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Abstract:

Ichthyoplankton data from the files of the Sandy Hook Marine
Laboratory are summarized from collections in the Middle Atlantic
Bight between 1965 and 1976. The data are compiled from plankton
samples collected on coastal surveys designed to monitor seasonal
shifts in the distribution and abundance of planktonic fishes,

and from site-specific studies designed to investigate the vertical
distribution and diel movements of larvae representing selected
species. The report describes occurrences and seasonal patterns

of distribution of larvae for the numerically dominant species
collected on the 13-month R/V Dolphin survey in 1965-66; a 15-month
survey of the New York Bight from 1974 to 1976; and semi-annual
surveys from Cape Hatteras to Martha's Vineyard from 1973 to 1976.
A1l larval fish data from the three surveys are tabulated by station
or by cruise. Results emphasize the seasonal nature of spawning in
the Middle Atlantic Bight. Inter-survey comparisons of dominant
species are discussed. In addition, the report contains information
on the distribution of fish eggs, community assemblages of larval
fish, neuston collections and zooplankton volumes. Site-specific
studies include information on diurnal movements of larval fishes

in relation to size, circulation and temperature.



1.0 Introduction:

This report is part of BLM-NOAA Interagency Agreement {No. AAS550-
IA7-35), a contractual arrangement whereby NOAA is to provide BLM
with resource information on coastal marine fishes in-the Middle
Atlantic Bight, or that part of the continental shelf between Cape
Hatteras, North Carolina and Cape Cod, Massachusetts. It specif-
ically pertains to that portion of the agreement dealing with
historical ichthyoplankton samples collected between 1965 and

1976 by personnel of the Sandy Hook Laboratory, NOAA's National
Marine Fisheries Service facility at Highlands, New Jersey.

The historical ichthyoplankton file at Sandy Hook includes: 1) a
comprehensive series of eight cruises in the 13-month period between
December 1965 and December 1966; 2) a series of 15 cruises in the
New York Bight from July 1974 to June 1976; 3) semi-annual cruises
conducted in spring and fall from 1973 to 1976; and 4) site specific
cruises designed to investigate the vertical distribution and diel
movements of selected species of fish larvae.

Fishery scientists agree that a reduction in the abundance of a

fish species can result from: 1) a decline in the size of spawning
stocks to a Tevel below that required to produce encugh young to
maintain a competitive advantage over the developing young stages

of other species; 2) shifts in spawning time and/or location, which
cause temporal or spatial mismatches between newly hatched larvae
and optimal densities of their planktonic prey organisms; 3) changes
in environmental and climatic events which cause mass mortalities

by transporting young planktonic stages away from their traditional
nursery areas; and 4) increased embryonic and larval mortality im-
posed by the release of pollutants over principal spawning areas.

In large part, it is the deviations from average conditions that
influence the size of a year class. Measures of these deviations
cannot be made without a time series of observations (Sherman 1978).
Information contained in this report represents the beginning of i
our continuing efforts to develop such a data base for those species
that spawn in the Middle Atlantic Bight.



2.0 Overview of the Fishery, Spawning, Hydrography, and Annual Plankton

Cycles in the Middie Atlantic Bight:

2.1

2.2

The Fishery: Coastal waters off the Middle Atlantic states are
among the richest and most heavily fished in the western hemi-
sphere. In both 1975 and 1976 commercial landings were in
excess of 890,000 metric tons (NEFC Lab. Ref. 77-1T, June 1977).
These commercial landings do not include the. contribution from
an intensive recreational fishery in the Bight. Even so, they
far outstripped commercial catches on the traditional and more
famous fishing grounds off New England during the 2-year period.
To gain some insight into the magnitude of the recreational
fishery of the Middle Atlantic states we must go back to 1970
when the last creel census was taken. At that time sport
fishermen from New Jersey to Cape Hatteras caught more than

- 110,000 metric tons of fish (Deuel 1973). If we assume this

contribution remained about the same in the ensuing years,
overall landings from the Bight probably were on the order
of 1 mitlion metric tons in 1975 and again in 1976.

Spawning: In addition to providing habitat for adult fishes,
shelf waters of the Bight serve as spawning grounds for many
economically important species and as nursery grounds for
their young developing stages. Indeed, fish eggs and larvae,
as well as adults are so widely distributed and mixed that
the entire section of the continental shelf between capes
Hatteras and Cod must be considered important habitat for
coastal marine fishes (Grosslein 1976). Eggs and larvae can
be found year-round but spring, summer and fall are the
seasons when most spawning takes place. Although a few
species might spawn throughout the year, the vast majority

do so over a period of a few months and spawning usually
peaks during a period of weeks (Kendall 1975).

Most of the pelagic fishes in the Bight are seasonal migrants
and many of those that spawn there do so during their spring
inmigration or fall emigration. Because migrations are closely
tied to water temperature, spawning is often localized at the
outset but shifts seasonally and increases in areal extent as
the migrations advance through the Bight. Young stages of
migratory species that spawn in spring first appear in the
southern part of the Bight soon after spring warming begins.
With time their distribution spreads northward and seaward

and abundance increases. In the fall, when coastal waters

are cooling and migratory species are beginning their exodus
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southward through the Bight, the opposite holds. Namely,
spawning begins in the northern part of the Bight and pro-
gresses southward. These seasonal spawning patterns also

apply to many species that remain year-round in the Bight.

For example, several of the flatfishes move seasonally within
the Bight but they do not migrate great distances. Most are
considered residents of the general area where they are found.
Despite the relatively limited movements of adult flatfishes,
their seasonal spawning patterns resemble those of the migratory
pelagic species by proceeding northward during spring and south-
ward in fall. Thus the onset of spawning by fishes that are
migratory, as well as some of those that are not, is closely

- tied to seasonal temperature changes in the Middle Atlantic

Bight (Smith et al. 1975).

Life begins for most marine fishes as a free-floating egg,

one of thousands, perhaps millions, cast by an adult female
into the sea, where it is immediately fertilized by sperm

from a male. The density of the fertilized egg is less than
that of its environment and it drifts near the surface until
development is complete and hatching takes place. There are,
of course, exceptions to this type of early development. For
example, in the Middle Atlantic Bight, sand lances of the genus

Ammodytes, lay demersal eggs. The anglerfish, Lophius americanus,

encases 1ts eggs in long ribbon-l1ike gelatinous threads which
drift in the water column. Regardless of egg type, after
embryonic development and hatching most young fish pass through
a planktonic larval stage (Figure 2.2.0). Adults vary in size,
morphology and behavior, but regardless of the species, their
planktonic eggs are similar in size, ranging from about 0.7 to
2.0 mm in diameter. The rate of eqg development depends on
water temperature. Most eggs found in the Bight require from

3 days to a week to hatch. At hatching the larvae are 3 to 7 mm
in length and by the time they reach 15 to 30 mm, depending on
species, most have metamorphosed into juveniles. At this

stage of development the young fish usually resemble adults.

In the Middle Atlantic Bight this pattern of development holds
true for small forage species such as anchovies, the large
pelagic tunas, semi-demersal fishes such as Atlantic cod,

Gadus morhua, and tautog, Tautoga onitis, and most demersal
flounders (Kendall 1975).

Hydrography: Both temperature and salinity undergo pronounced
seasonal cganges in the Middle Atlantic Bight, largely in
response to changes in weather and freshwater runoff from



adjacent estuaries. Water temperatures warm rapidly during the
spring, beginning in shallow inshore waters along the outer
banks of North Carolina. The warming trend continues north-
ward and seaward as strong winter winds succumb to warm spring
breezes (Norcross and Stanley 1967). A seasonal thermocline
develops throughout most of the Bight by summer and the water
column remains thermally stratified until fall, when the
stratification is obliterated by cooling temperatures and
increased wind velocity. By winter the water column is iso-
thermal, except along the shelf break where temperatures near
bottom are usually warmer than those near the surface. These
seasonal trends are depicted in temperature observations
recorded)during the Dolphin survey in 1965-66 (Figures 2.3.0
to 2.3.2).

‘One of the unique hydrographic features of the Middle Atlantic
Bight is a cell of cold water that forms below the summer
thermocline from New York to as far south as Virginia (Bigelow
1933; Ketchum and Corwin 1964). The cell affects the distri-
bution and seasonal movements of several specijes of coastal
fishes and, consequently plays a role in the distribution of
eggs and larvae for those species that spawn during summer
(see Figure 2.3.1).

Salinity seldom reaches 35 o/oo in the Middle Atlantic Bight
and it is often less than 30 o/00 at the mouths of the major
estuaries, especially during spring and other periods of high
runoff. The exception to the above occurs off Cape Hatteras
where the Gulf Stream with salinity >35 o/0o0 often meanders
onto the shelf (Figures 2.3.3 and 2.3.4).

Most of our knowledge of circulation in the Bight stems from
the release and return of drift devices. Residual drift is
generally west and southwest off southern New England and
New York, becoming south to southwest from New Jersey to
North Carolina. Current velocity, however, changes seasonally
and surface and subsurface currents sometimes oppose each
other (Bumpus and Lauzier 1965; Norcross and Stanley 1967)}.
Wind and runoff are the two major driving forces behind
nontidal transport. The intrusion of high salinity ocean
water occurs through the exchange of shelf and slope water
along the shelf break, or 183 m isobath. Much of the shelf
water exits the Bight near Cape Hatteras, where it turns
seaward and becomes entrained in the Gulf Stream.
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The Gulf Stream passes within 22 km of Cape Hatteras. Further
north it takes a more eastward course. As it meanders north-
ward the Stream serves as a transport mechanism for fish eggs
and larvae spawned throughout warm temperate and tropical
waters of the western North Atlantic. Many of the larvae
caught up in the Stream find their way into the Middle Atlantic
Bight, mostly off the outer bank of North Carolina but occa-
sionally as far north as New York and beyond. Colton (1961)
found Bothus sp. larvae in plankton samples from Georges Bank.
He concTuded that they originated far to the south and were
subsequently transported northward by the Gulf Stream.

Phytoplankton and Zooplankton: Patterns of distribution and
abundance of phytoplankton and invertebrate zooplankton of
New York and New Jersey resemble that of ichthyoplankton in
that periods of peak abundance and species diversity change
with time. Both phytoplankton and zooplankton densities
decrease with increasing distance from shore. Phytoplankton
populations are dominated by diatoms during the cold months.
During the warm months chlorophytes dominate nearshore and
diatoms offshore. Peaks in diatom abundance occur from late
autumn through spring nearshore and during winter offshore.
The abundance of chlorophytes peaks during summer and early
autumn. Copepods dominate the zooplankton throughout the
year but meroplanktonic organisms such as bivalves, poly-
chaetes, echinoderms, siphonophores and salps sometwmes

.outnumber copepods (Ma]one 1977).
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3.0 The 1965-66 R/V Dolphin Survey:

3.1

Introduction: Of the four studies included in this report,
the Dolphin survey in 1965-66 provides the most comprehensive
data base on seasonality of occurrence, distribution and
abundance of fish eggs and larvae in the Middle Atlantic Bight.
The 13-month field program is based on 8 completed cruises to
survey the ichthyoplankton in shelf waters from Cape Cod,
Massachusetts to Ocracoke Inlet, North Carolina. The Dolphin
survey was initiated to gain some insight into what species
spawn in the Bight, where they spawn, and when. The long
range objective was to use the survey results to assess

the importance of estuaries as nursery grounds for young
fishes.

Prior to the Dolphin survey, information on the temporal and
spatial distribution of fish eggs and larvae in coastal waters
off the Middle Atlantic states was based on a handful of studies.
Perhaps the most noteworthy were those of Perimutter (1939) who
surveyed eggs and larvae off Long Island; Pearson (1941) who
worked largely in Chesapeake Bay but made some collections in
adjacent shelf waters; Sette (1943) who surveyed the Bight as
far south as Chesapeake Bay to collect young Atlantic mackerel,
Scomber scombrus; and the Virginia Institute of Marine Science
which began a series of monthly surveys off Virginja in 1959

to track the transport of young fish to nursery grounds in
Chesapeake Bay (see Joseph et al. 1960; Massmann et al. 1962;
Norcross et al. 1961). Information in Hildebrand and Cable
(1930) and Kuntz and Radcliffe (1918) is helpful, especially
for some of those species that spawn in the southern part of
the Bight.

Despite their contributions to our knowledge of the early life
history of coastal fishes, all of the above have seasonal or
areal Timitations. Some are based on collections taken over

a2 period of a few months in a restricted area. None include
the entire Bight. Thus the Dolphin survey was the most

" comprehensive survey of young fishes ever conducted in the

Middle Atlantic Bight. It remained so until 1976 when NOAA's
Northeast Fisheries Center began an intensive long term survey
of fish eggs and larvae from Cape Hatteras to Nova Scotia, an
area more than three times the size of that covered by the
Dolphin and one that includes the Middie Atlantic Bignht,

~ Georges Bank and the Gulf of Maine.
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3.2 Methods: Our objective was to collect plankton samples at
92 stations located along 14 transects on each cruise.
Transects were approximately normal to the coastline, with
the inshore station situated as close to the beach as the
vessel could safely operate and the offshore station near
the 183 m isobath (Figure 3.2.0). As in any extended oceanic
field program, weather and equipment malfunctions were inter-
¥ug$ing factors. Some of the survey statistics are shown in
able 3.2.0.

A Guif V plankton sampler, fitted with 0.52-mm mesh, was

used to collect plankton (Arnold 1959). When depth permitted,
two nets were used. The towing profile was step-oblique
(Figure 3.2.1) for 30 minutes at a speed of 5 kts. In a
standard tow, both nets sampled for 5 minutes at each of six
3-m depth increments. One Guif V samplied from surface to
15-m, the other from 18 to 33-m, the maximum depth sampied.
Variations in the towing procedure were dictated by depth.

Hydrographic observations included temperature and salinity.
We measured surface temperatures with a stem thermometer.
Mechanical bathythermographs provided a vertical temperature
profile at each station. Salinity was measured with an
induction salinometer at 5-m depth increments to a maximum
depth of 50-m.

We used the following standardization procedure to convert
catches of fish eggs and larvae into numbers/10 mZ sea surface.
A1l deep net catches (18-33-m) were reduced by 10% of the
shallow net catch (0-15-m) to adjust for contamination when

the deep net passed through the shallow net zone during

setting and retrieval. Flowmeters were not used to estimate
the amount of water sampled by the Gulf V's. Instead, we
assumed that a net sampled 495 m3 of water during a 30-minute
tow. This assumption was based on an 85% filtration efficiency
for uncased nets with the dimensions and mesh aperture of the
Gulf V (Tranter and Smith 1968). The amount of water filtered,
therefore, equalled 0.85 {vrZ n); where r = 0.2 m and n = 4630 m.
The catch/mé sea surface was then calculated by dividing the
standardized catch by the area corresponding to the volume

of water filtered, after equalizing effort at each depth
increment to the 5-minute standard (see Figure 3.2.1). We
subsequently converted the catch to numbers/10 m2 sea surface
(Berrien et al. 1978).
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3.3

We measured the volume of zooplankton retained in the Guif V's
using the displacement method described by Bigelow and Sears
(1939) and Deevey (1960). The technique was refined by using
some of the methods of Ealey (1954}, Frolander (1954), Tranter
(1960), and Yentsch and Hebard {1957). Volumetric determinations
were made after sorting fish eggs, larvae and seston items
larger than 3 mm. The remaining plankton and preservative was
measured in a graduated cylinder. Then the two were separated
by vacuum filtration and the filtrate measured. The difference
in volume between filtrate and plankton with preservative was
recorded as milliliters of zooplankton/tow (Clark et al. 1969).

Results: We caught larvae representing 166 taxa. As noted
earlier, their occurrence and distribution is limited in time
and space. Larvae representing most of the taxa occur during
two or, at most, three seasons of the year. The actual spawning
season, of course, is temporally more restricted than the
planktonic larval phase of development. This seasonality of
occurrence is strikingly evident in Table 3.3.0. Planktonic
stages of those species that spawn over an extended period of
time, i.e. Atlantic menhaden, Brevoortia tyrannus, often exhibit
shifts in distribution within the Bight. For the most part,

we assume these shifts represent shifts in spawning locations

by different parental stocks.

Specific catch data for all ichthyoplankton are presented in
Appendix table 3.3.0, which lists catches by stations as they
occur on transects. (Refer to Figure 3.2.0 for geographic
location of station in question). Fishes are categorized as
"species analyzed" and “"additional larvae caught". Eggs are
identified only for selected species. The absence of an entry
in the "No. eggs" column does not necessarily mean they did
not occur at the station in question. It simply means we

did not identify them at that station. They may or may not
have been in the sample. Taxa under "additional larvae caught"
include those young fishes that were not counted or measured,
usually because we could identify them only to family or a
higher taxon. The table clearly shows that fish eggs and
larvae are ubiquitous in the Middle Atlantic Bight regardiess
of area or season of the year. Species diversity, i.e. the
number of different taxa/station ranged from 1 to 16 during
winter. By spring it can exceed 25 taxa, especially near

Cape Hatteras. During summer and fall, it is not uncommon

to collect more than 30 different taxa in a single plankton
tow.
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The seasonal distribution of twelve of the numerically dominant
larvae is herein summarized. They represent different trophic
levels and vary in their direct economic significance. Atlantic
menhaden is a filter feeding species that is commercially impor-
tant as a source of 0il and meal. Bluefish, Pomatomus saltatrix,
and summer flounder, Paralichthys dentatus, are highly prized

by both commercial and recreational fishermen. On the other
hand, the sand lances, Ammodytes spp., have no economic value
but they are important prey species for bluefish, summer flounder,
Atlantic cod, Gadus morhua, and many other 1mportant pis-
civorous species. Although the precise time and location of
peak spawning, the subsequent patterns of distribution, and

the abundance of fish eggs and larvae vary from year to year,
the survey results generally hold from one year to the next

in the sense that seasonality of spawning and the location of
spawning products are relatively consistent over large areas.
(See the distribution of Urophycis spp. larvae in 1966 and

the fall of 1973 and 1974, Figures 3.3.3,.5.3.4 and 5.3.13.)
This kind of baseline information is extreme1y helpful, in

fact, essential when assessing the impact of either man-

induced or natural events which might have an adverse impact

on living marine resources. For example, should a potentially
catastrophic event such as an oil spill occur at a given point
and time, the survey results provide information on the species
of planktonic fishes that would be affected by the spill.

3.3.0 Brevoortia tyrannus - Atlantic menhaden

Atlantic menhaden spawn along the eastern seaboard from
Maine to Florida. The spawning season is protracted
but the occurrence of eggs and larvae shifts geographically
with time (Table 3.3.0). They occur off New York and
New Jersey in late spring and summer. By early fall
spawning is widespread from southern New England to
Yirginia. In late fall and early winter spawning is
usually timited to the southern half of the Bight
(Kendall 1975). The center of larval abundance in the
Bight 1ies along the inner part of the shelf but the
young fish may be found seaward to the shelf break
(Figure 3.3.0).

Spawning and subsequent development of eggs and larvae
take place over a wide range of both temperature and
salinity. The larvae represented in Figure 3.3.0 were
taken at temperatures ranging from 0° to 25°C and
salinities between 23 and 38 o/00. Most catches in
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3.3.1

3.3.2

excess of 100 larvae, however, were in water between
15.8 and 18.5°C and 30 to 36 o/00 (Kendall and Reintjes
1975).

Larvae become estuarine dependent after their initial
development at sea. They enter coastal inlets over a
long period of time. During mild winters they seek
out the protected estuarine environment before the
winter temperature minimum. Other years they may
postpone their entrance until spring warming begins.
Nursery ground temperatures below 3°C are considered
lethal to young menhaden (Reintjes and Pacheco 1966).

Enchelycopus cimbrius - fourbeard rockling

This species can be found on both sides of the Atlantic.
In the eastern Atlantic it spawns from January to August
(Bigelow and Schroeder 1953). In the western Atlantic
the season is of similar duration but begins and ends
later in the year (Table 3.3.0). Huntsman (1922) and
Battle (1930} found eggs off Massachusetts in May,

with the period of maximum abundance being synonymous
with 9 to 10°C bottom temperatures.

Rockling larvae occur throughout the Middle Atlantic
Bight from spring through early autumn, or from May

to October. They are most abundant in June over depths
of 57 to 91 m. Although their distribution spreads
with time from one end of the Bight to the other,

the center of their distribution 1ies along the outer
half of the shelf in the northern part of the Bight
(Figure 3.3.1). In June, the time of peak abundance,
larvae are concentrated south of Montauk Point in the
vicinity of the cold cell of 5°C bottom water. It seems
unlikely that the larvae originate there, as bottom
temperatures are well below those whers spawning occurs.
Like most gadids, young fourbeard rockling drift at or
near the surface as they develop. This pelagic phase
might last for two to three months (Bigelow and Schroeder
1953) Thus we assume that the concentration of larvae
in June is associated with surface waters over the cold
cell and it is transported there by currents, probably
from Georges Bank.

Merluccius bilinearis - silver hake

The Middle Atlantic Bight marks the southern limit of
the silver hake's distribution. A significant portion
of the eggs and larvae in the Bight probably originate
on Nantucket Shoals and the southwestern part of Georges
Bank. This economically important gadid spawns from
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spring to mid fall but peak spawning in the Bight occurs
in June, mostly south of Martha's Vineyard. Larvae
occur throughout the northern half of the Bight from

May to December (Table 3.3.0). The center of their
abundance lies along the outer half of the continental
shelf between Hudson Canyon and Martha's Vineyard
(Figure 3.3.2). Within this area there is a noticeable
seaward and deeper shift in the distribution with size.
Small larvae are most numerous inshore near the surface,
while large larvae are more abundant at subsurface depths
offshore. This size-depth gradient suggests that larvae
are transported west and south as they grow. Based on
the first occurrence of eggs and juveniles, the pelagic
1ife of the developing young fish lasts about 2 months.

Contrary to the general northerly progression of spawning
characteristic of most fish that spawn in spring, silver
hake spawning progresses southward with time. Both eggs
and larvae can be found over a wide range of temperature
but most eggs occur where surface temperatures range
between 13.5 and 21.7°C; most 1arvae from 9.0 to 20.9°C
(Fahay 1974).

3.3.3 Urophycis spp. - hakes

Three species of Urophycis spawn in the Middie Atlantic
Bight (Table 3.3.0). The larvae are so similar that
their specific identifications have not been resolved.
This situation.is further confused by the occurrence

of larvae of a fourth species, Phycis chesteri, the
Tongfinned hake, which cannot be differentiated from

the other three, Although the spawning seasons for

each of the three species of Urophycis are generally
known, they overlap in time and location. Because

the larvae co-occur, we must treat all specimens of

the genus collectively as Urophycis spp. When con-
sidered in this manner, Urophycis larvae can be expected
to rank near the top in numerical dominance of the
ichthyoplankton of the Middle Atlantic Bight. During
out 1965-66 survey they were the most abundant taxa.

Red hake, U. chuss, and spotted hake, U. regius, account
for most of the young hake in the Bight (F1gure 3.3.3).
The contribution from white hake, U. tenuis, is less
significant. Adults do not common]y occur in the Bight
and the distribution of their larvae is probably limited
to the seaward edge of the shelf where adults are most
numerous. It seems certain that some of the white hake
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larvae that occur in the northern part of the Bight find
their way there from spawning grounds further north and
east on Georges Bank.

Red hake spawn during spring, summer and into early fall,
mostly in the northern half of the Bight, where aduits

are abundant. The season peaks in June and July but larvae
can be found almost anywhere through October, or after the
spawning season of spotted hake has begun. By mid fall
most of the red hake larvae have completad metamorphosis
and taken up life on or near bottom. At this time the

vast majority of the hake Tarvae found throughout the

Bight are young spotted hake.

Pomatomus saltatrix - bluefish

Bluefish spawn year-round in coastal waters from New
England to Florida but spawning by this pelagic species
shifts geographically with the seasons. Based on the
occurrence of larvae, spawning occurs off Florida in
winter; off South Carolina in spring and, to a lesser
extent, again in the fall; and off the Middle Atlantic
and southern New England states in late spring and
summer {Table 3.3.0). '

The height of the spawning season in the Bight occurs

in July and August from New Jersey to Virginia.:  During

the summer months the distribution of larvae reaches

from Chesapeake Bay northward to New England (Figure 3.3.4).
The center of their distribution lies along the outer

half of the shelf in water between 17 and 26°C. Larvae
remain above the thermocline during their development

and young fish that have attained a length of 10 mm

appear to be more strongly surface-oriented than earlier
stages of development.

Young fish spawned south of Cape Hatteras show up as
juveniles in the Middle Atlantic Bight in June. They
first appear along the outer edge of the continental
shelf where water temperatures exceed 15°C. As spring
warming continues they move shoreward across the shelf
to coastal estuaries for the summer. Conversely, most
of the larvae spawned in the Bight during the summer
remain at sea, with relatively few seeking the estuarine
environment. By mid autumn both groups of young fish
leave the summering grounds and migrate south (Kendall
in press).
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3.3.5 Ammodytes spp. - sand lance

3.3.6

Two species of sand lance reportedly occur in the
Bight, A. americanus and A. dubius (Richards et al.
1963). Their identification remains confused and

we are unsure whether our larval collections consist
of one or both species. Until the identity of larvae
is clarified, they are classified as Ammodytes spp.

Sand lance spawn in the Middie Atlantic Bight from late
autumn through spring. The season peaks during winter.
Eggs are demersal. Larvae are common in the Middle
Atlantic Bight from December through March (Table 3.3.0).
During this period they are usually the numerically
dominant larvae in the ichthyoplankton. In 1966 they
accounted for 45% of the larvae collected in early
April. In 1977 they made up more than 92% of larvae
collected in March. Part of this increase can be
attributed to timing of surveys, but both plankton

and trawl surveys indicate a precipitous increase in
the biomass of sand lance off our northeast coast
during the late 1970's. We are unsure of the causative
factors.

Spawning begins inshore in late November or early
December and progresses seaward with the season. By
January, the period of maximum spawning, larvae occur
throughout the Bight but concentrations are usually
found between New Jersey and southern New England.

At this time the distribution of larvae extends farther
seaward than in December. Young fish occur off the
outer banks of North Carolina but they are not abundant
south of Chesapeake Bay. Their numbers drop sharply

in April, and by May they disappear from the plankton
(Figure 3.3.5). HWater temperatures are uniform from
surface to bottom during the spawning season. Ammodytes
larvae occur at temperatures between 0 and 6°C and at
salinities from 31 to 33 o/oc during the height of the
spawning season. By the end of the season in early
spring,water temperature has reached 10°C (Richards

and Kendall 1973).

Scomber scombrus - Atlantic mackerel

Atlantic mackerel spawn from Cape Hatteras to the Gulf
of St. Lawrence. Spawning takes place during spring

and early summer in the Middle Atlantic Bight, concurrent
with the annual migration of adults to New England and
Canadian waters (Table 3.3.0). Because fish spawn while
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3.3.7

moving through the Bight, the season lasts from a few
days to a few weeks at a given latitude. Spawning
generally takes place over the inner half of the

shelf but small numbers of both eggs and larvae can

be found along the seaward extent of the shelf. Larvae
first occur in May in the southern part of the Bight,
off the outer banks of North Carolina. During June
their distribution is restricted almost entirely to
the northern half of the Bight. By August adults have
passed through the Bight and remaining larvae will
occur only in the northeast corner, off southern New
England. They probably originate on Georges Bank and
are subsequently transported into the survey area by
coastal currents (Figure 3.3.6).

Sette (1943) estimated that the young fish grow at a
rate of about 1 mm/day. Because of this exceptional
growth, the larvae quickly become nektonic and within
a few weeks from hatching they are capable of avoiding
plankton nets. Thus the migratory habits of spawning
adults, and the rapid growth rate of their larvae,
create the need for an intensive survey schedule to
adequately assess spawning of this fast-moving pelagic
species.

Sette (1943) related spawning to surface temperature and
found that 98% of his mackerel eggs occurred at tempera-
tures between 9.0 and 13.5°C, In May 1966 we caught eggs
where surface temperatures ranged from 6.3 to 16.9°C,
with 97% at 8.7 to 13,8°C. Because mackerel spawn during
the time of spring warming, larvae are usually found in
warmer water than eggs. We caught 96% of the mackerel
Tarvae in our samples where surface temperatures ranged
from 13.7 to 16.8°C (Berrien 1978).

Prionotus carolinus - northern searobin

Larvae of the northern searobin occur year-round off the
Middle Atlantic states but spawning in the Bight takes
place from late spring to mid autumn (Table 3.3.0).
During winter and spring the distribution of young fish
is restricted to coastal waters off North Carolina. In
summer and fall the areal extent of their distribution
extends northward to southern New England. The cold
cell of bottom water off New York and New Jersey seems
to play a role in the distributional pattern of larvae
during the summer months, probably as a result of its
influence on the distribution of adults.
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3.3.8

Wong (1968) found running ripe searobins off Chesapeake
Bay in August and September of 1966. This information

on adult gonadal condition agrees closely with the

time of maximum spawning that we derived from our
plankton survey during 1966. Our data show that larvae
first occur in June, mostly within 50 km of shore from
Delaware to North Carolina. By August their distribution
is centered off the Delmarva Peninsula, but the young
planktonic fishes occur along the entire length of the
Bight and the distribution spills over to the offings

of Ocracoke Inlet, where our survey ended. In October
the distribution of searobin larvae is more widespread
and they are more abundant than at any other time of
year. During early autumn the young fish occur throughout
the Bight but their center of abundance lies midway out
on the shelf between Delaware and Chesapeake bays. Later
in the fall the distribution of larvae progresses south-
ward and by December most occur south of Cape Hatteras
(Figure 3.3.7).

Like young bluefish, larval searobins are concentrated
near the surface. They are most abundant at tempera-
tures between 15 and 24°C and salinities between 30 and
32 o/00, which represent existing conditions over much
of the shelf in summer and early autumn (Kendall and
Roberts unpubl.).

Citharichthys arctifrons - Gulf Stream flounder

Gulf Stream flounder are common in the Middle Atlantic
Bight. They occur most frequently in depths >40 m.
Spawning begins in late spring, peaks during summer and
declines sharply in the fall (Table 3.3.0).

The distribution of larvae is continuous by late summer,
extending from southern New England to Cape Hatteras.
The center of abundance occurs along the outer half of
the shelf between southérn New England and Chesapeake
Bay, over depths of 30 to 175 m and bottom temperatures
of 6 to 11°C (Figure 3.3.8). Although the summer dis-
tribution of larvae overlaps the boundaries of the coild
cell of bottom water off Long Island and New Jersey,
concentrations of newly hatched larvae are outside the
core of the cold cell. Depsite this flounder's apparent
tolerance of cold water, spawning begins in the southern
part of the Bight in spring and progresses northward, a
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trend we associate with spring warming. The influence
of circulation on the distribution of larvae is not
clear but the lack of large larvae off southern New
England suggests transport from there southward.
Indeed, circulation may account for the occurrence

of Gulf Stream flounder larvae over the cold bottom
water (Smith et al. 1975).

3.3.9 Paralichthys dentatus - summer flounder

The Middle Atlantic Bight encompasses the center of
distribution for this economically important flatfish.
Spawning begins in late summer, peaks during the fall
and ends in mid winter (Table 3.3.0). During the
course of the spawning season larvae occur throughout
the Bight. The most important spawning grounds are
off New York and New Jersey and, to a Tesser extent,
off North Carolina (Figure 3.3.9). Because of a pro-
nounced southerly shift in spawning during the course
of the season, what appears from the above table to
be an extended spawning season is, in fact, Timited
to a few months or less at a given latitude. For
example, north of Chesapeake Bay spawning takes place
from September to December; south of the bay from
November to February.

The onset of the spawning season is closely tied to the
annual seaward migration of adults. They summer in
shallow coastal and estuarine waters, then move offshore
during fall to spend the winter along the outer half of
the shelf where depths exceed 60 m. Most spawning occurs
at temperatures between 12 and 19°C but, based on our
environmental and distributional data, both eggs and
larvae can withstand a much wider range of temperature.

Although spawning takes place at sea, young-of-the-year
are found in estuaries and summer flounder are, there-
fore, considered estuarine dependent (Smith 1973). Their
tolerance to wide ranges of temperature and salinity
indicates that they are physiologically adapted to with-
stand the variations in temperature and salinity character-
istic of our temperate latitude estuaries. Young have

been collected from waters that ranged in temperature
between 2 and 31.2°C and salinity from 0.2 to 37 o/oc
(Tagatz and Dudley 1961; Williams and Deubler 1968).
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3.3.10 Scophthalmus aquosus - windowpane

3.3.11

The Middle Atlantic Bight encompasses the center of
distribution for windowpane, a resident fiatfish,

hence it is the area where most spawning takes place.

It appears from the occurrence of larvae that windowpane
have an extended spawning season but, 1ike many other
species, one that shifts seasonally. Spawning begins
in April in the southern part of the Bight, where it
peaks in May and ends by June. .During late spring

it advances northward to New York and New Jersey but
does not peak there until fall, when it recommences
south of Chesapeake Bay (Table 3.3.0). Although larvae
may not appear in coastal waters off New York until

as late as June, both Wheatland (1956) and Perimutter
{1939) caught them in the more protected waters off
Long Island Sound in April, During the summer the
seaward distribution of larvae off New York and New
Jersey is restricted by the shoreward edge of the cold
cell.

- The height of the spawning seasons occurs in the fall,

usually around the first half of October. Soon there-
after the distribution of larvae is continuous from
southern New England to Maryland. The center of larval
abundance occurs along the inner half of the shelf off
New York and New Jersey, over depths between 20 and

40 m (Figure 3.3.10). Bottom temperatures, or those
presumed to represent spawning temperatures, were between
9 and 16°C where most small larvae were concentrated in
October. During the year 70% of the larvae <4.1 mm’
occurred over bottom water between 8.5 and 13.5°C, a
range of just 5°. It appears from our collections that
spawning is interrupted when summer bottom temperatures
exceed 15 to 16°C.

Limanda ferruginea - yeilowtail flounder

This economically important flatfish is a mainstay of
the trawl fleet based in New Bedford, Massachusetts.
Although the center of adult distribution lies to the
east and north of the survey area, the larvae were among
the most abundant that we collected during 1966. Since
then the adult population has declined sharply. This
decline is evident when comparisons are made between
catches of larvae from the mid 1960's with those from
our spring cruises in the mid 1970's, In May 1966 the
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3.3.12

abundance of yellowtail flounder larvae in the Middle
Atlantic Bight was more than twice that of the combined
catch from the Bight and Georges Bank in May 1977.

Spawning begins in late winter or early spring, peaks
during mid to late spring and ends by mid summer (Table
3.3.0). By June the distribution of larvae is continuous
from Cape Cod to Cape Hatteras but spawning is most con-
centrated off New Jersey and southern New England in
depths between 30 and 80 m (Figure 3.3.11). The near
absence of larvae >12 mm off southern New England,

where smaller larvae are concentrated, suggests that

the young fish are transported away from the area as
they develop.

Royce et al. (1959) surmised from plankton samples
collected in 1929 that spawning began in early April
when bottom temperatures reached 5 to 7°C. Most of

the newly hatched specimens in our sampled occurred
over similar temperatures. We -caught 98% of the larvae
<4 mm over bottom temperatures between 4.1 and 8.9°C,
which probably agree closely with temperatures where
spawning occurred (Smith et al, 1975).

We recently initiated studies on the co-occurrence of
fish larvae as a means of investigating subtle temporal
and spatial associations within the larval fish com-
munity. This multispecies approach to examining
piankton data integrates information on individual
species (taxa) to produce an overall picture of community
structure. It holds promise for providing insight into
origins of larvae and interspecific levels of competition
within larval assemblages. Kendall (1975) presented
preliminary results of our first attempt to numerically
classify larvae into co-occurring groups, using data
from the R/V Dolphin survey. His analysis considered
occurrence but not abundance of larvae. His resuits
showed four recurring groups. More recently, larval
data from the R/V Dolphin survey were subjected to a
second analysis, known as principal components

(M. Kendall 1975). - This multivariate program generates
a separate correlation matrix that considers both
occurrence and abundance for each species include in
the analysis. Two or more taxa in the matrix are
considered to co-occur if their correlation coefficients
each have an absolute value >0.5000. We included 35
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taxa in the analysis. The Bight was divided in the
vicinity of Chesapeake Bay into northern and southern
subareas. The southern area was further split longi-
tudinally into inshore and offshore sections to isolate
warm-temperate and tropical species that frequently
occur off North Carolina as a result of Gulf Stream
transport. Results of the analysis from each cruise
were grouped by season (Table 3.3.1)., They clearly
show the seasonal succession and times of peak spawning
in the Bight, Only two recurring groups were identified
during winter; one in the northern subarea, and one in
the southern subarea, By spring the winter groups dis-
appeared, Several pairs of larvae occurred in both
areas but recurring groups were more common in the
southern sector, which extended to Cape Lookout,

North Carolina. The relative distribution of pairs

in summer resembled the spring results but, again,

the constituents changed, and the geographic location
of recurring groups was reversed. Three groups were
identified in the northern section; one south of
Chesapeake Bay. By fall, several pairs occurred in
both areas. but groups were more prevalent in the
southern sector. Personnel at Sandy Hook are
attempting to further develop the application of
numerical clustering techniques to effectively sum-
marize multispecies survey results. The outcome of
this endeavor rests with our success in building an
adequate, long term data base.

We measure the volume of plankton collected at each
station to obtain gross biomass estimates for those
~constituents of the plankton that are large enough
to be retained in our nets. Since 1972, more detailed
studies involving species diversity, abundance and
distribution have been carried out at the Center's
Laboratory at Narragansett, Rhode Island. During
the Dolphin survey, zooplankton abundance levels were
lowest during winter; increased during spring, peaked
during summer and began to subside in the fall
(Figures 3.3.12 and 3.3.13).
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TABLE 3.2.0 Cruise schedule and sequence of sampling transects during R. V. Dolphin ichthyoplankton
survey, 1965-66, Sampling interruptions in excess of 48 hr are shown, whether or not the

sampling sequence was affected (from Smith et al. 1975},

Transect or station No. of
Cruise Sampling dates sampling sequence stations
D-65—4 Dec. 3-15, 1965 C to?P 78
D-66-1 Jan. 25-26, 1966 B, A-1 and -2 86
Feb. 2-9, 1966 Cto?P
D-66-3 Apr. 6-9, 1966 AtoD 92
Apr. 13-16, 1966 E-1 and -2, F to J-7 to -3
Apr. 19-21, 1966 J-1 and -2 to P
Ap?. 22, 1966 E-8 to -3
D-66-5 May 12-25, 1966 AtoP 92
D-66~7 June 17-20, 1966 AtoD 92
June 22-25, 1966 Lto?P
June 25-29, 1966 K to E
D-66-10  Aug. 5-10, 1966 AtoF 92
Aug. 21-26, 1966 G toP
D-66-11 Sept. 13-14, 1966 A and B (except B-3) 30
Sept. 17-18, 1966 B-3, C and D
D-66-12 Sept. 28-0ct. 6, 1966 My N, L to F, E-1 to -3, D-1 to -3 92
Qct. 11-15, 1966 E-4 to -8, F-8 to 4, C to A
Oct. 20, 1966 P
D-66-14 Nov. 9-14, 1966 E to J {(except F-7, E-8) 92

Nov. 15-19, 1966

Dec. 14, 1966

P toK, F.7, E-8

D to A
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TABLE 3.3.0 Seasonality and location of spawning, and the occurrence of plankionic lorvae for commonly
occurring coastal marine fishes in the Middle Atlantic Bight (after Colton et ol , 1978),

Major
Spawning Month?
Taxa Cormon Name Areal
CLUPEIDAE
Brevoortia tyrannus Attantic menhaden 3 St—
Clupea harengus Atlantic herring 18,C T
ENGRAULIDAE
Anchoa hepsetus striped anchovy 3A -—
Engaruylis eurystole silver anchovy 3A —
GADIDAE
Enchel yopus ¢imbrius fourbeard rockling 1B,C E———
Gadus morhua Atlantic cod 1B —— -
MeTancgrammus aeglefinus haddock 1B ———
Meriuccius albidus offshore hake 1C EEe—
MerTuccius BiTinearis silver hake 18B,C ————
Phvcis chesteri Tong finned hake 1C - R
Urophycis chuss red hake 1B,C i—
Urophycis regius spotted hake 18,C — el
Urophycis fenuis white hake 'l_B:C I — R
POMATOMIDAE
Pomatomus saltatrix bluefish 3B,C ety
SCIAENIDAE .
Leistomus xanthurus spot 2D - ) =
Micropogon undulatus Atlantic croaker 2A vl
ynoscion regalis weakfish TA S—
LABRIDAE
Tautoga onitis tautog 1A —
autogolabrus adspersus cunner 1A l—
AMMODYT IDAE - o
Ammodytes sp. sand lance 1A,B [ S— -4
SCOMBRIDAE
Scomber scombrus Atlantic mackerel 34,8 ————
TRIGLIDAE .
Prionotus carolinus northern searobin 1B ——————
STROMATEIDAE *
Peprilus triacanthus _ butterfish 1B ——
BOTHIDAE Fround - .
Citharichthys arctifrons Gulf Stream flounder . P —
Ttropus microstomus smatimouth flounder 2B [T TR—
R'Egogiossina oblonga fourspot flounder 18 ———
Paralichthys dentatus summer f1ounder 3A,B - _,&.ﬁ-
Scophthalmus aquosus windowpane 1B ene————
PLEURONECTIDAE
Glyptocephalus cynoglossus witch flounder 1c l——
Hippoglossoides piatessoides American plaice 1B —
yellowtail fliounder 1B ll——

Limanda ferruginea

N -north of Chesapeake Bay
2-south of Chesapeake Bay
3-entire Bight

*Ppak spawning

A-inner shelf
B-mid shelf

C-outer shelf
D-entire shelf
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4.0 The New York Bight Survey, 1974-76:

4.1

4.2

Introduction: In the summer of 1974 we began a series of
monthly cruises to investigate the seasonal distribution

of fish eggs and larvae in the New York Bight, or that
section of the Middle Atlantic Bight between Montauk Point,
New York and Atlantic City, New Jersey. The survey placed
emphasis on investigating seasonal shifts in the inshore-
offshore distribution of eggs and larvae with a view towards
making preliminary assessments of how spawning intensity,
species diversity (larvae), and the subsequent distribution
and abundance of eggs and larvae is influenced by the high
pollution levels that exist in the New York Bight apex
(Jeffries 1962). This 2-year survey was carried out in
conjunction with the AEC's Brookhaven National Laboratory,
Upton, New York, which was investigating physical and
biological processes in coastal waters to gather background
information for locating proposed offshore nuclear power
plants.

