0.0 0 0.0 0.0 0.0 '.l



rable 2. (contlnued)

CRUIS~"IlE7B04
I\Sll:lk-~kR I'UIA~IJNI) PCTABUNOYEAR SEASON ISTA D:I~MIE 1l01I PCTDOII OCCuR F'CTOCCIJR KM£AN

1978 AUTUMH 2 PARI.l.EP 11'1 DA£ 1 50.0 1 50.0 7.6 ~·o. 7 ~~6, 09:),360, QUO 38.2
l.AIlRIIlAE/SCARIDAE 0 0.0 I 50.0 4.1 ~.O 14,O26,256,O()() 20.6
CARAF'IIlAE 0 0.0 I 50.0 4.1 :L8 14,026,2:)6,000 20.6
OU1UUS 0 0.0 I 50,Q 4.1 ~La 14,O26,2~:;6,()OO 20.6

CRIJ!S!"DP903

YEAR SEASON, ISTA DOli PCTDOII occuff PcTOCCIJR KIIEAN KSTDERR 101AIlIJNIJ PCTABIJNOlXNAIIE
536,0 394.8 1,850,172,341,210 99.41979 LATE 17 10 58.8 10 5e.qAIIIIODYTES 0.6 J~479,t:'!8.41'6 0.2WINTER 2 1I.e _3 17.6 1.0

P~RALEPIDIDAE
1 5.9 1 5.9 0.8 3.3 2,726,682,35J 0.1~£NTHOSEII!I' GLAC IALE
0 0.0 2 p.8 0.7 0.5 2,393,421,176 0.1DISINTEGRATEP
1 5.9 1 ~.9 0.3 1.3 1~112,a90,3:.L'S 0.1CRyrTACANTHOPES HACULATUS
0 0.0 1 5.9 0.3 1.1 929,091,/65 < 0.1IIERl.IJCCIIJS ULINEARIS
0 0.0 I 5.9 0.2 0.9 '777,609,-412 <0.1rARA(IcHTHYS PENTAllJS
-0 0.0 0 0.0 0.0 0.0 0

IJNKNOWN

CRUISES=AL7903 , PL790~

YEAR SEASON ISTA TXNAIIE 0011- PCTPOII ,OCCUR rCTOCCUR KIIEAN K6H'ERR TOTA8UNIl PCTABUND
3 75.0 3 75.0 31.1 101,699,779,541 67.71979 EARLY 4 AIIHOPYTES 22.9

SPRING 8ENHlOSEI\II O~I\CIAi.E I 25.0 ~ 50.0 13.6 8.3 46,636,872,000 29.3
IIE1<LUCCIUs elLlNEAftlS 0' 0.0 I }5.0 1.1 2.8 4,849,960,000 3.0 I\ ......

'"'I

CRUI5E=PL7905
, YEAR SEASON ISlA TXNAIIE POll rClPOII OCCUR rCTocCUR KHEAN K6TDERR TOIA8IJNIl PCTABUNO
1979 SPRING 23 HNTHOSEIIA GlACIAlE i2 52.2 15 6~.2· 67.1 23.8 230,358,199,994 74.5

L1I1ANDA FERRUGINEA 3 13.0 • 17.1 4.6 2.8 15,918,929,828 5.1
SCOIIBER eCOIIBRUS 0 0'.0 . 3 13.0 2.5 1. G 8,'541,344,/60 2.8
IIICROPOGGNIAS UNPU~ATUS 0 ' 0.0 1 1.3 2.2 10.8 7,715,149,913 2.5
OPHIIlIIDAE 0 0.0 1 1.3 1.7 e .1 :;;,786.362,4~15 1.8'
6YNODONHDIIE 0 0,0' 1 4.3 1.4 6.7 4.821,968,696 1.6
HERLUCClU6 BIlIHEARI6 0 0.0 2 8.7 1.2 0.9 4,248,706,783 1.4
GLYPTOCErHALUS CVHOGlOSSUS 0 0.0 3 13.0 101 0.7 3,92:S,93l,645 1.3
CIHIARICHTHYS ARCHFRONS 0 0.0 1 1.3 1. I 5.4 3,BS1,574,'I"j) 1.2
IIERLUCCIUS ALBIDUS '0 0.0 3 13.0 0.8 0.4 2,73'J,933,7IH 0.9

. PARAlEPIDIDAE 0 0.0 2 8.7 0.8 0.6 2, 715,5:~9,I~HI 0.9
IIElANOGRlIIIlIUS AEGLEFINUS I 0 0.0 I 1.3 0.7 3.5 2,516,978,087 0.8
F'EPRllUS lRJACANTHUS 0 0.0 I 1.3 0.6 2.7 1,926,787,4'18 0.6
SCUPHIHAlIIU6 AOIJOSUS 0 0.0 1 4.3 0.6 2.7 1,92B,l87,41B 0.6
IJNKNOWN 0 0.0 2 8.7 0.5 0.4 Ita03,Ja6,43~j 0.6
AIIIIODYHS 1 4.3

)
2 8.7 0.5 0.3 1,585,42,,47B 0.5

ENCH~LYOPUS CIIIBRIUS 0 0.0 I 4.3 0.4 2.0 1,Jge,alB,7e~J 0.4
PROTOIIYCTOPHIJII 0 0.0 1 1.3 0.3 1.5 1,099,794,783 0.3
DISINTEGRATED 0 0.0 1 4.3 0.3 1.3 964,393,731/ 0.3
PARALICHTHYS DENTATlJS 0 0.0 I 4.3 0.3 1.3 964,393,739 0.3
SYIIPHIJRIJS 0 0.0 I 1.3 0.3 1.3 964,393,739 0.3
BROSII£ BROSIIE 0 0.0 1 1.3 0.3 1,3 962,9()(),BlO. 0.3
LOPllIUS AIIERICANUS 0 0.0 '1 1.3 0.3 1.3 900,200,348 0.3
SE8ASTES 0 0.0 1 4.3 0.2 1.2 856 r 907, 1 ~30 0.3
E'lRfWIJS IIICROSTOIIUS 1 1.3 1 4.3 0.2 1 " B53,921,391 0.3."I:YCLUF'TER IDAE 0 0.0 1 4.3 0.2 1.2 BJ6r()06,',:j! 0.3



Table 2. (c~ntlnued)

CRUI SE '0 I\L 7906YEAR SEASON ,STA I"XHAttE DUll peTnOH IICCUR rCTUCCUR KMEAN KSTDERR llllADllNll PCTABUND1979 lATE 23 HERLUCCIUS BIlINEMUS 3 13.0 12 52.2 33.5 15.3 11~t19J,lb6,9Jl 23.6SPRING PEPRILUS TRII\CANTHUS I 4.3 II 47.8 24.3 11.3 In. 336, 331:1. 302 17. I
URIIPHYCIS 0 ·0.0 11 47,8 23.0 B.~ '19,051:1,147,'111 16.2
CERAIOSCOPELUS HAllERENSIS 2 B.7 6 26,1 16.4 12.0 56. t6ihO]1 dt93 11.5
ETRUPUS/CITHARICHTHYS 0 0.0 6 26,1 6.2 3.6 21,124.107,815 4.3
PUHAIOHUS SALTAIRIX 0 0.0 7 JO,4 ~.9 2.6 20,110,221,c.:'jl 4.1
HIPPOGLOSSINA ODtOHGI\ 0 0.0 10 43.5 5.5 1.9 18,827,'709,811:1 3.9UHANllA FERRulliNEA 0 0.0 5 21,7 5 t S 2.B 18·7.0\9,875,615 3.8GLYPTOCEPHALUS CYNOGtuSSUS 0 0.0 6 26,1 2.9 1.2 9,938.166,678 2.0OPlti II II OAE I 4.3 4 17.4 204 104 8,131,2'14,543 1.7EUTHYNNUB. ALLETTERAIUS 0 0,0 3 13,0 2.4 1.6 8,0'79,196,'738 1.6SCOHDRIOAE 0 0.0 4 17.4 2.3 1.3 7,904,966,802 1.6IAUTOGOll\DRUS I\llSPERSUS 0 0.0 4 17.4 2.1 1.1 7,IB8,656,025 1.5
DENIHOSEMA GlACIAlE I 4.3 3 13".0 2,0 1.1 6,78"7,132,5/76 1.4
OISINIEGRATEO 0 0,0 3 13,0 I.B 1.1 b,204,205,604 1.3
LOPHIUS AIIE~ICANUS 0 0,0 4 17.4 1.6 O.B 5,501,29'7,083 1.1
SC0I1DER BCOIIB~US 0 0.0 3 13,0 1.0 0.6 3,298,305,0'79 0.7

\ AUX!S 0 0.0 2 B.7 0.6 0.4 1,904,901,565 0.4
HERLUCCIUS ·AlBiDUS 0 0.0 2 B.7 o.~ 0.4 1,769,050,435 0.3
ANGUILLIf'ORIIES 0 0.0 2 B.7 o,S" 004 l,76J,OUh957 0.3
ENGRAULIDAE 0 0.0 2 B.7 0.5 0.3 1,627,227,826 0.3
OPHICHTHIDAE I 4.3 I 4,3 0.4 2,1 1,,477,940, B70 0.3
ENURAUllS EU~YSTOlE 0 0.0 I 4,3 0.3 1,4 1,022,615,652 0.2
LAHPANYCTUS 0 0.0 . I 4,3 0.3 1.4 1,001,715,47t:l 0.2BROSHE BROSIIE 0 0.0 I 4,3 0.3 1.2 882,265,913 0.2 IHYCIOPHIDAE 0 0.0 I 4.3 0.2 1.1 821,071:)'261 0.2 N

.0LAHPANYCTUS I\tATUS 0 0.0 I 4,3 0,2 1.1 821,07B,261 0.2 I
CONGRIDAE 0 0.0 1 4,3 0.2 I • I 821,078,261 0.2UIIKNOWN 0 0.0 0 0.0 0,0 0.0 0

C~UISE·PE?90,YEAR SEASON 'SlA IXNAHE DOH PCTPOII OCCUIl rCTpccuR KIIEAN KSTDERR TOIABUNO PCIABUNO1979 SIJoIMER 20 EIROPUS/CITHARICHTHYS 'B 40,0 . IB 90,0 296.5 127,3 1,017,900,975,165 53.1POIIAIOHUS S~LTATRIX O. o~o 7 35,0 47,2 30.9 .61,917,985,7:37 8.5URUPHYCIS 0 0,0 14 70,0 37.0 13.B 127,042,401,100 6.6TRIGLIOAE 0 (}.o . 2 10.0 29.1 26.7 99,780,416,000 5.2OPHIOUDAE 0 0.0 12 60.0 24.0 11.9 82,383,726,410 4.3IllrPOGlOSSINA OBLONGI\ 0 0.0 15 75,0 23.2 6 0' 79,793,829,920 4.2."AUXIS 0 0,0 12 60.0 20.] B,I 70,962.214,825 3.7PEPRILUS lRIACANTHUS 0 0.0 \7 B5.0 14.9 3.B 51,326,668,080 2.7SCOHBRIDAE 0 0.0 4 20.0 B.O ~ .1 27,447,239,887 1.4OPHICHIHIDAE 0 0.0 B 40,0 6.6. 3,2 22,792,224,054 1.2IAIJIOIlOlABRUS ADSPERSUS 0 0.0 2 10.0 6.3 6.2 21,758,723,200 1.1MERLUCCIUS I\lBIOllB 0 0.0 5 25.0 6.1 3.2 20,906,192,763 1.1ENGRAlIl-IDAE 0 0.0 4 20.0 5.4 3.6 18,539,8'15,606 1.0LABRIDAE/SCARIDAE , I 5.0 4 20 ,,0 4.9 3.5 16,1:139,092,520 0.9ANGlJllliFORIIES 0 0.0 5 25.0 3.9 2.1 13''170,865,109 0.7PISOOllNOPHIS CRUENTIFER 0 0.0 3 15,0 3.7 2.1 12,652,800,8-1'7 0.7DENTIIOSEHA GLACIAlE 0 0.0 2 10,0 3.4 2.4 ' 11,722,310,400 0.6MERLUCCIUS B1LiNEARIS 0 0.0 B 40.0 2.1 0.6 7,067,768,7::;8 0.4liISINTEGRAIEO 0 0.0 -6 30.0 2.0 0.9 7,02B,039,667 0.4