Methods: Standard MARMAP plankton tows were made at 19
stations situated in a grid pattern (Figure 4.2.0). We
towed 61-cm bongos, fitted with 0.505 and 0.333-mm mesh
nets, in a smooth-obiique profile which included the entire
water column to a maximum depth of 200 m. (We strive to
maintain a 45° wire angle during each tow. The net descends
at 50 m/min and ascends at 20 m/min. Vessel speed varies,
usually between 1.5 and 3.5 kts). Nets were equipped with
flow meters to determine the volume of water filtered on
each tow, and bathykymographs were attached to the towing
wire just above the bongo to record sampling profiles and
maximum depth sampled. For purposes of analysis, we sorted
fish eggs and larvae from the 0.505-mm mesh bongo samples
and used those from the 0.333-mm mesh net for zooplankton
volumetric determinations. Bottle casts were made at each
station to collect water samples for salinity observations,
nutrient analysis, chlorophyll, and primary productivity
determinations. Vertical temperature profiles were re-
corded with XBT's, which were deployed at each station and
between stations, if so desired.

In addition to the bongo tow, at each station we towed a
neuston net to sample young stages of fishes that are
associated with the sea surface. We began using a neuston
net as a supplemental collecting gear in 1967, when we con-
ducted an ichthyoplankton survey in the South Atlantic Bight,
from the offings of New River, North Carolina, to Palm Beach
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4.3

Florida (Clark et al. 1970; Fahay 1975). The neuston net
samples larvae and/or juveniles of species more effectively
than others simply because the young of some species occur
more frequently at the surface than others. Despite the
selective nature of the net, it is an excellent sampling

. gear for establishing the distribution and relative abundance

of those species that congregate at the surface, and often
samples a higher proportion of large larvae or juveniles
than the obliguely towed bongo net (Ahlstrom and Stevens
1976). It is in this context that we utilize the neuston
net; namely, to catch late-stage larvae and juveniles, or
stages of development that for most species have acquired
the agility to escape the more slowly towed bongo net, and
to collect specimens of species rarely encountered by the
obliquely towed bongo net because they develop at or near
the surface. The neuston net used on this series of cruises
was described by Bartlett and Haedrich (1968). It consists
of a fiberglass frame approximately 1.0 x 0.3 m with encased
flotation devices at each end. OQur frame was fitted with a
1.8-mm mesh net. We towed the net for 15 min at each station.
Towing speed was 5 kts.

Results: Fifteen cruises were completed during the 2-year

period between July 1974 and June 1976 (Table 4.3.0). At

the outset cruises were scheduled at monthly intervals.
Scheduling conflicts and inclement weather forced some
slippage within the intended schedule. The final two cruises
in the spring of 1976 were primarily intended to provide
information on nutrients that would be useful for planning

an ensuing summer cruise by Brookhaven personnel.

4,3.1 Ichthyoplankton: The seasonality of spawning in the
New York Bight supports results from the Dolphin
survey conducted a decade earlier in that seasonal
climatic changes are followed closely by changes
in species composition of the ichthyoplankton community.
A plot of the abundance of fish eggs over time is
characterized by seasonal spikes in spring, summer and,
to a lesser extent, fall. Larval abundance and species
diversity begin to increase in spring, peak during
summer and early autumn, and decline sharply in late
fall to a low in winter. Based on estimates of egyg
and larval abundance and species diversity i.e., the
number of taxa represented in the larval collections,
spawning success was greater in the New York Bight in
1974 than 1975. Data from the two spring cruises in
1976 are inadequate for assessing the initial success

42



or failure of spawning but, when compared to the same
period in 1975, the 1976 results suggest that the
magnitude of spawning was considerably reduced
(Figure 4.3.0). Patterns of distribution for eggs
and larvae collected on each cruise of the survey are
shown in Figure 4.3.1.

At the outset of the survey in the summer of 1974 the
Gulf Stream flounder, Citharichthys arctifrons, and
hakes of the genus Urophycis combined to comprise 60%
of a diverse assemblage of larval fish represented by
more than 35 taxa. The above two taxa were ubiquitously
distributed in the Bight and ranked first and second,
respectively, in abundance (Table 4.3.1). The two
species continued to dominate catches in August and
September, despite a significant but predictable
gegrggse in the abundance of both (Tables 4.3.2 and

By fall species diversity began to decline within the
larval fish community. In October 1974 the pearlside,
Maurolicus muelleri, numerically dominated the ichthyo-
piankton. The peariside is a deep-water species whose
larval distribution on the shelf is usually limited to
the extreme outer edge. However, on the October cruise
we caught peariside larvae on nearly half of the sta-
tions. Hakes and Gulf Stream flounder remained dominant
jnside the 50-m contour, although they were less abundant
than during the summer (Table 4.3.4). The autumn de--
cline in spawning activity continued into November.
Silver hakes, Merluccius bilinearis, and hakes accounted
for most of the larval fish but abundance estimates

were low (Table 4.3.4).

Larvae of those species found in the New York Bight
during summer, and most of these collected in the fall,
were absent in the winter months when the species
diversity reached its nadir. During winter the larval
fish community was overwhelmingly dominated by sand
lance, Ammodytes spp. In February they accounted for
nearly 60% of the larval fishes. Concentrations of
sand lance occurred over depths <70 m. Atlantic cod,
Gadus morhua, and pollock, Pollachius virens, larvae
were scattered along Long IsTand and New Jersey,
inside the 50-m contour. In March, the end of winter,
both species composition and diversity resembled those
of February (Table 4.3.5).
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With spring warming in April, the species composition
again changed and spawning increased. Species diversity
began to increase but Atlantic mackerel, Scomber scombrus,
and yellowtail flounder, Limanda ferruginea, numerically
dominated the ichthyoplankton community. The young
flounders dominated in May; mackerel in June (Tables
4.3.6 and 4.3.7). Larvae of the two species were wide-
spread but both were most abundant along the inner half
of the shelf where the distribution of flounder larvae
had a more seaward component than that of the young
mackerel.

Species diversity within the larval fish community during
the summer of 1975 resembled that of 1974, climaxing in’
July and August, when hakes were the numerically dominant
taxa. The spring dominants, Atlantic mackerel and yellow-
tail flounder, subsided to insignificant levels. Perhaps
of greater significance, the overall abundance of fish
larvae during the summer of 1975 was nearly 85% less
than that of the previous summer (Figure 4.3.1). In

1974 the estimated abundance of fish larvae in the New
York Bight from July through September was 198.96 x 1010.
For the same period in 1975 it fell to 32.89 x 1010. The
near-absence of Gulf Stream flounder larvae and a sharp
decline in the abundance of young hakes accounted for
most of the decline. Whereas in.July 1974 the larval
fiounders were the most abundant taxa, ir July 1975

they accounted for <1% of the catch (Table 4.3.7).

Their numbers increased in August to a level comparable
to that of 1974, then declined in September to a level
far below that of the previous September. In August

1974 the estimated abundance of hake larvae in the New
York Bight was 17.86 x 1010, In August 1975 it was

only 2.39 x 1010 and it remained at relatively low

levels into September, the last survey month until the
following spring (see Tables 4.3.2 and 4.3.8}. A
subsequent survey of the entire Middle Atlantic Bight

in October-November indicated that the dearth of fish
eggs and larvae continued through autumn (see Figure
5.3.0 and Table 5.3.3).

Larval abundance and species diversity in May 1976
resembled that for May 1975 but there was a change
in the dominant species between years. In 1975
yellowtail flounder larvae accounted for 78% of the
catch. Atlantic mackerel were not represented. In
May 1976 mackerel larvae made up 86% of the larvae;
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yellowtail flounder only 6.2% (See Tables 4.3.6 and
4.3.9). Both larval abundance and species diversity

in June 1976 were below those observed in 1975. This
decline can be attributed to: 1) earlier spawning of
mackerel in 1976; and 2) a carry over into June of the
extremely low level of abundance for yellowtail flounder
larvae. The peak abundance of Atlantic mackerel larvae
in 1975 occurred in the New York Bight in June. In

1976 it was in May. By dJune of 1976 the spawning
migration of adults had passed through the Bight and
our results reflect a sharp decline in larval abundance,
probably because most of the larvae that occurred in
May had grown large enough to escape the plankton net
in June {Table 4.3.9). Judging from the two years of
data on yellowtail flounder larvae, we concluded that
larval production was exceptionally low.

A shortcoming of plankton surveys that are geographically
restricted should be mentioned here. Because the spawning
ranges of coastal marine fishes are extensive and subject
to annual shifts, results of surveys limited in geographic
scope to an area the size of the New York Bight must be
cautiously interpreted when evaluating initial spawning
success. Without substantiating data from adjacent
coastal waters, we could not say with certainty whether
the low abundance of Tarvae of a particular species in

the New York Bight is representative of spawning throughout
the range of the species in question or simply a geographic
shift in spawning to waters within the normal spawning
range but outside the Bight. In the above case with

the Gu1f Stream flounder and hake, our subsequent fall
surveys of the entire Middle Atlantic Bight in 1974

and 1975 provided information to suggest that larval
production was Tow for both taxa in 1975 (see section
5.3). We do not have supporting data from subsequent
cruises to substantiate our judgment on the 1976 year
class of yellowtail flounder but commercial catches

and results of research trawl surveys indicate that

the adult population has deciined sharply since the

early 1970's (Sissenwine et al. 1978). Insufficient
recruitment of young fish into the adult population

might be partly responsible for this decline.

During the 15-cruise survey we collected larvae throughout
the New York Bight in all seasons of the year. Larvae
occurred at weighted average temperatures between 4 and
19.5°C; weighted average salinities between 31.32 and
35.93 o/00; and depths between 20 and 300 m. Multiple



4.3.2

regression analysis indicated that the abundance of
several taxa was influenced by the above factors.

For example, the abundance of larval hakes, Urophycis
spp. increased with decreasing depth. The opposite
held true for pearlsides, Maurclicus muelleri; namely,
abundance increased with increasing depth. Larvae
abundance of yellowtail flounder, Limanda ferruginea,
and cunner, Tautogolabrus adspersus, increased with
increased temperature and, along with Atlantic mackerel,
Scomber scombrus, decreased with increasing salinity
Obenchain 1979).

Neuston: The seasonal occurrence of post larvae and

juvenile fishes (by family) in neuston coliections

from the New York Bight survey is shown in Table 4.3.10.
The ichthyofauna in neuston collections from the New

York Bight is representative of that taken in the northern
half of the Middle Atlantic Bight. On an annual basis,
hakes of the genus Urophycis predominate, but seasonally

-other species occur in greater numbers.

Young hakes are caught in the neuston net year-round.

We caught them on all 15 cruises in the New York Bight.
In 1974 they were ubiquitous in surface waters of the
Bight from mid-summer through the fall. They represented
99% of the total neuston catch in both September and
October, and 88% of the catch in November. During late
winter and early spring 1975, their percent occurrence
dropped sharply and their distribution was restricted

to the seaward portion of the Bight. In the spring of
1975 hakes were randomly distributed in surface waters
throughout the survey area. There were no major concen-
trations. By summer their numbers increased but a sharp
contrast was evident when catches were compared to the
1974 results. The number, percent composition and areal
distribution of hakes decreased sharply in July 1975.
(As already noted, hakes were less abundant in bongo
catches in 1975 than in 1974). This downward trend in
abundance in 1975 held through fall for the entire
ichthyoplankton community of the Middie Atlantic Bight,
as well as the New York Bight. Despite the annual
fluctuations in abundance, we attribute the year-round
occurrence and the dominance of hakes in the neuston
collections to extended spawning, the resuit of overlap
in spawning by the four species of hake that we include
in the genus Urophycis {see section 3.3.3).
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Juvenile Atlantic mackerel, Scomber scombrus, dominate
neuston collections for a short period of time between
late spring and early summer. Their earliest occurrence
during our survey of the New York Bight was in May 1975.
By June, a marked increase occurred. They comprised
93% of the young fishes taken in the neuston net. At
this time of year young mackerel occur throughout the
New York Bight and it is not uncommon to find concen-
trations along the outer part of the shelf, well beyond
the seaward 1imits of younger mackerel larvae. Their
disappearance is as abrupt as their initial appearance.
By summer they disappear from the neuston. 1In July
1974 we caught three, in 1975, one.

Young bluefish, Pomatomus saltatrix, are part of the
neuston during late spring or early summer and again

in late summer in the New York Bight. They first
occur along the shelf break in spring where surface
waters are warmer than 10°C. These fish are spawned
south of Cape Hatteras. The distribution of larvae
spawned in the New York Bight during summer is variable
but usually extends along the New Jersey coast from
Barnegat to Sandy Hook, with the center of abundance
along the shoreward half of the shelf. By late August
there is a marked decrease in their numbers and their
distribution becomes more random. During the two
sunmers of the survey we found contrasting differences
in their initial occurrence and numbers. In 1974 they
first occurred in our neuston collections in July, when
they comprised 32% of the total catch. The following
year, a single specimen occurred in June. None were
taken in July, when the majority occurred in 1974, but
they accounted for 15% of the neuston in August, and
their occurrence continued into September.

Fourbeard rockling, Enchelyopus cimbrius, most frequently
occur at the surface during the spring but they were
represented in the neuston on more than half of the
cruises in the New York Bight. Although not abundant,
we caught the young gadids on all but two stations
inside the 50-m contour during the July 1974 cruise.

In August only a single specimen was caught and none
occurred in September ar October. They were again
present in November, but in small numbers, and then
from February through May (1975), when the center of
their distribution was inside 50 m. In June young
fourbeard rockling were caught on all of the 19 stations
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4.3.3

sampled but the center of their distribution remained
along the shoreward half of the Bight. Just as in 1974,
their occurrence in the neuston dropped sharply during
the summer. None were caught in August and only one

in September,

Sand lance, Ammodytes spp., are caught regularly in the
neuston net from late fall to spring but they are most
numerous after mid winter. They first occurred in the
neuston in November. By February they were the numeri-
cally dominant taxa in both the neuston and plankton.
At this time the center of their distribution extended
seaward to the 50-m contour. The numerical dominance
continued through the remainder of winter and into
early spring. Young sand lance constituted 79 and 85%
of the catch from cruises in March and April (1975),
respectively., During this time, two areas of abundance
occurred in the Bight. One was located in the northwest
portion and the other occurred in the southern portion,
off Barnegat Inlet, New Jersey. By May their numbers
decliined and they disappeared from the neuston by late
spring.

Community Assemblages: We chose 26 of the most abundant
species from the New York Bight survey for community
analysis. The analytical method and principal components
are described briefly in 3.3.12. As with the analysis

of data from the Dolphin survey, we combined results

on a seasonal basis. With two years of data for the
summer months, we were able to make between year com-
parisons to look for similarities and differences in
co-occurring taxa. Several of the species that co-
occurred as pairs or in groups in 1974 summer collec-
tions were again correlated in 1975 (Table 4.3.11).

For example, larvae of butterfish, Peprilus triacanthus,
and Gulf Stream flounder, Citharichthys arctifrons,
occurred as a pair in 1974, and within a group in 1975.
Other pairings in 1974 and 1975 were: butterfish with
silver hake, Merluccius bilinearis, smalimouth flounder,
Etropus microstomus, mackerel, Auxis sp., cunner,
Tautogolabrus adspersus, and hakes, Urophycis sp.;
silver hake with fourspot flounder, Hippoglossina -
gblongus, and guakatream flounder; and macker:I, ;
Auxis sp., with hakes, Urophycis spp. Except for the
Gulf Stream flounder, silver hake pairing, which
continued from summer to fall in 1974, there were no

48



4.3.4

seasonal carry-overs of co-occurring taxa, The number
of co-occurring taxa was predictably low in winter and
began to increase in spring.

Co-occurrence of larvae in 1966, 1974 and 1975 exhibited

both similarities and differences which can be recognized

by comparing Tables 3.3.1 and 4.3.11. Unfortunately,

the full extent of the co-occurrences cannot be realized
because of differences in between-year sampling effort.
Despite these differences, several taxa were found to
co-occur in all three years, They include: butterfish,
Peprilus triacanthus, and Gulf Stream flounder, Citharichthys

arctifrons; hakes, Urophycis spp., and Gulf Stream flounder;
butterfish and smallmouth flounder, Etropus microstomus;
and silver hake, Merluccius bilinearis, and Gulf Stream
flounder. More than anything else, these co-occurrences
probably reflect the ubiquitous distribution of the
principles. We are beginning similar analyses of data
collected since 1976 and expect the results to provide
an added dimension to the kind of information gleaned
from macroscale surveys by producing information on
competition and predator-prey relationships during
larval development.

Zooplankton: Monthly zooplankton volumes determined from
samples taken with the 61-cm bongo, fitted with
0.333-mm mesh, are shown in Table 4.3.12. Seasonal
changes in distribution and abundance of zooplankton

in the New York Bight during the 2-year survey generally
followed the trends outlined in section 2.4 Volumes
were greatest during spring and summer, declined in
fall, and were lowest in winter. On a given cruise,
concentrations of zooplankton were usually greater

at shallow inshore stations than at deep offshore
stations. Unfortunately, the data set is not complete.
We do not have volumetric determinations for the July
and August cruises of 1974 and the May and June cruises
in 1976. Results of the September cruises in 1974 and
1975, the only month with two years of data, are
interesting. The 1975 mean volume of zooplankton was
30% less than 1974. As we pointed out in sections
4.3.1 and 5.3.3, the abundance of fish larvae also
declined sharpiy in 1975, Perhaps the reduced catches
of both meroplanktonic invertebrates and meroplanktonic
fishes are related. The cause of the apparent decline
in zooplankton biomass remains an open question.
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FIGURE 4.3.1. Disribution ond cbundance of fish egys (ieft) and lorvoe (right) In the Mew York Bight, 1974-75,
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Table 4.3.06. Cruise schedule and station positions for ichthyoplankton survey of
New York Bight, July 1974 to June 1976. Station positions were set
. for the 15-cruise survey.

Depth

Vessel Cruise Cruise Dates Sta. Lat. (N) Long. (W) (m)
Delaware IT 74-7 7/28-29/74 A2 40°23" 73°49' - 27
Delaware 11 74-8 8/16-20/74 A4 39°52° 73°49" 26
DeTaware T1 74-11 9/23-28/74 B3 40°07' 73°30' 40
DeTaware IT 74-13 10/22-28/74 B5 39°37! 73°30' 37
DeTaware 11 74-15 11/ 8-24/74 c2 40°23" 73°10° 33
DeTaware 11 75-1 1/31-2/6/75 c4 39°52' 73°10' 49
Commonwealth 75-3 3/ 5-11/75 Cé 39°21' 73°10' - 59
Albatross IV 75-4 a/ 1-10/75 D1 40°37" 72°50" 29
DeTaware Il 75=5 5/ 5-13/75 D3 40°07' 72950' 49
Delaware 11 75-6 6/ 2-10/75 D5 39°37' 72°50' 64
AtTantic Twin 75-7 7/ 7-12/75 E2 40°23"' 72931 48
Atlantic Twin 75-8 8/11-16/75 E4 39°52! 72°31" 66
Delaware I1I 75-14 9/ 8-15/75 E6 39°23! 72°31! 124
Delaware II; 76-7 5/17-24/76 F1 40°37' 72°11! 49
DeTaware 11 76-10 6/ 9-13/76 F3 40°07' 72°11! 71
T F& 39°37' 72°11! 128

' F7 39°07' 72°11! 1400

G2 40°23' 71°50' 71

G4 39°52' 71°57" 146

Ge* 39°23' 71°57"° 800

*Sampled on cruises after June 1975 and 1976.
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TABLE 4.3.)

species composition, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during Juiy 1974.

July 24-29, 1974

July 24-29, 1974

Abundance Abundance
% of  Mean c¥. % p Estimate % of  Mean c.V. % Estimate
Taxa Total No/lOmZ  S.D. (%) Occur.' Dom.” {Nox1010) Taxa Total No/Wom2 5.0, (%} 0ccur.! Dom. {Nox1010)
ACIPENSERIFORMES BRANCHIOSTEGIDAE
OSTEICHTHYES <0,1 0.1 0.48 436 5.8 017 0,02 Lopholatilus chamaeleonticeps 0.1 1.23 4.17 339 .y 017 0.3)
ANGUILLIFORMES <0,1 0.17 0,72 423 5.8 0O/ 0.04 POMATOMIDAE
Pomatomus saltatrix 5.1 50.29 109,85 217 82.9 0N7 13.02
CONGRINAE <0,1 0.47 1.32 280 1.7 0/17 0.2
SPARIDAE
OPHICHTHIDAE 0.3 3.35 11.32 337 235 027 .86 Stenotomus chrysops <0.1 0.1 0.48 426 5.8 0/77 0.02
gEMchthid leptocephaius <0.1 0.17 0.72 423 5.8 0/17 0.04
chthus ocellatus g.1 0.64 2,02 315 1.7 017 0.16 SCTAENIDAE <0.1 0.1 0.48 436 5.8 0/17 0,02
ngoaonoﬁﬁis cruenti fer 6. 1.00 4.12 412 5.8 017 0,25 Micropogon undulatus <0.1 0.35 1.45 M4 5.8 017 0.09
ENGRAUL IDAE LABR INAE
Anchoa hepsetus 0.5 5.53 20.01 361 2.5 017 1,43 Tautoga onitis 0.8 8.58 13.01 151 47.0 0/17 2.82
Engraulis eurystole 0.2 2,23 8.71 3% 1.7 017 0.57 autogolabrus adspersus 11.9 117.47 224,70 191 64, 217 30.42
SYNODONTIDAE 0.2 0.23 0.97 421 5.8 o/17 0,05 GOBIIDAE «,1 0. 41 1.17 285 1.7 0/17 0.10
PARALEP]DIDAE <0.1 0.23 0.97 421 5.8 0/17 0.05 SCOMBRIDAE
Notolepis rissoi 0.2 2.00 7.28 364 1.7 017 0.5} Auxis sp. 1.2 12,%7 26,63 218 58,8 0/17 3,15
Yarda sarda 0.5 5.%7 8.20 158 52.9 017 1.33
MYLTOPHIDAE <0,1 0.35 1.05 300 1.7 0/17 0.09
Ceratoscopelus maderensis 0.1 0.88 2,17 246 17.6 0/17 0.22 STROMATEIDAE
Peprilus triacanthus 7.6 75.11 66,95 89 82,3 0/17 19.45
LOPHI IDAE
Lophius americanus 0.3 3.29 3,58 108 58.8 0/17 0.85 TRIGLIDAE
Prionatus sp. 1,0 10.64 20,03 ia8 4a.1r 7 2.75
GADIDAE Frionotus carolinus 1R 1.29 5.33 413 5.8 0/17 0.3
Brosme brosme <0,1 0.47 1,32 280 1n.7 /1 0,12 PriGnotus evolans 0,1 0,52 2.18 419 5.8 0/17 0,13
Enchelyopus cimbrius 0.1 1.17 2.37 202 29.4 0717 0.30
MerTucclus a us 0.3 2.88 B,80 305 1n.7 07 0.74 BOTHIDAE ‘
Rertucclvs bl1Tnearis 4.6 45,88 94,35 205 8.8 0/17 11.88 Bothus sp. 0.3 31.29 7,37 224 35.2  0/77 0.85
Urophycis sp. 42,1 415.52 101e,73 244 9.1 ani7 107.60 Citharichthys arctifrons 10.9 107.88 144,06 133 82,3 2/17 27.93
Etropus microstomus 3.9 39,11 99.89 255 29.4 0717 10,12
OPHIDIEDAE 0.4 4.47 7.08 158 35,2 017 1.15 HippogTossina oblonga 4.3 42.76 33.77 79 88,2  o/17 11.07
cophthalmus aquosus 0,1 1.76 3,715 213 23.5 0/17 0.45
SYNGHATHIDAE
Hippocampus erectus <0,] 0.47 1.12 238 17.6 0/17 o2 PLEURONECTIDAE
Gl[gtocegha]us cynoqlossus 0,5 5.41 6.14 113 58.8 0/17 1.40
SERRANTDAE Limanda ferruginea 0.3 3N 7.23 2312 35.2 O/17 0,80
Centropristis striata 0,3 .4 6.55 192 41.1 0717 0.88 :
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1/ Cecur: Frequency of accurrence converted to parcent .

2/ Dom: Dominance index represents tha numbar of samples in which the species (taxa)

constituted 509 or more of larvoa at o stotion.
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TABLE 4.3.2 Species composition, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during August 1974,

August 16-20, 1974

August 16-20, 1974

Abundance Abundance
% of  Mean C.¥. % Estimate % of  Mean c.v. 7 Estimate
Taxa Tota) MNo/Tm? 5.0, (%) Occur,’ Dom.” (llox1010} Taxa Total Ho/1Om2  $.0. (%) Occur.! Dom.2 (Hox1010)
ANGUILLIFORMES n.1 o1 0,48 436 5.8 0/17 0.02 CORYRHAENTDAE .
Coryphaena sp. o.1 o.n 0.48 436 5.8 0/17 0.02
CONGRIDAE 0.2 0.4 .17 285 1.7 /17 0.10 SSLpsen /
LABRIDAF
OPHICHTHIDAE Tautogolabrus adspersus 4.2 9.82 23.50 239 5.2 0/17 2.54
Pisodonophis cruentifer 0.5 117 3,26 278 17.6  0/17 0,30
GOBIIDAE 0.2 0.47 1.32 280 .y 017 0.12
ENGRAUL TDAE
Engraulis eurystole 5.4 12,47 36.58 293 352 917 3.22 SCOMBRIDAE
: Auxis sp. 1.6 3.64 4.62 126 58.8 0/17 0.94
GONOSTOMAT IDAE
Mauroticus mulleri 1.1 2.52 7.50 297 17.6  0/17 0.65 STROMATE IDAE
Pepri lus triacanthus 3.2 7.52 8.76 116 70.5 117 1.94
MYCTOPHIDAE
Ceratoscopelus maderensis n.1 0,17 0.72 423 5.8 0717 0.04 TRIGLIDAE
Teratoscopelus warmingh 0.1 0.1 0.48 436 5.8 0/17 0.02 Pricnotus sp. 0.1 o.n 0.43 436 58 o0n7 0.02
LOPH! TFORMES 0.2 .35 0.99 282 1.7 07 0.09 CYCLOPTEIIDAE
LOPHIDAE Liparis sp. 0.2 0.35 1.45 414 5.8 0/17 0.09
Lophivs americanus 0.1 0.11 0.48 436 5.8 /17 0.02
NOMEIDAE 0.1 0.23 n.97 4 5.8 0/17 (.05
GADIDAE
Enchelyopus cimbrius <0,1 0.05 0.24 430 5.8  0/17 0.01 BOTHIDAE
RerTucclus albidus 0.6 1.47 4,58 31 1.7 o1z 0.38 Bothus sp. 1.2 2.82 6.71 238 a1 gz 0.73
FerTuccius BiTinearis 3.4  7.88 11,86 150 52,9 0/17 2.04 tT:“rﬁchhths sp. 3.7 7376 111,31 150 76.4 /N7 19.10
Urophyeis sp. 29.6 69.00 87.27 119 2.3 /17 17,86 Titharichthys arctifrons 1.7 4.00 16.49 412 5.8 0/17 1.03
Etropus microstomus i 8.0 18,52 32,28 174 47.0  3/17 4.79
OPHIDITDAE 1.7 3.94 0.8 274 29.4 0717 1.02 Hippaglessina oblonga 1.6 .70 5.47 147 41.4 0117 0,95
OPHI DI IDAE -ZOARC [DAE 1.8 4.17 9.50 227 17.6 0/17 1.07 PLEYRONECTIDAE
. Glyptocephalus cynoglossus 0.8 1,94 5.20 268 23.5 0/17 0.50
CARAPIDAE Cimanda gerruginea 0.3 0.76 2.68 1352 1.7 o7 0.19
Carapus sp. 0.1 0.17 0.72 423 5.8 0/17 0.04 )
UNIDENTIFIED 0,2 0,4 1.17 285 n.7 o/7 0.10
SERRANTDAE 7
Centropristis striata 0.1 0.23 0.97 421 5.8 0N 0.05 1/ Occur: Frequancy of occurrence converted to percent .
POMATOMIDAE
Pomatomys saltatrix 0.1 o.N 0.48 436 5.8 0/17 0.02 2/ Dom: Dominance index represents the number of samples in which the species {taxa)
' constituted 50% or more of larvas at a station,
CARANGIDAE
Caranx sp. 0.1 0.23 0.97 421 5.8 0/17 D.05
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TABLE 4.3.3 Species composition, frequency of occurrence and abundance estimates for larval fishes collected in the New

York Bight during September 1974,

September 23-28, 1974

Abundance

September 23-28, 1974

Abundance
% of  Mean C.v. £, Estimate % of  Nean C.y. 4 o Estimate
Taxa Total Ho/lom? 5.0, (%) Occur,' Dom.” ({Nox10I0) Taxa Total No/Iom@  S.D. (%) occur.! Dom?  (Nox1010)
ENGRAUL IDAE 0.6 4,82 13.07 271 29.4 07 1.24 TRIGLIDAE 1. B8.23 16.36 198 35,2 0/17 2.13
Engraulis eurystole 0.5 4,00 a.24 206 29.4  0/17 1.03 Prionotus carclinus 0.5 4.05 15.4% 382 1n.7 o7 1.04
Prionotus evolans <0.1 0.35 0.%99 282 1n.z o/v7 0.09
GONOSTOMIDAE
Maurolicus mulleri 0.6 4.47 11,59 259 17.6 0/17 1.15 BOTHIDAE <0.1 0,23 0.97 421 5.8 0717 0.05
Bothus sp. 0.2 2.05 3.48 413 5.8 0717 0.53
SYNODONT IDAE <0.] 0.29 1.2v 417 5.8 017 09,07 Ctharichthys arctifrons 1.7 83.64 151.86 18] 41,1 kTANS 21.65
ﬂtharh.:i;u 5p. 30.1 214.23 717,23 34 41,1 117 55.47
PARALEPIDIDAE tropus microstomus 2.3 l6.64 30,80 185 47,0 0/17 4,30
Notolepis rissoi 0.1 0.76 2,16 284 1.7 0Nz 0.19 g TossTna obTonga 1.9 141 15.37 108 .5 017 3.65
Faraﬁcﬁtﬁ s dentatas 0.1 0.52 1.50 288 1.7 017 0.13
MYCTOPHIDAE A a . Bcophthalmus aguosus 6.1 10.81 20,31 198 47.0  0/17 2.69
Diaptus sp. <0, 0.29 1. 7 5.8 0N 0.07
PLEURDNECT IDAE
LOPHIDAE 0,1 0.58 2.42 47 5.8  0/17 0.15 Pseudopleuronectes americanus <0.1  0.29 1.21 417 5.8 017 0.07
Lophius americanus 0.1 0.47 1.94 412 5.8 0/17 0.12
UNIDENTIFIED 9.2 65,47 261,22 399 23.5 117 16.95
GADIDAE a.1 0.58 1.80 310 n.r o017 0.15
Merluccius albidus 0.1 1.00 4,12 412 5.8 0/17 0.25
MerTuccius nearis 1.9 13.70 26.13 146 64.7 0/17 3.54 1/ Occur: Frequency of occurrence converted to percant,
Urophyeis sp. 32,1 228,64 271,22 M8 100.0 4/V7 59,20
2/ Dom: Dominanee index represents tha number of samples in which the species (taxa)
OPHIDIOIDEI 3.4 2470 29.08 117 94.1 017 6.39 constituted 50% or more of larvae of a station,
CARAPIDAE <0.1 0.29 1.21 417 5.8 o7 0,07
SYNGNATHIDAE
Hippocampus eractus <0,] 0.23 0.97 421 5.8 0217 0.05
SERRANIDAE
Centropristis striata 0.3 2.70 6,37 235 23.5 0217 0.69
POMATOMI DAE
Pomatomus saltatrix <0.1 0.23 0.97 421 5.8 0/17 0,65
LABRIDAE
Tautoga onftis 0.1 p.58 2,42 7 5.8 0/17 0.15
SCARIDAE <0,1 0.35 1.45 414 8.8  0/17 0,09
STROMAT [ DAE
Peprilus triacanthus 0,2 1.58 2.67 168 29.4 0ON7 0.40
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TASLE 4.3.4 :pec;;s c?gg:sition, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during October and
ovember .

October 22-28, 1974 November B8-24, 1972
Abunrdance Abundance
Z of  Mean L. % 2 Estimate % of  Mean Y. % Estimate
Taxa Total No/tomZ  S.0. (%) Occur.! Dom.? (Nox1070)  Taxa Total No/lom2  S.0. (%) occur.! Dom.? {Mox1010)
CLUPEIDAE GONOSTOMATE IDAE
Brevoortia tyrannus 0.7 0,78 2.63 337 10.5 0/19 0.22 Maurolfcus multerd 2.1 0.50 .41 232 12.5 0/8 0.06
ENGARULIDAE ‘ BADIDAE 6.8 1.62 4.5 283 tz2.5 o/8 0.19
fngraulis eurystole 0.1 0.15 0.68 453 5.2 0/19 0.04 Gadus morhua 2.1 0.05 1.4 282 12.5 0/8 <0.01
Merluccius biltnearis 52.4 12.50 26.20 209 25.0 1/8 1.5
GONOSTOMAT IDAE Urophycls sp. 16,2 1.87 7.2¢ 188 25.0 0/8 0.47
Maurolicus mulleri 40,9 45,31 127.85 282 4.1 3¢ 13.17
T—————— SCORPAENIDAE 1.6 0.37 1.06 286 12.5 /8 0.04
LOPHIFORMES 0.2 0.21 0,91 433 5.2 0719 0.06
BOTHIDAE
GADIDAE Citharichthys arctifrons 4.7 1.12 J.18 283 12.5 0/8 0.13
- Enchel s cimbrius 0,2 0.21 0.91 433 5.2 0/19 0.06 arichthys sp. 4.7 1.12 3.1 283 12.5 0/8 0.13
Erluccgus aTbldis 1.1 1.21 3.92 323 10.5 0/19 0.35 ro;;us microstomus 4.2 1.00 1.85 185 25.0 /8 0.12
MerTuccfus b Tinearis 5.2 5.78 18,99 319 26.3 0/19 1.68 araiichthys dentatus 3.7 0.87 1.64 188 25.0 0/8 0.10
Urophycis sp. 25.7 28,97 43.65 153 83,2  6/19 8.27 ScophthalmusS aguosus 1.6 0.37 1.06 286 12,5 0/8 0,04
OPHIDIOIDE]L 2.1 2.36 8.97 380 10.5 0/19 .68
1/ Oceur: Freguency of occurrence convatted to percent.
OPHIDI IDAE - Z0ARCIDAE 2.5 2.73 8,88 323 10.5 0/19 0.79
SCIAENIDAE 2/ Dom: Dominance Index represents the number of somples in which the species (tuxa)
Micropogon undulatus 0.1 0.5  0.68 453 5.2 0/19  0.04 constituted 30% or more of larvae af @ station.
AMODYT [DAE
Ammodytes sp. 0.2 0.21 0.91 433 5.2 0/19 0.06
GOB11DAE 1.0 1.05 2.54 281 15.7 0719 0.30
STROMATEIDAE
Peprilys triacanthus 3 0.3 1.37 441 5.2 0/19 0.09
TRIGLIDAE
Prionotus sp. 0.2 0.26 1.14 438 5.2 0719 0.07
BOTHIDAE .
Bothus sp. 0.5 0.57 T.74 305 10.5 0/1% 0.16
Citharich 'EE sp. 10.4 11.47 28,36 247 26.3  0/1% 1.33
TlitharTchthys arctifrons 5.1 5.68 12,17 214 42.1 1719 1.65
Etropus microstomus 1.2 1.3 4,34 331 10.5 0/19 0.38
1 ossina obionga 0.7 073 2,30 35 10.5  0/19 0.21
'hraiicﬁfﬁ dentatus 0.3 0.36 1.11 308 10.5 0/19 0.10
Scophthalmus agquosus 1.2 1.0 3,62 276 15.7 1719 0.38
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TABLE 4.3.5 Species compocition, frequency of occurrence and abundance estimates for Varval fishes coilected in the New
and March 1975.

York Bight during February

January 31 - February 6, 1975

March 5-11, 1975

Abundance Abundance
% of Hean C.Y. 4 Estimate % of Hean c.v. % Estimate
Taxa Total No/1om? 5.0, (%} oceur,! Dom,? (Nox1010) Taxa Total No/lomé  S.D. (%) Occur.! Dom.2 (Nox1010)
PARALEPIDIDAE PARALE};ID#DkE :
Notolepis rissoi 2.3 0.61 1.78 291 1.1 0718 0.16 Notolepis rissoi .6 0.27 * 1.17 433 5.5 0/18 0.07
ParaTepis . borealis 1.1 2.94 7,19 284 22,2 318 0,80 Paralepis T, borealis 5.6 0.88 2.06 232 6.6 1/18 0.24
GADIDAE GADIDAE
Gadus morhua 4.6 1.22 2,46 201 22,2 118 0.33 Gadus morhua 13.8 2.3 6.66 285 16.6 0/18 0.64
PoTtachius virens 18.5 4.88 10.20 209 33.3  4/18 1.34 MerTuccius Bilinearis 3.3 0,55 1.61 292 1.1 0/18 0.15
RerluceTus BiYinearis 3.6 0.94 2.87 305 1.t 1/18 0,25 Follachius virens 14.1 2.38 5.91 248 27.7  2/18 0.65
- Urophycis sp. 1.6 0.27 1.17 433 5.5 0/18 0,07
AMODYTIDAE
Ammodytes sp. 58.6 15.50 24,26 156 61.1 9/18 4.25 AIMODYTIDAE
Amodytes sp. 55,1 9.33 12,64 135 61.1  9/18 2.56
GOBIIDAE 1.3 033 1.41 427 5.5 0/18 0.09
BOTHIDAE

%_tl-gwimicrostomus
aralichthys dentatus

6 0.27 117 433 5.5 1/18 0.07
k| 0.55% 1.61 292 1.1 118 0.15

1/ Qccur: Froquency af occurrence converted to percent.