Table 2. (conllnued)
._._--------

CRU!SE'OE7901
TXNAME OS" PCTDOH OCCU" PCTOCCU" KHEAN KSTOE"" TOTAOUNO PCTAOUNO
CENIROF'RISTIS SIRIAIUS 0.0 2 10.0 1.6 I .4 :';,366,,/16,800 0.3
UIIKNOWN 0 0.0 4 20.0 1. :~ 0.6 .... 603,9,5,)'71 0.2
F'EfRllUs 0 0.0 I 5.0 1.3 5.e 4,420, '760 r ()OO 0.2
.Domus 0 0.0 3 15.0 ~t .. 0.4 3,B99.19~h;H9 0.2
EIICHEl'( OPUS CIHDRIUS '0 0-.0 2 10.0 0.9 0.6 :5,0·38, '736, (JOO 0.2
EIIGIlAUllS EURYSIPlE 0 0.0, . I 5.0 0.0 3.4 :l,642,15::i,200 0.1
CUDICEPS 0 0.0 I . 5.0 o.a 3.4 2,642,155,200 0.1
1l0DliloAE 0 0.0 I ~tO 0.0 3.4 2,612,15S.~{>() 0.1
ElROPUS HICROSTOHUO 0 0.0 1 5.0 0.6 2.7 2,091,062,400 0.1
CARAIIOIOAE 0 0.0 I ::i.o O!::i 2.3 1,761,4~6,aoo 0.1
URAIIOsCOplPAE 0 0.0 I 5.0 0.5 2.2 1,716,BOO,OOO 0.1
DRAIICHlosTEOIDAE 0 0.0 2 10.0 0.4 0.3 1,:541,686,400 0.1
SYHPHURUS 0 0.0 2 )0.0 0.4 O~J 1,370,006,400 0.1
COTTIDAE 0 0.0 1 5 t O 0.3 104 1,0::;0,681,600 0.1
SYNODOIlTIDAE 0 0.0 1 5.0 0.3 1" 000.710.400 <0.1
I.. AHF'AIIYCTUS 0 0.0 1 5.0 0.3 1.1 000.710.400 <0.1
SERRANIDAE 0 0.0 1 5,0 0.3 1.1 880,718,400 <0.1
ttiltANIOlOPHiDAE 0 0.0 1 5.0 0.3 1.1 880.71t:J,400 <0.1
SCORPAEIIIDAE 0 0.0 ) 5.0 O!2 ),1 849,816,000 <0.1
lOPHIUS AHERICAIIUs 0 0.0 1 5.0 0.2 0.0 645,516,800 <0.1
TAUTOOA ONITIS o. 0.0 I 5!O 0,2 0.7 528,774,400 <0.1
DlENNIIOAE 0 0.0 I 5.0 0.1 0.6 489,288,000 <0.1
CARAPlD~E 0 0,0 I 5.0 0.1 0,6 489,280,000 <0.1
SYACIUH 0 0.0 I 5,0 0.1 0.6 489,288,000 <0.1
UNANDA FERRUOINEA 0 0.0 I 5~O 0.1 0.6 182,420,BOO <0.1 I
HIPPOCAHPUS 0 0.0 1 5.0 0.1 0.3 264,38'7,2()O <0.1 N......

I

ISTA
CRUiSE=A179l\ . PCTAOUNO

YEAll SEASON rXNAHE 001\ PCTDOH OCCUR pCTOCCUR KHEAN KSTDERR IOTA9UlHo

1979 EAllLY 18 ETROPUS/CITHARICHTHYS 3 16,7 13 72.2 10.9 7.4 64,011,970.936 27.1

AUTUMN UROPHYCIS 7 38.9 15 83.3 15.1 3.8 ::il ,911 ,521 "51 21.7

lRIllLl OAf 0 0.0 2 11.1 11.7 10.6 40d 04.448.000 16,8

OPIUDIIDAE 0 0.• 0 5 2.7.8 4.1 2.1 14.148.549.401 5.9

ENORAUllS EURYSTPlE 0 0.0 2 11 • I 3.2 3.0 11,090,528,000 4.6

ENllRAUllDAE 0 0.0 I 5.4 3.0 12.7 pl0,255,018,66'7 4.3

HICROPOOONIAS UNDU~ATUS 0 0.0 2 11.1 1.5 101 5,207,626,66"7 2.2

.009IIDAE - 0 0.0 5 27.8 1.4 0.4 4,782,719,916 2.0

90THU5 0 0.0 4 22.2 -1. ~ 0.7 4,678,'731,526 1.9

UNKNOWH 0 0.0 1 5.6 I • I 4.8 3,845,632,000 1.6

SERRAIIIDAE 0 0.0 2 11;1 1.0 O.S 3,544.238,222 1.5

CERATOSCOPElUS HADEREHSIS 0 0.0 1 5.6 0.7 2.B 2,266,176,000 0.9

OPHICHHUDAE 0 0.0 .2 11.1 0.6 0.4 2,031.546,667 0.0

HYCTOPHIDAE 0 0.0. 2 11 .1 0.6 0.4 1,915,706,667 0.8

SYNODDNTIDAE 0 0.0 2 ' 11 • 1 0.5 0.4 1,906,155,111 0.8

lA9RIDAE/SCARIDAE 0 0,0 2 11.1 0.5 0.3 1,644,312,089 0.7
URANOSCOPiDAE 0 0.0 I 5.6 / 0.4 1.9 1,510,784,000 0.6
HIPPOGlOS5IHA 09l0HOA 0 0,0 1 5.6 0.4 1.9 1.510.784,000 0.6
PEPflIlUS TRIACANTHUS 0 0,0 I 5.4 0.4 t .6 1,281,877,333 0.5
5COPHTHAlHU5 AOUOSUS 0 0.0 i 5.6 004 1.6 1,2B.;B}7,33;~ 0.5
DENTHOSEM GlACIALE 0 0.0 I 5.4 0.3 1.4 1,155,978,667 0.5

HURAENIDAE ·0 0.0 I 5,4 0.3 1.3 1,051,063,111 0.4

HYLIOMTIDAE 0 0.0 ) 5.6 0.3 1.2 ,980,103,556 0.4
/l100EIIICHIHY5 AIlANTICUS 0 0.0 I 5.6 0.3 I ., 980.483. 5~i6 0.4••
Sl:IAENIlIAf 0 0.0 I 5.6 0.3 1.2 IJ60, I\!j,:, r ,;~J" 0.4