2/ Dom: Dominance index reprasants the number of samples in which the species {taxa)

£9
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TABLE £.3.6 Species composition, frequency of occurvence and abundance estimates for larval fishes collected in the New York Bight during April and

May 1976,
April 1-10, 1975 May 5-13, 1975
Abundance Abundance
% of  Mean Y. % Estimate % of  Mean ey, % Estimate
Taxa Total Ne/10m?  S.D, (%) Occur.! pom.2 (Hox1010) Taxa Total No/imZ  S.0, (%) Ocour.’ Dom.Z (Nox1gl0)
MYCTOPHIDAE 1.5 0.29 1.2v 417 5.8 117 0.07 OPHICHTHIDAE
Benthosema glaciale 1.8 0.35 145 414 5.8 117 0.09 Myrophis punctatus 0.1 9,2 .14 438 5.2 0/19 0,07
GAg;dDﬁE morhua 25.2 4.82 10,38 215 35.2  1/17 1.24 PARALESIDIDRE ’
. . . . . Notolepis rissoi 0.1 0.31 1.37 441 .2 .
HerTuceTus albidus 1.5 0.29 1.21 437 5.8 1217 . 0,07 SREls TS : : ) i 0n9 0.09
Pollachius vivens 4.3 0.82 2.00 243 7.6 2717 n.21 MYCTOPHIDAE
th {al 2. -6, B.4 . .
AMODYT IDAE Benthosema glaciale . 8 6.21 18.40 296 31.5  2/19 1.8¢
Ammodytes sp. 32.5 6.23 10.6Y 170 47.0  6/17 1.61 GADIDAE ]
Enchelyopus cimbrius 1.6 3.57 5.30 148 42,1 o/ts 1.03
CYCLOPTERIDAE Gads worhua 2.2 473 6.6 138 47,3 0/19 1,97
Liparis sp. 1.8 0.35 .05 300 1.7 0/97 0.09 YaTanogrammus aeglefinus 6.2 13.63 19.84 135 47,3 1719 3.9
PLEURONECTIOAE riucciyus albidus 0.4 0.89 2.92 328 10.5 0/19 0.25
Urophyc] . 0.2 . 2. 43 .2 1 13
Glyptocephalus cynoglossus 0.9 0,17 0.72 223 5.8 0.7 0.04 ~ropyels sp 0.47 06 8 5 0/19 0
Umanda Eerr inea 23.0 4.41 B.36 189 29.4 0/17 1.14 POMATOMIDAE
Pseudopleuronectes americanys 4.6  0.88 .72 195 235 /07 0.22 Pomatomus saltatrix 0.1 0.21 0.91 433 5.2 0/19 0.0
UNIDENTIFIED 2.8 0.52 1.50 288 n.7 uwv 0.13 STICHAE IDAE
Lumpenus Tumpretasformis 0.3 0.73 2.02 276 15.7  0/19 0.21
AMODYTIDAE
Amnodytes sp. 0.4 0.78 2.12  2n 15.7 0/19 .22
CYCLOPTERTDAE
Liparis sp. 0.5 1.15 4,00 347 0.5 0/19 0.33
BOTHIDAE
Etropus microstomus 1.8 4,00 17.43 435 5.2 1/19 116
PLEURONECT IDAE . " 7.3 : 1.7
Glyptocephalus cynoglossus 2.7 5.89 8.6 6 7. 0/19 .
manda ferruginea 78.3 170.89 196.57 11§ 73.6 12/19 49,67
UNIDENTIFIED 2.1 4,52 10.09 218 3.5 0/19 1.31

1/ Occur: Frequency of occurrence converied to percent,

2/ Dom: Dominance index represents the number of samplas in which the species {taxa)
constituted 50% or more of larvae at a stotion.
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TABLE 4,3.7 Species composition, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during June and

July 1975.
June 2-10, 1975 duly 7-12, 195
Abundance Abundance
% of Mean c.v, % 2 Estimate % of Mean C.v. LI Estimate
Taxa Total No/1m2  S.0. (%)} Occur.) Dam,2 (Hox1010) Taxa Total No/tow? 5.0, (%) Occur. Dom.” (Max1010)
OPHICHTHIDAE CONGRIDAE
Ophichthus ocellatus 0.1 0.3 1.37 4 6.2 0O/19 0.09 Conger oteanicus 0.2 0.26 1.14 438 5.2 1/19 0.07
CLUPE IFORMES 0.1 0.63 2.7% 438 5.2 019 0.18 CLUPETDAE
Brevoortia tyrannus 0.1 0.10 0.45 450 5.2 0119 0.02
SYRODONTIDAE 0.1 0.3 1.37 41 5.2 0/19 0.09
ENGRAUL IDAE
MYCTOPHIDAE Anchoa hepsetus 7.7 1310 57.12 430 5.2 019 3.80
Benthosema glaciale 0.8 .78 8.7% 232 21.0 119 1.08
MYCTOPHIDAE <0,1 0.06 0.22 440 5.2  0/19 <0.01
LOPHIIDAE Benthosema glaciate 1.2 2,00 6.90 345 5.7 1/19 0.58
Lophius americanus <0, 1 0.21 0.91 433 5.2 0N9 0.06 Ceratnscopeius maderensis 0.1 0.21 0.91 433 5.2 1119 0.06
GARIDAE . LOPHIDAE
Enchelyopus cimbrius 3.1 14.73 17.27 117 71,6 0719 A4.28 Lophius americanus n.4 0,73 2.02 276 5.7 019 0.21
feTanogranmus aegtefinus 01 273 - 866 317 157 0/19 0.79 ’
Merluccius albidus 0.4 1.84 4,12 223 26.3  0/19 0.53 GADIDAE
MerTuceius biTinearis 0.5 2.4 6.30 260 21.0 0/19 0.70 Brosme brosme <0,1 0.05 0,22 430 5.2 0/19 <0.01
achius virens 0.2 1.05 3,73 385 10,5 0/19 0,30 MeYanogrammus aeqlefinus 0.5 0.84 3.67 436 5.2 0/19 0.24
HerTucclus aThidus 1.7 2.4 12,38 435 5.2 1/19 0.82
LABRIDAE Merliuccius biTinearis 2.5 4.21 6,39 151 3.8  0/19 1,22
Yautoga onitis 0.1 0,57 2.8¢ 442 5.2 019 .16 Urophycls sp. 35.4 60.47 156,48 258 63.17  3/19 17.57
LABRID-SCARID 0.1 0.3 1.37 441 5.2 0/19 0.09 SYNGNATHI DAE 0.1 0.15 0.68 453 5.2  0/19 0.04
BLENNIDAE 0.1 0.26 1.14 438 5.2 019 0.07 POMATOM IDAE
Pomatomus saltatrix 8.5 14,52 63,31 436 5.2  0/19 4,22
SCOMBRIDAE
Scomber scombrus 63,9 306.63 558.41 182 89.4 10719 89.12 LABRIDAE
Jautogelabrus adspersus 15.7 26.84 50,00 186 52.6 4/19 7.80
STROMATE IDAE Tautoga onitis
Peprilus triacanthus 0.2 0.89 3,90 438 5.2 0/19 0.25
SCOMBRIDAE
BOTHIDAE Sarda sarda 1.6 2.78 6. 77 243 21.0  0/19 0.80
Hi lossina oblonga 0.1 0.31 1.37 44 5.2 0/19 0.09 Scomber scombrys 0.2 0,3t 1.00 322 10,5 0/19 ¢.09
cophthalmus aguosus 0,2 0.94 4,12 438 5.2 0/19 0.27 )
STROMATETDAE
PLEURDNECTIDAE Peprilus triacanthus 4.4 7.47 15,79 2N 3.8 0219 2.17
Glyptocephalus cynoglossus 3.2  15.52 15,06 97 Bd.2 0149 4.51
[imanda gerr‘uginea 26.5 127.68 W1.15 110 84.2 5/19 iz n TRIGLIDAE 0.2 0.36 1.27 336 0.5 0/19 0.10
Prionotus sp. 1.4 2.3 9.85 417 10,5 0/19 0.68
1/ Occur: Fraquency of occurrence converted o percent, BOTHIDAE
Citharichthys arctifrons 0.2 0.42 2‘}.3!0 309 10.%  0/1% 0.12
- 2/ Dom; Dominance index represents the number of samples in which the species (taxa) Hippoglossina oblonga 6.9 1173 .67 18 526 0/19 3.32
constituted 50% or more of larvae ot a station. SCOPhEnA IHS AQUOSUS 1.0 1.68 5.35 38 15.7 0119 0.48
?LEURCI'!ECTII;I.A:Z 8 .
Glyptocephalus cynoglossus 2.5 4,26 A1 190 3.8 1/19 1.23
U%gﬁa_%emginea 7.1 12,05 2408 199 526 1/19 3.50
TETRAODONT IDAE 0.2 0.26 1.14 438 5.2 Vg .07
UNIDENTIFIED 0,2 0.42 1.30 309 10.5 /19 0.12
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TABLE 4.3.8 gpe(t:ie.fl; cul;\gg;ftiun, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during August and
eptember .

August 11-16, 1975 September 8-15, 1975
Abundance Abundance
% of  Mean C.Y. % Estimate % of  Mean cv. % Estimate
Taxa Total No/lome  S.D. (%) Occur, Dom.” (Nox1010) Taxa Total No/lom2 . S.0. (%}  Occur.' Dom.? (Mox1010)
OPHICHTHIDAE ENGRAUL 1 DAE
Pisodonophis cryentifer 0.2 0.25 1.11 444 5.0 0/20 0.07 Anchoa hepsetus 5.2 1.78 4.64 273 15.7  @/19 0.5¢
CLUPEIDAE 0.3 0,35 1.56 445 5.0 0/20 0.10 MYCTOPRIDAE
Benthosema glaciale 6.2 2.15 6.8 317 10.5 0/19 0.62
ENGRAULIDAE Ceratoscopeius maderensis 23.5 8.05 28.32 151 15.7  2/19 2.33
Anchoa hepsetus 1.2 1.55 6,93 447 5.0 (/20 0.47
Engrainiis eurystole 0.3 M35 1.56 445 5.0 0/20 0,10 GADI DAE
Urophycis sp. 28.8 9.73 29.69 305 31.5 5/19 2.82
PARALEPIDIDAE
Lestfdium atlanticus 0.3 0.35 1.56 445 5.0 0/20 0.10 OPHIDIOIDEL 5.5 1.89 7.34 388 10.5 0/19 0.54
NotoTepts Fissol 0.3 0.35 1.56 445 5.0 0/20 0.10
LABRIDAE 1.0 0.36 1.60 446 5.2 0/19 0.10
MYCTOPHIDAE Tautoga onitis 1.9 0.68 2.98 438 5.2 0719 0.19
Ceratoscopelus maderensis 1.3 1.65 4,91 297 15.0 ©/20 0,50
Myctophum affine 0.3 0.35 1.66 445 5.0 0/20 0.10 TRIGLIDAE 13.2 4.52 19.72 436 5.2 1719 1.31
yctophum punctatus 0.3 0.35 1.56 445 5.0 0/20 0.10 Prignotus sp. 0.6 0.21 0.91 436 5.2 0/19 0.06
LOPHIIDAE BOTHIDAE
Lophius americanus 0.2 0.30 1.3 446 5.0 0/20 0.09 Bothus sp. 1.8 0.63 1.8% 300 10.5 1/19 0.18
* Citharichthys arctifrons 1.6 0.57 1.80 316 10.5 2/19 0.16
GADIDAE Citharichthys sp. 2.6 0.89 3.90 438 5.2 1/19 0.25
Mertuccius bilinearis 5.0 6.25 9.50 152 s0.0 1/20 1.91 Efropus microstomus 7.0 2.42 9.62 397 10.5 1/19 0.70
Urogﬁ!c‘s Sp. 6.2 7.80 13.62 174 0.0 0720 2.319 Hippoglossina oﬁiongg 0.4 0.15 0.68 458 5.2 0/'9 0.04
OPHIDIOIDET 1.6 2.00 6.39 319 15.0 0/20 n.61
1/ Qeccur: Frequency of occurrence converted to percent.
" OPHIDI IDAE 0.2 0.25 1.1 444 5.0 1/20 0.07
POMATGHIDAE 2/ Dom: Dominance index reprasents the number of sumples in which the species (taxa)
: t f station .
Pomatomus saltatiix 0.8 1.00 2.63 253 5.0 0/20 0.30 constituted 50% or more of lorvae of o station
-LABRIDAE 0.3 0.35 1,56 445 5.0 0720 0.10
TautogaTabrus adspersus 2.5 3.10 7.91 255 20.0 0720 0.95
GOBIIDAE 0.3 0.35 1.56 445 5.0 0/20 0.10
SCOMBRIDAE
Auxfs sp, 6.7 B.50 18.34 215 25.0 0720 2.60
STROMATE IDAE '
Peprilus triacanthus 6.4 8,05 15.05 186 60.¢ 1/20 2.46
BOTHIDAE 1.1 1,40 4.87 347 0.0 0/20 0.42
Citharichthys sp. 44.8 56,55 81.59 144 70.0 5720 17.33
Etropus microstomus 13.8 17.45 28.91 165 50.0 3/20 5.34
1] Tossina oblonga 2.3 2.85 5.49 192 3.0 1720 0.87
cophthalieis aquosus 0.2 0.20 0.89 45 5.0 0/20 0.06

pLEURUNEanMIE ynogl 1.3 1,70 4.28 257 15.0 0/20 0.52
Glyptecephalus cynoglossus . . . . .
{Imanda Ferruginea 1.0 1.25 4,24 339 10.0 0/20 0.38

- CYNOGLOSSIDAE
Symphurus sp. 0.3 0,35 1.56 445 5.0 0720 0.10
UMIDENTIFIED 0.8 0.95 2.35 247 15.0 0720 0.29
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TABLE 4.3.9 Species composition, frequency of occurrence and abundance estimates for larval fishes collected in the New York Bight during May and June 1976,

May 17-24, 1976 June 9-13, 1976
Abundance Abundance
% of Mean C.v. b1 : 2 Estimate % of Mean C.v. LI 2 Estimate
Taxa Total Noxl0m2 5.0, (%) Oceur.’ Dom.c (Nox1010) Taxa Total No/10m2  5.D. (%) Occur. Dom,“ (Nox#010)
GONOSTOMATIDAE MYCTOPHIDAE
Vinciquerria sp. 0.1 0.35 1.56 447 5.0 0/20 0,10 Benthosema glaciale 11.8 4.90 13.52 278 20.0 2/20 1.50
MYCTOPH EDAE ] c]}? ;.33 ]g.ss 343 lg.n Vag g% LOPHIIDAE ‘
Benthosema glaciale . -4 J3 44 .0 /2 . Lophius americanus 2.1 0.9 2,19 244 15.0 0/20 ©.27
Benthosema suborbitale 0.3 0.70 3.13 447 5.0 0/20 0.21 SOPIES AMETIEAns /
GADIDAE
G‘\gmﬁfl abrd Vo 2.0 510 232 200 020  0.67 Enchelyopus cimbrius ]7.5 g.w s.gg foz 45.0 f/go o.gg
Enchelyopus cimbrius . . . . Merluccius bilinearls 5.3 .35 2. 93 45.0 0.
~ MerTuccius bilinearis 0.3 0.20 3.13 447 5.0 0/20 e.21 - /
GASTEROSTE IDAE SYISlGNATHIDAE f 0.4 0.20 0.89 447 5.0 0f20 0.06
yngoathus fucus . . . . .
Gasterosteus aculeatus 0.1 0.30 1,38 447 5.0 /20 0.069
LABRIDAE
AMAODYT IDAE Tautogolabrus adspersus 0.8 0.3 1.08 3N 10.0 1720  0.10
Ammodytes sp. 0.3 0.70 2.17 311 0.0 0/20 0.21
SCOMBRIDAE
SCOMBRIDAE Scanber scombrus 43,7 18.05 22.88 126 65.0 8/20 5.53
Scomber scombrus a5.1 179.85 335,09 197 45.0 6/20 55.12 e
CYCLOPTERIDAE
CYCLOPTERIDAE Liparis sp. 0.7 0.30 1.3 447 5.0 0/20 0.09
Liparis sp. 0.2 0.55 1.19 216 20.0 /20 0.16
' BOTHIDAE
BOTHIDAE Scophthalmus aquosus 0.8 0,35 V.56 447 5.0 9d/20 0,10
Scophthalmus aquosus 0.9 1.95 7.80 400 15.0 0/20 0.59
PLEURONECT IDAE
PLEURCNECTIDAE . Glyptocephalus cynoglossus 1.8 0.75 1.86 248 15.0 0/20 0,22
Glyptocephalus cynoglossus 1.1 2.40 6.21 259 20.0 /20 0.73 Limanda ferruginea 14.2 5.90 B.62 146 5.0 1720 1.80
L{imanda ferruginea 6.2 13,10 27.8) 212 45.0 a0 4.01 —
UNIDENTIFIED 0.3 0.15 0.67 497 5.0 0/20 0.04
UNTDENTIFIED 1.1 2,30 10.28 ) 447 5.0 1720 0.70

1/ QOccue: Frequency of occurrence converted to parcent .

2/ Dom: Dominance index represents the number of samples in which the species (taxa)
constituted 50% or mare of larvae at a station.
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Table 4.3.10. Seasonal occurrence of fishes by family collected in neuston samples during the New York
Bight survey cruises (1974-1975). Results are combined for the following cruises: July
1974 and 1975, August 1974 and 1975, September 1974 and 1975. Neuston collections from
May and June 1976 not included {(from Kendall 1978).

Winter Spring Summer - Fall
Feb. Mar. Apr. May  June July  Aug. Sept. Oct. Nov.

anguillidae X X
Muraenidae

Ophichthidae x
Clupeidae

Engraulidae %
Synodontidae

Myctophidae

Antennariidae x

Gadidae X X b4 x x
Ophidiidae _ x
Exocoetidae - x o
Scomberesocidae X x 2

Holocentridae .
Gasterosteidae x
Syngnathidae X x x x
Serranidae

Priacanthidae

Pomatomidae x
Rachycentridae

Carangidae

Coryphaenidae

Gerridae

Mullidae x '
Chaetodontidae % o
Pomacentridae

Labridae

Magilidae x x x
bDactylopteridae

Uranoscopidae .

Blenniidae X
Cryptacanthodidae X ‘x

ammodytidae x x x x x
Scombridae
Stromateidae ) x x
Scorpaenidae
Triglidae
Cottidae
Bothidae
Pleurcnectidae % x
Balistidae :

Ostraciidae
Tetracdontidae X

L R ® " L ] "
" »
® L
"
»

L]
MoM N MM
L]

L

"
"
H] MM oN M MK
4

ES
HS
HS
L -
»

”
»
"
®
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®

Tatal 7 5 5 9 15 26 20 17 7 3
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TABLE 4.3.11, Seasonal co-occurrence of larval fishes in the New York Bight 1974-76, determined from Principa) Components Analysis.

Season

1974

Palrs

Groups

1975

Pairs

Groups

Summer
July, Aug., Sept. '74)
July, Aug., Sept. '75}

Fall
(Oct. '74)

Winter
(an., Feb., Mar. '75)

Spring
Apr., May, June '75)
May, June '76)

Peprilus trigeanthus
Citharichthys arctifrons

Paprilus trigoeanthus
Merlucoius bilinearia

Peprilus triacanthus
Pautogolabrua adgpersus

Citharichthys aretifrons
Urophyols spp.

Citharichthys arctifrona
Merlucciua bilinearia

Maurolicus muelleri
Ophidiidae

Not Sampled

Not Sampled

Auxia sp.

Etropus microstomua
Prionotua sp.
Peprilus triacanthus

Auxis Sp.
Peprilus triacanthus
Urophycts S$pp.

Auxis sp.
Urophyots spp.
Ophidiidae

Cithariohthys aretifrons
Hippogloseina oblongus
Merlucoius bilinearis

Engraulis surystole
Etropug microstomus
Prionotus sp.

None

Glyptocephalus cynoglossus

Limanda ferruginea

Hippoglossina oblongus
Peprilus triacanthua

Hippoglosaina oblongus
Urophycis spp.

Merluceius bilinearis
Limanda ferruginea

Sarda sarda
Tautogolabrus adspersus

Hippoglossina oblongua
Merluocius bilinearis

Not Sampled

Ammodytes spp.
Pollachius virens

Ammodytes spp.
Gadua morhua

Gadus morhua
Limanda ferruginea

Enchelyopus aimbrius
Limanda ferrugi?ea

Anchoa hepaatus
Peprilue trigeanthus
Pomatorue saltatriz

Hippeglosaina oblongus
Meriuceius bilinearis
Urophycis spp.

Auzia sp.

Citharichthys arctifrona
Etropus microatomus
Hippoglossina oblongus
Merlucciue bilinearis
Peprilus trigeanthus
Urophyetis spp.
Tautogolabrug adapersus

None

Enchelyopus aimbrius

Glyptocephalus cynoglossus

Melanogramma aeglefinus
Secmber soombrus

-
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TABLE 4.3.12. Monthly zooplankton volumes (ml1/tow) in New York Bight, determined from plankton samples taken with
61-cm bongo fitted with 0.333-mm mesh net. Data not available for cruises in July and August 1974;
May and June 1976.

Station 1974 1975

Code Number Sept. Oct. Nov. Feb. Mar. Apr. May June July Aug. Sepnt. I
A2 102 - 20 - 35 10 40 60 100 210 35 - 64
Al 104 110 40 - 5 - 30 55 35 190 70 35 63
D3 203 130 60 20 30 40 415 60 30 95 70 60 58
B5 205 65 40 - - 45 100 25 75 - - 30 54
C2 302 70 35 30 25 10 60 73 75 90 70 95 58
Cc4 304 - 33 50 25 40 20 80 45 55 25 50 47
Ceé 306 - 43 - - - 95 65 45 55 30 35 53
D1 401 110 30 110 20 25 40 20 35 70 10 60 48
B3 403 90 33 60 20 75 55 145 70 65 - 50 66
D5 405 45 40 - 15 40 45 95 80 65 55 70 55
£2 502 105 - 35 25 45 60 40 55 50 70 45 53
E4 504 30 30 - 20 - 20 85 - 65 75 . 55 48
E6 506 35 50 - - 10 95 95 50 175 - 25 67
F1 601 75 20 30 60 40 75 40 120 90 55 100 64
3 603 40 - - 10 35 - 75 130 100 105 K5 69
F5 605 - 25 - 5 40 - 85 115 95 20 25 5
F7 607 20 25 - - 20 60 35 110 15 - 15 38
G2 702 70 45 - 5 60 - 65 95 100 120 - 70
G4 704 35 35 - 5 - 90 150 80 - 15 25 57
Gb 706 - 15 - 15
x 69 35 48 20 36 58 71 75 93 53 49 55
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5.0 Semi-Annual MARMAP Surveys of Middle Atlantic Bight:

5.1

5.2

5.3

Introduction: Ichthyoplankton surveys conducted by the

Northeast Fisheries Center since 1972 are part of MARMAP
(Marine Resources Monitoring Assessments and Prediction),

an integrated program of research activities that uses the
multispecies approach to monitor seasgnal and annual shifts
in the distribution and abundance of living marine resources.
Through studies of actual and/or potential production of
fish biomass, several interrelated investigations in the
Center work within the framework of MARMAP to provide
information for managing marine fish stocks. At the outset
in 1972, twice-yearly surveys of ichthyoplankton and demersal
fish populations were conducted on Georges Bank, the Gulf of
Maine, and Scotian Shelf. In 1973 coverage was extended
southward to include the Middle Atlantic Bight. This
section of the report pertains to fish eggs and larvae
collected in the Bight during semi-annual surveys from the
fall of 1973 through spring 1976.

Methods: Sampling gear and techniques are described in

section 4.2 This series of cruises “piggybacked" with

trawling operations and the plankton stations were selected
from the stratified random pattern of trawl stations to
provide us with "even” coverage of the Bight. In other
words, we tried to achieve the most equal spacing between
plankton stations that the randomly stratified trawl sta-
tions would allow. The station pattern changes with each
cruise but the number of stations selected for ichthyo-
plankton sampling consistently fell between 75 and 85.
Actual sampling success varied, with inclement weather
accounting for most of the variation. Cruises were
traditionally scheduled for spring and fall. The spring
cruise usually began in March, the final month of winter,
and in some years extended into April. The autumn cruises
began between late September and mid-October and, depending
on the starting date, extended into November (Table 5.2.0).
This twice-yearly level of sampling intensity provided only
baseline data for defining gross features of the areal and
temporal distribution of eggs and larvae of a 1imited number
of taxa.

Results: Because the change in species composition is essen-
tially complete from spring to fall, the results follow a
within season presentation for comparative purposes. Data
from the three fall cruises are presented, followed by the
spring cruise results.
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5.3.1

Fall 1873: This cruise involved two vessels. R/V
Albatross IV occupied 33 stations in depths >36 m
from 1ate September to mid-October. Atlantic Twin,
a chartered vessel, surveyed shallow coastal waters
during October and the first week of November. She
occupied 49 staticns (see Figure 5.3.1).

Ichthyopiankton: Species diversity or number'of taxa,

and the abundance of fish larvae were greater on this
cruise than the ensuing fall cruises in 1974 and 1975
(Figure 5.3.0). Although the distribution of eggs

was continuous throughout the Bight, several concen-
trations accounted for most of the catch. The greatest
concentration was located south of Block Island, where
we caught eggs of an unidentified member(s) of the
family Ophidiidae, Urophycis spp., Merluccius bilinearis,
and Citharichthys arctifrons. Moderate concentrations
of unidentified eggs occurred in the vicinity of Hudson
Canyon, off the Delmarva Peninsula, and near Cape Hat-
teras. Except for those eggs off Cape Hatteras, the
major concentrations occurred over depths >50 m

(Figure 5.3.2). The distribution of larvae resembled
that of eggs. It was continuous throughout the survey
area and most of the young fish occurred in depths

>30 m off New Jersey and New York. A smaller area of
high larval abundance occurred near the shelf break
off the outer banks of North Carolina (Figure 5.3.3).
Although more than 68 taxa were represented in the
larval community, four accounted for 91% of the young
fish. Hakes, Urophycis spp., dominated. They made up
60% of the total catch and were the dominant taxa at
38% of the stations (Table 5.3.0). Their distribution
extended from the offings of Oregon Inlet, North
Carolina, to Block Island, New York, with a large
center of abundance blanketing most of the shelf off
New Jersey and New York (Figure 5.3.4). It is apparent
when Figures 5.3.3 and 5.3.4 are compared that hake
larvae accounted for most of the larval fish biomass

in the northern part of the survey area. Larvae of the =

Gulf Stream flounder, Citharichthys arctifrons, ranked
second in abundance {Table 5.3.0). They too occurred
throughout the survey area but their center of abun-
dance was located off Long Island. The distribution
overlapped that of the hakes but the heaviest concen-
tration of flounder larvae stretched along the inner
half of the shelf, while hake larvae were most abundant
in the outer half of the shelf (Figure 5.3.5). Gadi-
form larvae belonging to the families Ophidiidae and/or
Zoarcidae ranked third in abundance (Table 5.3.0).
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5.3.2

Their distribution was continuous from Cape Hatteras
to Block Island but, 1ike the hakes and Gulf Stream
flounder, they were most abundant in the northern part
of the survey area (Figure 5.3.6). The distribution
of silver hake, Merluccius bilinearis, larvae extended
southward to Maryland. The center of their abundance
overlapped that of the above three taxa but they were
less concentrated than the above (Figure 5.3.7).

Neuston: The neuston net was used only on the Atlantic
Twin and coverage was incomplete (Figure 5.3.8).
Fishes (by family) collected at the surface are listed
in Table 5.3.1. Although 23 families were represented
in the neuston, hakes, Urophycis spp., dominated. The
reatest concentration occurred off New Jersey
Figure 5.3.8).

Fall 1974: This fall survey was also divided between
two ships but coverage was more synoptic than the pre-
vious year. Whereas the 1973 survey required six weeks
to complete, this survey was completed in 11 days and
sampling intensity was adequate (Figure 5.3.10).

Ichthyoplankton: This survey provided more fish eggs
than the previous fall survey but we caught fewer larvae
and the number of taxa represented in the larval catch
declined {Figure 5.3.0). The distributional pattern of
fish eggs was considerably different than the previous
fall. Although eggs occurred throughout the Bight, the
area of greatest concentration extended from Delaware
Bay southward to North Carolina (Figure 5.3.11). 1In
1973 eggs were concentrated north of Delaware Bay
(Figure 5.3.2). The seasonal differences in egg distri-
bution are attributed to a change in the numerically domi-
nant species. Most of the eggs found in the northern
part of the Bight in 1973 represented four taxa,
Ophidiidae, Urophycis spp., Merluccius bilinearis, and
Citharichthys arctifrons. Those eggs collected in the
southern half of the Bight in 1974 were mostly searobin,
Prionotus sp..eqgs.

Forty-eight taxa were represented in the 1974 larval
collections, a reduction of 30% from 1973 (Table 5.3.2).
Larvae were ubiquitous but patterns of distribution and
relative abundance were different from 1973 in that

larval concentrations were broken up and scattered
throughout the Bight (Figure 5.3.12). The species com-
position of the numerically dominant larvae also differed.
In 1973 four taxa accounted for >90% of the larval fish
population. In 1974 the five most abundant species
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5.3.3

accounted for only 81% of the catch. Hakes, Urophycis
spp.. were again the most abundant taxa. They accounted
for 28% of the larvae, a significant reduction from the
previous year (see Tables 5.3.0 and 5.3.2). The distri-
bution of hake larvae covered most of the shelf but,
instead of a single large center of abundance as in 1973,
three smaller areas of high abundance occurred, one off
Virginia, one south of Long Island, and one south of
Block Istand {Figure 5.3.13). Searobin larvae ranked
second in abundance. The young triglids accounted for
nearly 18% of the larvae (Table 5.3.2). Their distri-
bution was widespread but, in contrast to the other
dominants, they were most abundant along the inner half
of the shelf, with the center of abundance off New Jersey
(Figure 5.3.14). The abundance of Gulf Stream flounder,
Citharichthys arctifrons, 1arvae declined from the previous
year but their distribution was similar. In the northern
part of the Bight larvae occurred over the entire shelf.
In the south their distribution was limited to deep water.
The center of larval abundance was located midway across
the shelf off New Jersey and Long Island (Figure 5.3.15).
Atlantic croaker, Micropogon undulatus, larvae ranked
fourth in abundance (Table 5.3.2). Whereas the distri-
bution of other numerically dominant larvae included most
of the Bight and favored the mid to outer half of the
shelf, croaker larvae were much more restricted to imme-
diate coastal waters from Virginia to Cape Hatteras
(Figure 5.3.16). Unidentified Ophidiidae-Zoarcidae Tarvae
were moderately abundant (Table 5.3.2). Their distribution
extended throughout the Bight but, uniike 1974, when most
of the larvae occurred over depths >50 m south of Block
Island, their center of abundance on this survey was
located in depths <50 m off New Jersey (Figure 5.3.17).

Neuston: Fishes collected by the neuston net are listed

in Table 5.3.1. Sampling success was significantly greater
north of Delaware Bay than south of the Bay {Figure 5.3.18).
When Figures 5.3.18 and 5.3.19 are compared, it is readily
apparent that hakes accounted for neariy all of the young
fish taken at the surface off New Jersey and Long Isiand.
Of the more than 40,000 fish collected throughout the

Bight in the neuston net, 98.1% were young hake.

Fall 1975: The fall survey in 1975 started in mid-October,
or more than two weeks Tater than the 1973 and 1974 surveys.
During the three weeks required to complete the survey,

R/V Delaware II occupied 83 plankton stations {Figure 5.3.20).
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Ichthyoplankton: Abundance of fish eggs and larvae, as

well as the number of taxa represented in our larval
collections, plummeted in 1975. The catch of fish eggs

was 72 and 75% less than in 1973 and 1974, respectively.
Although eggs occurred throughout the B1ght their
distribution was scattered and concentrations were not
encountered {Figure 5.3.21). As for fish larvae.

species diversity was reduced by more than half 7

of that observed in 1973 and the overall abundance of
larvae in the Middle Atlantic Bight was reduced by 96%
(Figure 5.3.0). The distribution of larvae resembled

that of eggs. They were scattered throughout the Bight

but there were no concentrations (Figure 5.3.22). A
myctophid, Ceratoscopelus maderensis, replaced hakes as the
most abundant taxon (Table 5.3.3). Myctophids are deep
water, oceanic fishes that spawn off the edge of the shelf.
Their larvae usually occur only at stations on or near the
shelf break, where they are transported by circulation
(Figure,5.3.23). Because of their limited distribution on
the shelf, it is unusual for a myctophid to numerically _
dominate the larval fish community in shallow coastal waters.
Windowpane, Scophthalmys aquosus, larvae ranked second in
abundance {Table 5.3.3).  1he distribution of the young
bothids was restricted to depths <50 m between Chesapeake
Bay and Block Island (Figure 5.3.24). Hakes, Urophycis
spp., s1ipped from their position of prominence to the

third most abundant taxon and their decline from the two
previous fall surveys was drastic. Abundance estimates were
off by more than 99% from 1973 estimates, and 98% from 1974
estimates (see Tables 5.3.0, 5.3.2 and 5.3.3). The areal
distribution of larvae was not continuous as in 1973 and
1874, but randomly scattered. Most of the larvae occurred
in depths >50 m off the Delmarva Peninsula (Figure 5.3.25).
Based on these findings, and those for the intensive series
of cruises in the New York Bight (see 4.3.1), it would appear
that the hakes had an unsuccessful spawning season in the
Bight in 1975. Summer flounder, Paralichthys dentatus,
larvae ranked fourth. Abundance estimates for this
economically important bothid were greater than those of
1973 and 1974, probably because of cruise scheduling.

Summer flounders are fall spawners. The delayed start of
the 1975 survey, i.e., mid-October as opposed to late
September in 1973 and 1974, was more aligned with the oc-
currence of larvae than the two sarlier cruises. Predictably,
the distribution of summer flounder larvae was limited to
the inner half of the shelf, stretching from the outer banks
of North Carolina to Block Island (Figure 5.3.26).
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Neuston: Fishes collected at the surface are listed by
family in Table 5.3.1. Fish occurred at the surface
throughout the Bight but the catch was reduced to a
third of the 1974 catch. Of the 15,000 fish collected,
13,000, or 81%, were adult silversides, Membras martinica,
that were caught at a single station off North Carolina
(Figure 5.3.27). Otherwise, hakes, Urophycis spp., had
the most extensive distribution, but compared to the
previous fall, the catch was reduced by 95%. In 1974
we caught more than 40,000 young hakes in the

neuston net; in 1975, less than 2,000. This reduction
is not surprising since there was such a precipitous
decline in the number of small larvae in the plankton.
Unfortunately, twice yearly surveys seidom provide
answers as to the cause(s) of shifts in abundance.

The Spring Surveys: Sampling success in the spring,
as measured by species diversity and abundance of
ichthyoplankton, is largely dependent on cruise
scheduling. Surveys conducted in March produce a
Timited number of taxa and abundance estimates are
Tow, except for larval sand lance, Ammodytes spp.

If cruises extend into April and complete sampling
coverage of the Bight is achieved, egg production can
increase sharply, and there is usually an increase

in species diversity. Abundance estimates of larvae
remain low, however, largely because of the predictable
decline in the number of young sand lance in the early
spring plankton. Most of the taxa represented in March
and April larval catches are remnants of late fall or
early winter spawning that are transported into the
Bight from unknown spawning grounds to the south or
east, or they are early representatives of spring
spawning. In any case, except for representatives of
those few species that spawn in the Bight during
winter (see Table 3.3.0), larvae do not occur in
significant numbers in March and April.

5.3.4 SEring 1974: This survey began in mid-March, continued
through April and ended on 1 May. Despite the extended
nature of the cruise, our coverage of the Bight in
sampling depths >30 m was incomplete (Figure 5.3.28).

Ichthyoplankton: The significance of cruise scheduling
and the seasonal magnitude of spring spawning are
readily apparent in the results of this survey. The
distribution of eggs was continuous throughout the
sampling area, Because the cruise extended through
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April, when Atlantic mackerel, Scomber scombrus, and
yellowtail flounder, Limanda ferruginea, are spawning
in the Bight, we caught more fish eggs on this cruise
than either of the.ensuing two spring cruises or the
three fall surveys (Figure 5.3.0). A large concen~
tration of eggs occurred off Delaware Bay and a second,
less dense concentration was situated over shallow
coastal waters off northern New Jersey and Long Island
(Figure 5.3.29). Specific identifications of fish eggs
have not been made but we presume the concentration off
DeTaware Bay was largely Atlantic mackerel eggs, and
the one off New Jersey and New York largely yellowtail
flounder eggs.

Forty-one taxa were represented in the larval collections
(Table 5.3.4). Although species diversity was relatively
high and comparable to that observed in the fall, when
we identified 48 taxa, the total abundance of larvae in
the spring was only 5% of the fall estimate. Fish larvae
occurred throughout that part of the Bight that we sur-
veyed but there were no specific larval concentrations.
(Figure 5.3.30). Abundance estimates in Table 5.3.4
reflect the scattered distribution of larval fish.
Yellowtail flounder larvae were the most abundant but
the cruise dates do not coincide with the period of
their maximum larval abundance, which usually occurs
between mid-May and the end of June. Their distribution
was limited to shelf waters off New Jersey and Long
Istand, mostly over depths <50 m (Figure 5.3.31). Sand
lance larvae occurred at all but the most seaward sta-
tions north of Chesapeake Bay. Most of the young
Ammodytes were mid-way out on the shelf, which is normal
for this time of year (Figure 5.3.32). During the
height of the spawning season in December and January
the larvae are most abundant over depths <50 m.

Three gadids, Atlantic cod, Gadus morhua, fourbeard
rockling, Enchelyopus cimbrius, and pollock, Pollachius
virens, rounded out the five most abundant taxa.
AtTantic cod and pollock are winter spawners. Rockling
have an extended spawning season that begins in spring
and extends through fall (Figures 5.3.33 and 5.3.34).

Neuston: We towed the neuston net only at inshore sta-
tions occupied by Delaware II and Atlantic Twin. Those
taxa represented in the catch are listed by family in
Table 5.3.1. Fish occurred at the surface throughout
the nearshore zone, with concentrations off the eastern
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5.3.5

shore of Virginia, Maryland, and New Jersey (Figure
5.3.35). Concentrations off Virginia were largely
menhaden, Brevoortia tyrannus; off Maryland, hakes,
Urophycis spp.; and off New Jersey, sand lance.

Spring 1975: The survey was conducted during the first
alf of March. Inclement weather interrupted sampling,
eventually influenced the vessel schedule, and finally
forced cancellation of continued field work before the
survey could be completed (Figure 5.3.36).

Ichthyoplankton: As expected for this time of year,
spawning activity in the Bight was at its annual Tow.
Only 15 taxa were represented in the larval collections
(Figure 5.3.0)}. Fish eggs and larvae were scattered
throughout that part of the Bight that we surveyed but
we did not find concentrations of either {Figures
5.3.37 and 5.3.38).

Sand lance Tarvae accounted for 80% of the catch and
comprised more than 50% of the larvae collected at nearly
a2 third of the stations (Table 5.3.5). Consequently,
their distributional pattern is similar to that for the
entire assemblage of larvae shown in Figure 5.3.38).

The young sand Tance occurred at all but the most sea-
ward stations from Virginia to New Jersey. They were
most abundant mid-way out on the shelf from northern
Virginia to southern New Jersey, and in the northeast
gogng;)of the survey area, off Block Island (Figure

Neuston: Fishes represented in neuston collections are
listed in Table 5.3.1. Their distribution at the sur-
face resembled that for larvae collected in the obliquely-
towed plankton net in that they occurred throughout that
part of the Bight that we surveyed but, except for two
small areas, they were not concentrated (Figure 5.3.40).
Sand lances were numerically dominant. Their distribution
at the surface differed from that determined from plankton
samples in that it was limited to that part of the Bight
off New Jersey and Long Island (Figure 5.3.41). They
occurred in plankton samples as far south as Virginia.
Fourbeard rockling occurred at the surface, mostly at
stations over depths >50 m (Figure 5.3.42). Young pollock
were cg?lected off New Jersey and Long Island (Figure
5.3.43).

78



5.3.6

'5.3.7

Spring 1976: The spring 1976 survey was completed in
March. 1t included the entire Middle Atlantic Bight

(Figure 5.3.44). Fish eggs and larvae were predictably
scarce but species diversity within the larval collec-
tions was unusually high for March (Figure 5.3.0).
Despite the diverse catch of larvae, many of the taxa
were represented by only 2 or 3 specimens. Just as in
the spring of 1975 when the survey was completed in
March, we found eggs scattered throughout the Bight

but there were no areas of high egg density. Winter
spawning had run its course; spring spawning had not
commenced (Figure 5.3.45).

Because of the presence of sand lance larvae, there
were several areas where larvae were moderately
abundant (Figure 5.3.46). Otherwise, those taxa
represented in the plankton collections occurred at
Tow levels of abundance and we did not figuratively
show their distributions (see Table 5.3.6?.

Neuston: Fishes collected at the surface are listed in

Table 5.3.1. The areal extent of their distribution is

shown in Figure 5.3.47. As expected, sand lances domi-

nated the neuston collections. Their distribution at

the surface blanketed all of the shelf north of Chesapeake
Bay except for a thin margin along the shelf break. They
were most abundant off New Jersey and south of Rhode Island
over depths >50 m (Figure 5.3.48). Young hakes alsec occurred
at the surface throughout most of the Bight. ~Their center of
occurrence was off the outer banks of North Carelina. It
should be noted that hakes did not significantly contribute
to the abundance of larvae in the plankton samples {see

Table 5.3.6). Young menhaden, Brevoortia tyrannus, occur-
red at inshore stations off Virginia and North Carolina.

They represented spawning that took place during the

previous fall.

Zooplankton: Estimates of zooplankton, which include
?isE eggs and larvae, reflect the "patchy" distri-
bution of planktenic organisms, and generally correspond
to observations from earlier Dolphin cruises in spring
and fall (see Figures 3.3.12 and 3.3.13). There is,
however, one exception. In the spring of 1976 pilankton
biomass reached bloom proportions in the New York

Bight apex and southward along the New Jersey coast.
Volumes in this area represent the highest recorded

on our surveys of the Middle Atlantic Bight. ~ The
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bloom was attributed to the dinoflagellate, Ceratium
tripos. Even though Ceratium is small enough to

pass readily through the 0.333-mm mesh of the 61-cm
bongo, the single-celled organisms were so dense that
they clogged the nets. When the bongo was retrieved
and hosed down, the deck area around the net was
awash with the tiny, rust-colored organisms that had
passed through the meshes. Even so, enough were
retained to account for the exceptionally high plankton
volumes that we encountered at about 12 stations in
the spring of 1976 (Table 5.3.7). During the summer.
anoxic conditions off the New Jersey coast caused
extensive mortalities to benthic organisms. Decaying
C. tripos contributed to the anoxia (Steimle 1977{.
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FIGURE 5.3.0. Relative abundance of fish eggs and larvae and the number of taxa represented
in plankton samples from semi-annual surveys of the Middle Atlantic Bight,
1973-76.
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FIGURE 5.3,20. Plankton statfons occupied on MARMAP surveys of the Middle Atlantic Bight,

fall 1975,
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FIGURE 5.3.27. Occurvence of young-of-the-year fishes at the surface in the
Middle Atlantic Bight, fall 1975.
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FIGURE 5.3,35. Occurrence of young-of-the-year fishes collected at the
surface in the Middle Atlantic Bight, spring 1974,
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Middle Atlantic Bight, spring 1975,
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TabTe 5.2.0. Station coordinatss for sewi-annual ichthycolankton surveys in Middle Atlantic Bight, faTl 1973 through spring 1976
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TABLE 5.3.0. Species composition, frequency of occurrence and abundance estimates
for larval fishes collected in the Middle Atlantic Bight, fall 1973.

September 26 to November 7, 1973

Abundance
% of Mean C.v. % 1 2Estimate
Taxa Total No/lom? - S.D. (%) Occur. Dom.% {Nox1010)
CONGRIDAE <0.1 0.34 2.75 811 2.4 0/76 2.98
OPHICHTHIDAE <0.1 n.30 1.08 361 7.3 0/76 2.60
CLUPEIFORMES <0.1 0.17 1.02 602 3.7 0/76 1.49
CLUPEIDAE <0.1 0.19 1.14 601 3.7 0/76 1.67
Brevoortia tyrannus 0.1 0.93 5.28 528 g,5 0/76  9.02
ENGRAUL IDAE <0.1 0.18 1.39 773 2.4 0/76  1.58
Anchoa hepsetus 0.9 7.00 39.61 565 19,5 0/76 60.36
Anchoa mitchilli 0.1 0.71 3.69 519 8.5 2/76 6.14
Anchoa sp. 0.1 0.59 2.21 374 8.5 1/76  5.14
Engraulis eurvstole 0.6 4.47 13.89 310 18,3 0/76  38.60
STERNOPTYCHIDAE
Cyclothone sp. 0.1 0.43 2.41 562 4.9 0/76  3.72
SYNODONTIDAE 0.1  0.68 3.07 451 6.7 0/76  5.86
Saurida brasiliensis 0.1 0.48 2,39 498 6.1 0/76  4.00
Synodus poey <0.1 0.06 0.57 872 1.2 0/76 0.57
PARALEPIDIDAE 0.1 0.69 2.64 383 g.5 0/76 6.05
MYCTCPHIDAE <0.1 0.11 0.72 616 2.4 0/76 1.02
Ceratoscopelus maderensis 0.5 3.57 12.74 357 15,9 0/76  30.88
Ceratoscopelus warmingi 0.1 0.85 5.67 668  g.1 0/76  7.35
Diaphus sp. 0.1 0.43 2.70 630 4.9 0/76  3.53
Lampanyctus sp. <0.1 .14 0.76 543 3.7 0/76 0.84
LOPHIFORMES <0, 1 0.31 1.39 450 4.9 0/76 2.70
LOPHIDAE
Lophius americanus 0.2 1.48 5.00 338 2.2 0/76 12.09
GAD IDAE <0,1 0.01 0.11 8N 1.2 0/76 0.09
Meriuccius bilinearis 4,0 30.39 90.44 297 33,0 0/76 261.52
Urophvcis spp. 60.0 423.70 76.12 191 57,1 29/76 3952.41 .
OPHIDIIDAE-ZOARCIDAE 6.5 49.67 143.80 289 s58.5 1/76 413.11
CARAPIDAE
Carapus sp. 0.1 0.02 0.22 871 1.2 0/76 0.19
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TABLE 5.3.0 {continued)

September 26 to November 7, 1973

_ Abundance
% of  Mean C.v. b Estimate
Taxa Total No/10me $.0. (2) Occur) DomZ (Nox1070)

EXOCOETIDAE <0, 1 0.02 0.22 872 1.2 0/76 0.19
ATHERIMIDAE

Menidia menidia <0, 0.21 1.61 789 2.4 0/76 1.86
SYNGNATHIDAE <0.1 0.15 0.74 474 4.9 0/76 1.40

Hippocampus erectus <0,1 0.03 0.25 646 2.4 1/76 0.28
SERRAN IDAE ;

Anthias nicholsi <0.1 0.05 0.45 871 1.2 0/76 0.47

Centropristis striata g.1 0.48 1.60 334 12,2 0/76 4.19

Liopropoma sp. <0.1 0.06 0.47 716 2.4 0/76 0.59
PRIACANTHIDAE <0.1 0.01 0.11 38N 1.2 0/76 0.09
APOGONIDAE <0,1 0.02 n.22 8n 1.2 0/76 0.19

Howella sherhorni <0, 0.03 0.34 81 1.2 0/76 0.28
BRAMCHINSTEGIDAE

Lophatilus chamaeleonticeps <0,1 0.05 0.45 872 1.2 0/76 0.47
CARANGIDAE <0.1 0.25 1.13 453 6.1 0/76 2.14

Naucrates ductor <0.1 0.21 1.37 /55 2.4 0776 1.86

Vomer setapinnis <0, 1 0.02 0.22 871 1.2 0/76 0.19
LUTJANIDAE <0,1 0.14 1.26 872 1.2 0/76 1.21
GERREIDAE <0,1- 0,02 0.22 871 1.2 0/76 0.19
SCIAENIDAE

Lejostomus xanthurus T o<1 0.02 0,22 8n 1.2 /76 0.19

Micropogon undulatus 0.8 6.43 18.96 294 23.2 3/76 55.43
POMACENTRIDAE <0.1 0.07 0.68 871 1.2 /76 0.65
LABRIDAE <0.1 0.10 0.66 632 2.4 0/76  0.84
LABRID-SCARID 0.1 0.53 2.38 442 8.5 0/76 4,65
BLEMNIDAE <0.1 0.06 19.34 517 3.7 0n/76 0.56
CALLIONYMIDAE <0.1 0.02 0.22 81 1.2 0/76 0.19
GOBTIDAE 0.6 4.89 9.88 201 47.6 6/76 41.76
ACANTHURIDAE <0.1 0.07 0.51 646 2.4 /76 0.65
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TABLE 5.3.0 (continued)

September 26 to November 7. 1973

Abundance
% of Mean C.V. b4 2 Estimate
Taxa Total HNo/l0m2 $.0. (%} Occur.! Dom (Nox1010)
TRICHIURIDAE <01 0.03 0.34 873 1.2 0/76 0.37
STROMATE [DAE :

Penrilus triacanthus 0.1 0.94 3.7 377 12.2 0/76  8.18
ARTOMMIDAE :

Arigmma sp. <0.1 0.06 0.57 872 1.2 0/76 0.57
SCORPAENIDAE <0.1 0.27 1.06 386 7.3 0/76 2.42
TRIGLIDAE '

Prionotus sn. 1.6 11.96 4,21 286 27.0 4/76 103.04
BOTHIDAE <0.1 0.06 0.57 882 1.2 n/76 0.59

Bothus sn, n.2 -1.72 4.45 25% 19,5 0/76 14,83

Citharichthys arctifrons 20,5 157.69 40%,89 257 42.7 1/76 1359.29

ttropus microstomus 0.7 5.14 15.45 300 30.5 1/76 44,36

Hippoglossina oblongus 1.1 8.64 16.05 185 2.0 0/76 74.49

Paralichthys dentatus 0.1 0.50 1.%0 380 9.6 0/76 4.28

ScophthaTmus aguosus 0,6 4,25 10.42 245 35.4 8/76  36.27

Syacium papillosum 0.1 1.05 3.27 312 1.0 0/76 9.11
CYNOGLOSSIDAE

Symphurus sp. <0,1 0.03 0.25 647 2.4 0/76 0,37
BALISTIDAE <0.1 0.09 0.61 667 2.4 0/76 0.84
TETRAONDONTIDAE <0.1 0.06 0.57 872 1.2 0/76 0.56
UNIDENTIFIED 1.19 3.73 314 i2.2 o/76 10.32

0.2

1/ Occur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index reprasents the number of samples in which the species (taxa)

constituted 50% or more of {arvae at a station.
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TABLE 5.3.1. Occurrence of fishes by family collected in neuston samples during
the semi-annual crufses of Middle Atlantic Bight {1973-1976).

Sprin Fall
1973 |§7E 1976 73 ey 1975

Elopidae
Anguilladae
Ophichthidae
Clupeidae
Engraulidae
Synedontidas
Myctophidae
Gadidae
Ophidiidae
Carapidae
Exocoetidae
Belonidae
Atherinidae
Holocentridae
Gasterosteidae
Syngnathidae
Pomatomidae
Carangidae
Coryphaenidae
Gerreidae
Sparidae
Sciaenidae
Mullidae
Chaetodontidae
Pomacentridae
Scaridae
Mugilidae
Uranoscopidae
Blennidae
Cryptacanthodidae
Anmodytidae
Gobi idae
Scombridae
Stromateidae
Scorpaenidae
Triglidae
Cottidae
Bothidae
Pleuronectidae
Balistidae
Tetracdontidae
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TABLE 5.3.2. Species composition, frequency of occurrence and abundance estimates
for larval fishes collected in the Middle Atlantic Bight, fall 1974.

September 23 to October 2, 1974

Abundance
% of Mean c.vV. % ] 2 Estimate
Taxa Total No/1om?  S.D. (%)} Occur. pom® (Nox1010)

CARAPIDAE 0.1 0.07 0.58 830 1.4 0/74 0.65
OPHICHTHIDAE

Pisodonophis cruentifer 0.1 0.14 1.16 830 1.4 0/74 1.30
CLUPEIDAE 0.1 Nn.04 0.35 873 1.4 0/74 0.37

Brevoortia tyrannus 0.1 0.04 0.35 873 1.4 0/74 0.37
ENGRAULIDAE 2.4 12.63 68.17. 540 35.1 1774  117.46

Anchoa hepsetus 0.5 2.58 9.00 349 18.9 0/74 23.99

Engraulis eurystole 1.6 8.42 23.56 280 5¢.7 1/74 78.31
MAUROLTCIDAE

Maurolicus muelleri 0.3 1.27 5.74 452 8.1 0/74 11.81
SYNODONT IDAE ' 0.1 0,31 1.44 465 5.4 0/74 2.88
PARALEPEDIDAE 0.3 1.36 5.09 374 10.8 a/74 12.65
MYCTOPHIDAE 0.1 0.15 0.87 58] 4.1 0/74 1.40

Diaphus sp. 0.1 0.09 0.62 692 2.7 0/74 0.84

LOPHIFORMES

LOPHIDAE

Lophius americanus 0.1 0.46 1.91 415 . 6.8 0/74 4.28
GADIDAE

Enchelyopus cimbrius g.1 0.03 0.23 773 1.4 0/74 0.28

Meriuccius bilinearis 1.4 7.09 22.59 319 27.0 0/74 65.94

Urophycis spp. 28.5 147.54 286.43 194 75.7 16/74 1372.12
SERRANIDAE 0.1 0.03 0.23 773 i.4  0/74 0.28
OPHIDIIDAE-ZOACHIDAE 6.6 33,96 118,01 347 75.7 0/74  315.83
SYNGNATHIDAE 0.1 0.07 0.34 491 4.1 0/74 0.65
SERRANIDAE

Centropristis striata 0.3 1.61 4.65 289 21.6 0/74 14.97
POMATOMIDAE .

Pomatomus saltatrix n.1 0.15 0.87 581 4.1 0/74 1.40
CARANGIDAE 0.1 0.23 1.58 685 2.7 /74 2.14
LUTJANIDAE 0.1 0.26 2.21 850 1.4 0/74 2.42
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TABLE 5.3.2 {continued)

September 23 to October 2, 1974

Abundance
% of Hean c.v. % 1 2 Estimate
Taxa Total No/1Om2  S.D, (%) Occur.' Dom? (Nox1010)

SPARIDAE 0.1 0.15 1.28 852 1.4 0/74 1.40
SCIAENIDAE .

Larimus fasciatys 0.1 0.1 0.65 594 2.7 0/74 1.02

Micropogon undulatus 12.27 63.67 302.65 476 27.0 10/74  591.67

Menticirrhus saxatilis 0.1 0.01 0.12 16 1.4 0/74 0.09
LABRID-SCARID 0.1 0.15 0.90 &0 2.7 0/74 1.40
URANOSCOPIDAE 0.1 0.15 0.73 489 4.1 0/74 1.40
BLENNIIDAE 0.1 0.27  1.38 510 4.1 0/74 2.5
CALLIONYMIDAE 0.1 0.15 1.28 853 1.4 0/74 1.40
GOBTIDAE 0.7 3.68 13.33 362 20.3 2/74 34,22
TRICHIURIDAE 0.1 0.15 0.87 581 4.1 0/74 1.40
SCOMBRIDAE

Auxis sp. 0.1 0.08 0.70 871 1.4 0/74 0.74
STROMATEIDAE

Peprilus triacanthus 0.2 0.86 2.10 244 18.9 0/74 8.00
SCORPAENIDAE 0.1 0.07 0.42 594 2.7 0/74 0.65
TRIGLIDAE _

Prignotus sp. 17.74 82.23 296.10 360 56.8  9/74 764.74

~ BOTHIDAE 0.1 0.15 0.77 514 4.1 o/74 . 1.40

Bothus sp. 0.3 1.43 4.64 325 14.9 0/74 13.30

Citharichthys arctifrons 16.2 83.81 334.54 399 54.1 3/74  779.43

Etropus microstomus 5.2 27.08 71.66 265 55.4 1/74 251.84

Hippoglossina oblonqus 1.8 9.05 35.90 397 36.5 0/74 84.17

Paralichthys dentatus 1.0 0.57 2,04 357 10.8 0/74 5.30

Scophthalmus agquosus 0.9 4.65 11.90 256 31.1 1774 43.25

Syacium 11Tosun 0.2 1.03 6.83 663 5.4 0/74 9.58

CycTopsetta fimbriata 0.1 0.08 0.70 8N 1.4 0/74 0.74
CYNOGLOSSIDAE

Symphurus sp. 0.1 0.09 0.47 526 4.1 0/74 0.84
BALISTIDAE 0.1 0.05 0.47 367 1.4 0/74 0.47
UNIDENTIFIED 2.8 19.68 133.55 679 4.9 1/74 183,02

1/ Oceur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index represents the number of samples in which the species (taxa)
constituted 50% or more of larvae at a station.
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TABLE 5.3.3. Species composition, frequency of occurrence and abundance estimates
for larval fishes collected in the Middie Atlantic Biht, fall 1975.

October 15 to November 7, 1975 -A

Abundance

% of Mean C.V. 4 Estfma?s

Taxa Total No/lomé  S.D. (%} Occur.l Dow.2 (Nox1010)
CLUPEIFORMES 0.8 0.19 1.10 578 3.6 0/83 1.82
CLUPEIDAE 0.8 0.19 1.10 578 3.6 0/83 1.82

Brevoortia tyrannus 5.9 1.38 7.01 508 12.0 0/83 13.25
ENGRAULIDAE 0.7 0.16 1.43 892 1.2 0/83 1.54

Anchoa hepsetus 0.7 0.17 0.64 376 8.4 2/83 1.63

Engraulis eurystole 1.4 0.32 1.79 559 7.2 1/83 3.07
STERNOPTYCHIDAE .

Cyclothone sp. 0.3 0.07 0.66 941 1.2 0/83 0.67
SYNODONTIDAE | 0.1 0.02 0.22 1095 2.4 0/83 0.19
PARALEPEDIDAE

Notolepis rissoi 0.5 0.12 0.77 643 2.4 0/83 1.15
MYCTOPHIDAE .

Ceratoscopelus maderensis 25.7 6.01 27.69 481 10.8 7/83 57.70
GADIDAE

Enchelyopus cimbrius 0.1 0.02 0.22 1095 1.2 0/83 0.19

Merluccius albidus 0.8 0.18 1.65 914 1.2 0/83 1.73

Merluccius biilinearis 5.0 1.17 8.1%3 700 6.0 3/83 11.23

Urophycis spp. 11.3 2.64 6.08 230 32.5 12/83 25.34
OPHIDIIDAE-ZOARCIDAE 1.9 0.45 1.23 274 14.5 0/83 4.32
ATHERINIDAEL

Menidia menidia 1.8 0.41 3.22 786 2.4 1/83 3.94

Menidia beryllina 0.1 Q.01 .11 1090 1.2 0/83 1.00
SYNGNATHIDAE 0.2 0.04 0.24 610 2.4 0/83 0.38
SCIAENIDAE

Bairdiellachrysura 0.1 0.01 .11 1090 1.2 0/83 0,10

Micropogon undulatys 6. 1.45 5.64 389 15.7 3/83 13.92
BLENNTIDAF 0.1 0.02 0.15 770 2.4 0/83 .19
GOBIIDAE 1.4 0.34 1.61 474 7.2 0/83 3.26
STROMATE IDAE

Peprilus triacanthus 0.3 0.06 0.39 657 2.4 0/83 0.58
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TABLE 5.3.3 {continued)

{ictober 15 to November 7, 1975

Abundance
% of Mean c.v. % Estimate
Taxa Total MNo/lom2 S.D. (%) Occur. Dom. (Nonpm}
]
TRIGLIDAE
Prionotus sp. 0.6 0.13 0.84 645 3.6 0/83 1.25
BOTHIDAE
Bothus sp. 0.6 0.13 0.85 655 2.4 0/83 1.25
Citharichthys arctifrons 0.6 0.13 0.73 561 3.6 0/83 1.28
ttropus microstomus 0.6 0.14 0.54 . 389 7.2 0/83 1.25
5ara%1chthys dentatus 9.1 2.13 5.14 241 27.7 3/83 20.45
Scophthalmus aquosus 21.9 5.13 20.42 398 28.9 14/83 49,25
Cx;iopsetta fimbriata 0.2 0.05 0.44 878 1.2 0/83 0.48
CYNOGLOSSIDAE
Symphurus sp. 0.2 0.05 0.35 £92 2.4 0/83 0.48

UNIDENTIFIED : 0.8 0.18 1.65 914 1.2 0/83 1.73

1/ QOccur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index represents the number of samples in which the species (taxa)
constituted 50% or more of larvae at a station.
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TABLE 5.3.4. Species composition, frequency of occurrence and abundance estimates
for larval fishes collected in the Middle Atlantic Bight, spring 1974.

March 12 to May 1, 1974

Abundance
: % of Mean c.v. % 1 2 Estimate
Taxa Total No/10me S.D. (%) Occur.' Dom.t {Nox1010)

ANGUILLIDAE .

Anguilla rostrata 0.4 0.13 1.02 781 1.6 o/62  1.14
CLUPEIDAE

Etrumeus teres 1.5 0.43 1.83 424 .0 2762 3.78
ENGRAULIDAE : 2.0 nN.77 3.76 488 6.4 2/62 6.78
SYNOPONTIDAE n.1 0.03 0.25 846 1.6 n/62 0.26
PARALEPEDIDAE

Notolepis rissoi 0.1 0.03 0.25 B4s 1.6 n/62 0.26

Paralepis coreqonoides 1.4 0.41 1.75 427 6.4 1/62  3.61
MYCTOPHIDAE

Benthosema glaciale 0.1 0.03 0.25 846 1.6 /62 0.26

Ceratoscopelus warmingi 0.1 N.03 0.25 846 1.6 n/62 0.26

Hygophum sp, 1.4 0.40 1.95 488 4.8 0/62 3.52

Myctophum punctatus 0.1 0.03 0.25 846 1.6 0/62 0,26
LOPHIIDAE

Lophius americanus 0.2 0.06 0.36 593 3.2 0/62 0.53
GADIDAE

Enchelyopus cimbrius 4.4 1.29 2.61 202 25.8 0/62 11.35

Gadus morhua 7.3 2.13 5.8 276 32.2 2/62 18.75

Melanoqgrammus aeqlefinis 0.6 0.18 1.17 647 3.2 0/62 1,58

Merltuccius bilineartis 0.7 0.21 1.04 496 4.8 0/62 1.85%5

Pollachius virens 3.1 0.90 4.69 521 9.6 2/62 7.92

Yrophycis spp. 0.4 Nn.13 0.50 381 9.7 2/62 1,14
OPHIDIIDAE-ZDARCIDAE 0.1 0.03 0.25 846_ 1.6 /62 0.26
SYNGNATHIDAE 0.1 0.03 0.25 846 1.6 0/62 0.26
SPARIDAE 0.4 0.13 0.74 565 3.2 n/62  1.14
SLENNTDAE 0.2 0.05 0.38 762 1.6 n/62 0.44
STICHAEIDAE

Lumpenus lumpretaeformis 0.8 0.23 0.80 347 8.1 0/62 2.02
PHOLIDAE

Pholis gunnellus 0.2 0.06 0.51 846 1.6 0/62 0.53
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TABLE 5.3.4 (continued)

March 12 to May 1, 1974 :
. Abundance

% of Mean C.v. % 1 zEstimaTs
Taxa Total No/10m s.D. (%) Occur. Dom.© (Nox10!)
CRYPTACANTHODIDAE

Cryptacanthodes maculatus 0.2 0.05 0.38 762 1.6 0/62 0.44
AMMOD YT IDAE '

Ammodytes spp. 31.3  91.50 24.72 270 53.2 17/62 80.52
GOBIIDAE 0.1 0.03 0.25 846 1.6 0/62 0.26
SCOMBRIDAE

Scomber scombrus 0.2 0.05 0.38 762 1.6 1/62 0.44
STROMATEIDAE 0.1 0.03 0.25 846 1.6 0/62  0.26

Peprilus triacanthus 0.1 0.03 0.2 846 1.6 1/62 0.26
CUTTIDAE 0.2 0.06 0.51 846 1.6 0/62 Q.53

Myoxocephalus aenaeus 0.5 0,15 1.02 681 3.2 0/62 1.32

Myoxocephalus sp. 0.6 .16 0.77 482 4.8 n/62 1.41
CYCLOPTERIDAE

Liparis sp. 0.6 0.16 0.68 426 6.4 0/62  1.41
BOTHIDAE

Bothus sp. 0.1 0.03 0.25 846 1.6 0/62 0.26

Paralichthys dentatus 0.3 0.10 0.76 762 1.6 0/62 0.88

Scophthalmus aquosus 0.1 0.02 0.13 635 1.6 ~ 0/62 1.76
PLEURONECTIDAE 0.9 0.27 2.16 800 1.6 1/62 2.38

Glyptocephalus cynoglossus 1.9 0.55 1.88 342 9.7 2/62 4.84

Limanda ferruginea 35.7 10.40 25.00 240 40.0 10/62 91.52

Pseudopleuronectes americanus 0.1 n.03 0.25 846 3.2 1/62 0.26
UNIDENTIFIED 1.0 0.29 0.95 327 9.7 2/62  2.55

1/ Occur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index represents the number of samples in which the species (taxa)
constituted 50% or more of |arvae at « station.
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TABLE 5.3.5. Species composition, frequency of occurrence and abundance estimates
for larval fishes collected in the Middle Atlantic Bight, spring 1975,

March 4 to March 16, 1975

Abundance
% of Mean cC.v. % Estimate
Taxa Total MNo/lOmZ  S$.D. (%) Occur. Dom. (Nox10!0)

CONGRIDAE 0.4 0.18 0.86 478 4.4 1/45 1.13
OPHICHTHIDAE 0.4 0.6 1.04 652 2.2 1/45 1.01
PARALEPEDIDAE 0.4 0.16 1.04 652 2.2 0/45 1.01

Notolepis rissoi 0.5 0.22 1.04 474 4.4 2/45 1.09

Paralipfs coregonoides 1.8 0.73 1.94 265 13.3 3/45 4.60
MYCTOPHIDAE 0.3 0.13 0.89 688 2.2 0/45 0.82
GADIDAE

Enchelyopus cimbrius o.1 0.04 0.30 745 2.2 0/45 0.25

adus morhua 3.7 1.56 3.63 233 20.0 1745 9.83

Melanogrammus aeglefinus 0.6 0.27 1.07 398 6.7 1/45 1.70

Pollachius virens 8.9 3.Nn 9.83 265 28.9 4745 23.37
OPHIDIIDAE-ZOARCIDAE 0.2 0.07 0.45 639 2.2 1/45 0.44
CRYPTACANTHODIDAE

Cryptacanthodes maculatus 0.2 0.07 0.45 639 2.2 0/45 0.44
AMMODYTIDAE

Ammodtyes spp. 80,2 33.31 73.43 220 57.7 23/45  209.85
BOTHIDAE

Paralichthys dentafus 1.1 0.47 1.52 323 8.8 3/45 2.96
PLEURONECTIDAE

Glyptocephalus cynoglossus 0.3 .13 0.89 688 2,2 1/45 0.82

1/ Occur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index represents the number of samples in which the species (taxa)
constituted 50% or more of {arvae ot g station.
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TABLE 5.3.6. Species composition, frequency of occurrence and abundance estimates
for Tarval fishes collected in the Middle Atlantic Bight, spring 1976,

March 5-24, 1976

Abundance
% of Mean c.vV. % 1 2 Estimate
Taxa Total Mo/10me S.0. (%) Occur.' Dom.c (Nox1010)

ANGUILLIDAE

Anguiila rostrata 0.2 0.10 0.62 582 4.0 0/76 0.99
CONGRIDAE <0.1 0.02 n.22 &7z 1.3 0/76 0.24
OPHICHTHIDAE |

Myrophis punctatus 0.1 (.03 0.34 873 1.3 0/76 0.37

Ophichthus ophis 0.1 0.03 0.34 873 1.3 0/76 0.37

Pisodonophis cruentifer n. n.06 0.57 372 1.3 0/76 0.62
CLUPEIDAE 8.2 3.26 25.62 785 ° 5.3 2/76 30.67

Clupea harenqus <M1 n.02 0.22 872 1.3 0/76 0.24

Etrumeus teres 0.7 0.46 3.35 729 2.0 1/76 4.33
ENGRAULIDAE

Anchoa mitchilli n.8 (.52 3.81 725 4.0 2/76 4.94
GONNSTOMATIDAE

Gonos toma elonqatum 0.1 0.06 0.57 871 1.3 0/76 0.62

Maurclicus muelleri 1.7 1.03 5.50 530 5.3 2/76 9.77

Vinciguerri lucetia 0.2 0.13 0.80 612 2.6 0/76 1.24
SYNODONTIDAE _ 0.1 0.03 0.384 871 1.3 0/76 0.36
CHLOROPHTHALMIDAE ,

Chlorophthalmus agassizi 0.1 0.05 0.45 8N 1.3 0/76 .50
PARALEPIDIAE .

Notolepis rissoi 0.1 0.06 n.57 872 1.3 = 0/76 0.62

Paralepis coregonoides 0.3 0.15 0.98 &21 2.6 2/76 1.49
MYCTOPHIDAE

Benthosema glaciale .2 0.1 1.03 871 1.3 0/76 1.1

LOPHIFORMES 1 0.07 0.68 871 1.3 0/76 0.74

LOPHIDAE

Lophius americanus 0.2 0,11 n.76 644 2.6 0/76 1.1
GADIDAE

Enchelyopus cimbrius N.i 0.03 0.34 8N 1.3 0/76 0.37

Gadus morhua 1.0 n.88 3.3 375  10.5 0/76 5.81

MerTuccius hilinearis 0.1 0.07 0.51 646 2.6 0/76 Q0.7

PoTlachius virens n.5 0.34 1.44 423 7.9 0/76 3.40

Qroghgqi§ spp.- 0.1 Q.06 0.4 624 2.6 0/76 0.62



TABLE 5.3.6 (continued)

Harch 5-24, 1976

Abundance
% of  Mean C.v. ;A Estimate
Taxa Total No/10m2 $.0. (%) Occur.] Dom.Z (Nox1010)
SYNGNATHIDAE '
Syngnathus fuscus <0.1 0.02 0.22 8N 1.3 0/76 0.24
SERRANIDAE 0.1 0.06 0.57 87 1.3 a/76 0.67
SPARIDAE 0.1 0.03 0.3 871 1.3  o/76  0.37
SCIAENIDAE 1.3 0.78 6.42 814 3.9 1/76 7.42
LABRIDAE 0.1 0.07 0.68 871 1.3 0/76 0.74
PHOLINDAE
Pholis gunnellus 0.1 0.03 0.25 646 2.6 0/76 0.37
AMMODYTIDAE
Ammodytes spp. 83.8 52.92 61,12 115 75.0 56/76 497.46
GOBITDAE 0.3 0.18 1.10 599 3.9 0/76 1.73
STROMATEIDAE
Peprilus triacanthus 0.1 6.03 0.34 871 1.3 0/76 0.37
SCORPAENIDAE
Scorpaena plumieri 0.1 0.07 0.68 871 1.3 0/76 0.74
TRIGLIDAE
Prionotus sp. 0.1 0.03 0.3¢ 81 1.3 0/76 0.37
COTTIDAE
Myoxocephalus sp. <0.1 0.02 n.2z 872 1.3 0/76 0.24
CYCLOPTERIDAE
Linaris sn. <01 0.02 0.22 872 1,3 0/76 0.24
BOTHIDAE
Citharichthys arctifrons 0.2 0.10 0.66 631 2.6 0/76 0.99
Hippoglossina oblongus 0.1 0.03 0.25 646 2.6 N/76 0.37
Paralichthys dentatus 1.2 0.72 2.66 367 9.2 1/76 6.81
Scophthalmus aquosus <0.1 0.02 0.22 871 1.3 0/76 0.24
PLEURONECTIDAE
Pseudopleuronectes americanus 0.1 0.05 0.32 612 2.6 0/76 0.50
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TABLE 5.3.6 {(continued)

March 5-24, 1976

Abundance
% of Mean C.v. 4 Estimate
Taxa Total No/10m2  S.D. (%) Occur.) Dom2 (Nox1010)
CYNOGLOSSIDAE
Symphurus sp. 0.1 0.03 0.34 871 1.3 0/76 0.37
TETRAGDONTIDAE 0.1  0.06 0.57 871 1.3  0/76 0.62
UNIDENTIFIED 0.3 D.15 0.96 612 2.6 0/76 1.49

1/ Qccur: Frequency of occurrence converted to percent.

2/ Dom: Dominance index represents the number of samples in which the species (faxa)
constituted 50% or more of larvae at a stafion.,
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TABLE 5.3.7. Zooplankton volumes (ml/tow} collacted by 61-cm bongos fitted with 0.333 mesh tn Middle Atlantic Bight.

Fall 1973 Fall_1974 Falt 1975 spring 19741/ Spring 1975 Spring 1976
Cruise 5ta. Vol. Cruise Sta. ¥ol.  Cruise 5ta. Vol. Cruise 5ta. Yol. Cruizse $ta. Vol. Cruise Sta. ¥ol.

AL73-08 1 65 DL74-11A-2 - DL75-17 5 O AT7A-02 3 30 ALTS03 4 M DL6-05 2 A0
5 - Ad 11 74 6 40 9 26 5 630
§ 50 B-3 130 | 020 8 50 15 122 B 3§
1255 B-5 65 12 0 g 35 16 3 11 491
13 ™0 -2 70 13 100 0 25 22 & 12 70
14 65 4 - 6 2 13 % % 70 1" X
0 80 6 - 17 50 4 40 W 8 15 40
2 150 -1 110 2 15 95 a2 % 19 10
a2 3 % u W0 16 50 45 164 2 10
2 150 05 45 0 2 17 & 47 122 25 2
s« -7 - I 60 120 5 21 2 10
51 20 E-2 105 ¥ n 6 15 53 40 0 2
56 20 4 B B 2 6 3% 54 343 3 20
57 60 E6 35 ¥ 66 40 55 100 33 20
55 70 P18 2 X 68 20 57 48 B »
5 15 F-3 40 u 60 8 50 80 95 20 20
6 X F-5 - 48 20 72 80 81 50 “ 20
6 115 F-7 20 51 20 7 ® 83 & 45 50
68 20 G5-2 70 83 40 L &5 45 43 30
70 50 64 35 54 20 % 3 88 12 50 20
7110 0412 4 96 55 20 % 2 n oy 51 40
72 4 5 78 57 20 8 50 73 4 53 20
o7 8 103 60 80 OL7A-0Z B85 20 n o8 56 170
7 A0 0 64 64 40 87 A2 10 56 20
7 & N s 65 40 88 60 A4 - &4 115
78 8 15 28 6 S0 91 65 8-31 40 §5 205
a7 18 117 67 60 % 10 8-5 45 66 445
g2 J5 2 1 68 40 97 5 -2 10 59 160
87 120 T ] Wi 70 c4 40 72 100
88 120 27 83 B 50 102 30 Cc-6 - 74 10
8 9w k1] 98 % 60 105 50 1 25 78 10
93 110 2 58 2 X 109 B 03 78 %0 50
% 125 % 0 nz 15 D-5 40 82 10

AT73-03 5 20 3721 % 10 1615 87 - 83 10
8 65 a8 8 10 M9 100 E-2 45 84 140
15 45 2 8 91 @ 121 3 £4 - 25 120
16 60 PYR 2 @ 123 30 -6 10 88 20
19 10 47 20 84 X 14 10 F-1 40 8% SO
20 45 50 46 95 40 143 &0 F-3 35 90 10
21 70 54 64 37 40 186 20 F-5 40 92 20
231 110 56 2 92 20 148 50 F-7 20 93 4
2% 1% ANt 2 2 99 20 151 40 &2 60 96" M
21 60 3 26 101 4 153 50 &4 - 97 60
28 45 [ 52 102 40 157 90 98 20
33 250 n 2 103 0 99 20
3’ 25 23 9 107 &0 10% 110
33 90 25 12 108 10 03 X0
fn 210 29 3 1m0 106 20
43 10 3 38 6 20 109 B
45 65 » 11760 n3 20
5110 a3 118 40 14 25
54 130 43 47 120 40 116 20
57 10 W 55 121 40 18 0
59 55 48 25 122 20 120 10
6 X 51 40 123 20 123 4
6 60 54 48 126 3 125 20
&7 N 57 66 129 80 128 20
6 130 51 2 20 130 70
60 8 63 133 20 132 40
n 1 57 60 13420 13 20
0 100 8 138 136 40 140 10
8 10 17 %2 138 40 142 40
8 70 75 B8 139 40 s 0
87 &0 77 0 42 40 147 W0
92 150 0 54 146 50 g 5
93 110 g2 8 147 40 153 20
% 2 81 129 143 70 155 1%
98 45 % @ 151 70 156 20
99 a0 88 76 152 40 157 25
02 40 9N 70 154 40 159 20
105 35 92 84 156 80 160 110
07 10 94 6 157 40 163 40
42 20 95 ¥ 161 20 167 3
144 100 97 60 164 140 169 20
145 100 94 N 169 30 170 50
6 155 N 64 172 &0
147 50 173 0
155 0 176 60
163 75 19 80
167 140 183 100
168 20 185 120
169 X0 188 100

190 60

1/ volumetric data for 19 stations occupied
on AL-74-04 not available
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6.0 Vertical Distribution and Diel Movements of Coastal Marine Fish
Larvae:

6.1 Introduction: Our ichthyoplankton surveys comprise the most
comprehensive data hase on seasonality, distribution, and
abundance of fish eggs and larvae collected in the Middie
Atlantic Bight. Despite their significance to our under-
standing of the early life history of coastal fishes, we
found it necessary to augment the surveys with micro-
distribution studies to investigate the role of circulation
in dispersing young fishes during planktonic development.

To this end we conducted a series of studies using a free-
drifting parachute drogue. Our primary objectives were to
determine whether larval fishes undergo diel migrations,
whether the migrations are repetitious in time and extent,
and how they interact with circulation to affect dispersion.

6.2 Methods: After selecting a target species, we used our
survey data to choose the most likely area for finding a
concentration of larvae. The specific site was determined
at the outset of each cruise by making a series of trial
tows and immediately examining the catch. When a suitable
patch of larvae was Tocated, we deployed a free-drifting
parachute drogue similar to that described by Volkmann
et al. (1956).

Each study in the series of cruises lasted three days, or
72 h. Samples were taken at 3-h intervais with an array

of four 20-cm bongos fitted with 0.505-mm mesh nets. Each
tow lasted 15 min. Towing speed was 5 kts. Readings ob-
tained from digital flowmeters were used to calculate the
amount of water sampled by one side of each bongo. With
the exception of the surface-sampling net, the bongos were
attached to the towing wire to sample at depths where tem-
perature changes were greatest. Bathykymographs were attached
above two of the three subsurface nets to monitor sampling
depth profiles. Temperature and salinity observations were
recorded prior to each tow.

6.3 Results: Two of the four cruises in the series produced
informative rasults for several species. A spring cruise
in 1972 to study yellowtail flounder and Atlantic mackerel
* was, perhaps, the most successful. The study site was 98 km
south of Montauk Point, New York (Figure 6.3.0).

6.3.1 Spring 1972-Vertical Distribution of Larval Yellowtail
F%ounder, Limanda ferruginea, Atlantic mackerel, Scomber
scombrus, and Associated Species: Surface temperature
averaged 15°C, bottom temperature 5.7°C, during the
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study., A thermal gradient of about 5°C was setting up
between 10 and 20 m and a second, weaker gradient occurred
between 30 and 40 m. Salinity increased from 31.3 o/o0 at
the surface to 32.8 o/00 near bottom (Figure 6.3.1). We
sampled at surface, 8, 20 and 48 m. The drogue drifted in
a sluggish manner, following an erratic course-that re-
peatedly crossed its own path. In three days it travelied
a net distance of only 5.4 km, never straying more than

7.2 km from the point of deployment. Because the direction
of drift shifted at approximately 6-h intervals, we concluded
that tidal currents were Iargely accountable for its move-
ments (Figure 6.3.0). _

Analysis of variance indicated that we stayed with the

same patch of yellowtail flounder larvae. Mean dif-
ferences in size and number of larvae collected daily

were not significant but there was a highly significant

di fference between means of day and night catches, and
between catches with depth. We attributed these dif-
ferences to evening shifts in the distribution of most
larvae towards the surface whére two nets fished.

These diel movements were repetitious in time and

~extent. Differences in mean catches within day and

night catches, and with depth at a given time during

each day were not significantly different (Table 6.3.0).
During the 3-day study we caught only two larvae at the
surface during daylight. Larvae began to ascend at about
sunset and were most concentrated near the surface at 2200 h.
Larvae disappeared from the surface between 0400 and

0700 h.

The amplitude of the vertical movements were size-
dependent. Small, recently hatched larvae remained

at mid-depths during day and night. Intermediate-
sized larvae moved toward the surface at night from
mid depths. Large larvae moved throughout the water
column., At night they were near the surface; during
the day, near bottom (Figure 6.3.2). We beljeve this
repetitious behavior plays a major role in determining
the extent of horizontal displacement during larval
development. Wind is one of the most important driving
forces behind circulation in the Middle Atlantic Bight
and, of course, has its greatest influence on surface
and near-surface water. Although yellowtail flounder
larvae were not at the surface during daylight, 44% of
our night catches were collected by the surface net.
During hours of darkness, wind-driven surface currents
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6.3.2

influenced their horizontal displacement. However,

we concluded from the performance of the drogue that
passive transport was not significant during daylight
hours, which at the time accounted for 15 h/day (Smith
et al. 1978).

Weighted mean capture depths of Atlantic mackerel larvae
indicate that the young scombrids are deeper in the water
during daylight than at night. Catch rates by each of
the four nets support the weighted mean data. Night
catches at the surface were greater than daytime catches
at the surface on all three days, while the catch at

20 m was consistently greater during daytime than at
night. The catch rate at 8 m was not consistent.

During the first two days night catches were greater
than daytime catches, but on the third day the situation
was reversed.

Small larvae (<4.9 mm) tended to occur at greater depths
than large larvae (>5.0 mm) at all times. Larvae <4.9 mm
were at weighted mean capture depths between 5.5 and 14.0 m;
those >5.0 mm between 2.5 and 7.0 m. During the 3-day
study there was a general upward trend in mean capture

depth of both size groups. We attributed this trend to
abating south to southeast winds and moderating sea
conditions.

Finally, we caught two other species in sufficient numbers
to plot their distribution with time and depth. The day-
night patterns in the vertical distribution of both four-
beard rockling, Enchelyopus cimbrius, and witch flounder,
Glyptocephalus cynoglossus, were similar. Both species

were most abundant at 22-m depths during daylight tows
and at 8 m at night. Thus their distribution during both
periods was deeper than that of yellowtail flounder and
Atlantic mackerel (Figure 6.3.3).

Summer 1974-Vertical Distribution of Larval bluefish,

Pomatomus saltatrix, and Associated Species:

Results: During the summer of 1974 we completed another

in this series of cruises with bluefish as the target

species. We found a patch of young bluefish on July 18
about 95 km east of QOcean City, Maryland where water

depth was 57 m (Figure 6.3.0). Sampling procedures were
the same as those used to study yellowtail flounder larvae
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except that nets fished at surface, 4, 15 and 30 m.
For analytical purposes day tows, and those taken at
night, were considered replicates.