Table 2. (continued)
.••

CtlUISE-BE7901
TXNAME IlOM PCTIlOM OCCUR PCTOCCUR KHEAN KSTDERR TOTABUND PCTABUND
CENTROf'RI8TlS SIRIAIUS 0 0.0 2 10.0 1.6 1,4 5,J6o,716,BOO 0.3
UNKNOWN 0 0.0 4 :'wtO 1.3 0.0 4,603,975,Jll 0.2
F'EPR H.US 0 0.0 I 5.0 1.3 5.8 4,420,'760,000 0.2
8UTHUS 0 0.0 3 15~O -1 • 1 0.6 3,899,195,:U9 0.2
ENCHEL :IOPUS CIHBRIUS '0 0.0 2 10.0 0.9 0.6 ";h 038,736 diOO 0.2
EN6RAULIS EURYSTDLE 0 0.0 I 5.0 Q.8 3.4 2,642,155,200 0.1
etJ81CEPS 0 0.0 I ::i.0 O.B 3,4 2,642,t'55,:!OO 0.1
lilIB I J[IAE 0 0.0 I 5.0 O.B 3.4 2,642,15S,2{)() 0.1
HROPUS HICROSTUHUS 0 0.0 I ~.o 0.6 2.7 2,091,062,400 0.1
CARANOIDAE 0 0.0 I 5.0 0.'5 2.3 1,761,436,800 0.1
URANUSCDPIDAE 0 0.0 I 5.0 0.5 2.2 l,716,BOO,OOO 0.1
8RANCHIOSTE61DAE 0 0.0 2 10.0 0.4 0.3 1,541'086,,100 0.1
SYHPHURUS 0 0.0 2 10.0 0,4 0.3 l,J70,OO6,400 0.1
CDTTlDAE ci 0.0 I 5.0 0.3 1,4 1,050,681,600 0.1
SYNODONTI DAE 0 0.0 I 5.0 003 1.1 080,718,400 <0.1
LAHPANYCTUS 0 0.0 I 5.0 0.3 l.1 800,718,400 <0.1
SERRANlDAE 0 0.0 I 5.0 0.3 I. I 8BO,7Utr400 <0.1
IUI1ANTOLDPHI DAE 0 0.0 I 5.0 0.3 l.1 8aO,7HI,400 <0.1
SCDRPAEHIoAE 0 0.0 I 5.0 0.2 I • I 0.,9,816,000 <0.1
LOPHIUS AHERICANUS 0 0.0 I 5.0 0.2 0.8 645,516,800 <0.1
IAUIOBA ONITIS O. 0.0 I 5.0 0.2 0.7 528,774, -\00 <0.1
BLEHHilOAE 0 0.0 I 5.0 0.1 0.6 489,288,000 <0.1
CARAF' I 0IlE 0 0.0 I 5.0 0.1 0.6 489,2BB,OOO <0.1
SYACIUII 0 0.0 I 5.0 0.1 0.6 489,288,000 <0.1
L1I1AHOA FERRU61NEA 0 0.0 I 5.0 0.1 0.6 482,420,BOO <0.1
HIPPOGAIIPUS

I
0 0.0 I 5.0 0.1 0.3 264,J8l,200 <0.1 N

N
I

CRUISE-AP911 PCTABUNO
YEAR SEASON 'SlA I·XH.~IIE 0011 PCToOII OCCUR pCTOCCUR KIIEAN KSTOERR TDTAOUN[I

1979 EARLY 16 ETROPUS/CITHARICHTHYS 3 16.7 13 72.2 18.9 7.4 64,811,9'/0,936 27.1
AUTUMN UROPHYCIG· 7 30.9 I~ 83.3 15.1 3.B 51,971,521,151 21.7

IRIGLIDAE 0 0.0 2 11.1 11.7 10.6 40d04,Ha.ooo 16.6
OPHIOIIoAE 0 0,.0 5 27.8 4.1 2.1 14,148,549,401 5.9
EHGRAULIB EURyaTOLE 0 0.0 .2 11.1 3.2 3.0 11,090,528,000 4.6
EN6RAULI OAE 0 0.0 I 5.6 3.0 12.7 10.255,018,667 4.3

II1CROP060HIAS UHDULATUS 0 0.0 2 11 .. 1 1.5 1.1 5,207,626,66'7 2.2
.OOBIIoAE - 0 0.0 5 27.8 1.4 0.6 4,782,719,916 2.0

BOIHUS 0 . 0.0 4 22.2 1.4 0.7 ",678,731,526 1.9

UHKHOWN 0 0.0 I 5.6 1.1 4.a 3,845,6:5:2,000 1.6

SERRAHIOAE 0 0.0 2 Il.l 1.0 o.a 3,544,238,222 1.5

GERATOSGOPELUS IIADEREHSIS 0 0.0 I 5.6 O•., 2.8 2,266,176,000 0.9

OPHIGHTIHOAE 0 0.0 2 11.1 0.6 004 2,031,::;46,667 o.a

IIYClOPHIOAE 0 o.Q 2 11 t 1 9.6 0.4 1,945,706,667 0.8

SYHODONHOAE 0 0.0 2 ·11.1 0.5 004 1,806,455,111 0.8
LA8RIOAE/SCARlOAE 0 0.0 2 11.1 0.5 0.3 1,644,312,889 0.7
URAHOSGOPIPAE 0 0.0 1 5.6 0.4 1.9 1,510,784,000 0.6
HIPPOOLOSSIHA OpLOH6A 0 0.0 1 5.6 0.4 1.9 1,510,784,000 0.6
PEPRILUS TRIACAHTHUS 0 0.0 I 5.6 0.4 1.6 1,2Bl,877,3;i3 0.5
SCOPHTHALIIUS AOUOSUS 0 0.0 I 5.6 004 1.6 1,281,8'77,333 0.5
BENTHOSEIIA 6LACIALE 0 0.0 I 5.6 0.3 1.4 1,155,978,661 0.5
HURAEHlOAE 0 0.0 I 5.6 0.3 1.3 1,051,063,111 0.4
IIYLIOOAHOAE 0 0.0 I 5.6 ().J 1.2 ,980,463,556 0.4
InOGENIGHIHYS ATlANTICUS 0 0.0 I 5.6 0.3 1.2 980,433. 5~'j{. 0.4
6CIf,ENIDAE 0 0.0 1 5.6 0.3 1.2 9007'1l~.lY';·I" 0.4





lable 2. (conlinued)