Wind was from the southwest at speeds up to 25 kts
during the first two days. After shifting to the north-
west on the third day, it slacked off and continued to
shift to the north, northeast , and finally southeast.
Despite the brisk, predominantly southwest winds the
drogue drifted a straight-line distance of 25 km in a
westerly direction. The rotary path of the drogue
suggests that it was propelled by tidal circulation
(Figure 6.3.0). Average temperature and salinity pro-
files for the 3-day experiment are shown in Figure 6.3.4.
Larvae of the following six taxa were present in
sufficient numbers to be included in an analysis of
variance: bluefish, frigate mackerel (Sarda sarda),
butterfish (Peprilus triacanthus), hakes iUroE ycis
spp.}, Gulf Stream flounder (Citharichthys arctifrons),
and fourspot flounder (Hippoglossina oblongus). Dis-
tribution with depth was s1gn1f1cantly different for
all six, and for each species the depth distribution
during daylight was significantly different from that
at night. Unlike the yellowtail flounder study when
we stayed with the same patch of larvae for the 3 days,
daily differences in the catches of bluefish, frigate
mackerel, and fourspot flounder indicate that the drogue
did not stay with the initial concentrations of these
larvae or that their behavior i.e., distribution with
depth, changed daily (Table 6.3.2). Despite these
differences, bluefish and frigate mackerel were most
abundant at depths <10 m, while the other four spec1es
were most abundant at 15 m (Kendall 1978). Although
we sampled 1ittle more than half the water column,

it appears from the meager catches in the 30-m net
that the sampling regime included the depth distri-
bution of the principal species (Figure 6.3.4).
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1

Sites of 72-h studies of diel movements and vertical
distribution of larval fishes in the Middle Atlantic
Bight, spring 1972 and summer 1974 (®upper map; []
lower map). Inserts show theoretical track of drogue
and its position at 3-hr samplfing intervals during
each study. .
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TABLE 6.3.0. Analysis of variance of data pertaining to diel movements of
yellowtail flounder larvae. Variables include days, time
{day vs night), capture depth, and length of larvae, grouped
into size categories of <4.0, 4.1 to 8.0, 8.1 to 10.0 and
>10 mm. Data were transformed to logjg {x+1) and pertain to
3 day tows and 3 night tows taken during each day of the 3-
day study {from Smith et al. 1978).
Source of
variation d.f. S. S. M, S, F
1 (days) 2 0.21 0.11 0.93
2 (day-night) 1 23.83 23.83 208 .40**
3 (depth) 3 16,81 5.60 48,99**
4 (size of larvae) 3 73.49 24 50 214.53**
1,2 2 0.23 .1 1.01
1,3 6 1.79 0,30 2.61*
1,4 é 1.45 0.24 2.
2,3 3 43,63 14 .54 127 .18**
2,4 3 3.94 .31 11 .47%*
3,4 9 14,86 1.65 14 44**
1,2,3 é 2,20 0.37 3,21
1,2,4 é 0.45 0.07 0.66
1,3,4 18 2,37 0.3 1.15
2,3,4 9 13,13 .46 12.76**
1,2,3,4 18 2.80 0.15 1.36
within replicates 192 21,95 . 0.11
total 287 223.14
* =0,05
**p 20,01
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TABLE 6,3.1, Distribution of larvae and analysis of variance for fish larvae that commonly occur in the
Middle Atlantic Bight during summer (from Kendall 1978). :

Mean Numbers'of'Larvae Per Tow

Light Condition bepth : Days
Overall Day Night 0-m Y-m 15-m 30-m 1 2 3
" Bluefish 91.9 103.1 80.7 97.8 2u1.1 23.9 4.7 53.5 125.4 96.8
Hake lis.0 117.2 118.8 107.4 9.4 251.6 21.7 120.8 111.7  121.5
Bulf Stream flounder 87.4 100.2 4.5 15.8 27.0 292.2 1u4.4 50.9 101.8 10%.3
Fourspot flounder 37.3 37.3 7.4 13,5 15.1 112.86 8.3 22.9 30.8 58.3
Butterfish 36.8 35.2 38.2 21.1 27.8 92.2 5.9 30.3 39.4 40.5
Frigate mackerel 33.9 29.3 38.5 31.6 93.8 7.9 . 2.3 18.4 47.6 35.7
T Values
. Days-
Days - Diel - Depth Days-Diel Days-Depth Diel-Depth  Diel-Depth
Bluefish 1u,169%% 4,075% §3.356%:% 7,167 6., 5020 24, 820%% 5., 3yl
Eake 0.258 0.002 60.22u% 0.8u42 1.510 4,732%% 4,31 1%%
Gulf Stream Flounder 2.119 1.037 29.399%% 0.285 2.152 i,186% 0.151
Fourspot flounder 16,229 0.001 89,1130 0.320 19, 51n%% 12, 3p7%% 0.399
Butterfish 0.868 0.179 30.183%% 1.198 1.407 T 3.878%% 0.756
Frigate mackerel 4.110% 1.219 25,197 0.121 2.u488% 3.168% 0.311

P=0.05
P=£0.01



7.0 Discussion: The data summarized in this report represent more than
a decade of research on the early life history of coastal fishes in
the Middle Atlantic Bight. They clearly show both differences and
similarities in the spawning habits and the subsequent distribution
of eggs and larvae over time. Since the Dolphin survey in 1965-66,
much of the research in NMFS has turned toward fisheries management,
an endeavor which must include scientific inputs that will allow
managers to predict the size of incoming year classes. This fore-
casting capability will be realized when we understand the intricate
network of biological and environmental factors that affect recruit-
ment processes. Although we are not yet there, the studies sum-
marized in this report provided excellent background information to
build upon. They formed the basis for planning subsequent research
that is now ongoing, and for measuring the influence of man's activi-
ties on the early 1ife history of coastal fishes in the Bight. MWe
have learned through these endeavors that: 1) the Middle Atlantic
Bight is an important spawning area for a diverse assemblage of
coastal fishes. Spawning goes on year-round but most fishes spawn
on a seasonal basis. On a small scale, the duration of spawning
and the geographic occurrence of spawning products vary annually
between and within species but on a large scale they are strikingly
similar. The abundance of both eggs and larvae varies within a season
and from year to year. Our data on hakes and Gulf Stream flounder ‘
exemplify the above. 2) Because of the annual shifts in distribution,
and despite the fluctuations in abundance, fish eggs and larvae can
be found throughout the Bight from the breaker zone to the shelf
edge. There is no single area or areas that the coastal marine fish
community uses for spawning. The entire continental shelf provides
habitat for planktonic eggs to develop and for larvae to grow and
metamorphose. 3) Predicting the potential impact of natural and man-
induced mortality requires a time series of information on the broad-
scale distribution and abundance of marine organisms. Only large-
scale surveys conducted at freguent intervals of time and designed
to cover entire distributional ranges can provide such information.
4) Marine fish produce massive quantities of eggs, which are spawned
over large areas. Spawning areas shift during the season. Most
coastal fishes that spawn at sea do not seek a particular site but
the general spawning area and time can be predicted with the data at
hand. 5) Spawning is influenced by environmental factors. Temper-
ature, in particular, seems important. Spring spawning progresses
northward as waters warm. Fall spawning progresses southward as
coastal waters cool. Circulation plays an important role in the
passive transport of egg and larvae. It is clear to us from our
vertical distribution studies that researchers must investigate the
diel movements of larvae before hypothesizing on how circulation
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affects the distribution and survival of young fishes. 6) Fishes
which differ in both habits and economic significance when mature,
occur together as larvae. In many instances they compete for
survival. Eggs and larvae are vulnerable to their environment.
Natural mortality is greatest during the initial stages of
development. Because of extensive early mortality through natural
causes, the effects of man-induced factors on the relatively few
survivors that will be recruited into the year class must be
understood.
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APPENDIX TABLE 3.3.0.

LRUT SE DATE

D&® & 1 €8S
STA, D w SPECTES aNALYZEYD
c1 al

MERLUICCIUS BILINFAR IS
PARMHICHTHYS [ENTATLS -
SCOPHTHALMUS D UsUS
ACDIT IONAL LARVAE CAUENMT
L4 o #2o 8 84 a s % s 85 s b e s
cz %
AREVDOR T & TYRANNUS
ENCHEL YOPUS C IMBR U
UFCFHYCIS SP.
PARM.ICHTHYS DENTATLS
SCOFHTHM MYS AQUOSUS
.'.'l.ln-'.‘.“-o.'
Cé 12
CLUFEA HARENGLS HaR ENGUS
EXCHEL W LS C MBRILS
GAGLS MDRMJA
MERLUW.CIUS A LINEARTIS
PRREA ICHT WS CENTATUS
SCCATH AL MUS 2QUOSUS

c3

» s s oaE s oas L L

.C 4 % 12
EMCMELYOPUS C MBRIUS
Gapls MORMUA
URNPHYC IS SP,
MERLUCCTUS BILINEARTS
ETREPUS MTCRO STOMUS
AIRM TCHT YS CENTATLS
SCOMTHAL FYS AQUAOSUS
ANDIT IONAS. LARVAE CAUGHT

PR N A I R
€S (4 12
UFCFHCIS Sp.,
MERLWCCTIUS BILTNEARIS

PARAMLICHT +Y5 CENTATYS
D T T T T
Cs 4 12

UECFHYCES sp,

MER{UCCTUS BILINEARTS

PAR M ICHT ¥¥S CENTATUS

SCOMTHAL MUS AQUOSUS

P T T T e T T
cr & 12
UanpHYCIS P,
MERIUCCTUS BILINFaR 15
CITHARICH THYS ARCTIFRCNS
PARMICHT HYS DENTaTUS

L R e L ]

% 12
UFCHHYCIS 5P,
D O T T
ct s 12

BEEVOOR TT A TYFRANMIIS

PIR M ICHT HYS DENTATLS

SCORMTHALMIS HQUOSUS

ADDITMINAY LARVAE CAUGHT
L L I T TR T T R T
D2 5 12

BREVODRTI A TyRanuus

PARMICHTHYS CENTATLS

SCOPHTHAL MUS BUNSLE
L L T N T
o3 5 12
GACLS NORHJA
URQPHYC IS SP.

MERLICCTUS BILINE&R IS
PARALTCHTHYS L[ENTATUS
SCOMTHALMUS QUDSUS

Eggs and larvae of fishes from R.V. Dolphin survey.
date, D=day and M=month (from

--- PR s .

Tasnskdtinan L ARVAE e daskikssus

NUMBEF LENGTHS {mMM)
TOTAL MEAS. MEAN RANGE MEAS,
SAMPLINE DEPTH 0= 4M

1

1 1 5.2 S

-] 2 4,2 4.l=- 4,2 SL
UNIDENTIFIED
SAMPLING DEPT™H (-134

1 18.7 ™
1 5.0 SL

1 %3 NL
F4 TeT 8.4 9.1 SL
B 6.5 4 9.7 SL

* @N -

a - « v » 3 a « e ¢ 2 *

SANPLING DEPM  O—15M

2 2 8.0 &.3= 9.4 5L
2 2 10.8 10.1-11.5 S
z2- 2 625 Seobm 6.6 L

L R R I L L I TSI

SAMPLINE DBPTH O=13M
1 i

- SL

10 8 5.2 5 6.5 8

2 2 4eé 4e2~ 5.0 NL

4 4 Te2 G4~ 8.0 8L

a -] Be2 4.5 &,% SL
UNIDENTIFIED

L R O L L T T RS

SAMPLING DEPTH o-15M
1 1 2. NL
Gal %3 T.8 M

13 1

1 1 8.8 sL
* » ¢ 5 & F o3 a8 g v e " 3 & p *
SARPLING DEPTH O-15M

4 b S.6 A5 T.2 ML

& 6 B.3 T0- 8.9 M

2 F4 TeT Tud= 0.2 5L

SAMPLING DEPTH O=-L1%M
5 4 b8 5.7 T2 M

1 1 7.5 st
SAMPLIAG DEPTH O-15M
1 1 6.9 NL

" 8 ¢ ¥ 1 = e e 4 B e s & a g

SAMPLING DEPH (- &M
& 6 18.7 1%3.4=-23.8 TL

2 2 8.8 8.3- 9.4 5L
39 EL] %sh 2.7 A& SL
GOBITDAE

L I R N L}

SANPL INE ?EPTH 0= 9M
I

20. 2 T
1 1 8.7 St
[.1.] (1.} 4.9 3.3-5,7 5L

L R I R R I T}

SAFPPLIMG DEPTH O-I5M
16 14 4 Joh= 6.8 SL

4 3 6.3 3.910.9 ML
1 1 4.2 M
i 4 4.0 2.81l.2 S
17 50 4.2 3.1- 5.3 5L

149

et al., 1978).

Berrien

A

SEEESRNNANES LARVAE SHAFSFREAES

NO . NUMBER LENGTHS (NN} M.
EGGS TCTAL MEAS, MEAN  RANGE MEAS. EGGS
a
a
0
¢
B T T T
SAMPLING DEPTH LB-13M
1 1 1S n
o o
147 57
L 1 1 tlC NL 0
0 2 2 8.6 8.2-9,t 8L o
27 18 &9 3.6-32.1 SL
SAMPLING DERTH 18334 .
15 2.2 45 &3 4.6 SL 38
9 9 €.2 2.8~11.1NL
a 17 17T A5 3.2-33.0 M ¢
1L 1 %9 L
0 13 i3 7.2 4.9- 9.6 SL °
16 16 5.2 1.7~ 6.2 SL
UKIDENT [F IEC
SMMPLING DEPTH LE-I
s € A5 3.4= 5.0 M
a Za 15 £.3 3.7=34.5 ML 0
o 2 2 9.5 B.9-10.2 8L 0
G es s e e s s e E s e e mae s
SAMPLING OEPTH LE-IW
0 27 27 Te4 bad 5.6 NL Q
¢ 2 2 8.8 T.9- 9.3 50 0
1 L 42 SL
SAMPLING DEPTH 18-33M
2 2 .9 5.% &3 N
] 26 25 T.7 AW~9.9 M 0
2 2 €7 5.5-°7,8 5L
a 2 2 8.2 T.5 8.6 8L
SAMPLING CEPTH 18=-33
o
0
2
0
0

Under

2
M. PER 10¥
LARY AE EGGS
0.1 0.¢
0.1 0.0
0.6
et ae e
0.3
0.3 &
0.3
0.4 0.0
2.4
o s e ae e
03
0.7 Ly
0.0 83.%
0.3 0.0
1.3 0.0
2%
9.3 0. ¢
3,7 7.5
EN
5.3 0.2
0.3
5.5 0.0
1.7
1.6
10.6 0.0
1.0 a.c
. h e s s
1.3
10.8 0.8
1.3 0.0
0a
L] - L . Ld
2.2
8.7 0.¢
0.7
1.0 c.c
c e eee s
0.3
0.7
0.2 et
5.7
0.2
4.2 2.0
12,4
4.8 21.%
12
0.3 0. ¢
4.2 9.0
L



TABLE 3. (contipued)

CRUTSE DATE

065 4 19565
STA, [ ] SPECIES 4 MLYLED
C & s 12

AREVIORTI A TYRANNUS
CUJFEA FARENGUS HAR BYGUS
ERGFAULIS EURYSTOH E
GADLS MORKGA
UBCMHYCIS 5P.
MERLUCLCIUS BILINEAR IS
CITHARICHTHYS ARCT I FRONS
PARALICHTHYS DENTATUS
S COPHT HAL MUS  AQUDSU S
P R T R T I I T R )
[} {5 12
GAOLS “ORHIA
UROPHYCT S 5P,
MERWUICCTIUS BILINEAR IS
PARM ICHTHYS CENTATLS
SCOPHTHALMUS MUOSUS

ADDIT IONAL LARVAE CMICHT
T LI I

L )

05 12
GADLS MORHUS
URNPMICTS 5P,
MERLUCLTYS BILINEARIS
CITHAR ICH MYS ARCTIFRONS
PARM ICHT I¥S CENTATUS
SCOPHTHAL MIS 2QUOSYS
ACDIT ONM LARVAE CAUGHT
LT 612
URCAHYCIS 5P,
MERLIECIUS BILINEAR TS
CITHARICHTHYS ARCT I fRONS
PARALTCHTHYS DENTATLS
SCOPHT HAL MIS  ADUOSU S
ADDIT IONAI LARYAE CAUGHT
rs o812
ENGRAULIS EURYSTONE
DIAFHSS SP,
UROPMYCES Se,
MERLWCTUS ATLINEARIS
BLTHUS OCELLATUS
CITHARTICH Y5 ARCTIFRCNS
ADDTT WNAL, LARVAE CAUGHTY

L L T I I O N A

£l T 12
GADLS MORHUA
SCCPHTMAML WS MUDSUS

B R I
E 2 7 12

CLUFEA HARENGIS HaR INQUS
GADLS MORHUA

PARAL ICHT H¥S CENTATUS
SCCAHTHAL WIS 2QUNSU S

ANDTT IOMAL LARYAE CAUGHT

€3 €T 12
GAGLS YORHLA
PARM ICHTHYS CENTA TLS
SCCFHTHAL mS  AQUOSUS
ADDTTIONAL LARVAE CAUGHT
LI R I T T T T
E &
GAMLS MOR HJA
URORYCIS sP,
MERLLCCTUS BILINEAR 1S
PAR A ICHT PYS CENTATUS
SCOMTHAL WIS AQUOSUS
ADOTIT TONA! LARVAE CAUGHT

E &

s 12
UFCFCIS Se.,
MERLUCCIUS BT LINEARIS
PRRAMICHT FYS CENTATLS
SCCRMTHAL WS 2QuOSUs
ADDTTEYNAL LARVAE CAUGHTY

»
rhsxdadddn bk LARVAE #Ethmnsidks

NUMEER LENGTHS (MM} NO.
TOTAL MEAS. MEAM  RANGE MEAS . EGGS
SAMPLING OBPTH Q-1

1 1 27.7 T

1 1 3T.3 n

3 3 5.5 4.9- 6.5 5L ]

7 5 4.7 2.2 1.3 N

b ]

3T 36 b.b A5 9.4 5L [}

191 %6 4.8 3.0= 6.1 5L
P T
SANPLI NG DEPTH 0-15M

5 4 4.h A5 5.8 5L 5

& 6 4.3 3,9- 5,1 N

3 3 heh 3, T- 5.1 M 0

38 28 6.7 3.8~ 8.4 S o

155 50 4.7 2.9- T.T SL
tr v e s e n e e m s e e e
SAMPLING DEPTH  (-1%M

3 2 5.5 5,2- 5.8 5L

2 2 3.7 3.6- 3.9 AL

10 & 2,7 3.1- 5.0MNL ]

2 2 4.8 3ul- 6.1 5L

40 40 4.4 3.1- 8,0 SL 0

s& 53 4,1 2.8~ 5.7 5L
et s e s s e s e s s s aes e
SAMPLING CEPTH Q-L1SM

1 1 6.t NL

3 3 26.5 10.6-73,2 NL ]

[} 1 8.1 St

3 3 Tell &.4~ 8,3 5L +]

3 2 &9 4.5+ 5.3 SE
UNIDBNT [FLED
L e s e s e e e s s s e
SAMPL INC DEPTH O-L5M

1 1 20.4 T

1 1 9.% SL

2 2 1l.l 9.2-13.1 NL a

3 3 8.6 T.l- 9.8 SL
e m a2 m e e e s e s eee s o
SAMPLING DEPTH - &M

1 4 1 1.9 SL o

29 23 5.1 2.9-14,1 5L
P b e s s ke e e e s s e
SANPLIKG CEPTH G~ &M

1 1 13,7 RN

1 T 3.5 SL a

3 3 T.3 S.9- 8,2 SL 4]

119 %0 4.7 2%1- 6.1 St
GOBI IO ME
WNIDBEY TI FI ED
vt s e e e as e s s
SAMPLING DEPTH C- &M .

1 L 5.3 118 ]

0 15 4.6 3.% 6.2 SL
UNIDENT IFTED
P b e e s e e a e s 4 e s s
SAMPLING CEPTH O-=1%M

& 6 S.7 3. 7- 7.0 5L 22

7 4 4.b 3.9 S, M

2 2 8.2 SA-Ta M 0

38 12 %.8 3.4 8.6 SL [:}

&T4 50 4.4 3.0- 5.8 5L
GOBIIOAE
e b s e A s e A s s e
SAFPLIMG DEPTH  a-15M
1 1 N
0

10 10 5.3 3,2- 6.7 5L o

38 21 3.6 2.7- 4.8 5L
GOBI 1D AE

150

*usnskksrkd | ARVAE i vdzinn

NUMBER LENG THS (MM} NO.
TOTAL MEAS, MEAN  RANGE MEAS. EGGS
SAMPLING CEFTH 13-24M

1 1 1.9 n

11 4.4 3.2- 5.3 %L 50

& 5 3.7 3.- 4.k KL

0
1 1 5.8 st
19 19 5.7 3,4 8.9 SL 0
203 S50 4.5 3.0~ 7.8 5L
SAMPLING DEPTH 18-2M
18 1T 4,20 3.3- 5.3 SL T
q 5 4.6 2.8 2Z.CNL
0
$3 51 5§ 3,9 T.s St o
ZI8 50 4.1 2.7~ 6.9 S
UNLDENTEFIED
SAMPLING DEPTH 18-33M

§ B 5.3 4.k~ 8.8 SL a

& b Sk 3,9 8.9 NL

28 27 3.9 Z.4- 5.1 ML ¢

25 25 5.9 3.8~ 7.7 5L 0

139 50 4.1 2.9 5.7 SL
UNLDENT IFIEL
SANPLING CEPTH Lg=3M
2 2 26.% 20.552.5 M ¢
F 2 T.6 b= 8.3 5L
0
T . 5 4.3 a0 4.7 5L
s e e e s e u e e e ne s
SAMPLING QEPTH 18-33M
1 1 4.3 sL
3 3 0.3 T.5-15.9 NL
1 1 14,8 NL 9

s 5 0.8 T.9-10.6 SL

4 & T.E b.B- £.6 SL
CALL ICNY M 1D 2E
UNIDENTIFIED
SAMPLING CEPTH Lf~2M

1 1 ¢ L 0

15 L5 5.6 4.0- 7.6 SL 0

UMI DENT IF 1EC

2
M, PER 10N

LARVAE EGG §
0.2
0.3
9.3
1.0 ()
3.1
0.3 9.0
0.2
14 .4 0.9
€1.3
7.8 42,2
4.8
1.0 g.Q
2.1 0.4
119.2
3.6 0.0
1.9
12.3 9.0
0.7
.3 0.0
€.l
0.3
1.6 8.0
1.0
1.0 9.0
3.2
0.3
0.8
1.0
8.9 ¢
1.7
2.2
0. 9.0
3.5
0.1
0.1 0.0
0.4 QaC
1h 4
9.0 0.5
0.1 o c
3.6
1.8 &1
2.t
0.5 9.0
n.s %0
143.6
0.3
0.3 0.0
2.0 €.t
12.7



CRUISE DATE

D6S 4 1965
5TA. ny SPECLES AMNALYZED
Es 6 12

E

GADLE MORHUA

UROPHYCIS SP.
MERLUCCTUS BLLINEARTS
CTTHAR ICHTHY S ARL TTFRONS
PARELICHTIYS CENTATUS
SCOPATHAL IS JQUOSLS

L R

7 6 12

LOPrIUS AMER[CANUS
URCFCIS S,

MER LLCCTUS T LINEARTS
CIT AR ICHTHYS ARCY [ FRONS
PLRATCHTHYS CENTATLS

. s

... " e - s e 8

E & % 12

F

F

1

N

CERATOSCOPELUS MADERENST S
GAOUS MORHUA
PARALICHTHYS CENTATLS
SCOPHTHAL MUS AUNSUS

A0DIT WOMAF LARVAE CMICKET

& 12
ARE MR TT A TYFANNUS
ANCHIA MITCHILL Y
SCCAHTHALMIS HUOSLS

4001 TIONAL LARVAE CAUGHT

™ 12
AREYODRTIA TYRANNIIS
AMCEDA MITCHELLI
Parm ICHTHYS DENTATLS
SCCFHTHAL MIS  2QUOSU S

AQDI TIONAL

« 4 ® = & s 2% = = = 4

3 912

GADLS YR HIA
PARALICHTHYS CENTATUS
SCOMHTHALMUS QwWsys

L T R Y

4 m 12

AREVOIRTTA TYPANNLIS
GADLS MNRHYA
MEQLICCIUS RILINFAR IS
PER M ICHTFYS CENTATUS
SCCPHTHAL MJS AQUOSUS

.

LARVAE CAUGHT

ADDIT IONAI LARVAE CAUGHT

L I I I

5 m 12

[]

CACLS 4MORHIA

MERLUCC RIS BILINFaR 1§
PSR MICHTHYS CENTATLS
SCOPHTHAL MIS BQUDSU S

L T e S}

1m 12
HECFHWYLIY 50,
MERLUWCCTUS BT LINFaRIS
CITHAR ICHTHYS ARCFIFRONS
PERALICHT HYS EFNTATLS
SCOPHTHAL MUS A LDSL$

-

7 10 12

UECFHYCIS Sp.

MERLUCCTIUS BILINEAR (S
CITHARICHTHYS ARCE I FRENS
PARALICHTHYS CENTATLS

1 1 12

ANCHYA MITCHTLL I

SCCFHTHAL MJS  2QUASDS

ANDT TIONAL. LA9VAE CAUGHT

z 12

11
PER M ICHT HYS DENTaTLS
SCCRAHTHALMIS 2QUOSUS
ADOETEINAI

LARVAE CalUGHT

SREREE SUEF R
NUMR2ER
TOTAL MEAS. MEAN
SAMPLING DEPTH 0-1I5M

LENGTHS (MM}

3 2 3.4 2.T= 4.2 ML

1 1 5.6 sL

5 [ 6.0 3.4 T.2 SL

T T 4.5 3.0- 6.1 SL
R T R T
SAMPLINE DEPTH O-L5M

1 1 5.8 T

2 2 643 4.2 8,5 NL
2 2 9.4 8.5-10.4 NL
1 b .0 SL

SAHPIiING OPTH O-13M
1

F

i
GIBTIDAE
P I N L
SAMPLING DEPTH (- M

2 2 2.0 23.4+~X,.6TL
19 2B.7 L%.6—%5.9 TL
1 T.T SL
SYNGNATHICJE

L N )

i9

CI TR

SAMPL INC CEPTH 0= 9M
[ 1 28,12 TL
10 28,4 21.4-22.1 TL

10
1 L 13,5 SL
3 1 0.4 T.7-12,0 SL

SYNGNATE IC2E

LI L T T T S R )

SAPP\I. INC CEPTH O=13M

2 2 9.6 9.0-10.3 5L

16 15 4a6 2.7- 6.0 SL

P R I T T R AR
SAMPLINC DEPTH o-15M

L L 21.0 T™

11 n 3.8 3.0~ 4.9 8L

L 1 L O] ML

20 H 6.3 3.9 1.1 5L

212 50 4.3 2.3~ 5.4 5L

INIDENTIFIED

T T
SAMPLI MG ODEPTH O-LSM

|8 3 3.9 SL

1 1 4.2 S

L 3 3.5 2.8~ 4.7 5L

L R T I R Y )
SANPLING DEPTH O-L5M

4 4 5.7 43 Tu.2 NL

1 L a.7T sSL

D L R e ]
SAMPLING DEPTH (O-LSK

2 bud 4. 8.2 NL

2 2 9.3 6.0-13.6 ML

1 3 Ted 118

1 1 6.9 sL
SAMPLIAE DEPTH 0= 3IM

9 9 40.% 33.1-45.6 TL

T %,3 2.6 4.5 SL

SYAGRNATHICE

SAMPL INC DEPTH D= M
2 2 4T 44— 5.0
4.0 2.4 5.8

SL
47 AT 5L

UNIDENTIFTED

151

LAR VAE *ssdssndbnd

RANGCE MEAS.

NO.
EGES

SHESHBEER BRS LARVAE sannsddtins

NUMBE
TOT AL ME
SAMPLING

SAMPLING

s

SIHPlalNE
2

14
L5

SmPLING

1
2
-

R LENGTHS {MM)
AS. MEAN  RANGE MEAS.
DEATH L8=24M
L 4.2
3 1,7 3.6 2,9
T 8.0 4.7- 8.2
5 4.b 3.6~ 4.0
DERTH 1g-23M
I 8.4
& T.& S.2-1C.2
3 9.1 8,2-10.1
2 S.4 8.71-10.1
DEPTH 18~33N
1 B4
CEPTR  [6-3m
T b 6.2 .9
2 3.3 2.8- 3.8
16 %2 3.8 8.1
13 4.1 2.7- 5.9
DEPTH 1&-2M
2 48 3.% 5.8
1 6.5
2 8.5 8,0~ 9,0
A .4 8,2+ 7,7
» B & ®w 5 3 s @ @
DEPTH 18-73M
8 T.1 3.8-11.0
3 E.7 T.2-10.4
1 T.k

L
NL

SL
sL

.-

NL
HL
sL
SL

b 18

HL
SL
L

NO.
EGG S

ot
(=N~ ]

‘nb

ok Q0O
Lbld

10M
EGGS

0.3
0.0

2.C

Gt

2.7
0
C.C

0. ¢

0.0



tRUISE DATE

C&5 & 1945
STA. 0 “ SPECTIES AMALYZED
c3 10 12

G

4

G &

L}

.

1

&

1

BREVCORTI & TYFANMUS
GADLS MOR HUA

PEREL ICHTHYS LENTATUS
SCOPHTHAL MUS 2QUOSUE

L O N I T T T I R SR I

* 10 12

BREVOOIRTTIA TYRANNUS
GADLS “ORHUA
UROPHYCES SP.
PARM YCHTEYS CENTATUS
SCOPHTHAL MUS AQUOSUS
ADOIT ONAL LARVAE CALGHY

L T T T S T R Y

L] 1612

GACLS MCRHIA
UFCAYYCT S 5P,
PARM TCHT FYS CENTATLS
SCCHTH AL MIS  MQUOSUS

LI R N . L T T S Y

e 12
GANLS WORHUA
UFCFHFCIS 5P,
MERLLCCTUS BILINEARTS
CITHAR ICHTHYS ARCT IfRONS
PERELICHYHYS [ENTATLS
SCAPHTHAL MUS Quosls

L N R I I T I )

11 12
ARCHOA MITCHIW |
ENGRAULLS EURYSTOLE
M ICROPOGNON UNDULATUS
SCOMTHAL NS MUOSUS

L I R R e O

iL 12
PARALICHTHYS DENTaATLS
SCCFMTHALMIS MUDRUS

LI I R U T T R T S R}

11 12
BREVYCORTIA Tv RANMIS
GADLS MORHUA
UFOFMFLIS SP.
PARMICHTHYS CENTATLS
SCOPHTHALMUS AJLOSUS

L R I T R R

n 12
AREVDORT LA TY FANNUS
UROPHYCTS SP.
PR M TCHTHYS DENTATLS
SCOFHTHALMIS AOUNSUS

L R I T I Y T T

1 12
UFDFHYCES SP. R
PIRA [CHTHYS TENTaTLS
SCCFHTHAL MIS  AQUNSLS

LI L S R R A I S R R}

n 12
SYMBOL OPH CRUS VERANYT
MERLUCCTUS BILINE&R IS
CITHARICHTHYS ARCY T FRONS
PARM TCHTHYS DENTA TLS
SCCFHY HALMIS MUDSUS
ADDITIONA: LARVAE CMICHT

ni1z

@ s s » ¥ ¥ 4T = o2 oo

12 12
ANCHOA MI TCHE LY
M ICFOPOGON UNCUL AFLS
A{DIT JONAL. LARVAE CAUGCHT

SapedkanEadhk | ARYAE s*deevssan®

NUMEER LENGTHS {MM)

TOTAL MEAS . MEAN RANGE MEAS,

SAMPLING DEPT™H C— &M
L 6 11.8 10.6~12.7 TL

T ? 6.3 3.7 7.5 SL
j 1] 19 4.3 3,2- 6.8 5L

LI T T R T R R R S}

SANPLINE DEPTH O-=13M
2 2 123 10.2-14.4 TL
1 5.6 SL

i
2 3 10.6 S5.4-14.8 M
] & 5.5 4T 7.5 5L
zv 27 S0 2.9= 6.5 SL
GOBIIDAE

4 4 2 & & 3 2 F P e e oweames

SAMPLI NG DEPTH O~L5M
B L S:1 4.1- 7.5 SL

i 1 4.3 NL
2 3 8.2 SL
T T 5.6 4.2 4.4 SL
P T B R

SAMPLING DEPTH O=15M

5.3 S5.2- 7.2 5L
3,8 35 4.2 NL
4.3 NL
6,7 &4.3- 7,2 SL
6,6 4.4~ 8.0 SL
4.5 4.1- 5.0 5L

T A I

A AT Rl TR

SAFPLING DEPTH 0- &M

1 1 . n
1 1 36.7 LS
2 2 Ted 6.9- 7.7 5L
3 3 3.bd Tu2- 4.2 S0

LY L O L L

SAMPLING DERPTH {— &M
3 E 4.6 3.2- 5.5 5L
19 18 3.4 2.5~ 4.4 5L

L R T T I T )

SAMPLI MG DEPTH 8- &N
2 2 12,1 1d.2-14,0 TL

1 1 42 AL
17 16 6.% Sul- 7.7 S
3 3 3.6 2.5- %6 5L

SAMPLING DEPTH O-15M
2 2 1ll.8 10.9-12.8 T
L NL

| § Ha2
4 4 Ted Gub- 8.3 SL
L 1 4.7 sL
L I R L R

SAMPLING DEPTH O-15M
1 1 4,7 NL
10 1£ 6.3 4.8- 8.3 5L
-] 5 .4 3.3~ 5.8 SL

L L T T

SAMPLING DEPTH C-15M

3 3 8.8 4.3-17.7 NL
1 1 T.0 SL
3 3 4.8 3.5= 6.2 SL
1 5. C St
ANGUILLA ROSTRATA

LI R R I R T I I T R I

SAFPLING DEPTH  O-15m

L . L R T A R T R )

SAMPLING DEPTH C—= M
L] 5 9.4 3L.4=€63.5 TL
2 2 8.3 7.8~ 8.3 5L
GOBIIDAE

NUHB!
TOTAL MEAS. MEAN

o~

[FRFAT Y

SEEN RTINS LARVAE sevenvseees
LENGTHS {MM)
RANG E

CEPTH 18=33m

& 4T 4.2

LI

OEPTH L&-33M

1 E. 8

CEPTH  LB~24M
1 7.1

* 5.2 Aua— 5.7

O R

EEI’\'F 18~33M

3 5.0 &.5

3 10.& 8.1-12.0
3 E.2 TuT- 2.9

DEPTH 18=-33m

[-R -]
.

2
oM
EGGS

0.9

0.C

0.C

G.C

0.4
0.0

0.0

0.5

0.0

C ¢
o Q



CRUL SE DATE

65 4 1945
£TA. n . SPECIES AMALYIEC
4 2 12 t2

RREYOORTI & TY RANNUS
PARALICHTHYS CENTATLS
SCOFHT HM MJS 2UDSU S
ADOTT IONAL LAAVAE CAUGHT

L T T A T T S I

J 2 12 12

BREVOORTYT A Ty RANNUS

SCOMTHAL MUS AQUOSUS
O TS
J 4 12 12

AREVONR TTA TYRANNUS

URCFCIS 5P,

PARMICHTHYS DENTATLS

SCCEHTHM MUS XUOSUS

LI I N N T R T T I T I
4S5 12 t2

BREVOORTI & Ty FANNIIS
MERLLCLTIUS BILINEAR TS
PARM ICHT HrS [ENTATUS

D T T T T S
J & 12 12
UFCRHYCIS 5P,
MERLUCCIUS RILIMEMRIS
L T T T S S

J 1 112

L L T T T

K1 1212
SCOPHTHAL WIS AUDSY S
ACOIT TONAL Lafv AE CAUCGHT

" a9 e e s

13 12
BREVOORTL 4 TYRANNOS
M ICROPOGON UNDILEATUS
PARALECHTHYS CENTATLS
SCOPHTHAL mJS AQUDSLE
ADDIT MMAL LARVAE CAUGHT

LR N L R R TS I
X 4 1312
BREVOORTI & TY FANNUS
YROPHYCI S 5P,
ETRLPUS MICROSTOMUS
FARALTCHTHYS NENTATLS
SCOFHTHAL MJS AUOSU S
I N L
kS 312
AREVIORTT & TYFANNIS
FAGFAUL IS EURYSTMM €
STMROL OPH CRUS VERANYL
UROPHYC IS SP,
MICSCPGGON UNCULATUS
PARALI[CHTHYS [CENTATLS
ADDIT ONA LARVAE CAUGHT
P . .

K& 3 12
LCPHIUS AMER(T CANMUS
UROPMYC TS SP.
MERLUCCIUS BILINEAR IS
PARALICHTHYS DENY&ATLS
TR
x7 1”312
PAR AL ICHT HYS DENTATLS
P T T T T S,
L i3 12

EICF SAURGS

AREVONR TT A TYRANNUS

L ETOSTAMUS XANTHUMUS

MICSCPOGAN UNTULATUS

PARMTCHTHYS OFNTATLS

SCOFHT HAL MUS  AQUOSUS

ADDITIDNAL 1ARV AE [ 3UGHT

*kdkdd 8 dhid¥ | ARVAE Skdadknpkins

NUMBE R LENGTHS {mm}
TOT AL MEAS. MEAN RANGE MEAS.
SAMPLING CEPTH 0= IM

1 1 17.4 TL

1 1 2.6 SL

1 b 0 SL
SYNGMATFICAE
GOBIIDAE

LI T R TS S
SAH'I.I L1 ﬂEPTH 0= &
16. 3 13.1‘-[!.9 Tw
l 1 2.8 sL
P e T
SAMPLING CEPTH 0= &M
1 1 1041 . T

3 -] 645 4u¥ 7.9 NL
L2 12 S.4 4.1- 7.3 5L
3 3 403 Jah— 5.2 S

4 % v w 2 - % B 4 F + o weow s oao

SAMPLI G GEP!H C=-15M

2 5.7 15.4-15.2 TL
1 1 6 a
i 1 5.8 Sl.

. . I L I R R I ]

SAMPLING DEPTH  (=15M

SAPPLIMNG DEPTH 0O=15M

LI T O L T T A S S Y

SlllPl. INC EEPTH 0= 3M
3.0 2.7= 3.5 5L
SVNGNI?HIE!E

L R T T I T A

SAMPLING DEPTH C= &M

I R R A I R L)

SAMPLING OEPTH (-15M
1 1 15.1 m
L 3 4.9 SL
27 27 4.5 Jo4- 0.5 5L
8 a 3.0 2.7~ 3.8 SL
UNIDENTIF! ED
S\HPI.ING DEPTH  O-1%M

T 15,3 13.7-19.5 TL

20 11 0.6 6£.7-20.56 N
L 1 9 SL
11 11 6.5 4.8- 7.6 SL

SA'IPLINC DE‘I‘H G- L5
3 4.1 13.4-15.1 TL

L 1 9.0 S
4 4 10.2 7.0-13.8 NL
1 |3 5.5 SL
1 1 6.3 SL
UNIDEMTIFIED
D T T T T Sy )
SAMPLING DEPTH (O-L%M
] & Te3 6.1= 9.9 NL
2 F4 Ted Ba0~ 8.5 NL
6 L] Te3 6.5 B.9 SL
S s r s s s s s moa o es

SAMPLING DEPTHM D-L5m

SAMPLI MG DEPTH 0= &M

32.E NL

1 1 15.2 TL

1 1 Li.% £18

1 1 5.8 St

1 1 13.1 SL

b 3.5 2.% 4.8 SL

UNTDENT 1FIEQ
15

shedsicrkiks LAAVAE *S%E8dkmwky

NO. NUMBER LENGTHS (MM} NO»
EGGS TOTAL MEAS. MEAM RANGE MEAS. EGGS
0
Q
[+]
Q
SAMPLING DEPTE LB-24M
2 2 122 &.7-2C.0 NL
o 2 2 Te3 S.8= 8.9 NL Q
SMMPLING DEPTH 18- 23M
0
SAMPLING CEPTH LB~-24%
3 3 13.6 11.4=15.0 TL
5 5 15.% Mfef~12.2 M
2 2 Sef ToT-l1.1 SL
o 4 & £.2 5.4 1.5 SL 1]
|3 1 10.1 sL
SAMPLING DEPTH L[A=24M
& & 36.1 32.5-39.0 Tt
T 4 13.8 3.9-22.5 NL
8 1 €7 SL
Q L2 12 Ta?l £.3=1C.% SL o
SAMPLING CEPTF LE=-13M
i L 2.0 n
QO 2 2 TS5 6.3- 8.8 N 0
b 3 3 Belh Ta9 9.3 SL 0
SAMPLING DEPTH 12-23M
1 i 5.6 SL a
-Q

NO . PER

LAFYPE

0.l
0.
6.1

2.7
5.9
0.4
4.0

2
oM
EGGS

a8
a.0



CRULSE DATE

65 & 1965
£TA, oM SPECTES ARALYZED
L2 312

t 3

L5

L |

UFCFNYELS 5P,

LETCSTOYUS XANTHIRUS
PARALICHT H¥YS CENTATUS
SCOPHTHAL MUS AMQUOSUS
“« e+ PR

13 12
ELOPS SAURUS
HREVOORTIA Ty RANMIES
ERGRAULTLS EURYSTOLE
UFCFHYCIS SR,
LETCSTCMUS XANTHUAUS
MICPOPOGON UNDULATYS
CITHRARICHTHYS ARCT T FROMS
CARMICHTHYS CENTATLS
SCOFHTHALMUS QUOsUE
ACDIT IONM

% 12
YAOPHYCLS SP.
MERLUCCIUS BILINEMR IS
LEISTCRUS XANTHUAUS
ETROPUS ™ ICRD STOMUS
PAR M ICHTHYS [CENTATUS

LARVAE CMIGHT

ATOITIONAL LARVAE CMIGHT

« o e = ¥ 3 e =

14 12
LEECSTOMUS XANTHURY S
PARAMICHTHYS CENTATLS

ADDTIT IIMAL LARVAE CAUGHT

s e s 8 % 4 s m s o4
14 12

BREVODRTI 2 TY RANMUS

MICFOPOGON UNDULATUS

PAR M ICHT HYS DENTATLS

SCCRHTHAL MUS JODSUS

ADDIT ONAL LARVAE CAUGHY

LI N L I I B I )

L4 % 12

M3

BREVDORTI A TYRANNUS

LEICSTOMUS XAATHUAUS
MICROPOGON UNOULA TUS
DARALICHTHYS CENT ATUS
SCOPMTHAL IS AQUDSUE

ACDIT OINML LARVAE CAUGHT

2 =g o » s s g e = =g

% 12
BRENCORTT A TY RANNUS
EMRANIS EURYSTOLE
URDPRYCTS SP.
LEICSTOMUS XANTHMUS
MICROPOGUN UNDULATUS
PARM ICHTHYS [ENTATUS
SCOFHTHALMIS 200SU 5

ADDITIDNAL

P O I R R T Y

i 12
BREYODRTI & TYRANNUS
ENGRAUL 15 EURMYSTOLE
UFCFHYCIS §P.
LETLSTOMUS XANTHUAL S
MICFOPAGON UNCR ATY S
BCTHUS CCELLATYS
ETROPUS MICRO STOMMS
PARSLICHTHYS CENTATUS
SCOPHTHALMIS AQUOSY S

LARVAE CAUGHT

ADDIT DNM. LARVAE CAUGHT

IANEERAANERS | ARV IE hesmasnsns

NUMBER LERGTHS (MM}
TOTAL MEAS . MEAN
SAMPLING DEPTH 0~ &M
1 1 3.3 NL
3 3 11.5 11.%11.6 SL
4% 4% 4.7 3,0-12.5 L
1 L 3.1 sL

I R R T R

SAMPLING DEPTH O-15M

1 1 18,3 n
5 T 11.7 2.0-29.1 AL
1 1 9.5 st
2 2 6.5 6.2- 8.8 SL
1 I 9.5 SL
4 & B2 48— 9.6 SL
1 1 31 sL
GOBIIDAE

L I T N e

SAMPLING DEPTH C-15M
2 2 2.4 2.3 3.0 ML

6.7 SL
sL

1 L

.
i ]

1 1
SY NCDCNT 1C AE

L N I R R R T T

SAMPLING DEPTH O-15M
1 1 2.9 5L

SANPLING DEPTH O0- 38
18 12 18.% 12.321.3 TL

2 F4 4.4 8.0~ B.9 5L
5 5 8.2 3.4-12.0 5L
5 5 2.9 2,7 3.2 5
SPARIDAE
P T T A
SAMPLING DEPTH 0~ 9N
19 36 14.2 10.1-18.4 TL
2 2 9.2 9.2 S.3 8
3 5 8.7 Tu3-il.d SL
13 13 3.4 2.9 4.1 5L
9 2 3.3 2.8~ 4.5 SL
SPARIDAE
D I R R T T
SAMPLING DEPTH d-15m
181 17 19046 S.1-16,3 T
*
21 11 7.8 2.9-Il.0 NL
3 k] 4.2 4.2= T.6 SL
5 5 Ted Tad= 8.7 SL
59 €9 3,80 2.7~ 6.4 SL
10 10 3.6 Jot= 4.5 SL
SYNDOGNT 10 2E
UNIDENTIFIED
D R
SAMPLING DEPTH  O~15M
5 5 12. 9.5%14.2 TL
L 1 12.1 TL
9 ] 5.3 3.2- %.7 NL
4 2 4.1 4,0~ 4.3 5L
1
L] 4 6.6 S.610.8 5L
BREGMACERDTIDAE
SPARIDAE

RANCE MEAS. EGOS

1

154

ASRARERBNE R LARVAE ShddmmaEanw
NUMBER LEKGTHS [MM}
TOTAL MEAS. MEAM RANGE MEAS.