CRU1SES~EKR006 & DI.B005
YEAR SEASON ISlA lXIMME POI1 f'eTOO11 OCCUR. f'ClOCCIJR KHEt1N r:SlDERR TOTt'1l!UN[I PClABUND1980 SlJIoIlER 22 lIROPUYCIS 3 13.0 14 6~"i. 6 Ill.7 ~j7.fJ ~HI:"5 r 6~O, 423; ~·jH 1 " 26.2POI1ATOI1US S~LT~TRlX 2 9·1 16 72.7 91. :::i 30.1 :H -1,11 B, 7~'j(" ':..:.1" 21.4

f'Ef"R II.US HlI~C~IITUUS 2 9.1 16 72.7 91.1 J:::i. '7 312, 74~:;, 061 ,El~,;n 21.3
UIPPOlJLOSSIN~ OOLUIIGA 0 0.0 15 68.2 33.7 12.7 11~j,BlO,963,777 7.9
CITU"R I cUTH'IS ARCTlf"f<OHS 0 0.0 14 63.6- 21.0 7./' 72,037,929,627 4.9
I1f.RI.UCC IUS OjLIHEAf<IS 0 0.0 12 54.::i 16.9 ':5 • ~I :'.iU r 177 r 43], 9Ci~:; 3,9
LAORIPAE/SCARIDAE I 4.5 9 40.9 B.2 3.3 2U, 027 r 632, :.'j1i' 1 1.9
SCOl10RIDAE Q 0.0 10 "'~L5 6,B 2.3 23, 4::i~:i, 990, b 19 1.6
El'RllPIIS I1ICf<OSTOI1I1S 0 0.0 5 22.7 6.3 :1.6 21,103,~~14,7fL5 1.5
TAUTllGOI.ADROS AOSPERSIIS 0 0.0 6 27'4 5.6 3.1 t9r2()1,27(j,~j9l, 1.3
OPUICHTUIP';E 0 0.0 5 22.7 4.4 2.3 ' 1~j,263,371,3()O 1.0
,tUX IS 0 0.0 2 9.1 4 ., J.O 14,41H ,YIHIr:564 1.0"OF'UIrllllJAE 0 0.0 8 3601 2.'1 0.9 9,344,196,B02 0,6
DUTUIIS 0 0.0 7 31.8 2.3 0.8 7,B13,(~70,2ab D,S
1.01"111115 AIIERICAIlIlS '0 0.0 6 27.3 2.2 0.9 7,427,4a~5,()70 ' 0.5
UISINTEGRATED 0 0.0 4 ~a.2 I.B 1.0 o.15~),9~2,n';2 0.4BEHTHOSEHA 0 0.0 I 4.5 1.4 6.4 4,719,6:i9,:n:5 0,3
IJLynOCEPUALIIS C'IHOGLOSSUS 0 0.0 4 18.2 1.3 0.6 4,471,16B,3~:;::i 0,3
ENGRI,IIL. I OAE 0 0.0 5 22 ~"7 I ., 0.5 3,983,160,122 0,3..
elltlGRIOAE 0 0.0 3 13.6 0.9 O. ~,'j 2,994,·13(),H'74 0,2
STERIIUPTYCHIOAE 0 0.0 2 901 O.B 0.6 2r73i',~1::j,6~~6 0.2
SY"CIlII1 Q 0.0 I 4.5 0.8 3.7 2,696,9J6,727 0,2 I
S\,HO[IOHT I OAE 0 0.0 3 13.6 0.7 0.4 2,397, 40(}, "lr?9 0.2 N

+>GODIIDAE 0 0.0 3 13.6 O.l 0.4 2,397,383,3:5) 0,2 I
UHt(HOWH 0 0.0 3 13.6 0.7 0,4 2,269, J·12, ~~6:5 0.2MYCIQPUIOAE 0 0,,0 2 9.1 0,7 0.5 2,258, :f/2, 3(:)4 0.2
MERLIICCIIIS ALBIPUS 0 0.0 3 13.6 0.7 0.4 2,2:38, :')55, 51:!!! 0,2
UMAHDA HRRIIGIHEA 0 0.0 2 901 0.6 015 2,208.4:~9,O91 0.2SCIAEIH[IAE 0 0.0 2 9.1 0.5 0.4 1,724,603,636 0,1
sCOptnUALHUS AQIIQBIIS 0 o.n 1 105 0.4 2.1 l,S13,90::.i,45~:; 0,1
SERRAHIPAE 0 o. () 2 901 0.4 0.3 1.389,04"7,273 0.1SHIBOl.OPHORUS VERAHYI 0 0.0 I 405 001 1.8 1,349,·168,36·1 0,1I';OlOGA ONITIS 0 0.0 I 4.5 " 0 03 104 1 ,O()(!,790,~H:::j, 0,1CAU.ECHEI.15 I1I1RAENA 0 0.0 I 4.'5 0.2 1.2 849, 03~:i, t,36 0.1CEIHROPRISTIS STRIAIUS 0 0 00 I 4.5 0.2 1 '"' 8·19, 03~), 6;"56 0,1' .C'leL.OIHOHE 0 0.0 I 4,5 0.2 ~.t 828,746,1f.l2 0.1UOWEI.LA 0 0.0 I ·\.5 0.2 1.1 828,'746,182 0,1IIEllI.lIeCIOS 0 0.0 I 4.5 0.2 1.1 817,B21,09-1 <0,1F'ERCIFORI1ES 0 0.0 I 4.'5 0.2 1.1 Bl',,821,(}91 <0,1ORMll1SCllP I OAE 0 0.0 I 4.5 0.2 I. I 7B5,04~"~,fllB <0.1
IRIGl.Ill,~E 0 0.0 I 4.5 0.2 1,0 756,952,727 <0.1eER••TOSCOPELIIS MPERENSIS 0 0.0 I 4.5 0.2 1.0 714,8l:5,O91 <0,1HOUICEHIR I OAE 0 0.0 I 4.5 o ') 1.0 714,013,091 <Q.1ARGEHTlHIllAE 0 0.0 I -l.S o ., 0.9 674,234,182 <0,1..
C"RAIlGIDAE 0 0.0 I 4iS 0.2 0.9 674, 2~5'1, 1 02 <0,1C';L.L III Ill' HI OAE 0 0.0 I 4.5 0.2 0.9 674,2::14,1[12 <0.1C·ICl.OPSETTA 0 0.0 I 1.5 0.2 0.9 6'74,234,182 <0,1SY/1PHORIIS 0 0,0 " I 1.5 . O. 2 0.9 o/'4,2:H,182 <0,1

\



TobIe 2. (contInued)

L;HUlbt:.=ALUUIO
YEAR SEASON 'STA lXNAHE DOH penooH OCCUR PCTOCCUR KHEAN KSTnFF~R rOTAf.IlJIW PCTABUND
1980 EARLY 19 UROPHYCIS 7 36.8 17 .89,5 147.2 fJ4.0 5()~i. 4~54, 003, 4HU 60.8

AUTlJIfl CITHARICHTHYS ARCTlfROH8 4 21.1 12 6'3 t 2 f:j2.8 21. '7 IBl ,36~5,36f.h512 21.7
OPHlDllOAE 0 0.0 9 47.4 12.0 4.6 41,0·,8.778,261 4.9
HIPPOGLOSSIHA OSlOHGA 0 0.0 7 36.8 5.8 2.4 19,909,69 IJ,:.!'J2 2.4
HERUJCCIUS ALslUUS I 5.3 9 47.4 4.5 1.3 15,3a6,19:1,~j92 1.8
cERATOSCOPELUS MUEREHSIS 0 0.0 3 15.8 4.1 2.4 14,224, 3~i4, :'5~'~6 1.7
HERLucCIUS SILlHEARIS 0 o.q 5 26.3 3.9 2.2 13,360,158,056 1.6
DOTHUS 0 0.0 \ 6 31 t 6 2.7 1.1 9,276,461,96:;~ 1.1
LOPHIUS AIIERICAHUS 0 0.0 6 31.6 - 1.6 O.b 5,591r167,64~'~ 0.6
ETROPUS HICROSTOIIUS 0 0.0 3 15.8 1.3 0.8 4,353,207,5'15 0.5
DISIHTEORATEO 0 0.0 2 10.5 1.2 0.9 4,07J,3:!:S,09~.'j 0.5
GODllOAE 0 0,0 2 10.5 0.7 <\.4 2,239,06B,63::! 0.3
OEHTHOSEHA GlACIALE 0 0,0 I 5.3 0.6 2.B 2,226,418,526 0.3
GADUS 0 0.0 ,I 5.3 0.6 2.5 1,969,B02,1()~) 0.2
MERLUCCIUS 0 0.0 I 5.3 0.6 2.5 1 ~969,802, 1 ('1::i 0.2
PlSOOOHOPtllS CRUEHTlFER 0 0.0 I 5.3 0.5 2.2 1,734,871,57', 0.2
OIAPtlUS 0 GiO I 5.3 0.3 1.5 1,181,81:11,263 0.1
CYHlISCIOH REOALIS 0 0.0 I 5.3 0.3 1.5 1, 181 ~EiBl ,26:5 0.1
POLLACtllUS VIREHS 0 0.0 I 5.3 0,3 1.5 1,154,773,H9::; 0.1
SYAClUM PAplLlDSUH 0 0.0 I 5,"3 0.3 1.5 1,15"1,7'73,6 115 0.1
COHGRlDAE 0 0.0 I 5.3 0.3 1.4 1,125,859,368 0.1
SYAClUH 0 0.0 • 5.3 0.3 1.4 1,125,859,368 0.1
LADRIDAE/SCARIOAE 0 0.0 I 5.3 0.3 1.3 1,013,815,579 0.1
SYHGHATHlDAE 0 0.0 • 5.3 0.3 1.3 I,OOa,J94,105 0.1
PEPRIUIS TRIACAHTtlUS 0 0.0 I 5~3 0.3 1 ., 961,408,000 0:1..
ORAHCHIOSTEGIDAE 0 0.0 I 5.3 0.2 0.9 713,827,368 <0.1.

I
N

ENGRAULIDAE 0 0.0 I 5.3 0.2 0.9 668,52"7,156 <0.1 U1
I

YEAR, SEASON ISTA TXHAHE
~RUJSEaAL5012

rDTAOUHG PCTABUNODOH PCTDDIt OCCUR PCTOCr-UR KMEAH KSTfJERR
1980 LATE 19 HERLUCCIUS SlllHEARIS 7 36.5 11 57.9 21.B 9.0 75,008,244,396 45.8

AUTUMN PARAllCHTHYS OENTATUS I 5.3 ~ 21.1 12 •• 8.4 41,696,288,245 25.4
UROPHYCIS 0 0.0 5 42.1 4.1 1.5 13,942,727,830 8.5
SCOPHTHALHUS AQUOSUS 0 0.0 3 15."0 2.0 1.4 6,905,564,674 4.2
ClTHARICHTHYS ARCTlFROHS 0 0.0 3 15.8 1.3 0.8 4,530,293,7B7 2.8
OISIHTEGRATED 0 0.0 2 10.5 0.7 0.5 2,394,484,211 1.4
GOOllOAE: 0 0.0 2 10.5 0.7 0.4 2,2"12,682,947 1..3
PARALEPIDlOAE I 5.3 2 10.5 0.6 0.4 2,177,625,26:5 1.2
CLUPEUIAE 0 0.0 2 10.5 0.6 0.4 2,119,"796,211 1.2
ETROPUS IIICROSTDIIUS 0 0.0 2 10.5 0.6 0.4 2,094,496,000 1.2
CDHGRIDAE 0 0.0 2 10.5 0.6 0.4 2,074,617,263 1.2
OOTHUS 0 0.0 2 10.5 0.6 0.4 1,935,4i.6,105 1.2

. HERLUCClUS ALOIDUS . 0 0.0 I 5,3 0.5 2.2 1,709,571,368 1.0
CEHTROPRISTlS STRIATUS 0 0.0 I 5.3 0.3 1.4 1,140,316,632 0.7
OPHIOllOAE 0 0.0 I 5.3 0.3 1.4 1,084,294,737 0.6
HYCTOPHUH 0 0.0 I 5.3 0.3 1.1 896,350,316 0.5
HYGDPHUII 0 0.0 . I 5.3 0.3 1. I B96,350,~H6 0.5
DlAPHUS 0 0.0 I 5.3 0.2 1.0 820,4"'9,684 0.5
OPHICHTtllOAE 0 0.0 I 5.3 0.2 1.0 820,449,684 0.5
UNKHOWH 0 0.0 0 0.0 0.0 .0.0 0



Table 3. listing of' larval fishes cOllected In slope waters off Middle Atlantic and oortheastern United States, February through December. Information
from Austin (1975), Sherman et al. (1977). HA~HAP surveys 1977~79. and McKenney (1981). Phylogenetic sequence follows Helson (1976).