L A N R |

SAMPLING OQEPTH LE-24m
1 1 2

7T 12,5 9.1-15.9
3 3 284 23.1-25.9
17T 8 6.6 %.8- 8.2
2 2 k.l 2.8~ 9.4
20 20 &, 4.9 E.4
38 3¢ E.T 4ue=l21

SYNODONTICAE

COB 1 ICAE

UM DENTIFIEC

SAMPLING OJEPTH 18-23M
)3 1 H

) L 4ol
L 1

5.3

PARALEPIDIDAE

GOB1ICAE

SAMPLING DEPTH 18 334

SYMDOONT 1LAE

SAMPLING CEPTE L8-24M
1 1 1l
1 1 o123
38 35 7.¢ %.1-14.9
11 11 $.9 3.7- 1.0
1 I a7
AL 31 &5 3.6-10.9
i 1 4.

SYNODCNT [C2E

OPHIDIIDAE

CARAPIDAE

SPAR[DAE

UNIDENTIFIED

NL
NL
L

Tt

SL

SL
st

2
N} . FER 10M-

LAFVIE

0.l
Q4
5.3
)8}

* s s .

0.2
1.5
0.5
4.3
0.4
3.2
3.3
7.0
a.3

.
w o

covao
wwl

lel
Q.1
0.2
0.3

o
Yrhb

e
W OO e
-y
WA

)

EGGS

C. C

Q.0

2.7



CRUT SE DATE

065 & 1965
TA. 1M SPECIES AMALYZET
L] 14 12

N

1

CPHICHTHUS GOMEST
NPHICHYHUS QUELLAFUT
BRENOORTI A TY RANNUS
ETRLMEUS EADI M
EMGFAUL IS EURYSTOS E
BENTOSEMA SUBDRBIT MLE
CERATISCOPELL S MANEREKRSES
CERETOSCOPELUS WAWMINGI
ODIARUS SP.
LIMFANYCTUS ALATUS QR PHOTONATL S
LAMFANYCTUS ATER
MYCTPHYM 5P,
¥YCTCPHIM AFF INE
EMCMEL YCPLUS CIMBRINS
UFCFHFCIS SP.
UFOFHYCIS FLOPIDAWUS
HEMMTHIA S VIWNUS
LETCSTOMUS X ARTHUMU S
NICFOPNGON UNDIL ATYS
PEREILUS TRIACANTAUS
PRICNDTUS CARTLINMS
ROT WIS OCELLATUS
ETRCPUS MICROST DMuS
PARMICHTHYS DENTATLS
SYACIUN 2aP L LOSUM
SYMPHURLS 5P,

ADDTIT IINM  LARVAE CAUGHT

15 12
AREVOORTT & TYRANNUS
LAMFANYCTLS ALATUS CR PHOTONOTUS
LAMPANYW, TLS 4 TFR
UFCFHYCTS SP.
HEMANTMIA £ YT VANUS
LELISTOMIS XANTHLMWILS
VICFOPOGTA UN(UILAFUS
PEPRILUS TRIACANTHY S
PRI INOTUS CARCLINUS
ACTHIS CCALATUS
ETACPUS MICRCSTOMUS
PIRA [CHTHYS CENTATLS
SCCEMTHALMIS MQUOSUS
SYMPHURUS 5P,
ACDIT IINM  LARYAE CAUGHT

AESENA VNP OE | ARVAE Easennunmns
NUM EER LENGTHS {MM)
TOTAL MEAS . MEAN

SAMPLING DEPTH  O-LSN

57 2 T.5 2.5 10.3 T
T 7 11.1 8,1-13,8 TL
§ H 4.3 aT- S.4 T
1 L 5L
3 3 be7T Aud- 2.2 SL
T 1 4086 3uS- &.8 SL
[} 1 T.3 SL
1 [ 4.6 Sk
3 3 2.2 l.8- 2.5 SL
93 <3 Jal le?= 7.7 NL
3 2 3.5 3.0- 4.1 ML
2 2 4.5 4.0- 5.0 5L
&3 m 4.1 2.4 1.0 SL
T2 0 3.7 244~ 5.7 5L
1 13 ] SL
& L 5.2 4.0 4.0 SL
62 25 4.6 2.7- 7.9 SL
53 58 4.0 2.1- SuT R
2 2 3.1 3J.0- 3.2 St
I3 2 6.8 b5 T.0 SL
10 10 6,3 3.9- 9.5 5L
OPHICH THIDAE
STOMIAT ICAE
SYNCOCATILIE
PARALEPILICAE
MCTOPHELBE
BREGMACEFC TIDAE
OPMIDIILAE
CARAPIDRE
FISTULARIICAE
SERRANIL 2E
CARANGICZE
SPARIDAE
LABRIDAE QF SCARICAE
CALLIONYRIDAE
GOBIINAE
MCANTHURIC £E
STROMATE ICAE
SCORPAEN ILIE
LNIDENTIFIED

D A R I R |

SAMPLENE CEPTH 0= &M

-] % 15.3 12.5%-19.0 TL
1 1 6.2 sSL
1 1 3.0 Si
4 3 2.8 244 3.2 NL
1 1 3.6 sSL
&7 45 4,8 2.8~ 7.8 5L
15 15 4.0 2.8 5.8 5L
3 3 3.8 3.%9- 4.5 5L
2 z 5ol  5.5- B.2 SL
1 1 37 SL
5 5 Ha3 Zob~-5.% SL
5 ] Jeh 2.1- 3.7 SL
5 5 3.3 2.8 23,9 5L
2 2 42 3ob- &.8 SL

BREGMACERQTIDAE

CPRIDI ICAE

CARAPICAE

SERRANICAE

APOGCMNIL /E

SPARIDAE

CALL IONYNILAE

GOBLIDAE

UNIDENTIFIED

155

RANCE MEAS, EGGS

I NEERERER | ARVAE *P eSS vkind

NUMBE R LEKGTHS [MN)
TOTAL WEAS. MEAN

SAMPL ING CEPTE 16-33M

2 2 26,0 20.5=31.5 TL
2 i oel,t 1B 5240 W
% 4 5.7 T.B=L1.5 TL
» 4 11.5 10.8~14.C TL
1 1 T.T TL
2 2 2. 4.7- 5.% SL
3 3 Eoé T.2-LC.3 SL
1 1 . 4 SL
9 ¥ 3.8 2.7 4.9 ML
a3 a2 4.4 2 .8- 4.6 SL
7 27 4,8 2.9 L1 0
3 3 4.0 3.4= A,T SL
3 2 Geb b4 6.9 SL
T T T+2 4.6~1T7.3 SL
25 25 3.7 2.1- 6.6 SL
5 5 4.2 Juh 5.7 SL
& & 5. 4.7-13.2 SL

QPHMICHTHITAE

VINCIGUERRI A 5P,

STOMEAT 1D AE

SYNODONT ICAE

CHLOROPHTHALM IDAE

PARM EPIDICAE

MYC TOPHID AE

BREGMACEROT IDAE

OPHIDIIDAE

CARAPIDAE

SERRANIDAE

SPARIDAE

CHAETODON TICAE

LABRICAE OR SCARICAE

MUGILIDAE

CALL TONYM ICAE

GOBI |OAE

GEMP YL [DAE

SCORPAENICAE

TREGLIDAE

UNIDENT IFIED

LI R L L T I B

NO .
RAKGE MEAS. EGES

2
MJ, PER 10M

LaFY IE

d.a

EGGS

0.4

| T



CRUISE DATE
a5 4 1945
5Th, D m
N2 15 12
AREVOORT T A TYRANNUS
ENGPAULIS EURYSTOLE
UePHYCES 5P,
LEr (STOMIS XANTHURU S
MICMOPOGON tNOULATLS
FRICNOTUS CARQL INUS
ACTHUS OCELLA WsS
ETRCPUS MICROSTOMUS
PARALICHTHYS CENTATLS
SCOPHTHAL MUS QUODSUE
SYMPHURUS SP.

SPECIES AMALYZED

mEtEnadtean | AR
NUMBER i
TOTAL MEAS . MEAN

VAE =
ENGTHS (MM}

RANGE MEAS. EGGS

SANPLING DEPTH 015w

206 i1 6.2
3 5 A9
19 14 &.d
23 13 4.7
-1 £5 h.8
[} & 5.4
5 » 4.4
3 3 T. 2
4 43 4.7
[} & 3.3
11 12.4

ADDIT DNAL LBRVAE CAUGHT OPHICHTHICAE

SYNQDONT ICAE
BAEGMACEFQTIDAE
OPHIDIICAE
SERRANET AE
SPARIDAE

CALL IONYMILCAE
GOBI TOAE
GEMPYLICAE
UNTDENT 1FIED

" e & s e 8 ¥ s s B E s 8 e & s F 0 B TS

A3 1S 12
BREVOORTI A TYRANNUS
ERGFAUL IS FURYSTOI €
CERATOSCOPELUS MARERENSTS
CERATOSCOPELUS WARM INGI
O1ARHUS SP.
UROIPHYCTS P,
LEFCSTOMUS XANTHUALS
MICROPDGON UNDULATUS
PEORILUS TRIACANTWHUY
PRICNOTUS CARLINUS
ACTHIS NCELLATUS
EYRCPUS MICRDSTOMUS
PER A ICHTHYS DENTATLS
SCOMTHA NS XUOSUS
SYMPHURUS 5P,

ACOIT DNM. LMVAE CAUGHT OPHICHTHIDAE

SAMPLING DEPTH
to m 8.2
2 2 .7
1 L 11.1
1 1 5.3
1 L 6.1
T 7 3.7
5& £5 4.6
23 - 23 3.8
1 1 5.5
7 T 5.4
3 2 12.2
] 9 5.3
b 6 5.0
2 2 4.5
2z 2 Ta5
SYNODONT 1C A€
BREGMACEFCTICAE
OPHIDI ITAE
SERRANICLE
PARIDAE

LABRIDAE OR SCAR
BLENNI IT2E
CALLIONYRICAE
COALITDAE
TRIGLICAE
UNIDENTIFIED.

2.915.2 TL
ho2= 5.5 TL
2.2-15.7 htL
3.0- 9.4 SL
2.8-10.6 SL
3.+ T.5 St
4.2=18.5 SL
6. 4-20.3 S1L
3.0~10,0
2.5- 5,2 5L

St

- 154
4,9-11,2 TL
15.5-20.0 TL

St
st
SL
2.9~ 5.0 ML
2.7 7.3 5L
2.5=10.4% 5L
119
5.0- 5.8 5L
S.2-19,2 5L
4.6~ Tol 5L
3.2~ 7.9 SL
3,1~ 5.8 sSL
6.5 8.4 5L

TDRE

156

R | ARVAE SERENTareat
NUMBER LENGTHS {MM) NO.
TOTAL MEAS. MEAN

RANGE MEAS. EGGS-

.
o

~wlbd

P ta -
w0

N

COmMNONGuANCoOOW
h
= b5

. .
L



CRULTE DATE

D&S & L96S
5Ya. n = SPECIES AMNALYZED
LIS 15 12

AHLIA SGMENTY €
0P ICHTHYS MELANOPORUS
APHICHTHYS ODCR LAIUS
AREVIORTI A TYRANNUS
ETRUMEUS SADINA
ERGRAULLS EURYSTIME
CER ATASCOPELUS WARM INGI
LAMFANYCTUS ALATUS (R PHOTCNOTUS
URNMPHYC IS 2,
SERFANIDAE
HEMANTHTA £ VI waMUS
LEIISTOMUS XANTHUAUS
YICFOPDGOh UMIULATUS
PEPRILUS MIACANTHE S
PRICNDTUS CARQ TMUIS
BCTHUS OCELLATUS
ETR{PIS MICROSTOMUS
PARELICHTHYS CENTATLS
SCOPHTHALMUS Qunsus
SYACTUM PAPILLOSUM
SYMPHURUS 5P,

ACDIT PNA  LARVAE CAUGHT

5 15 12

RREVIOR TTA TYRANNMLS
ETRLMEUS SADTAA
EAGRAULTIS EURYSTOLE
LAMFANYCTUS ALATUS OR PHOTOMOTUS
UROPHYCTS SP.
SERRAMIDAE
LETCSTOMUS XANTHIRUS
MIC FOPOGTN UNOULATU S
PEARILUS TRIACANTHUS
PRI CNOTUS CARLL INIS
BCTHUS 2CELATUS
CYCICPSETTA FIMBR] AT
FIRCPUS MICRD STOMUS
PARM ICHY #rS CENTATUS
SCCPHTHAL MUS AQuDsuS
SYACIUM PaplLLiOSUs
SYFFHIRUS SP.

ADOI TIINAL LARVAE CAUGHT

s 12
MICFOPOGIN UNTULATUS
RARA SCHT HYS [ENTATUS
SCOPHTHAL M5 2QUOSUS
AONTT IONAE LARVAE CAUGHY

FEERRRrEEr el [ ARYAE vessaddsann

NUMBER LENGTHS (MM}
TOTAL FEIS., MEAM RANCE MEAS. EG
SAMPLING DEPTH O-ISM

1 1 71.0 TL
1 r 3,5 NL
& 33,7 27.0=43.0 ML
3 a2 T«5 4el-12.7T TL
s k] T.3 & 0-10.0TL
1 1 ».8 ™
2 2 5.8 5.2- 6.0 5L
T 3 3,3 2.46-3,T M
2 2 3.0 2.8~ 3.2 5L
kL 19 3.6 2.% N6 SL
41 40 3.2 2.5 4.4 8L
1 1 ll.4 SL
12 12 8.0 %T- 7.6 5L
5 5 43 .8 4.0 5L
1 1 10.9 st

2 2 4.2 he2- 6.2 5L
SYNODCNTIDAE
PARALEFICITAE
LOPHITFCIMNES
BREGMACERD TICAE
OPHIDTE IDAE
SYNGNATFILIE
SERRANIDAE
CARANGIL AE
SPARIDAE
LABRIDAE QR SCARIDAE
GOBIIDAE
SCCRPAEMICIE
TRIGLIDAE
UNIDENT 1FIED
L L T L T
SAMPLING DEPTH (—15M

172 49 4,2 3.,9-11.2 TL

1 1 12.0 T

1 1 18,2 ™
z 2 49 4T~ 5.1 5L
231 26 F.7 1.9= 6.9 ML
206 LCS 4.7 2.8 9.5 5L
j1] 12 3.9 2.5~ S.4 5L
5 5 3.9 2.9- 4.5 SL
10 10 3.9 2.7 5.3 4
5 5 3.5 2.5= 5.1 5L
1 1 6.1 SL

50 48 5.2 3.1-10.90 SL

12 2 3.5 2.9 5.2 5L
CPHICHTHICIE
SYNODONVILC 2E
OPHIDI ELAE
SYNGNATHICJE
SERRANTCAE
SPARIDAE
LABRIDAE QR SCARICAE
MUGILICAE
CALLICNY P ILAE
GOBIIDAE
ACANT FUR IC €
STRCHATELIC 2E
SCORPAEN [CAE
UNIDENTIFIED
P R N R
SAMPL INC DEPTH 0= M

1 1 »h sL

L 1 3.0 sL
SPARIDAE

CALL [ONYFMICAE

157

FFAASEIRSSND LARVAE *s3ddddt s 2
MUMBER LEAGTHS (MM) NO. M. PER 10M
TOTAL MEAS. MEAN  RANGE MEAS. EGGS LARVAE
SAMPLING DEPTH L8=32M
0.3
0,3
H 1 33.5 TL 1.5
21 21 9.1 S.0-11.7T T 1T7.4
2 2 10.2 9.5-10.,9 TL 2.2
4 4 2C.4 18.8=-22.1 TL L.
1 L 3.0 5L 0.9
1 L [ T%] SL 93
49 18 4.1 3.1- .3 M 25.1
9.0
E] 3 2.1 2.4~ 3.7 SL 1.4
208 201 4.5 2.7- 8.0 SL £l .0
133 132 3,8 2.% 8.6 SO 26 4
3 3 NE 1.2- 4.1 0L 1.9
24 24 5«5 3.7- 8.0 SL B0
[] [ £.5 13, 8.9 5% 2.3
158 25 4.9 2.,9- 9.4 SL 8.3
- & 4.8 3.2- T.3 5L o 2.4
2 1 1.2 SL a.tr
0.3
0.7
SYNODONT IEAE
SREGMACERCOTICAE
OPHICTIDAE
SPARIDAE
MUGILIDAE
CALL IONYMIDAE
GOBE ICAE
STROMATE | CAE
UMLDENT IF TED
T T T
SAMPLING DEPTH 18-33M
49 4%  F.t S.312.7T T 1.9
2 2 13.1 L3.0-13.3 TL 1.0
7 6 10T 9.322.6TL 2%
0.7
58 T 4k 1.9~ 8.3 ML L
0.0
109 106 4.3 2,T- 7.6 5L 58.1
50 &8 4,2 2,7~ B8 SL 20,9
1 1 %5 SL L.8
i 1 %7 118 3.3
3 1 4.9 3.2~ 6.2 R 2.5
0.3
11T 25 4.7 3,0~ 4.3 %, (L]
i1 11 46 342~ 7.3 SL 1 T.3
1 1 4§ SL 0.3
i 1 8.2 5L 0.3
1 1 3.5 SL 0.3
¥ INC IGUERREIA SP.
STOMI A [CAE
SYNOOONTIDAE
PARALEP LLLIDAE
BREGMALE ROT 1L A€
OPHIDIICAE
SERRANIDAE
CARANGI DAE
SPAR IDAE
LABRICAE OR SCRRIDAE
CALL IONYMIDAE
GOBI ICAE
TRICHIURICAE
STRGMATE ICAE
SCORPAENMIDAE
UNIDENTIFIED
T T
0.
Q.0
0.1



CRUL XE DA TE TRANER S OISR [ ARVAE SEIRdINBARN Susedhss ik [ARVAE ssvswssassh 2
£6S 4 1965 NUMBER LEAGTHS (Mm} NO. NUMBER LENGTHS [MM) NO. M) . PER LOM
ST, D %  SPECIES AMALYZEC TOTAL MEZS. MEAM RANCE MEAS, €66 TOTAL MEAS. MEAN RANGE MEAS, EGG LEPVSE EGGS
P2z 1512 SAMPLING OEPTH (- &M '
AMCHOA FEPSETLS 1 1 47.6 ™ 0.1
LETCSTOMYS XAATHURUS 1 1 T4 sy 0.1
MICFOPOGON UNDUL ATU S 4 4 9,31 A.7-10.0 SL 8.5
BCTHMIS DCELLATUS 1 1 13.% -3 0.1
SCOPHTHAL MUS AQUOSL € 2 1 2.8 sSL 0.2
ALOIT JONAL LARVAE CAUGHT MGUILLA ROSTRATA
SPARIDAE
INIDENTIFIED
P13 15 12 SAMPLIAG DEPTH  g-L5SM
ELCFS SMIRUS H 2 28.9 28.8-29,1 NL 0%
OPHICHTHUS MELANOROSUS 1 1 30.2 N a.3
EMGRAUL IS EURYSTOL E 2 1 29.1 " 0.6
LAFFANYCTLS ALATUS CR PHOTCRCTUS 1 ¢.3
MYCI® MM AFF TNE 1 | R 3 sL 0.3
YROFWYCIS SP. 2 2 5,8 5.3 5.9 ML [
HEMANTHIA § ¥l VANUS 2 2 3.4 3.3- 3,5 5L ¢.5
LEICSTOMUS XANTHIMUS 21 i1 T2 A.2- 9.5 5L &4
*#1C FOPOGOM UNCULATUS 2 2 5.3 S.l= 5.6 SL a4
PRICNI TUS CARDL INUS 2 2 5.3 4.9- 5.8 5L 0.6
RCTHIS OCELLATUS E] 3 9.2 4.T-17.3 5L 0.9
ETRCPUS MICRO STOMUS 5 & 5.0 4.0= 9.0 5L 1.8
PAR A ICHT F¥S CEMTATLUS 1 1 S.s st L 0.3 [
SCOPHTHAL MUS AQUOSUS 39 26 3.2 2.5 4.8 L 11.3
SYAPHURIS 5P, F3 2 B.9 5.7-12.1 5L 0.6
ACDIT TONM. LARVAE CAIGHT VINCIGUERRIA SP. .
SYMGNATHIL 2E
SERR AN CAE
SPARIDAE
LABRIDAE CR SCARITAE
MUGIL ICAE
CALLIONYFILAE
GOBIIDAE
ACANT HUR IDAE
SCCRPAEMIC tE
TRIGLIDAE
TETRADCCAT 10AE
UNIDENTYIFI ED
P4 15 i2 SANPLING DEPTH 0-15M SAMPL ING DEPTH 1B=23M
CFrICHTHIS OCRLATYS r 1 20.3 T 0.3
BFEVODRTIA TYRANNUS ] B 3.2 T.7-12,0TL 2 2 §,2 #.31C,1 TL 3.1
ETRMEUS SADING 1 1 13,1 TL 0.2
CERATOSCNPELUS WAWM INGT H 2 5.7 5.3 £.1 5L 0.7
LAMPANYC TLS ALA TUS CR PHOTONCTLS 2 2 4.2 h.l= 4,3 SL 0,7
USCFHYCIS 3P, 34 Il 3.5 2.% 5.6 NL 5 4 3.0 2.4= 3.3 ML n.s
LEICSTOMYS XARTHURYS 322 102 .2 3.0~ 7.5 SL B4 82 40 2.8 7.1 5L 1246
M ICAOP OGOMN UNDULATYS 76 1% 3.8 3.0- T.0 SL 2§ 24 3.9 3.0~ T.7 5L 21,1
FEFFILYS TRTACANTHUS ] 1 3,4 S 0.3
PRICND TUS CAROL INUS 15 15 6.0 4.8- 7.0 5L 15 15 3.8 2.7 £.7 5L 9.5
BCTHIS OCELLATUS 15 13 4.6 3.0~ 7.5 St 5.0
ETRCPUS MICROSTOMUS 19 1% 2.1 2.6~1C.0 SL 5.3
PARM ICHTHYS CENTATUS 2 2 3.5 3.2- 3.8 5L 4 1 T .2 5L 1 0.9 1.5
SYNFHURUS 5P, Fl 2 8.0 41— T.8SL oL
ANDL TIONAY. LARYAE CAUGHT SYNIDCMTIDZE SYNOCONT IDAE
PARALEPIDIDAE PARALEPID IC AE
CPHID{ ICZE OPHIDLIDAE
SERRANIL IE SYMGNAFHICAE
SPARIDAE SERRANIDAE
LABRIDAE QP SCARICAE SPAR IDAE
NIGILIDAE CHAETODONTICAE
CALL IONY R [EAE MUGTLIDAE
GOBY I OAE GOB I ICAE
ACAMTEUR ICAE TRIGL IDAE
GEMPYL L 2E UNIDENTIF IED
STROMA TEID AE
SCORPAEN ICAE
TRIGLIDAE
UNIDENTIFIED
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CRUILE NATE SusESededban | ARVAE Seissnikans Srsnsdkktark LARVAE *4% sedsannd 2
065 4 1965 NUMEER LENGTHS (Mm} NC. NUMBER LENGTHS (MM} N0, NO. PER 1QM
STA, D M SPECIES AMNSLYZED TOTAL MEAS, MEAN  RANGE MEAS, E6GS  TOTAL MEAS. MEAN  PANGE MEAS. EGG LARVIE EGGS
P S 1512 SAMPLING DEPTH  O-15M SAMPLING DEPTH &3
BREVCORTI A TYRANNMS 3 3 9.5 B.T-10.7 TL 1.0
MYC OPHID &8 2 2 AdE 4.2= 5.0 SL 0.7
CERATOSCOPELUS MANERENSIS 2 2 10,2 9.8-10.4 ML 0.7
CERETOSLOPELUS WamM INCI S0 0 4.0 2.9 6.1 SL 2 2 3.8 3.2- k.5 5L 16 .7
Cl1APHUS SP, s 5 4.8 3.T= T.l SL 2 2 6.5 8.2 £.0 SL 2.5
FYGLPHYM TANN NGI 1 [ sL .3
LAMPANYCTLS ALATUS CR PHCICHETUS ] 8 3.8 3.4 4,3 5L 12 12 1,1 2.9= k.5 SL 64b
LAMFANYCTUS ATER 1 1 5.7 SL 0.3
¥YC ICPHUM 5P, 1 1 s2 SL Q.3
NOTGSCOPELUS 9. 6 & 4.7 4.4 5.5 SL 2.0
HEMMITHTAS VIVANUS 1 1 3.4 sL [}
PLECTRANTHIAS GARRUPELLUS 1 L 3.6 SL 0.3
LECCSTOMIS XANTHUKUS a B 3.4 2.5 4.1 SL 2.7
MIC FOPNGON UNTULATUS 1 1 2.4 SL a.3
PEPRILUS MIACANTNUS 3 1 2.5 2.7 3.3 9 [ ]
PRICNOTUS CARCL IMIS 1 1 8.2 5L 0.3
RCTHUS NCALAWS 5 5 4.5 X,7- 3.7 5L 1 1 4,0 SL lL.3
SYact)m PAPILLOSU. 1 1 t0.7? SL 1 [T 7 4 SL 0.6
SYMFHIRUS SP, 1 1 3.3 L 0.3
ANDIT IINA? LARVAE CAUGHT MURAEN(LAE MUR AENIDAE
CYCLOTFCNE SP. OPHLCHTHIDAE
STCMIATICAE SYNDOONT 10AE
SYNODON TIDAE PARALEPIDICAE
WCTOPHICAE LOPHIIFQA ME §
SERRANTCAE SERRMIDAE
CARANG IT 2E GRAMMLSTIDAE
SPARTDAE CORTPHAEN {DAE
LABRIDAE OR SCAR IDAE CHAETODONTECAE
MIGILICAE LABRIDAE OR SCARIDAE
CALLIOKYMICAE MUGIL IDAE
MBI IDAE GOB I IDAE
ACANTHURIE 2E STROMAT E10AE
GEMP YL [ DAE UM DENTIF IEC
SCORPAEN I AE
BALISTIC 2E
TETRAQ COMT IDAE

UNTOENT IFIED
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CRUTI SE DATE NESPREIRANN | ARYAE ARSuResaad S anEEsE Rtk LARVAE Sxssnsesask 2
Les I 1966 NUMRE R LENGTHS (MM) NO. NUMBER LENGTHS (MM} NC . M. PER LON
STA. D M SPECIES ANALYZED TOTAL MEAS. MEAN RANGE MEAS. EGGS  TOTAL MEAS, MEAN  RANGE MEAS. EGGS | LARV BE EGGS
At it SAPPLI NG DEPTH 0=~ &M . _
CLUFEA HARENMGUS HAR ENGUS 2 2 35,5 36.1-%8.9 T 0.2
GADLS MORHUA 7 T 0.3 6.7+16.2 5L 5 0.8 0.4
AMMCIPPTES SP ., S0 SC 3.9 S5.5-20.8 TL Gal
ACDILT IONAL LARVAE CMIGHT OPHIOIICAE
HCLIDAE
COTTIDAE
" & e B 8 & w P 4 e M & A% F OB 4 W 4 %t B A4S s oA % A 3 B s " S g g s sy TE A e s s e s d s oa b ae B @+ s o
A2 2% 01 SAMPLING DEPTH  Q=15M
CLUSEA HARENGUS HAR ENQUS i 6 M.4 26.540.5TL 2.l
GACLS MOR MUA 3 3 8,2 5.9- 9.4 SL 3 0.9 0.9
PCLLACHIUS VIRENS 5 4 11,5 B.F15.7 SL ] 1.5 0.0
APNCDYTES SP. 27 27 10.5 6.3-23,2 TL 8.2
SCCFHT HALMUS  MQUDSUS 1 1 2T.¢ SL 0.3
LINANDA FERRUGINEA 1 1 S5T.6 SL 0.3

ADDTITIONA LARVAE CAUGHY RHELIDAE
COTTIDAE
UNIDENT 1FIED

* % & ® . ® B s e B e ® e & B E 4 ow B Ao 4 4 e B o ow e 4 s % % 4 ¥ om A 4o & x84 F A e 8 & 48 E 4 st 4 = & T s oEoa

Bl 26 N SAMPLING DEPTH 0=1%M
GADLS MOR HUA 1 [ C.3
ARNCDYTES SP. 2 2 beb S.6 7.6 TL 06
ADDITIDMA+ LARVAE CAUGHT PMCLIDME
COTTIDAE
82 6 Ot SAMRLING CEPTH  C-15M
CACLS WIRHJA 1 0.0 0.2
ADDT Y IONAY LARYAE CAUCHT LPHIDITLZE
PHOL LD AE
COTT [DAE
B3 2w o SAMPLING OEPTH (~15M SAMPLING DEPTH 18-33M
CLUPEA HARENGLS H&RENGUS 4 3 28.0 25.4-31.1 TL 1.3
ERCFELYNPUS C MBRIYS ] i 1 6.2 5L 0 g.3 B.C
GANLS MORH)A 2 [\ a0 0,7
PRLLACHIUS VIRENS t 1 1l.S SL o 0 0.3 0.0
ARMTIMTES 5P, 22 22 9.1 S5.8-14.5 TL T.3
ADOETIONAY LAWY AE CAMJGHT CPHIDIICZE OPHIDLIDAE
PHOLIDAE
* ® & ® 3 » & e § s & @ e B A §g F = s B 8 g B} & g B P ¥ ¥ R B P F R A B o " s s @ e s s s g s oa p e a2 "o % e e w3 oa
B4 26 01 SAMPLIAG DEPTH O-L5M SAMPLING CEPTF 18=1334
CLUFEA HARENGUS HAR ENGUS 1 1 27.0 L8 4 & 26,1 20,9-29.6 TL 1.6
GADLS MORHUA 2 2 4.9 bob~ 5.3 SL 0 2 2 .2 .2 5,2 5L g 1.3 0.0
PCLLACHIUS ¥ IRENS ] 1 1 3.3 sL a 0.3 e. ¢
ARNCDYTES SP. 1 1 1l.8 ™ 12 13 16,3 5,.5-14.6 TL 4.8
ADDITIINAY LARVAE CAUGHT SYNGNA HICAE
B % is 01 SAMPLI MG DEPTH O-15M SMMPLING DEPTH [p=22M
CLUFEA HARENGLUS HaR BN GUS 1 L 23,7 Tw 3 3 28,5 26.6-30.6 TL 1.3
PCLLAZATUS VIFENS 2 2 9.0 B.%= 9.5 SL 0 3 3 1€.l 8.2-11.5 5L 0 1.6 0.0
AMMODYTES SP. 37 38 1.5 T.3-16.3 TL 25 23 I1.5 6.9-15.2 TL 19.4
86 2501 SAMPLING DEPTH  O-15M SAMPLING DEPTH 18-13M
CLUPFA HARENGLS HAR ENGUS & & 25.9 24,3=30.1 TL 8 B Z€.9 22.93C.4 TL 45
CANLS MORMIA a9 16 19 7.6 5.6=l0.1 5L 0 3.3 c.t
OCLIAZHIUS VT FENS 22 22 6.5 4.3- 5.5 5L 0 37 3¢ £.7 4.1-11,5 SL 1 [1:35) 0.0
SPMIDYTFS 5P, 237 *T 10.4 S.5-1T.5 TL 344 13 11.0 T.0-20.6 TL 1£5.7
PRRELICHTHYS CENTATLS [} 1 1 &7 st 0 0.3 0.0
F7 2501 SAMPL INC NEPYH (=15M SAMPLING CEPTH 18-33M
CLUFEA HARENG LS HARENGUS 1 1 %,z TL 0.3
GACLS MORMIA 3 3 S.6 %.2- 5.5 SL 9 3 3 5.6 4ub=- 7,3 SL 0 1.2 g.¢
MEL ANOGRANMUS AEGHE FINUS 2 2 5.7 Au6 8.5 AL 1 0 0.7 0.3
POLLACHINS VIRENS 15 13 6.0 4.3= 9.2 St o ? T 5.2 4.3 6,3 5L o 6.8 [
ANV TES $P, 68 EL 12,1 9.6-1&.4% TE 52 52 Llal 8.5-14.6 TL 7.7
ADDT TIONA} LARVAE CAUGHT UNIDENTIFIED
cL 22 SAMPLINE CEPTH O-15M
SCOFHTHALMJS MUOSUS 1 1 33,0 SL 0.2
ADDITIOMM LARVAE CAUCHT COTTVOAE
r2 €202 SAMPL INC OFPTH  (=15M
EMFELYOPLS CIMBRIUS 1 1 3,2 sL ] 0.3 0.4
GEDUS MNRMIA 1 0.0 g.1

ACDIT [OMA} LARVAE CMJCHT BLENNIICZE
COTTIDAE
UNJOENTI¢LED
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CRUT SE DATE
oed 1 1966
5Ta, n = SPECIES ANALYIED
c3 < g2
AONIT IINAL LARVAE CAUGHT

C & 3 02
GADLS MORHUA
FELANDGRAMMYS AEG FFINUS
PLLLACHIUS VIRENS
AMDETMNAL LARVAE CAUGHT

L R T R T

c s (3 o2
CLYFEA PARENGLS HaAR INGUS
EAMCHELYOPLS € IMBRIUS
GADLS MOR HIA
PLLLACHIUS VI FENS
AFPMEDYTES 5P,
ADDIT IINA  LARVAE CAUGHT

[ ] os N2
GACLS 4OR FUA
BLLLACHIUS VI RENS
ADDE TIONAI LARVAE CAUCHRT

< s 02
GADLS MORMJA
PrLLACHTUS VIPENS
AMMCIYTES SP.
ANDI TIONAI LARVAE CMICHT

I O L L R Y I I I

[ ch 32
AMMCDYTES SP.
AQOIT NMAL LARVAE LAUGHT

P N T A SR S T A R S

£l C4 02
PLLLACHINS VIRENS
AMMEDYTES 3P,
ADDTT IONM  LARVAF CAUCKT
c2 e 02
GADLS VIRHUA
POLLACHIUS VIRENS
ANDIT [ING  LARY A€ CAUCHT
n3 002
GANLS MMRHUA
PLLLACHIUS Vv IRENS
APNCOYTES SP,
ACDITIONAG LARVAE CAUGHT

L T T R I L Y

n4 % 02
GaDLS MDRMUA
PCLLACHTIUS ¥ IRENS
LMMLOYTES SP.

L A T e R I T Y B )

n 5 4 02
ZADLS WOR HUA
ACLLACHTIUS ¥ IPENS
AMMIDYTES SP.
ACOIT ONAL LARVAE CAUGHT

L I T I T I R T L T R Y

o] (4 Q2
GADLS MORHIA
AMMODYTES SP.
ACDIT DNA. LARVAE CAUGHT

P e L T T

c7T 4 02

PLLLACHIUS VEFENS
AMMODYTES 5°.
PERHICHT S CENT ATYUS

INBEE SR INI [ AR VAE Sednsssnasd
RUMBE ¢ LENGTHS (MM)
TOTAL MEAS. MEAN RAMGE MEAS.

SAMPLINC OEPTH O-1%M

SAMPLING DEPTH O-13M
2 2 5.2 3.,8- 6,5 5L

1 i 5.7 sL

PHOLIDAE

L T R I B A L

SAPPLING DEPTH O=i5M
1 1 27.2 T
1 i 4.8 SL
5 4 5.5 4ub= 6.7 5L

4 Z 13.5 13.0~1%,0 Ti
PHOL ID AE

L R R S e L

SAMPLING DEPTH O=15M
] & S5 b.6- T.7 5L
3 3 Tad duv= 8.9 5L
ANGUILLA FISTRAT

P T S T T T T T R R T R R )

SAMPLING OEPTH (Q-i5M
3 3 6.1 4.2- T.2 5L

4 Q6.4 12.3-17.4 TL
ANGUILL 2 RUSTRATS

SAMPLIRC DEPTH  O-15M
4 4 13.8 12,9-15.3 TL
PARALEPICILAE

P L T T T I B

SAMPLING DEPTH (- &M
3 3 5.0 2.3 5.5 S
L 3 13.2 11.0-15.6 TL
COTTIOAE

SAMPLING DEPTH (~ £M
1 1 6.2 st
1 L 2.6 SL
COTTIDAE

a s s 8 B R E B & b oW ok ok

SAMPLING CEPTH (—15M
2 2 542 Sal~ 5.2 5L

1 1 10.9% SL
1 i 12.0 T
PHOL IDAE

SAMPL INC OBPTH O 15M
5.2 %.3-%.8 5L
1 L 10.4& SL
1 1 12.2 T

LI R T R R O L I T T T

SAMPLINGC CIPYH O=15M
2 1 7.8 St

t 1 21.2 T
ANGUTLLA RCSTRATA

DI I R I
SAMPLING DEPTH 0O=15M

L 1 & T

19 19 144 L2,0-17.8 TL
" s e a s r e s s oas e

SAMPLING DEP™ (~15M
3 3 8.0 G5~ 9.0 R
2 2 13.1 12.2-14%.0 TL

161

coSaanheh e (ARVAE *¥ddusdstse
NOD . HUMBER LENGTHS [MM) NO,
EGGS TCTAL MEAS. MEAN FANGE MEAS. EGGS
SAMPLING OEPTH 1E=24M
OPHICLIDAE
PHOL 1DAE

LI N T T T T B I S O L I T

SAMPLING CEPTH 13=24M

(=]
S oW

1 13 L sL
UM DENTIFIET

L L I T T T T SR Y I I R R )

0 i I E? St o
t 5 3 5.5 4.1- 6,5 SL a
o 9 8 8,2 4.9=11.0 St ]
PHOL IDAE
UNLDENTIF IED
T I R
SAMPLING DEPTH 18-23M
4 “ €. 4.9 £.4 5L a
q [+]
AMGUILLA ROETRATA
PHOL [DAE
s = s 2 e s B % owosoe s a4 s e s osos o
SAMEL ING TEPTE 18-2MM
3 3 T.7 T.0- 9.0 5L a
2 13 12 TS 4o&13.7 S Q
[] 6 12.9 10.0-17.0 TL
LI N L T T e S O N
SAMPLING DEFTH 18-33p
I R N T N R TR S S S S ST I
o
DR R R T T R e
a
L
I I R T I S
3
Q
P T e I T T T T T S S S
L]
1]
L I T T I L L
SAMPLING DEPTH LE-24M
3 3 B2 7.5 5.7 8L 2
¢ 1 1 12.3 SL o
1 1 26.¢ T
PHOL IDAE
L R T T T T T I R A L
SAMPLING CEPTE 18-33e o
: 2 lé.¢ 13,0-14.2 T
PHOLIDAE
L L R R T T I R S
SAMPL ING CEPTE 18-232M
2 2 €.3 8.0- 8.5 SL o
5 TO14.% 134174 TL
a 1 1 5.5 SL Q

M.

LARV AE

1
%
3

0
Q

+3
»3
»2

-2

3

PER

z
LR 1 ]
EGGS



CRUL SE DATE IR IA AR en [ ARVAE SAsendstaE e anSllneEs LARVAE Skstudddsey 2
Des 1 1964 KUNBE § LENGTHS (MM} NO . NUMBER LENGTHS ([MN) NO. M. PER LOp
T4, O M SPECIES ANALYZED TOTAL MEAS. MEAN RANGE MEAS. EGGS TAOTAL MEAS. MEAN RANGE MEAS ., EGGS LAPVAE EGGS
oe 4 02 SAMPLING OEPTH O—I5NM SAMPLING DEPTH LE-33M
APMCDYTES SP. 2 2 16.6 15.5-17.8 TL 0.7
PARMICHTHYS (ENTaTLS Q 1 1 %1 sy ] 0.3 0.0
ADDI TYONAL LARVAE CAUGHT UNDENTIFIEC
P T T T T T S N T T T T T T T T T T T S R S I T R R
E 1 s 02 SANPLIM: CEPTH 0~ &M
ADDIT IINM. LARVAE CAUGHT ANGUILLA RCSTRATS
COTT IDAE

LI R L I I I T T I L T T I I e L I R R R L e N A L e |

2 5 02 SAMPL INC DEPTH O- &M
APHODYTES 37, 3 3 16.1 L1.6=17.2 TL 0.4
E3 (%02 SAMPLING DEPTH O— &M
GADUS MOR HUA 2 2 9.1 T.2-10.9 SL 0 0.2 C. ¢
AVMIDY TES SO, 9 % 14.5 T.311.% TL . 1.1
E4 502 SAMPLING DEPTH [-L5M
CLUPEA HARENGLS HARENGUS i 1 32.0
GANUS MORMIA 7 7 9.2 S.7-14.0 SL @ 2.l c. ¢
APMIDYTES SP. 1 1 18.0 n 0.3
ADGTTIONAL LARVAE CAUGHT PHOLIDAE
4 R & & F B & % ¥ 8§ W & A 5 B F o4& F ¥ 5 §F B ¥ B F & " 5 ¥ F 4 T S B B 2 S 5 3 s * s = oy 3 ® 8 s a 4 uw s e s F 3 woe ¥ e oS oa o
ES (5 02 SAMPLI MG DEPTH Q-LSM SMPLING OEPTH L& i4M
CLUFEA HARENGLS HAR BNGUS 1 1 13,2 " 0.3
GADLS YORHUA 3 1 8,84 T.7T-10,.6 SL 1 a 1.0 0.3
POLLACHIUS YIRENS 1] 1 L &l sL 0 0.2 c.C
MNP TES SP, 1 1 24.0 n 0.3
ADDI TIOMAL LARVAE CAUGHT PMOLIDAE PHOL IDAE
COTTIDAE
UNIDENT 1 FLED
Es 05 02 SAMPLING DEPTH O=15M SAMPLING DEPTH L8-24M
CLUFER HARENG LS HaR ENGUS 1 1 26.9 TL 0.3
GACUS MORHIA 2 2 7.7 &.% £,% 5L L} 0 0.6 0.0
SCOPHTHAL WIS AQUDSU S 1 1 9,2 st 0.3
AODIT TINAL LARVAE CAUGHT PHOLIDAE
E T (502 SAMPLI MG DEPTH O~15M SAMPLIMG DEPTH 16134
PCLLACHTUS VIRENS i 1 10,¢ SL [} a Q.3 C.C
ANN{DYTES §$P. 22 22 13.% 5.9-22,0 T T3
EAa (502 SAMPLINC CEPTH O-15% SAMPLING DEPTH 1E=33M
AMMCDYTES 5P o 1 1 17.1 ™ 0.3
F2 (5 cC2 SAMPLING CEPTH O- 6M
AMMCOYTES 5P, ? T 13,7 10.8-16.4 TL 0.8

ADDITIONAL LARVAE CHJCHT COTTIDAE

L T e I I L T R I I I L T I I L I I R I . I T R I . I I T B}

F3 602 SAMPLING QEPTH O—15M
GAILS DA HUA 4 2 B3 T.-9.2 S ¢ 1.2 a0
ARMODYTES 5P, %0 S 13,5 10.3-20.5 TL 1.3
PARALTCHTHYS CENTATLS 1 1 7.2 sL 0 0.3 0.0

ADDIT DMA LARVAE CAUGHT COTTIDAE

Fe (6c2 SAMPLING DEPTH C-I5N
CADLS MORHIA L 1 9,7 sL ] 0.3 c.¢
AMMCDYTES 5P, 25 24 14,9 10.3-20.4 TL T8

Fs (6 02 SAMPLINE QEPTH O-15K SAMPLING DEPTH _1E-24M
G4DUS “OR HIA 2 2 9.2 T.7-10.7 SL ) ¥ T 10.7 B.51%5.0 SL ¢ 1.7 G
LEMEDYTES $P. 32 30 6.4 12.5-19.6 TL 84 47 16,9 12.6-21.8 TL B4

ADDTTIINAS LARVAE CAUGHT ANGUILLZ FUSTRAT 2 ANGUILLA ROSTRATA
. PHOLIDAE BREGMACE AT L A€
PHOL [ DAE
UNFGENTIF1EL

Fe& (502 SANPLING DEPTH  C-LSM SAMPLING CEPTH 18-32
PCLLACHIUS VIPENS 2 2 2.3 B.l- B.4 SL ¢ o 0.7 0.6
ASMIDYTES $P. 3 3 16,9 12,5-16.4 TL 1 1 17.2 (0 1

aCOIT MM LARVAE CAUGHT AMGUILLA FOSTRATA
GOB L 1DAE
ET 02 SAMPL[NG DEPTM O-15M SAMPLING DEPTH 18=33n
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CRUISE DATE
D&é 1 1966
5T A, oM SPECIES ANALYZED
61 6 02
CLUPER HARENGUS HARENGUS
AMCHFOA MITCHTIALT
POLLAZHIUS VIRENS
AFMCDYTES 5P,
40D TIONAL LARYAE CMIGHT

G 2 6 az
CACLS MORHIA
AMMIDYTES §P.
A0OET ONM  LARVAE CAUGHT

LI I R T T A

€3 s 02
GACLS “ORMUA
ANMODYTES $P.

LI L L T I I B R A

G 4
AMMODY TES SP .,
ADDIT IONAL LARY AE CMIGET

L L T R I . T T T I

-] 6 02
GADLS MIRHuA
AMMCDYTES s,
ADDIT IONA  LARY AE CAMJCHT

LI I L A ]

€ é c6 a2
AMMMMYTES SP.
ADDIT IONM LARVAE CAUGHY

1 €7 o2
CLUFEA HARENGLS Ham fNQUIS
APNTDYTES SP,
ACOIT BNAY LARVAE CAUGHT

LI R R T T T

2 €7 02
BREVCORTT A TY RANNMS
GanpLsS MORHUA
VECFHYCTS SP,
AMMCIYTES SP.
ADDIT [INM  LARVAE CAUGHTY

F3 T 02
BREVODR TI A TYRANNUS
GADUS MORMIA
ANMIOYTES SP,
ADOI TIONAY  LARVAE CAUGHT

L I R T R R R R

H % t5 02
AFMCINTES SP.
ACDIT IONAE LARVAE CMJGMT

- % 02
AFMIDYTES SP.
SRYCNITUS CARIL ENKS
PLRA ICHTFYS CENTATUYS
ANDITIONAS LARVAE CMJCHT

s & ¥y T e % s s 2T e 5 o4 e oEo

H & 6 c2?
URNPWYCIS SP,

T e

H T t6 02
PILLACHIUS v IRENS
ACDIT IONAY LARVSE CAUGHT

LI I I A N L I TS

41 T a2

L I T Y T R R S S

42 et 02
AANCHOA MI TCHT LL]
AMMCDYTES 5P,

randkettisde | AR YAE R*xdbdbantid
NUMBE LENGTHS (MM}
TOTAL MEAS. MEAM  RANGE MEAS.
SANPLING CEPTH O— &M
1 L 26.C TL
2 2 45,3 A4.2-44,5 TL
1 1 9.6 Sk
28 28 9.6 4.9 2l.4 TL
PHCL IDAE
COTTIDAE

L I I U T T T A I

SAPP\_I AG OEPTH ©= 6M
1 10.2 8.312.2 5L
60 S0 11.9 &.9=22.7T TL
COTTIDAE

SAMPLING DEPTH C-15M
L
» I3 12,9 S.4-19.1 TL

SAHPLIRE DEFYH O L5M
15,7 12.2-18.9 TL
PHI.ID.IE

SAMPLING DEPTH C~15M

1 1l 17.9 Tt
PHOL IDAE

R I T T T S SR )

SANPLIME DEPTH  O-15M
LABRIDAE OR SCARIDAE

L I R e A B I )

S.II'PI.I'OG CEPTH (- 3M
1 44,3 TL
l 153 10.9 35.6~18.6 TL
ANGUIL1LA RCSTRATA

T e 8 4 3 s e 3 = & % e 2 & o

SAMPLING DEPTH (O~ &M
2 2 Zl.l 19.432.5 TL
L 1 Tk SL
i 1 T.6 NL
&7 55 I0.1 &.0-17.T7 TL
ANGUTLLA ACSTRATA
MTTIOAE

P I T )

SAMPLING TEPTH = &M
1 1 13.5 ™
1 1 6.5 118
i3 13 14,2 6.3=22.2 Tt
CCYTIDIE

I R R R I I T R A

t4. 7 3.0—-25.% TL
ANGUILLEA FCSTRATA
GORITDAE
UNIDENTIFIED

L L O I I I R R

SMPEI L1 giPTH 0~-15M

SAMPLING DEPM  O=-13M

1 1 Ted e
ANGUTLLA FOSTRATA

T N T A I TR I )

SAMPLING DEPTH (0—15M
1 1 3.1 NL

* 8 % B & % s s u ® b = » w s »

SARPLIME DEPTH  O-1SM
SERRANI{IE

L R L T T T I R |

FAMPL ING CEPTH O~ &M

P
SAMPLINE CEPTH (- &M
1 1

59.5% TL
1 1 20.2 TL
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b keaeansnd LARVAL ssnutossees
NO . NUMBER LENG THS (MNE NQ.
EGES TOTAL MEAS, MEAN FANGE MEAS. EGGS

L I T L L T TR B R S

SANPLING CEFTH 18-33M
1z 12 11.8 9.4-184.0 TL

LT S X N I T T T T P
SAMPLING DEPTH 18-33M
1 1l&.% Tw

PHOL ICAE

L . T T I T I I S e I I A ]

P I N

SAMPLING DEPTH §8-24M
3 3 1£.9 15.5-18.8 TL

2 2 2.t il.41.9 5

SAMPLING DERTH LE-23p

I T I L T I S R Y

SAMPLING DEPTH 18-32M
1 1 13.1 SL a

ANGUILLA FOSTRATA

LI R L T R R R R N L I

A,
LARVAE

Q

.l

a.1

3

0
7

-]
10

¢
0

&

o
3

3
«Q

3
-3

¢.3

2
PER 100

EGGS

%.Q



CRUISE DATE RS E S R0 kb AR VAE SEukkpansss EREPPEERA SRR LARY AT SEaRdhkdy

D66 1 1966 NUMBER LENGTHS MM} NO. NUMBER LENG THS (MM} NO. M}, PER 10N
STA. N M SPECIES ANALYZED TOTAL MEAS. WEAN RANGE MEAS., EGES TUOTAL MEAS. MEAN  RANGE MEAS. EGGS - LARVAE EGG ¢
43 7 02 SAMPLENG DEPTH O &M

ANUIDYTES 5P, 3 3 1l.1 T.8-13.6 TL QA
® 8 & B 8 s 3 F 4 4 ® 5 3 & § F o4O mE g & B " F B A & F E OF N S o F FE B s s g s oy KSR eA g e & s s & 3o A s A s o a
J & (7T 02 SAMPLING DEPTH 0O-15M

AMMODYTES SP. 1 1 19.0 TL 0.3
.‘I....I...Il‘I--.-'.-"-.l.."...-.-'.‘I-..-I.‘.l-'.---..'..-.'.'-‘
4S5 (7 02 SAMPLI MG DEPTHM O=13M

BREEVOORTI 2 TY RANNUS 1 1 23.9 Tt 0.3

AMMEDYTES SP, 2 2 21.9 20.0-23.1 TL 0.8
T T T T T T T T T
J & (7T 02 sum.lne DEPTH  Q-15M smﬂ.nﬁ DEPTH  18t=24M

AMMOTYTFS 5P, 3 17.2 14.1-19.0 TL 2 lis) S.-12.4 TL 1.3
T T -
J 1 tr ez SAMPLING DEPTH (-15M SMIPLING DEPTH 1823w

ACOIT DNA. LARVAE CAUGHT GCARAPIDAE

LI Y I A L I T I I T R TN IR R T R I SR T D TR D R R R R R R B R L I R R I R R Y BT R I N S T R TR I R R DY R I R B L D L L A
X1 802 annn«: uer‘m c- &

BRENCORTI & TY RANNUS 6.8 9. s-zs‘ 4 TL 0 4

AMMCDYTES SP. l. 1 bk L8 0.1
e
k2 (B 02 SAHPLHE CEPYH 0O-154

BREVODRTI A TYRANNUS & 17,3 13.8-24,3 TL 1.2

AMFCA MITCHILLI l? 17 39.0 20.1-4&.6 TL 542

AMMCDYTES SP ., 4 4 15.0 1l.6-17.8 TL 1.2

SCCFHTHAL MIS  AUNSU S 2 2 T.2 Sub 8,7 SL 0.6

AQOT YIONAL LARYAE CAUCHT GOBITDAE
COTTIDAE

L T T T
K3 (T 02 SAMPLING DEPTH  Q-L5M

BREVOORTI A TY RANNUS 1 1 1T.0 n 0.3

MICFOPNGIN UNDUEA TS 1 1 48,0 SL 0.3

APMCIYYES SP., 3 3 19,7 16.7-24.0 TL 0.9

ADDITIONAL LARVAE CAUEKT GOBIIDAE

I T T L T T T S L T R T T R S T T )

K& LT 02 SAMPLING DEPTH 0-15M
AMMCNYTES SP. 4 4 22.0 14.0-27.8 TL 1.2
T T
k5 (T 42 SAMPLING DEPTM O~15M sanpn.mc OEPTH 18- 4N
ENCFELYTIPUS CMBRIUS 0 L 3.4 SL ] 4.2 €.
ANMTOYTES $P, 6 & 19.7 1l6.8-71.5 TL a E 18.8 13.5-29.5 TL 34
PRIDNITUS CARQL INUS 1 1 10,4 St 0.2
ADDIT TONA  LARV AE CAUGHT GOBI [OAE
T T
K& T 02 SAMPLING DEPTH (O-15M SAMPLING DEFTH le-33M
OFHICH THUS UCELLATYS 1 1 33,5 ™ ]
BREVJIRTIA TYRANMUS 1 I 17.9 L 0.3
EMGRAULTS EURYSTON € 2 2 18,6 1T.9-19.0 TL o.7
URGPHYCI S SP. & 3 2,7 2.5- z.8 HL i 1 z.3 NL L.5
URCFHYCIS REG US 3 3 9,7 T.8-13.1 NL 1.0
ACTHIS DCELLATUS 1 23}
ETROPUS ™ ICAM STOMMS 1 1 1.8 sL 0.3
PARALICHTFYS CENT ATUS [} 1 1 8.9 sL 1] 0.3 0.cC
ADOEITTONAL LARVAE CAUGHT VINCIGUEFRIA SP, CARAP IDAE
SERRANIL AF GOB 1 1DAE
EOB1 [DAE
b e e 8 e 4 s e e w4k s s # s s s woes o a s e s omoea o u s moes wes ssoas s nams s e s s s e sy me woasewaa .
K7 €702 SAMPL INGC DEPTH  0=15M SAMPLING DERTH 18-33M
MYRICHTHYS DC W ATUS [1 1 99.9 T 0.3
CFHICHTRIS OCRLATUS 1 1 88.% A" 0.3
ENGRAULYIS SURYSTOM E 1 1 12.5 ™ 0.3
NOTCSCOPELUS . 1 1 104 sL 0.3
UEOMYCIS REG MIS 1 1 6.1 NL 0.3
SCOMAER JAPON IC US [} L 1 1l.9 St 0 0.3 0.0
T T T,
L1 ¢8R 02 smm.lns DEPTH 0= &M
AREVOORTIA TYRANNUS 6 22.3 17.4-29,1 TL a.7
ANCHOA M TCHILLI 9 9 3IT.8 4.4-41.0 TL 1.

ADDITIOMAL LARYAE CAUGHT ANGUILLZ FCSTRATE
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CPUISE DATF

n&es 1 1956
STaA, N« SPECTES AMVLYIED
12 (& 02

L3

..
L &
L

15

M1

- s 3

¥ 2

LR |

¥ 13

« 2 4 v e = s »

L)

M5

LY

a2

AREVOMIR TT A TYRANNGS

GACUS MORHIA

ArMDYTES SP,

PAR M, JCHTHYS [ENTATLS

ADDIT IONM
cB 02

SADLS MORHUA

PCLLACHTIIS ¥ [RENS

LE[CSTOMUS XARTHIMUS

DAR M, ICHTHYS DENTATLS
{8 02

AFPMI¥TES SP,

L I I I B

ta a2
AEEYCNRTI A Ty RANNUS
DIAPHUS 5P,
NCT [SCOPRLUS 5P .
UROFHYCL S sP,
40DIT MNAY

- v * s s

8 o2
REEVODRTI & TY PANNIIS
LETCSTOMUS XAATHUKY S
MICFOPTGON UNDULATUS
PAREZLICHTHYS L[ENTATLS
L R
e o2
BREYONR T1 & TYRANNLIS
LEIGSTOMUS XANTHURUS

L T R . N

8
BREVONRTL A TYFANNLIS
GADLS MOR A
LEILSTOMUS XANTHURIS
AMMCDYTES SP,
PARALICHTHYS CENTATLS

LARY AE CAUGHT

LAQYAE SAUGHY

I

ACDITIONAL LARYAE CAUEHT

e s e s e
ca a2

LEYCSTCMUS XANTHURUE

MAICFOPOGON UNDJL ATEIS

APMCDYTES Sp.

PARN TCHT HYS CENTATLS

D T T
A 02

BREVOARTI & TY RANNUS

ETRLMEUT SADI MA

EMGFASLIS EURYSTDL E

LANFANYCTLS ALATUS CR PHCTCNOTUS

LEICSTOMUS XANTHIMUS
RETHIS CCELLATUS
ETECPUS M ICROSTOMUS
PARIM ICHTHYS [ENTATLS
ADDIT MNAI

™ o2
RREVYIR TIA TYPANNUS
ACOIT IONM

9 a2
RREVIOR TI A TYRANNUS
NIAPHIS §P,.
KRCTCSCDPELUS SP.

ADDI TIINM. LARVAE

LARYAE CAUGHT

LARY AE CMIGHFT

¢ e -

CAUGHT

rhangEItattn AR YAE Fedakkmaske

NUMEER L ENGTHS [(MM)
TOTAL ME#S. MEAN RANGE
SAMPL INGC DEPTH O- &M

% 4 19.6 19.9-28.0 TL

2 2 8.1 7.2- 9.0 5L

1 L T.5 TL

1 I3 .7 SL
UNIDENT IFIED

SAMPLING CEPTH C-15m
2 2 4,3 &.510.9 SL

L 1

LI ]

B.6 sL

L L I

SAMPLING DEPTH 0-15M
2 2 2%5.0 1T.6-22,5 TL

SAMPLING DEPTH C-15M

1 1 SL
L NL
GOBITDAE

N I N T S N A ]

SAMPLIMG CEPTH (- &M
3 13.6 (T4 2T.4 T

L X" ]

2 14.1 13,5-14.7 SL
2 2 10.9 10.5-11.3 5L
1 1 13.0 SL
SAMPL ING OEPTH - &M

4 2 18,8 17.7T-20,0 TL
12,8 Ll 6~ 14§ SL

& 4

SAMPLING DERPTH (- &M
2 6.6 L5.8-17.4 TL

1 1 9.0 sSL
2 2 11.5 10.0-13,1 SL
1 1 22,1 T
1 1 1le2 SL

ANGUILLA RCSTRATA

* a4 & 2 & & a B P e e e oo

SAMPLING DEPTH O~1%M
9 9 9.9 7T.7-11.1 SL
4 2 7.8 T.7- 8,0 SL
2 2 2.0 20.0=-24.0 TL

SANPLI MG DEPYH O=15M
2 2 17,2 14.5%19.9 TL
s & 21,6 1%9.4-75,0 TL

2 2 21.9 19.3-24.46 TL
1 1 3.4 sL
NINCIGUEFRIA SP,
PARALEP ICICAE
LOPHITFCEMES

L A I T L

SAMPLING CEPTH [~ &M
é & 20.3 17.5-23.0 TL
MGUILLA ROSTRATA

« s 5 % = ® @ = 3 % & = = ® @&

SAMPLING DEPTH  C~L%SM
5 5 13,9 1).5-18.0 TL

1 I 6.4 sL

1 6.2 sL

ANGUILLE FESTRAT 2

165

MEAS ,

NO .

£6Es

st nnnunren s LARY AE sonsaddniny
LENG THS (MM}
RANGE MEAS.

NUMBER
TOT AL MEAS, MEAN

SANPLING DEPTH 1 8-24m
3 2 %1 4.5 %6
1 1 140
1 1 %.C
SMMPLING DEPTH L8-233m
e & 22.9 14.6~28.1
SMMPLING DEPTE 18-33M
1 i 17.0
1 1 1.t
CARAPIDAE
SAMPLING OEFTH 18-33m
191 93 (0.4 T.412.7
1 1 T
1 1 187
L1Z 12 $.5 B .4=10.8
SMMPLING DEPTH  18-33
1 1 48
10 16 1C,9 §,.e-13.7
1 1 e
1 1 6.2
2 2 Ll 6d- &l
NETT ASTOMAT IC 4F
OPHIDIIDAE
CARLANGIDAE

s ® = = 4 s 8w

L

S
st

T

EGGS

(=N

oo woao—Oo

[

- o 4
- ATR")

N

2
10w
EGG ¢

o.¢
e

L. C



CRUISE DATE

Cos 1
sTA. L]

.3

1966

SPECIES ANALYIED
3 ce 02

RREVOORTI A TYRANNUS
CIAFHIS SP,.

UECHYCIS 5P,

URGPHYL TS REG JUS
LFICSTOMUS XAKTHURUS
MICROPOGON UNDULATUYS
ETRCAUS MTICAOSTOMHS
PARALICHTHYS DENTATLS
ADDIT MNAY LARVAE CAUGHT

4 €9 02
AP ICHTHYS MELANDROAUS
ETRUMEUS SADIMA
ENGRAUL I5 ELR YSTOLE
MYCYOPHIDAS
BENTHOSEMA SUPDRBIT ALE
CERATOSCOPELUS MARERENSIS
OIARHUS 5P,
DITEEN ICHTHYS ATLAN TICLS
ELECTRONA RISSOT
HYGCPHUM BENCITT IR HYGCMI
LAMFANYCTUS 4ALATUS OR PHOTONOTUS
#YC IOPHUM SP,
METCSCOPELYS P,
NCTCSCOPELUS RESPH ERDEMNS
URNFAHYCT S 5P,
URQFHYCIS REG WS-
HEMMNTHIAS YIWANUS
PCRATOMUS SALTATRIY
LETCSTOMUS XANTHiM U £
wICFOPOGOK UNTULATUS
PEORILUS TRTACANTHUS
BOT WIS MCHELATUS
ETR(PUS WICROGSTOMUS
PARALICHTHYS DENTaTLS
SYNFHIRUS SP.

ACOITIONAL LARVAE CAUGHT

AEARERSE IR AR VAE ¥ednkauvess

NUMEBEF L ENGTHS (MM}
TOTAL MERZS. MEAM RANCE
SAMPL [NG CEPTH  O-1L5M

49 49 13,7 T.1-29.8 TL
L 1 8.2 L
2 2 2.5 Z2.1- 2.5 ML
L 1 22.3 M
92 S1  T.4 4.3-10.5 5L
7 T Bel &b~ 5.8 5L
3 3 T.k h.2- f.6 SL
[ 6 T.0 3.8~ 9,7 SL
OPHIDT ICAE
SERR AN ITAE
SPARIDAE
GOBR ! IDAE

SCORPAEN [CAE
UKIDENTIFIED

L L T I R Y I T

SAMPLINE OEPTH O—15M

& 4 9.8 B.12,0TL
1 1 19.0 T
[ £ 5.l 3u8~ .8 5L
1 1 39 SL
3 3 A5 6.9-10.4 SL
1 1 8.9 SL
3 3 4.2 2.2- 6.1 5L
1 1 4.1 SL
2 2 5.8 5.7~ 6,0 SL
t 1 4,5 5L
4 4 2.3 L.&- 3.8 NL
3 2 .6 Kol 4.T SL
1 1 4.7 - 8
10 10 4.4 3.9- 5.2 5L
5 £ &7 3.8 5,71 5L
a B8 3.3 1.7~ 4.7 5L
5 5 a3 ke2- 9.4 5L
13 13 4.4 3.2~ 9.8 %
El 3 4.2 3.2~ 5.2 SL
3 3 B0 S.b~ 5.5 SL

CPHICHTF ICAE

CNETTASTCMATICAE

STOMIATICAE

SYNOQDCATIC2E

PARALEPIDIDAE

BREGMACEFOTILAE

CPMIDI 1€ A€

SERR AN IC AE

CARANG J( 2E

PARIOAE

LABR [DAE OR SC AR [DAE

MIGILIDAE .

CALL IONYMICAE

GDBIIDAE

CEMPYL I[ AE

SCORPAEAILCIE

BAL ISTICAE

TETRAQOCNT 10 AE

LNIDENTIFLED

NO.
MEAS . EGES

166

avkgpdkasind | ARVAE svtdditidun

NUMBER

TOT AL MEAS. MEAN

SAMPL ING DEPTH
1 4

k)
1

LR e

19
2
2

SYNOOONT{DAE

1

[ -
PRI e P e Al e P

NG -

LENG THS (MM}
RANGE MEAS. EGGS

Le=23u

€7 9.2-10.4%

6.0~ T.%

5
vd 2.5 4.1
.8

L

Coud = Wam
b
aen =iy PN

PARALEPIDICAE

BREGMACEROT ICAE
OPHIDIIDAE
SERRANIDAE
CARANGIDAE

SPAR ICAE

LABRIDAE OR

TRICHIURICAE
SCORPAENICAE

BAL ISTIDAE
TETRAGDONTILAE

UNIDENTIF IED

SCARITAE

TL
™

19
SL
St
SL
sSL
NL
NL
sL
118

SL
SL

SL

2
M. PER LOM

LARVAE

14 .8
0.3
D4
2.3
T 9
2.l
0.9
1.8

EGG ¢

0.0



CRUTE NATF CEVNIN N EASAE | ARYVAE b dnddnvath FEANEEERRERE | ARVAE ERSSESsatud 2
Ce6 1 1968 NUMEEF LEAGTHS {M¥) KC . RUMBER LENGTFS (MM) NO . M. FER 10M
STA, oM SPECIES AMALYZEL TOTAL MEAS, MEAN RANGE NMEAS, EGGS TGTAL MEAS. PEAN RANGE MEAS. EGGS LARV AE EGGS
N & (9 a2 SANPLIMG CEPTH Q=15 SAMPL ING OEPTH fa-Z2w
RREVONORTTA TYRANNWS L5 15 1.9 S.7-17.5 TL & & Ll.5 8.8=13.4 TL 4.5
ETRLMEUS SAREM 11 11 9.9 S.8-14.5 TL . 3.7
CERATISCOPEL US Wad™ INGI 1 1 2.5 SL 0.3
DTARUS SP. 1 1 [ 5L 0.3
HYGCPHUM HYGOMI 1 1 S. 8 S 0.3
MYCTOPHIM AFF NE 1 1 5.5 5L 0.3
METOLYCHNLS VAL D[vag 1 t .8 st 9.3
NOTGSCOPELUS . 1 1 7.9 St 0.3
EMCEELYNPUS CIMBRIUS t 1 2.4 SL q o 0.3 0.4
HEOMYCTIS 2, 19 15 2.7 1u5= 4.0 ML 9 9 T 2.6 3,2 NL a.7
FEMINTHIAS v1VANUS 1 L 5.1 SL Q.3
PLECTRANTHIAS GARIJFELLUS 1 I 4.5 SL ¢.J3
LEICSTONYS XANTHULU 3 3 4:9 4.6- S.1 St 3 3 S 47— 7.3 5L 1.9
MICFCPOGON UNTULATUS 2 2 4.8 4.5 %.1 %L 1 1 5.3 5L Q.9
PRIDNDTUS CARCL INUS 3 3 6.3 5.5~ T.8 5L 2 2 .E 5.3 5.5 Q& L.6
e{THIS NCHLATUS 2 2 To?7 1.5 7,5 SL 2 2 Te3 S.7= 8.8 5L 1.3
ETRCPUS MICRCETOMUS ] & S.3 3.5~ 5.3 5L 9 s 4.3 3.3- 5.7 SL 5.8
PALMICHT FYs DENTATUS [} & S.1 3.7~ 4,9 5L 0 3 a 4.7 3.8~ 6.4 SL 0 2.8 c.¢
SYNEHURNS SP. 4 2 T2 B.7= 7.6 SL 1 1 LI ] sSL 0.9
ADNE TTONAY LARVAE CAUGHT MURAENILCIE MOR INGUT L AE
OPHICHTH fRAE CGNGRIDAE
SYNODCNTIC2E STOM [ATIDAE
PARALEPIDICAE SYNOCONT TERE
BREGMACEFOTIDAE PARALEPIDIDAE
CPHIDILLC4E LOPRIIFCRMES
SPARIOAE BREGM&ACERDUT 1L 2E
LABRIDAE OR SCARILCAE CARLAP IDAE
PUGILIDAE SERRANIDAE
CALLIOMYMICAE GRAMMISTICAE
GORL 111 8E AFOGONID AE
SCORFAEN 1L AE CARANGIDAE
TRIGLILZ2E SPAR [DAE
BALTSTICAF LABRICAE OR SCARIEAE
UNIDENTIFIED G0 IDAE
SCORPAENILAE
UM ODERTIFIEL

4 ® % & e ¢ ® = 3 a2 ® 4 = * s g e 2 s s P oE NV S B e a g ogoy e s 2 as % ogonoroE s ososow

P 1 02 SAMPLING DEPTH C- &M
CALLECHELYS PERRYaE 1 1 67.0 NL 0.l

MYROPHI § PUNC W TUS 1 1 67.0 T 0.t
AREVCORTI A TYRANNIS 3 3 k4.% 13.517.3 TL 0
LETCSTOMUS XaARTHURGS a 3 13.2 12.0-16,7 SL i 1.0
MICHIPTGON ONDIR A TS ] 3 101 9.46~10.9 SL a.4
SCCAHTHAL WIS MUNs S 2 2 %5.5 2.2- 7.7 5L Q.2
ADDITTINAI LARVAE CAUGHT SPARIDAE
ll.l----Ol-----.-C----..-----l--!!---l..llc.u--cloo'.ll‘bloolc.-l.-
P2 €702 SAMPLING CEPTH 0« &
RIEVONRT § 8 TYRANNMWS 9 9 2lel lbs6=-26.6 TL L.l
LETLSTCa S AANTHUMUS [ ¥4 12 12.4 10.1-14.2 S0 1.5
FARM ICHTHYS DENTaTLS 1 1L 3.8 sy o a.l . C
ACOIT IONML LARVAE CIJERT SPARIDAE
CNIDERTIFLED
S0 4 4 e e s s b w4 e s s s wom s s s w w s we s aas wae e m s s owoaomem o sowomoaa ks s owne th sy e s
P39 02 SAMPL ING OFPTH O~ &M
ARE WIOR TT & TYFRANNUS 108 1CB 1%.8 6.5-23,9 TL 13.1
FRGFAUL IS EURYSTOM E 1 1 3.8 (s 0.1
LETCSTOMYS XARTHUWNUS LT 17 10.5 7T.0-13.8 SL 2.l
ADDIT FINAL  LARVAE CAUGHT SYNGNATHICAE
SPAR {NAE
UNIDENT 1§10
S8 4 4 s e m e s e 4 v om s s B B s ow s mosom s s om oms s e s s ee s mw e s omoae k4 E e e s a o s e
P4 (902 SAMPLINE DEPTH (O=1SM
BREVINR TEA TYRANMIIS 45 44 12.6 T.i-17.9 TL 13.5
CERMTOSCOPELUS MAREFENS IS 1 1 5.9 sL 0.3
ROPHYCTS 5P, 20 17 5.0 3.2- 9.0 ML 6.l
LETCSTOM)S XANTHURU S 14 b1 6. C #4.3~10.3 SL 5.5
mICFAPNGEN UNCULATUS 4 & 5.5 1.9 &.8 S L2
PEPRILLS TIACANTHUS H 2 4.3 3.0- 5.6 5L 0.6
FTRCPUS MTCRCST Nvs & 5 6.4 5.3 7,7 5L 1.8
PARALTCHTHYS CENTATLS 6 & A.% 18- 5.0 5L 0 1.8 g.0

ACOIT DN LARVAE CAUGHT BREGMALEFRQTIDAE
SERRANILZE
CARANGLL IE
SPARIDAE
UNTOENTIFIED
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C2UTSE GATYE

rhe 1 19646

STA. DM SPECIES AMALYZED

# 5 09 02
OFHICHTHUS ACELLATU S
AREVOOR 14 TYRANNUS
AFNTHOSEMA SUBIRAIT L E
CERATOSCOPELLE MADE FEASTS
CERATOSCOPELUS WAkM ING]
DTAFHUS SP.
HYGOPHUM AREND ITT 4R HYGOME
NCTCLYCHNUS VAL DIVAE
NLCTOSC OPE LUS 5P,
KLTCSCOPELUS RESPY ENOENS
UFNEHYCIS SP.
FEMUINTHIAS VIWNUS
PLECTRANTHEAS GARWU FELLUS
LETCSTCMUS XAMTHUWE S
MICECPOGON UNDUL ATU S
ALXIS §9.
BCTHYS NCELLATUS
ETRCPUS MICRCSTOMIS
PARALICHTHYS DENTaATLS

whAshhAninde LARYLE &w

NUMBER

TOTAL FEES. MEAN

LENGTHS [MM)
RANECE MEAS. EGGS

SAMPLING DEPTHR Q-15M

21 21 1

1
1
i

,.
-
ra - s

Wuww wo we
LR R R - )

AEDIT WINA LARVAE CAUGHT OPHICHTHICAE

MWCTOPHILAE
CPHIDIILCEE
SERR AN IC2E
SPARIDAE
MUGILIDAE
CALL IONYPELAE
GOBLID*E
SCORPAENIDAE
UNIDENTIFLED

0.1

T.0=-16.0

L, 7=
Z.8-

LY
1.4

2.5
3.8

5.4
42

3.8=- 44

a1~
4.1

4.3
&.9

T
SL
SiL
St
sL

N
sSL

SL
118

sSL

SL
SL

168

NO.

e 2 LARVAE *eussensnsss
NUNBE A LENGTMS (MM}
TOTAL MEAS. MEAN RANGE MEAS.

SAMPL ING TEPTF 18=33M
1 1 3¢ T
s 5 1.5 £.51%5.4 ML
1§ L &.3 5L
2 2 GaT £.3= 7.l SL
"1 ] .5 SL
2 2 S.7 5.2~ 5.3 SL
& L) €.3 5.8 ?.1 SL
2 2 5.7 5.2=- 6.2 5L
2 2 2.7 2.5= 2.9 KL
1 H 3.6 $L
2 2 4T 4.5~ %.9 5L
2 2 S.3 £.2- X4 SL
i 1 5.5 SL
i 3 9. 8 SL
i L 1.4 s
& [} 4.5 3.9 5.5 5t

MURAENIDAE

OPHICHTHIDAE

NETT aSTOM AT EC AE

SYNODONT ECAE

BREGMACEROTIDAE

OPHICIIDAE

SERRANIDAE

SPAR IDAE

LABRIDAE 0OR SCARIC2E

CALL IONYM IDAE
GOA [ IDAE
GEMPYLIDAE
SCORPAEN FLAE
TRl GLIDAE
UNIDENTIFIED

2
NO. NO ., PER LOM

EGG . LARVIE
[+]

b.. .

[T T S

RN WO O~ 0D o0 ®
.. 'R
b

.
o

whiso

EGGS



CRUL SE NATE kRS Eat e L ARVAE srddesndann SendNsnssend | ARVAE sEsmmwanank 2
ced 7 1986 NUMBER LENGTMS {Mm} NC. NUMBER LENGTHS (MM} L M. PER LOM
STA. (L SPECIES AMALYIED TOTAL MEAS . MEAN RANGE MEAS. EGGS TOTAL MEAS. MEAN AAMGE MEAS. EGGS LARY LE EGGE
Al {& 0% SAMPLING CEPTH 0= &M
CIHFEA FARENGLE HaR INGJS [} & 4.7 21.1-79.9 TL q.7
GADLS MCRHUA 1 1 6.2 L o LY 9.0
AMMODYTES SP. %] 13 15.3 8,2-28.T TL L&
ACDIT IONAY  LARY AE CAUGKT SLENKRILLZE
COTTIDAE
I T e e N I R T T T T T T e R SO R R ¢ o PR
A2 6 0% SAMPLING DEPTH 0=15M
CLUPEA HARENGUS HARENGUS T 35.0 30.0-38.4 TL 2.1
GADLS MORHUA & 5 5.9 4,3 T.é ML 1.8 a,2
AMMODYTES SP. 18 15 23.8 8.,9-47.4 TL 5.5
AOOTY DN M  LARVAE CAUGHT SYNGNATHICAE
BLENNTIT 2E
COTTIDAE
A % ® ® & & ® » e 3w F 3 s e B 4 F @ s & B s s s F B 8 o g s 2 82 § " B E s @ = 3 2 a & 4 s s 8 B B B s & & & LA I s & a
] {6 c4 SARPLING DEPTH Q-15M SAMPLING DEPTH 18214
CLUFFA HARENGLS HaR BN CUS 22 22 3%.0 2T, 9=41l.5 TL 2 2 31.9% 3L-3L9TL »3
GADLS MORHUA T a o3 2.3
AMMUDYTES SP. 27 2T 16.6 5.5-39.7 TL 20 19 15.0 5% .6=-28.7 TL 14.8
PSEUNNALEURCNECTES IMERTCANYS L) 3.9 2.4 4.2 SL 24
ANOYT TIINAL LARVAE CAUGHT COTTIDAE PHOL [DAE
COTTIDAE
T T T T e - s ...
44 05 04 SAMPLING DEPTH 0-15# SAMPLING CEPT+ 18-33M
CLUFEA HARENGUS HARENQIS 5 5 26,3 4,9-3,5TL é 4 32,9 30.3-37.6 TL 3.5
GADLS MORHUA 3 3 5.2 4= 5.9 N -] "] 1.0 2,1
ANMCIFTES 5P, 10 1€ 19.4 S$.3=29.8 TL 35 3% 21,5 10.994%.4 TL 4.7
ADDITIONAI LARYAE CAUGHT BLENNIICZE BLENNIIDAE
COTTIDAE PHOL [DAE
COTTIDAE
P T T T T T T T T I T L L L T T T R T T T - e - s o»
a5 (7 D& SAMPL INC DEPTH  0—1L5M SAHPI.ING cepw 19-33K
CLUFEA HARENGLS HARENGUS 1 1 29.5 TL 31.% 29.C-34.2 TL 2.
APMCDFTES 5P, L 1 18.% T 2 Z 17.5 13,5-21.6 TL 1.0
ACDIT MINM. LARVAE CAUGHT COTTIDAE BLENNIIDAE
COTY ICAE
F T T T T T T T T . e . PO
A4 {7 C4& SAIIPLIMT DEPTH  O-=]15M SAMPLING DEPTH 18-23M
AFNEDYTES SP, 5 22,3 1%.%235,5 T 1.7
s ® e a8 4 % s 4w o= = s B B s % e B R T oA oA B S Ao a4 AosoamosEoe s s % s oweaeoawe sonoas s k. CC « o
AT CT 04 SANFLING DEPIH Q=15M SIHPLING CEPTF 18-3m
CLUFER HARENGUS HaR ENQUS 21.3 28.5~24.0 ML 4 32.8 32.1-33.9 TL 2.2
GAa0LS MORHUA l. l. 29.9 St +] [} 0.3 0.0
AFNCDYTES SP. 3 0 20.4 13.4=31.3 TL 23 23 21.6 16.9-40.1 TL 9.4
ACDITIONAL LARVAE CAUCKT BLENNIIC:2E BLENMIIDAE
COTTIDAE
UNIDENT IFTED
e T T T T T e T I - .. " e
B L €T 04 SAMPLING QEPTH (- &M
ArMCIYTES SP. 11 19 13.9 6.0-26.0 TL 1.3
PESEADNPLE IMONECTES ZAPERICANYS s b 4,1 3.5 6.9 50 0.7
ADDLIT MINAF  LARVAE CALGHT BLENNIIDAE
COTT IDAE
T T T T T . s P
g2 LT 04 SAMPLING DERTH C=1%M
GADLS MORHUA L] 2 S.9 4.3~ 7.3 ML 1.5 2.2
ARMIDYTES SP. 10 iz l3 9 T.e22.9TL 3.0
LIMANDA FERRUGINEA T T 3.7 3.5~ 3.9 5L 241
PSFUDDPLFURON ECTES MR ICANUS 13 rE] 3.5 3.0- 4.2 5L i2.1
ADDETTONAY LARVAE CAUGHT BLENNIICIE
COTTIDAE
UNIDENTIFLED
® 8 ® ® p F 2 a4 g g =m 8 8 ¥ 4 B F P S B " F . & B F B S o F P A A" 4 F OB A" 4E oA s s s e 3oy g o L I ] L I )
3 €7 04 SAMPLING CEPTH O=L3M SAMPLING CEPTH [8-32M
FM FEL YOPLS CIMARIUES 1 g.0 2.3
CADUS “ORHIA % % 15.6 & 2-aT.8 SL 3 1 5.6 sL Q 2.2 .13
FELANOGRAMMUS AEGH EFINUS 1 0.0 2.3
AMMCOYTES SP. 4 4 L4e2 12,8~15.7 TL 1 1 1%5.6 n 1.5
CITHARTCHTHYS ARCT [ FRCNS i 0.3
LTNANDA FERAUGI NE4 4 E] 3.8 3.5~ 4,2 SL 1.3
PSEUSOPLFURONECTRS #MER [CANUS Ta 13 4.0 3.2- 5.4 5L i%.3
ADDIT INNAL LARVAE CMIEMNT COTTIDAE PHOL 1DAE
UNIDENTIFIED CLTT ICAE
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U
D&6
STA
-

LA ]

. .

-

ISE DATE
2 1968
. oM
{7 04
CLUPEA HARENGLS HARENGUS
ERCRELYOPUS C MBRILIS
GADLS MORHUA
MEL INQGRAMMUS AEGI EFINUS
ANMCDYTES SP,
AODE TIONAL LARVAE CAUGHT

SPECIES AMALYZED

(T 0%
ERCHELYDPUS C IMBRIUS
GAOLS MORMMIA
MEL MOGRAMMUS AEGLE FINUS
PILLACHIUS YIRENS
AMMCDY TES SP.
L IMANDA FERRUGINE A

ACOLT IONAL LARVAE CAUGHT

17 o4
EMCRELYOPUS CMBMIUS
GA0LS MORHUA
MEL MOGRAMMUS AEGLE FINUS
AMMCOYTES SP.
ADOE TIONAL LARVAE CAUGHT

P R
(7 0%
CERATISCOPELUS WaAMINGT

AFMCDYTES 5SP.