J f M A " J J A, S 0 N D J f " A M J J A S 0 H D

ClUPEIFORHES
I

HETTASTIOHATIDAE
Unidentified . I - Saursnohs lll8 oancrivora ,

Uoj4pptjfled ' I
ClUPElOAE

Brevoortia tyrannu8 I I } OPHICHTHlOAE
Brevoortia sp. .; I NJil'Ophis punctatus I , I
Hare1lf/Us jaquana , Ophiohthus gomssii I , , ,
Unidentified I I Ophiohthus "'"lonophorus .,

Ophiohthus oosZZatus I , ,
ENGRAUli OAE Ophiohthus sp. , I

Anchoa hepss tUB I Pisodonophie ourentifer , ,
Anohoa sp. , Uoldentlfled , ,
Engraulia eurystole I I I
Sardinella anchovia I I IIRGEHTlH IOAE
Sardinetlci aurita I Nansenia groenlandioa , , , ,
SardinsZZa sp. I I Nanssnia sp. I I
Unidentified I , I Uoldentlfled I ,

-
ANGUIlliFORMES 8ATHYlAGlOAE

ANGUIlliDAE Unidentified' , ,
Anguilla roetrata , I I I I I SIIlMOHIFDRHES

.
Un Ident! fled I I

GONOSTOHATIOAE
HURAENlOAE I Bonapartia pea-Ziota I

Unidentified .; I I Cyol'Othons sp. I I I I I I I I
Gonq:stoma elongatum I , I I I

SYHAPHOBRANCHIDAE IohthyooOCCU8 ovatu8 , ,
Nettodarua brevirostl'Ua , Mauro liOU8 muelleri , I , , , I

ValsnoiennelluB tripunctulatuB , .; I
CDNGRlOAE Unidentified , I , , , ,

AriosomQ balsaricum I ,
Al"i0801m sp. I ' . STERNOPTYCH IDAE
Conger ooeaniOU8 I ArgyropsZscus hentigymnus , I I
Unidentified , , I I , ArgyropsZeous sp. .,

Unjdentlfled I , I

I
N
0'>
I



Table 3. (continued)

- J F M II M J J II S 0 N 0 J F M II M J J II S 0 N 0.
STOMIIITIDAE Nyotophjmr a.p.rum

"Stomias [61'03: .; .; .; .; .; Nyo~ophW1l humboldti - .; .; .; .;Stomias Sp. .; " Nyotophjmr nitidulW1l .; .;. Unidentified .; " Nyotophjmr punctatW1l .;
MYCTOPHIFORMES NyotophW1l sp. .; .; .;

ProtomuotophW1l sp. .; .;SYNODONTI DAE SNntJolophoru. wMnNi .; .;
Sourida sp. .; Unidentified .; .; .; .; .; .; .; .; .; .; .;TraohinoaephaluB myope " .; .; " .;
Unidentified - .; .; .; .; PARllLEPIDIOIIE

r.s.tidiW1l atlantiOW1l .; .;MYCTOPHlDAE NotolBpis ris80l .; .; .; .; .; .; .; .; .; .; .;
Be~tho8ema glaciate .; .; .;

.; " .; .; .; .; fbralepia oo1'89011Oides .; .;
BenthosBma suborbitate .; .;

.; " .; Sudi. hNalina .;
ClmtrobronahuB nigm-oaellatu8 ".; Unidentified .; .; .; .; .; .; .; .; .; .;
Centrobranohus sp. .;
Ceratoscopelu8 maderen8i~

.; " .; "" .; .; .; .; "" PHOTICHTHYJDAE
Ceratoscopelu8 warmingi .; Vinoigusrria nimbaria .;
Ceratoscopelu8 sp. .; .; Vinoiguerria poweroi .;
Diaphu. dumerili .; " Vinoigusrria sp. .;
Diaphu. holti .; .;
Diaphus mollie .; .; EVERIlAIINELLlDAE
Diaphu8 problematiau8 .; Unidentified .;
Diaphus rafinesquei " .; .; .;
Diaphus subtilis .; .; .; SCOPELARCHIDAE
Diaphu8 taaniniJi .; Unidentified .;
Diaphu. sp. .; " .; .; .; .; .;
Diogenichthys atlantiou8 .; .; " .; .;. GADIFORMES
Gonichthya oooco .; .; Unidentified .;
HN90phW1l benoiti .; .; .; .;
HY90phW1l hygomi .; HORlOAE
Hygophum reinhardtii .; Unidentified .; .; .;
HN90phW1l sp. .; .; .; .; .; .;
LampanyctuB alatus .; BREGMACEROTI DIIE
Lampanyctu8 sp. .; .; .; .; .; .; Bregmaoeros sp. .; .;
LepidOphanes guenteri .; .; Unidentified .; .;
Lobianchia dolfieini .;
Nyctophwn affine .; .; .; .; .; .;

,

I
N......
I



Table 3. (continued)

I

,

J F M A M J J A S 0 N 0 J F M A M J J A S o N 0

GADIDAE
MElANOCETl MEBrosme brosme .;

IJ/llden*lfled .; .;Enche llloPU8 OimbriUB 0( .; .; .;
GaduB morhua .; . ATHERIHIFORMES -MeZanogranmue aegZefinu8 .; .;

~XOCOETJOAEUrophycis sp. .; .; .; .; .; .; .; .; .; .; .; Unidentified .;Unidentified .; .;
..

SCOI4IERESOC IDAEhERlUCCIOAE
0( .; ScontJerseCJ:l: saul'US e .; .;

~rluociu8 albiduB .; .; - .; .;
MarZucoius bilineaPis .;

~
.; .; .; 0( .; .; BERYC IFORMESMerlucoiuB sp. .; -I flELAII'HAEIOA£

UnidentifIed .;MACROUR IOAE
Unidentified .; .; I· HOlOCENTRIOAE

Unidentified .;OPHIOIJOAE ,
.; .; .; .;Unidentified .; .; .; .; .; CAPROIOAE

CARAPOD IOAE Antogonia sp. .;
Campu8 bsnnudel'Jsis .; .; Unidentified .; .; .; .; .; .;
Unidentified .; .; 0( .; .; .

SYHGNATHIFORMESlOPHI IFORMES . SYNGNATHIDAE .lOPHIDAE
Syngnathus Biuosne .;LophiuB amerioanU8 . 0( .; .; .; 0( .;
ByngnathUB /UBOUB .;,

ANTENNAR IOAE
SCbRPAENIFORHESHistrio histria .;

SCORPAENIOAEUnidentified' .;
Ponti-niB sp. .; .; .; .;
SOOl'paB"" sp. .; .;OGCOCEPHALIDAE .; .; .; .; Unidentified .; .; i .; .; .; .;Unidentified

, TRIGllQAE
.; .; .; .;CAUlOPHRYNIOAE

PriOnotUB sp.Caulophryne jordOni .; UnIdentified .; .;Unidentified .; .; .;

. COlTlOAE
.; .;-

Unidentified

I
N
00

. I



Table 3. (continued)

J F
" A " J

J A s 0 H 0 J F " A " J
J A S 0 N 0..

AGDNIDAE GE~RIDAE
Unidentified .; ~instomus f114!<l ,(

CYClOPTERIDAE SPARIQAE -
Unidentifie<! ,( .; StBno~amuB O~BOP8 ,(

I

PERCIFDRMES SCIAENIDAE
Un ident i f1 ed .; " Cyrws"ion rsgaUs " "Larinrus !aeoiatu8 "SERRANIOAE LeiostOlllUs :aznthul'U8 "AnthHnae. " Hsntioirrhus sazotilis "Anthias sp.

~ " "" Mioropo(Jcmias undulatU8 " " " ,(
Centropristie 8triata .; Unidentified ,( ,(
Centroprietis sp. .;
Dipleotl'UIR sp. { KJllID~ -
My"tsropsl'<Jll sp. .; , NuUUB auratu8 "Ssbastes sp. .; .; .; I .
Unidentified :; .; { .; POMACENTRIDAE

APOGOH'IOAE
UnldenUfle<! ""Unidentified .; " .; I'lGlIDAE
I6lgi l curem:l "POMATOMI DAE -Pomatotnus saltatM.:l: .; .; " " lABRlDAE

I Tautoga adspersu8 ,( ,(
CARANGIDAE UnldenUfled .; .; " .; .; .; .; "CaNna: Sp. I " "~oaptel'U8 punctatUB .; " " " SCARIDAE

pecapteru8 sp. " Unidentified "" " ,(
Seriola sp. "Unidentified .; .; UAANOSCOP IDAE

Unidentified " "CORYPHAENlDAE
Coryphaena hippUl'US .; CRYTOCANTHODIDAE

Crf/ptooanthoidea maculatu8 "" -
lUTJANIDAE

Rhomboplit68 aurorubens .;

I
N
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Table 3. (contInued)

'-

J f II II II J J II 5 0 " 0 , J F II A II J J A 5 0 II 0

PHOlIOAE - GOtIIESOCIFORMES
Unidentified I I CAlUONY"IOAE

caUi""llmu. sp •. IAHI«lOYTI OAE
Uniden~ified I I .; .; .; .;Anmodyte. sp. I I I I '{

, PlEURONECTI~ORMES
GOBIIOAE

'-'
~TlUOAEUnidentified

"'
I I

"'
I .; I I Bot"". sp. I .; I I I .; .; .; .; .;

Cithariohthy. arotifron. I I .; .; I I .; I .; .;GEMPYllOAE Ci thariohthy. sp_ I I .; .; .;UnIdentified I cyalop••tta fimbriato .; I
cyalop••tta sp_ I .;

TRICHIURIOAE
" g~l'OPU8 microstomus I IDiplospinuB muZti8t~iatU8· I Hippoglo••ina obZonga I I .; .;UnIdentIfied I FQraliahthy. dBntotu. I I

Soophthalmu. aqUOBU. I .;SCOItlR IOAE SHaoium papillosum .; I .;Auxis sp.

"' I "'
. Syaai... sp. . I I I .; .; I .;Euthynnu8 alletteratuB I I UnIdentifIed .; .; I .; .;Sarda; sardl

"'Scomber 8oombMt8
"' I I I rLEURONE~TIOAE

Thunnu8 sp. I Glyptoa.phalu. aynoBlo••UB I I IUnIdentifIed I I I Limruia f."ruBinea .; I .; I,
Pseudopls'tLl'"oneot68 americanus .; IISTIOPHOR IOAE Unidentified .;

Unidentified I I
. CYNOGlOSSIOAE

I .; I I .; .;NMlOAE Symphuru. sp_
UnIdentified I ,

TETRAOOONTIFORMESTETRAGONUR IUAE BAll STIOAE
UnidentifIed I Nonaoanthu8 oiliatuB I

Nonaoanthus hispidis ISTROMATElOAE UnidentifIed .;Peprilu8 tl'iaaanthu8 I I I I I I I I
Psenes I1UculatUB . I .; TETRAOOONT IOAE
Unidentified I "' I UnidentIfIed I .; .; .;

\
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Figure 1. MARMAP (Marine Resources Monitoring Assessment and Prediction)
plankton stations off northeastern United States during 1980
(see Shennan 1980 for description of /·1ARMAP Pro9ram) 0 OWO-I06
and potential impact area from dumping at DWD-106 are shown
off Middle Atlantic states.
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Figure 3. 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
w of ocean dumping at DWD-106 (top). Seasonal changes in
abundance of fish larvae in the Bi9ht (1977-80) and in the
potential impact area of dumping at DWD-106 (bottom).