L MANDA FERRUGINES

c1

€2

c3

[}

LARVAE CAUGHT

4« &+ w ow =

ADDIT IONAL

3 04
GIOLS MORHUA
AMMODYTES 5P,
LIMINDA F ERRUGINES
PSEDCPLE RONE TES
ACOIT ONA

IMERICANUS
LARVAE CAUGHT

-, »

ce 04
PCLUACHIUS VIFENS
AMMIDYTES SP.
L IMANDA FERRUGINES
P SEWDOPLE LRONEC TES  IMERTCARUS
ADOIT MM, LARVAE CAUGHT

8 oh
CUJREA HARENGLS HAR ENGUS
POLLACHIUS V IRENS
AFMCOYTES SP,
L TMANDA FERRUGINE&
PSELODPLEURCNECTES AMER [CANUS
AODI TIONAL LARVAE CAUCHT

a 04
ERCRELYOPUS C BRIV
GADLS MORHUA
PCLLACHIUS VIRENS
APMLOYTES SP.
L IMANDA FEARUGINES
ACOLIT IONM. LARVAE CAUGHT

C8 04&
EMCPELYCPLS CIMBRIUS
CADLS WORHUA
APMCDYTES SP.
GLYFTOCEPHALU S CYNCGLCSSUS
L IMANDA FERRUCINEA

SEBTIR g
MUREER
TOTAL MEZS. FEAN

SAMPLING DEPTH  O-1'M
2 2 33.7 22.3=-35.2 TL

L ENGTHS (MM}

] 6 19.6 14,2-77.3 T,
COTTIDAE

L I I R T T

SAMPLINE BEPTH O-15M

1 1 a7 NL

? ? 15.9 1l.9-18.1 TL

1 3 L T SL
BLENNLICAE

SAMPLINE CEPTH O©=iSM

11 I 1844 13,6~22.5 TL

BLENNI IL 2E

D I R L T T

SAMPLINC DEPTH  O-15M
19 19 22,4 13.9=24,1 TL

2
UNIDENTIFLED

L L T T O S T T R

SAMPLING DEPM  C-L5M
3 3 16.8 #.2-39.0 TL
19 16 4.0 2.9 5.3 5L
T 6§ 3.7 3.3- 4,2 5L
BLENNI 1D AE
PHCL IDAE
COTTIDAE
SAMPLING DEPTH 0-15M
1 1 18,1 SL

L3 & 37.8 3l.5-42.8 TL

s 4 3T 3,2~ 4.3 8L
9 9 3,9 1,3 4.6 SL
BLENNI 10AE
FHOL [DAE
COTTIOAE

SAMPLINC CEPTH O=15M
1 1L 3.0

. TL

2 2 13.8 12.3-1%.0 5L
kS 3 25.4 9.1-34.6TL
L] &  SHoh hD- 4.7 SL
1 i 5.2 SL

BLENNTICZ2E

SCORPAENIDAE

COTY TDAE

UNIDENTIFIED

L L e e O A I

SAMPLING DEPTH OQ-ISM

1 1 4.6 NL
as 2% &1 3.2~ 5.2 5L
COTTIDAE

L I R R B T IR ¥

SAMPLING DEPTH O~-19%M

2 Z 2%.5 22.528.& TL
L 1 64 SL
5 i%

T 4l 3.3= 5.2 SL

LARVAE #wssuspsass

RANGE MEAS . EGES

SRS RSEARANS ARV AE ¥RARSCA R4
LEMGTHS (MM}
AANGE MEAS.

NO . NUMBER
TOT AL MEAS. MEAN

SAMPLING CEPTH 1LE-33M

3 3 21.2 1B.1-25.9

COTTIDAE

4 & & & » 3 83 = w8 & s @

SAMPLENG OEPTH )2 33M

O -y ™~

3 1 23.¢ 16.53
BLENNIIDAE
CONT IDAE

LI T T R e L I )

SAMPLING CEPTH 16234

-

12 12
COTTIDAE

L R S T T I B I )

SAMPLING DEPTH 1& 23M

2L 21 3.3 2.4
4 4 183 L4431
UM DENTIFIELD

P Y R N )

SAMPLING DEPTH

7.9
27.2 9.2-3
41 3.F
4ol 3 b

18=24M8

a 1 t

5 S

16 15

11 1Q

BLENNTIDAE
PHOLICAE

SAMPL ING DEPTH 18=-23M
1 1 he 9

* 2 2 £l 4.6
15.4

2.9

1 1
63 25
BLENNIIDAE

P A L Y

3.1-

SAMPL ING CEFTF L[8—33M
L 1) Ta ke

& I3

2 2

1 .2
15.8 17.7=2

75 25 doh 3.5

170

.

6.5

L9.5 10.5-20.5

P

6.1
9.8

1.7

4.5

L.9

&.2

"

T

NL
TL

s

NO.
EGG 5

> W

[=¥-T.

aNe

~NO

z
#3,. PER LOM

LARVAE

EGG S

1.C
4.3
1.2

oQo
.
[P



CRUISE DATE sxaneditdnth [ ARYAE *esxhdeednwy EIRANNRRN INE [ ARVAE FSRhAnddRadn 2
Dae I 1986 NUMEEF LENGTHS (MM} NO . NUMBER LENGTHS {mm) NO. M. PER 10p
ST4, DM SPECIES ANALYIED TOTAL MEAS. MEAM RAKGE MEAS. EGES TOF AL MEAS. MEAN RANGE MEAS., EGGS. LARVAE EGG ¢
[ Y (R D& SAMPLINE CEPTH O~13M SAMPLING DEPTH 18=33M ’

GADLS MOR Hua 2 1 4ok 5L 3 ¥ 1 4.8 L Q 0.9 1.t

ANMCIY TES 5P, 1 1 19.2 ™ 0.3

GLYFTOCEPHALL ! CYNOCLOSSUS 3 2 .8 Saé= 4,2 5L 1.0

L IMaNNE FERRUCINES L5 i 4,2 31,2- &.2 5L L2 (31 5.2 3.8~ T.4 5L 3.5

PEELNNPLELRANECTES IFERTICANYS 1 1 8.6 St 0.3

ANDT TTONAL LARVAE CALGHY LNIDENTIFIED BLENNIIDAE

+ = . = . - -+ ¥ u - . o+ P o* ¥ 4 & B & & - » ® w4 * & 2 » L] * & & & & @& - - 8 B & = & "> = 3 & & = * LI - LI - - L N
T 7 (R 24 SAPPLI MG DEPTH O~L5M SAMPL ING DEPTH [E=-2M

CI0US MORKHIA 1 [+] 04 O, 2

AMMCDYTES SP. 1 1 23.7 mn 0.3

L MDA FERRUGINE S 2 1 5.7 51 c.7
L T T T T T S T T T T T I T R R R T R R T T T S R R R
Ca {2 O SANPLI NG DEPTH  0O-15M SAMPLING CEPTH 18=23m

ASMCOYTES SP. 2 2 17.9 16.3=19.5 TL 2 2 29,3 22,3284 TL 1.}
B R EE T T T T S I T T T S R R R
£ 09 04 SAMPLING NEPT™H (-~ &M

APMTDYTES S8, ] 5 21.8 T.T-41.3 TL 1.0

2SEUDIPLEURONECTSS AMERICANUS a802 25 3.8 2= 4.3 5L i3.0

ADNTT IONM  LARY AE CAUCHT SYMGNATE ICAE
AOLIDAE
COTTIDAE

UNLDENT IFIEQ

LI R T e I I R R I L I T T T R S T S R B T Y R I L R R R I A R N I I N N R L I I R I I e

8z 9 0% SAMPL INC DEPTH D= 6M
AMMIDYTES SP. & 6 30.9 24.9-38.56 TL 9.7
GLY FTICERMALG S CYNN ALOSSUS 1 1 %9 SL 041
LIMANDA FERRUGINE S 2 2 4.2 2.4 5,0 S0 242
BSEUNIPLFLRONFCTES AMER[CANLS 210 2% 3.7 2,2- &,3 SL 5.5
ADDIT TONAS  LARY AE CAUGHT BLENMIICAE
PHCLIDAE
UNIDEMTTFI ED
£33 09 04 SAMPLING OEPTH [=15M
ERCHELYOPLS C IMBRINSS 1 oW 0.1
AMMCDY TES SP , 4 4 3.3 2B.6=34.1 TL 1.2
LTMANNA FERRUCENES 15 13 3.6 2.9 4.3 S0 4.5
PSEADOPLELRONEC TES AMER ICANLS 9 9 3.8 2.9~ 4.6 SL 2.7
ACOIT DNA LARVAE CAUGHT BLENNEICAE
C4 (8 0n0s SAMPLING DEPTH C-15M
GADLS MORMGA 2 2 3,9 .7 4.1 SL [ 0.4 1.8
L IMMNDA FERRUGINER 16 13 4,3 3.5- 5.7 5L 4,2
PSELOOPLFURON ECTES AMER ICANUS 1 & 5.1 A 8 5,0 SL 2.t
AODI TIONAL EARVAE CAUGHT BLENNIICZE
PHOLIDAE
UNIDBNTIFTED
rs caos SAMPLING DEPTH (~|SM SAMPLING CEFTH 18-33M
ERCTELYOPLS C [MBREUS 1 1 4.6 5L 1 ] 0. 0.2
GADLS MORHUA 3 3 5.2 4.8« 5.9 5L 12 1 [ S sL 12 1.2 Teb
AMMCOYTES SP, 2 2 16.5 9.8-23,3 TL N 0.7
LIFfRrS TAQUILINUS 1 1 44.4 n 1 [ L 0.4
GLYFTICEPHALL S CYNDGLOSSUS 1 [ st 0.3
L IM#MGA FERRUCINES 30 i€ 4.6 2.7 5.8 SL 17 13 3.8 31.0- 4.9 5L 14 .7
PEELNOPLE LRCNECTES #WERICANUS 2 2 heb 4.3 4.9 SL * 0.7
ADDTT [INA1 LARVAE CAUGHT LMIDENTIFIED UKIDENT IF IEC
C& P Ca SAMPLING CEPTH C-15M SAMPLING CEPTY 18=1M
CLUFFA HARENGUS HaR EMGUS 1 1 10,7 T 0.3
GANLS MORHUA & 3 1 4.l 3.3 5,2 8L 3 1.0 2.2
PFILLACHIUS VIRENS ] 1 1 4. sL 0 0.3 €.
ARMEDYTES SP. 1 1 44,1 n 0.
GLYPTICEC BAL L § CYNOGLOSSUS 2 2 F.C 4.6~ 5.4 SL 0.7
LIMENDA FERRUCINES 5% % 4.3 1,3 &,3 SL 47 2% 3.6 2.7T- 5.6 St 134
ADDI TTONAL LARVAE CAUCHT UNLDENFIFIED
® 8 A @ 8 B @ 4 ® ¥ =W 4 B A % & ® EH A & A B k& 8 & B A & & & F A& ¥ @ & & F F W F & & A N F & & 8 4 % ¥ s 3w p =2 e & 4 ¥ e a e o @
n (F 24 SAMPLIAG CEPTH O-15m - SAMPL ING DEPTH 1833w
B (9 Cs SAMPLING CEPTH 0-15M SAMPLING DEPTH 1e=33M
AEMTHISEMA GLACIALE 2 2 6.5 8.1 6.9 SL 0.7
ADDIT TOMAL  LARY 8E CAUCHT PARALEPICTCAE UMDENTIFIED
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CRUI TE DATE

s 1
$TA.
£l

E 2

o9

1966

SPECIES AMALYIED

13 04

PCLLAMCHIUS v IRENS

APMCDY TE

PSEUDIPLELRONECTES

13 04
APMCDYTE

PSEYDDP LEURDRE TES

5 SP.
MER [ CANUS

ACDIT KONAM. LARVAE CAUCHY

- s o8 .

S 5P,
EMERT CANLS

ADDI T IONAL L4WVAE CAUGHT

2 22 D4
Apa(DYTES SP,

AOD[TIINAL LARVAE CAUGHT

E 4 22 0%
ERCHELYCPLS CIMBRINS
GADLS MOR HUA

GLY FTOCE
L [ MANDA

+1

PHALUS CYNNELOSSUS
FERRUGI NE&
ADDIT ONM. LARVAE CAUGHT

2
GADLS MOR HUA

APMCDYT F
GLYPTOLE
L MDA

Es

GADUS MO
LTMaANGA

ET

22 0s

5 SP.

PHALU S CYNOGLESSUS
EER A GIME &

ADDIT IONAL LARVAE CAUGHT

L I I I T R T S Y

22 04
EMCHELYOPLS CIMBRILUS

RM) A
FERRUCINEA
ADD1Y IONAY,

LI R R I L R I I T

ENCHELYOPUS CMORIUS

GLYATOCE
L MDA

ES

Fl

F 2

F 3

22 0%
EM.HEL YO

PHALY S CYRAGLOSSUS
FERRUGINE A
ACDIT JONAL LARVAE CAUEKFT

« r s a e 32 2 e om N

PUS CIMBRIYS

L JMANOA FERRUGINE &

14 04
GLYFTOCE
PSEUCDPL

14 04
EFCHEL YO
ANMCDYTE

ADDIT IOMAF LARVAE CAUGHT

PHALU T CYNOGLESSUS
EURDNECTES M ER TCANUS
ADDITIONM. LARVAE CAUCGHT

LI B L R I

PUS CMBRIUS
S SP.

L IMANDA FERAUGINES

PLELNOPL

15 O&

EURCNECTES INERTICANUS
AOOK TIONAL LARVAE CAUGHT

GADLS HORMUA
AFMEINTES SP.
PEELDNELE LRCNEC TES fMERICANUS

ADDIT IINAI  LARVAE CAUGHTY

LARVAE CAUGHT

Ienrtttte e L ARVAE 3 9dsdediay
NUMBER LEMGTHS [MM]
TOTAL MEAS, MEAM  RANGE HMEAS.

SAMPLING CEPTH Q- &M
2 1 121 L
20 20 36.7 21.3-4%5.5 TL

13 13 4.4 3.9- &,9 5L
MGUILLA RCSTRATA
BLENNLLCAE
PHOLTOAE
COTT IDAE

SAMPLING DEPTH (~ &M
26 26 3.5 22.2-48.2 TL
14 25

3.2~ 5.4 5L
BLENNI ICAE
PHOLIDAE
UNIDENTIFI €D

4a2

SAMPLING DEPTH 0-15M
3 3 4l.6 21,B-%50.0 TL
ANGUILLA SCSTRATS

R ENNT T L4
snmilns |:lnevm 154
S 4 4.0 3.4~ 4.8 SL
15 8 5.l 4.2~ 6.0 5S¢
353 25 3.8 2.7~ 5.3 sL
UNIDENTIFIED

SAMPLING OEPTH  O-15M

2 2
255 25
N IDENT IF T ED

LR )

6.0 5,9 4.
4l 5

SAMPLIME DEPTH  C=15M

59 25
UNIDENTIF{ ED

3.8 3.0~ 6 S

SAMPLI NG DEPTH Q=-15M
i7 17
UN TOENT IFLED

...

4.8 3.3- 7.7 5L

SAHPIi ING OBPTH O~ 15M

t 1 L Y st
P L R T T R
SAMPLINC DEPFTH - gM

1 1 5.0 5L

199 &5 %.2 3.0~ 5.5 5L
PHOL IDAE
COTTIDAE
P
SAMPLIANG DEPTH O~ &M
1 1 3.9 st

4 4 29.1 25.8-31.0 T,

- b A0 2,9~ 4.5 SL
210 25 4.2 3.3 4.3 5L
BLENNI ILJE
CAOTTIDAE
UNLDENT 1FLED

SAMPLINE DEPTH O-15M

L S 247 20,9 22.5 TL
a7 19 4.1 3,0~ 5.8 st
BLENN! IC2E
PHOL [DAE
UNTDENT IFIED

172

sttnrernktne LARVAE Fedkdexatkn
LENGTHS (MN)
PANGE MEAS,

RC. NUMBER
EGGS TOTAL HMEAS. MEAKN
a
P A I N A
P N T N R SR
P T R R
SAMPLING DEFTH LE~24M
& 1 1 E.Q
ig 5 5.5 5.0-
134 25 . 2.9
GCB1 IDAE
UNIDENTIF IED
P N R T I R
SAMPLING DEFTH 1 8-24M
1 1 ‘l
1 1 24.4
3 3 5.5 S.&
240 25 4.6 3.3~
P
SAMPLING DEPTH 1 8.33M
i 1 2.2
0 1 L 339
3] 25 A7 3.3-
UKIOENT IF IET
P T T S I R
SANPLING DEPTH 18210
2 2 T 4.7
28 24 4.3 3.3
P R I
SAMPLING CEPTH 18-33M
UNMLDENTIFIED
“ e = = e b e a8 8 s o2
P T T T T T T T
a
M
t

sL
H 3

o0

ND, PER

LAFVIE

Q
2
1

2]
3

2
B
i

-3
-7

142 .4

q

ol

9.l

a
G

el

-5

25.5

-

==y
9

Ul-o

2
10M4
EGGS

G.C



LRI EE DATE
Ca6 3 1966
<TA, b | SPECIES AMALYZED
F o4 14 0%
GADLS MORHJA
AMMMYTES SP.
GLYFTOCEPHALUS CYNDCLOSSUS
L {MANDA F ERRUGI NEa
PSEUDIPLELADNECTES IMER[CANLS
ANOIT INNAL  LARYAE CAUCKT

F & 14 On
GACUS MR HJA
GLYPTOCEPFALUS CYNOGLESSUS
L 1MANDA FFIRUGINEA
PSELOMPLEURCNECTES IMERICANUS
SO0 THINAL LARVAE CAUGHT

Fo 14 0%
GADLS MCRMJA
AMMCOYTES SP.
GLY FTOCEP FALUS CYNN CLOSSUS
LIMANDA FERRUGINEA
ADNTT INAL LARVAE CAUGHT

€7 14 04
ANMEDYTES SP,
LIMANDA FERRIICINES
ACDITIONAY LARYAE CBUGHT

L R L T e I I I L I Y

Gt 15 04
GANLS MMR HUA
ARMELYTES SP.
GLYFTNCEPHALUS CYNOGLCSSUS
L MDA FERRUCINEA
PSELOOPLEURONECTES FMER 1CANUS
ADDTI T OINAY tARVAE CAUGHT

P A T T T R

G2 15 04
GADUS WOTHIA
PCLLACHIUS VIRENS
AMMETYTES 5P,
GLYSTACEDHALUS CYmNCLCSSUS
LIMANDA FERRUGEI NE4
PLEUNAPLEURMON ECTES 2MER JCARLS

ACOET IONAI LARVAE CAUGHT

G 3 15 C#
GERLS 9NRHIA
L IMANNA FERRUGINFA
PEELINPLELRCRECTY © JmMEaTCANUS
ADDITIONAS LARVAF CAUGHT

¢ 4 15 O

GANLS MORHUA

aMMADY TES 5P,

GLYFTACEP+RALUS CYwOCLCSSUS

L [¥aNDA FERRUGI NFa

SSEUCOPLEURON ECTFS AMER ICANUS
ACDIT IONM  LARVAE CBUGHT

r s 1% fi6
AFMLI¥TES 5P,
GLYFINCEPMALL S CYAOGLCSSUS
LIMANDA FERRUCINFA
PEEWDOPLEURCHECTES IMERTCANUS
ADOL TIONMI LARVAE CAUGHT

L R R L I S R B R

G 6 t4 0&
ANMETWTES 5P,
LINMAKDA FERRUCINES

TR ARRR LS | ARVAT Sesavosness
NUMBER LENGTHS [MM)
TOTAL PFERS . MEAN QANCGE MEAS.

SAMPLING DEPTH O-15WM
1 1 t.5 L
s 5 3T.3 33,.7-44.0 TL

1 1 5.6 SL
3 3 3.6 3.0- 4.0 SL
23 21 4.1 2.7= 6.5 5L
P ENNT [L A€

LNIDENTIFEED

D R T T T T T R R

SAPPLIMC CEPTH O-15M

-] T 3.7 3.4- 4.0 5L
UNIGENTIFEED
P R e L R

SAMPLENG DEPTH  G-L5W
i 1 B L
1 1 18,2 A8
1 1 &.C 5L
3 25 4.7 3.7= 6.5 SL
BLEMNI IDAE
UN [DENT IFIED

L N T T T R R Y S T}

SAMPL INC CEPTH (-15m
? 1 5.5 4.7« £.2 5L

§23 3.8 4.5 SL

3 3 33.E 26.5-77.8 TL

1 1 5.7 St

3 3 3.6 2.9- 4.2 SL

108 5 4.3 2.9 6,2 SL
BLENKLIT 2E

a2 & s e & 3 =2 s e s & 28 4

SAW%IME gB’TH C- &M

SAMPLIMC CEPTH 0= 6™

1 1 31.4 5L
L] 4 6.6 21.1-31 W6 TL
& = Se& 5.0~ 6.2 SL
1

1= % he2 2= 5.7 8L
ELENNI ICEE
LNIDENTIFIED

D L T S T T T B

SAMPLI NG DEPTH O=15M
1 2 5.8 4&.2- 7.4 NL
t2 12 4.2 3.4 5.0 5L
L5 12 4o 3.4 £.2 91

BLENNEILZE

PHOL [ DAE

@ s s 4 & 4 3 e s & 1 8 e & 3@

SAMPLING DEPTH C-L5M
2 2 o3 dul- &.5 SL
1 1 43.8 TL
El 2 4ol HeT= 4a7 SL
54 25 5.0 3.1= 5.5 5L
1 )3 4.1 sL

BLENNTITEHE

LNEDENTTFIED

L L T T T I R I R B )

SAMPLIAG DEPTH 0O-15M
1 1 44,3

. T

13 5 B.6 5.5~ 5.9 5L
s 5 4.3 3.5« S.8 SL
1 5.4 SL

L
UNIDERTIFIED

L R 2 I I T I T I )

SAMPLING CEPTH O-15m
1 1 26, T

173

tstssdnanths LARVAE skdswennien
NG, NUMBER LENGTHS (MM} NO .
EGES TOTVAL MEAS. MEAN RANGE MEAS, EGGS

t

SAMPLING DEPTH 1E=-32M
4
2 2 4B 4.7- 4.8 SL
33 29 4.1 3.5 4.7 SL
3 3 5.7 4,5~ 6.7 5L
BLENNIIDAE
UM JENFIFIEC
P
SMPLING [EPTE 183
1 1 L] sL ]
1 t 5.0 SL
41 25 45 3.7 1.1 5L

BLENNIIDAE

SAMPLING CEFTH 18-33M
i 2 3l.2 ZT.8«34.8 TL
18 L7 5+7 4&.B~ 6.9 5L
UNLQENTIFIED

N 4 s s s 4 R F s 8 & & 4 p 4 s s e 3 =

o -

LI R T T R I I R R T R T R 3

SMMPLING DEPTH 1E=1312m

4 )} .t SL
5 4 4.2 3.3« 4.6 SL

SAMPL ING QEPTH Lg-23M
1 L 32.5 L

1 1 5.1 113

NO . PER
LEFYIE

0.2
1.5
0.3
0.9
T.0

0.0

1.4
1.0

Q.4
0.3

5.6

@b
0.
0.1
0.4
13.1

#.0

Ta5
Q.7

13.9

-3

-
agroo0
" aw

W g

0.3

3.1
¢ 3

2
10M
EGGS

9.3

4. £

d.8



CRUI € DATE
tae 3 1966
$TA. [} SPECTES AMALYZED
r1 15 04
GLYFTOCLEPHALUS CYNOCLOSSUS
PSEADNPLE IRONECTES AMER [CANUS

L R I T N T R R R R S R

H 2 15 04
GARYS MR HUa
Arm(Dv TES Sp.
CLYPTICECHAL L S CYNTGLOSSUS
PSEUDNPLEURONECTES SMER 1CANUS
AMDETIONAL L2FVAE CAMIGHT

“ & 4 4 e B & e B+ oaoaomos oo

H R 15 24
GADLS MOR HUA
ArNCnYTES 5P,
GLYFTOCESHALE S CYnCELCSSUS
L IMANDA FEARUEINES
PSELDNPLE GRANECTES {MERILANUS
ADDITIDONAL LARVAE CALGHT

R T I T B T B T

H o4 15 04
GA0YS MORMIA
LIMANDA FERRUCINES
PSENIPLFIRONEC TES AMERICAANLS
ACOIT 1ONAY LARYAE CAUGHT

L L T T TR Y S S R S S

F5 18 04
GCADLS MARHMJA
AMMDDY TES 5B,
GLY FTOGEPHALUS CYNOLLOSSUS
LIMANDA FERRUGINES
ACDIT ONM. LARVAE CAUGHT

L] 15 04
GADLS MOR HUA
PELLACHIUS VIRENS
AMADYTES 5P,
GLYPTICERHALUS CYNOGLOSSUS
LIMANDA FERRUCGINES
ADD[TIOINAY LARVAE CAUGHT

HT 15 04
ARMCINTFS SP.
BLYFTOCEPHALLE CYACCGLCSSUS
L MMNA £ FAR LGINES
ADDIT IONM LARYAE CMJGHT

41
SCIPHTHALMUS AQUDSUY
PSEWPIPLELRONEC TES AMERTICANLS

L R O L T T T T S

42 19 04
SCCFHTHALMIS MQUODsU S
ADDIT IONA} LARVAFE CAUGHT

L T T T R

43 14
BnF\onnRTll TYRANNGS
ANNEMYTES SP.

4 & 1& 24

LT R T R SR B R T R T ]

4 3 1% Ch-
GLYFYDCEPFALUS CYMACLESSUS
LIMANDA FERRUGINES

L R T T T S I

) 16 04
fARLS MORHUA
AMuMYTES SP,.

L T T R O T I T

47 16 04
AMMINYTES SP.
GLYFTNCER HAL US CYNOGLOSSES
LEFANDA CSERRUGINES

SAMPLINE CEPTH O-
2 2 3.

ESESERARA R | ARVAE #¢tnsutmesn
NUMBER LENGTHS (MM}
TOTAL mE25. MEAN  RANGE MEAS,
SAMPLING DEPTH C- M

1

10 9 5.0 3,4~ 7,0 SL

= * s a4 e a p e = & = an e = »

SAMPLING CEPTH O-15M
L 1

2.5 SL
1 1 22.0 T
1 1 Sl SL

22 a2 .3 3,7 7.0 5L
UNIDENT JFIED

SAMPLING OEPTH O-%M
2 L 3.5 s
1 1 20.4 T
1
2 2 3.8 3.5 3.5 SL
21 il 4.9 3.7- £.7 SL
BLENNI 1L 2€

I T T T I T S SR Y

SAMPLING DEPTH 0-15M

3 3 5.7 3,9 9.0 8L
* % 5.0 4.,2- 6.0 SL
UNIDENTIFIED

L T R R

SAMPLING DEPT{ (=15
1 L 40.2 TL

51 25 4.5 3.5 5.9 5L
UNIDENTIFIED

4 e & 4 % B w6 & uow B s ow

SAMPLING DEPTH O=iSM
1 1 5.9 St
1 T 27.9 Sy
7 T 261 21.4-37.5 TL
2 2 5.8 S.4- 5.2 5L
51 5 428 .4 6.5 S
ANGUTLLS FCSTRATZ

SAMPLING CEPTH O=15M
23 il 2946 22.2-41.3 TL

2 2 5.5 5.2- 5.7 SL

&M
3.4~ 3,9 5L
1 8 B.2 SL

SAMPLERC CEP‘I’N G-~ 4M
3 3,4 3.2- 3.9 S¢
UNIDENTIHEO

s s B s ®m o3 o8 & & 4 8 B s = = 3

SAMPLINC OCEPTH = 6M
1 1 29.4 TL
1 1 15,83 L(8

* 8 s 4 2 2 8 % & B T s x5 s a

SAMPLING DEPTH C« oM

LI O L L T A S

SAPPLIANG DEPTH C-L5M
3 3 %.6 5,2- 5.8 5L
3 4 4.8 &.2- 5.4 5L

L T N L
SAMPLIKE CEPTH O-=I5M
L] 4 35.& 32,2-365.5 TL

B e e 8 s s ¢ s 8 e & & s b x w

S.MIPLING DEPTH C=15m

B.7 25.9-21.1 TL
l 1 5 %

- » 5.2 4.5 €.0 SI.

SUmaaeIsk ik LARVAE #0S4msuxsns
NC. NUMBER LENGTHS [MM) NO.
EGGS TOTAL MEAS. MEAN  RANGE MEAS. EGGS

0
e s a4 e a a e & Ao s oeow s or e ks s
2
L T T L L
L}
a4 s 2 s 8 m s s e s oar s ow koo
SAMPLING DEFTH LE~2a&Mm L
a
2 i 4.0 sL
33 2% .0 2.9 %o 5L
BLENMIDAE
UNJOENTIFIED
L I R R L I T T T T A I
SANPLING DEPTH 18=33M o
0
o 0

E] 1 33,1 26.9-37.2 TL

1
41 L] S.6 3.9~ 8.2 5L
UM DENTIF [ED

L I R N N R A I )

SMPLING DEPTH 183124
2 29.0 26.0-32.1 TL

l 1 5.8 sL
2 fuf b 4.8 S
IETRNJDDNTIE.IE
UNIDENTIF [ED

2 & & & @ p ® o2 = v 2 o& & 8 8 ¥ uowm o= owoa k

SAMPLING DEFTH 1E-24M
1 1 €, 8

SAMPLING DEFTI" 18=33
& & 28,3 24, 2-35. T

I
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CRUL ¥¢ DATFE tanspeansese | ARVAE s sawsesxex sSHaNERaEe W ® |ARVAE CERREESEvRaw 2
C&s 2 1966 NUMEEF LENGTHS (MM} KC. NUMBER LENGTHS (MM} NT . r0. PER LQF
cra, D™ SPELTES ARALYZED TOTAL MEAS. MEAN RANCE MEAS. EGGS TCTAL ME 45. FEax WANGE MEAS. EGGS LAFYIE EGGS
¥ 1 19 o4 SAMPLING DEPTH D= &M

RPEVNNRTTA TYRANNIIS 2 2 2T.3 25.3-29.3 TL c.z
L T T T T T T T T e I L L T T
K 2 9 04 SAMPLING DEPTH  C~L5M

I T T T R R T T T S I I I I |

X 3 13 04 SAMPLI KRG NEPTH C~15M
T T T T T

4 o 04 SAMPLIKC CEPTH N-1SM

L IMANRA FERRUCINES L [} sL 0.3
e T R
K 5 19 14 SANPLING OEPTH C-[SM SAMPL IMG CEPTF 1E~24M

AMM(TYTES SO, 1 1 35.6 T 0.2

GLYETNCEPHALL § CYNPELOSSUS 2 IOl h.f= .5 SL 0.2

LIMMDA FERAUCINES [ 4 5.5 5.2~ 5.7 SL 2 2 5.5 5.5= 5.5 SL . L

ACDY T IONA} LARVAE CAUGHT BLENNIICZE

P T T T T T T I T I T T T T S e S S O
K5 15 04 SAMPL [NG OEPTH  C-L5M SAMPLING OEFTH LR-31M

LIMANDA FEIRLLINFL 4 4 5.9 S,4= 6.2 5L 7 7T 5 . f.4 Sk 1.5
L T T O B I
x 7 19 14 SAMPLINE CEPTH O=15M SAMPL ING DEPTH LE=33M

LIMARDA €ERQUCINER 3 2 6.1 S.0=- 7.2 SL 1.
L1 1 D& TAMPLIAG CEPTH C- &M

RAEYAOATL & TY FANNUS 1 1 25.C " o.l

SCOPHTHAL MUS 20LRSUS 3 3 2.2 3.0~ 3,7 5L 0.

2 20 04 SAPPLIKE CEPTH O« &M

SONPHT HAL MJS  sOUNSU ¢ 1 1 3.1 118 0.1

LI T T e e T R T T I I R I I I L T R R R I A

10 ns SANPLIAG DEPTH  C-15M SAMPLING CEPTE LE-24M
SEOFRT MAL PUS  FQUASUS 1 1 3.2 5L ¢.3

P e & & 4 4 2 8 B B T B o3 W W OF 4 s 4 4 % B 4 &+ % % v s o m B S B W A 4P % & @ ¥ Ao s s Moo oAE e oaosow e s s o wow k& EE e o osow

L4 i os SAMPLING DEP™  (-1%M SAMPLING BEPTH 18=33M
GLYFTCEPHALY T CYNOELESSUS 1 1 &t SL 0.3
L IMAMDA FERRUGINGA 1 1 3.8 SL 6.3
L5 0 4 SARPLI NG OEPTH CO=1SM SMPLING DEPTH 1B=2M
L IM#NDA FERRUCINFS 1 1 11.2 5L 9.3
¥120 04 SAMPLING PDEPTH (= &M
REEYCORTT A TY FANNUS 12 12 22.7 Z0.6~74.T TL 1.5
PEPRILUS MIACANTHLS 3 1 5.8 sL C.l
SCOFHTHAL IS 2QUNSUS 1 1 3.4 3,2~ 2.6 SL 0.4
2 0 04 SAMPLING DEPTH (= &M
SCOPHTHAL WS AQUOSU S 2 2 3.5 3.4- 3,5 5 0.2
LI T T SAMPL INC DEPTH (- &M
POTCNYTUS CARCL TNUS 1 1 7.5 sL 0.1
CLRALICHTHYS [FNTATUS 2 2 A& B,2- B.T SL a 0.2 ¢. L
ADDITIONA) LARVAE CAUGHT SYNOOONT ICAE
GORIIDAE

175



CRUL SE DATE

res T
£TA,
M &

1966
n o«
0 04

SPFCIES AMALYZED

OFR ICHTHUS OCELLATUS

ETARLMFUS SADI M

ANCINA HEPSETLS

EMGEAULIS EYRYST(H E

CERATASCOPEL LS MARE RENSI §

CERATOSCOFFLUS WasM INET

DIAPMMUS SP,.

HYCCPHUM PENDTTY

HYGEPHUM BENQITY NR HYGCYL

L MPANYCTLS ATER

uscrRYCls se,

HEMABNTHTA £ Y1 MNUS

ANMCDYTES SP.

PFPRILUS TRIACANTHUS

ot HIis NCA.LATUS

CITFARICHTHYS ARLT IFRCNS

ETRCPUS MICRQ STOMUS

SYACTSM PAPTLLOSU~
ADDE T IONA

L 0 04

ETRLMEYS SADT M
FAGRAJLIS EURYSTD E
wYCIOPM D A5
CERATOSCOPELL £ MANERENSL S
HYGCPHUM BENOTTI
LAMEANYCTLS SP.
BYCTOCPHIM AFF INE
URCRHYLTS Se,
HEMNTHIA S VI MNUS
LETCSTCMUS XANTHUAUS
PEPRYLUS TRIACANTHUS
PETINNTUS CARQL INIIS
ACTHUS OCELLA TUS

C IT kAR ICHTHYS ARCTIFACMS
ETRCPUS MICROSTOMIS
SYMPHURUS 5P,

AEDIY DONM LARVAE CAUGHT

L 29 N4

ARE MINR TT & TYERANRNUS
LELOSTOMIS XANTHIRY §
YICFNPOGNN UNEQLATUS
PEPRILLUS TIACANTHLY
PRICNOTYS CARQ INIS
PARALICHTHYS CENTATLS

ACDIT MNA  LARVAF CAUGHT

LARVAE CMJCHT

RSB E RSN S0 | AR
NUMBE R L

TOTAL ME2S., MEAN

SANPLI NG CEPTH

3 t 12.¢C
& 4 5.3
2 2 2.2
& 2 5.2
i L 7.5
1 1 5.7
1 1 5.6
2 2 1.8
3 2 a5
2 2 I.&
3 3 3.3
4 4 3.c
“ % 3.6
1 b 3.1
3 3 3.8
MIRAENI[ 2E

CYCLOTHCAE 5P,
SYNNDONT ICAE
BREGMACERCTILAE
OPHIDI ICAE
SERRAMIL 2E
SPORIDAE
GNBIIDAE
SCORPAEN I{ 2E
TIGLIDAE
UNIDEMT 1FT ED

P

SAMPLING DEP ™
3 1 5.5
3 3 6.8
1 L T.8
2 2 5.2
5 5 5.7
2 2 5.8
L 1 3.7
L e & 11.7
SYNODONT 1D 8€
CPHIDIILZE
SERAANIC AE
POMACENTRICAE

LABRIDAE QF SCAR
BLENNEICAE
SCORPAEN IL 2E
TRIGLILAE
UNIDENT IFIED

SAMPLING OEFTH
L 3 15.2
2 [ T3]
1 1 T.5
Fi 2 B.9
1 1 Z.1
14 16 9.0
STOMIATICAE
SY NQOONT 1E AE
SYNGNATHILIE
SERRMN ILAE
SPARIDAE
GBI [OAE
SCORP SEN 1CAE
TRIGLIDZE

VAE ¢Tisnssnine
ENGTHS {MM) NO.

RANCE MEAS. EGES
G=15M

7.T-19.8 TL
hah— T.2 SL

6.6 9.8 SL
“u3= 6.1 SL

2.8 4.5 NL
4.2= 4.8 5L
1T.1~-£4.2 TL
2.3 4.4 SL
2.5~ 3.5 5L
2.5 4.2 5L

3.% 4.2 5L

CEEC R R TR R T Y

0=-154

sL
5.9- B.4 5L
st

4.8~ 5.8 5L

bud—= 9,4 5L
5.7~ &1 SL
sL

10.0-12,5 5L

1Cae

o~15M
14,1-17.0 TL
E.1- 6.8 5L
-5t
8.3- 9.6 SL
sL
§.9-10.9 SL

176

aghdsnxe ey AR VAE *XEeraraken

NUMBER
TOTAL MEAS.

L
HEAN

SAMPL ING CEPTH

ERGTPS IMM
RANGE
18=-2M

!
MEAS.

2 2 2641 23.5-28,7 TL
1 1 1&4.C L
1 1 tL.s L
5 b .0 S.- 6.5 8L
1 1 5.2 sL
1 1 £.3 sL
L L 1.3 sL
1 1 5.0 st
3 3 3.8 3.T- 3.9 M
£ ) 4a7 3.7 6.8 SL
1 1 3.5 SL
12 bl 4,2 3,5=- 8.2 SL
i 1 £.9 L

CYCLOTHONE $P.

SYNOLZONT ECAE

QPHIDIIDAE

SERRANIDAE

LABRIDAE OR SCIRICAE

SCORPAENIGAE

TRAIGL IDAE

LM DENTIFIEC

L T

SAMPLING DEPTH 18-32M
& 8 Te7 4.811,8 TL
& 6 1%.1 10.0-19.5 TL
H & fok L.6- 4,4 SL
4 & a2 4.5 £l R
2 2 7.5 T.l« 8.0 5L
a 2 4.7 &.5% 4.9 St
3 3 5.9 S.1- 6.8 5L
2 2 3,8 3.5 4,2 N
3 3 4.3 3.7- 5.1 5L
13 13 1.2 3.3 £,8-5L
2 2 S.8 5.3~ 6.0 5L
3 S £.2 3.3-11.9 SL
2 2 5.1 4.6~ 5.3 SL
3 3 5.5 3.9= 7.7 SL
7 7 9.2 &.%=14.C SL

CYCLCTHONE 5P.

SYNODONTICAE

GPHICIIDAE

SERRANIDAE

CARLAMGIDAE

SPARICAE

LABRIDAE OR SCARICAE

PROL 1CAE

STROMATEICAE
SCORPAEM I{AE
UNIDENTIFIED

DR R R S

« o+ e s s

N0 .
EGG

2
A0, PER lOMm

LAFVIE

B
WMo owoyy

Le !

bRl b

~FOM-NOr~ QO Q~aORNO NGO O
.

b

a
o~

M
MO U WED y~a~ON

WME DR A D0 O gty
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0.3

Q.3
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CRUTSF DATEF ASEREE AN FRSE AR YAE HhdRRASEREE
nes 1 1986 NJMEBER L ENGTHS (MM} N0 .
STA. n w9 SPECIES AMALYLIED TOTAL PE25, MEAN RANCE MEAS. EGCS
LI 29 04 SAMPLINC DEPTH Q= &M
RREANODRTT &4 TYFANNUS 1 1 14.0 T
ANCHDA FFPSETLS . 2 2 1l. 4% B.G-14.5 TL
AL IOBHIM AFF INE 1 1 S. SL
LEICSTPYLU S XANTHIMUS 1 t 9.1 sSL
PERPETLUS TRIACANTHIS 1 1 8.6 St
DRECNDOTUS CAO{L [NuS 21 F3 Jab 2.2~ 5.4 5L
CITFARTCHTHYS ARCT [FRONS & 4 3.9 2.1- 4.& SL
PARALICHTHYS DENTATLS 1 1 8.7 SL 0

ADDIT TONAF LARVAE CALGHTY CYCLAOTHOME 5P,
SYNODONT ICAE
SERRANIL LE
GABTLIOAE
UNIDENTIFIED

L T I R R I A T I T I S S I I A

A3 n 14s SAMPL ING CEPTH  O=154
AREVIOR TI A TYFANNNS 9 9 15.0 11.0-1T7.4 TL
ETRUMES SADINMA 49 43 28,1 1Ll.0-€0.8 TL
ANCFOA HEPSETLS 4 2 15.2 11.51%.2 L
ENGRAUL IS FURYSTOME 11 11 31,1 25.0-43.1 TL
YYCTMOHID I
CERBTMSCAPEL LS MAOFRENSIS 2 2 Tel 6.2- 8.0 5L
CERETASCOPFLLUIS wanM NCGI L 1 S. 8 sL
HYGCPHUM BENGITT
LOPHIUS AMER [LANUS 1 1 3,6 TL

N

-

HEVANTHIAS VI VANUS
LARTYYS FASCT ATUS

LETUSTOMU S XANTHURU S 9 5 9 Tu.3=1Ll.1 5L
MICROPOGOR UNDULATLES |3 1 5.2 5L
FEPRILUS TRIACANTHIIS 1 1 5.9 SL
PRIINATIIG CARML [MUS 23 i3 3.6 2.3 B.% SL
ARCTHYS DCELLATUS
CITHAR [CHTHYS ARCE T FROMS i 1 12.¢ SL
MCACLENE SESSILICAUCA t L T.0 L
PEAR N TCHT HFS CENTATLS 11 11 8.4 6.0-10.2 St Q
SCCMTHALMUS fOUDSIES
AT TIONAM LARVAE CAUGHT CYCLETRINE SP,

SYNODON T ICAE

BREGMACEFOTICAE

OPHIDI ICAE

SPARIDAE

SCORPAEMNICAE

MIGLIDAE

UNIDENT IFIED
T T T T T S T T S SR I

2 04 SAMPLING DEPTH O ISM

fIFH ICH THU ¢ GO ™E 51 L 1 145 T
REEVONRTI 2 TYRANNUS 1 1 1%.& T
ETRLMEYS SADI M
ANCHIA FEPSETUS 17 17 8.1 2,5-14,4 TL

FAGFAULLS EURYSTOM E

CERATASCAPEL Lif MANERENSTS 3 3 bk 5,.7- 7.3 5L
CERPTOSCMIFELUS WANM INCI
DIAFAUS 5P, 1 1 6.2 SL
HYGCPHUM BENOTTI
LANPANYETLS ALATUS A PHETCACTUS 3 3 5.0 4.8~ 5.1 S
MYC TP HIM AFF INE 2 2  B.0 &.,9~ 9.1 SL
URCFHYCIS SP, 2 2 3.5 2.8= 4.3 NL
HEMAMTHEA € VI MNUS 1 1 3.2 sL
LEICSTOMUS YANTHIMUS 1 1 4u4 SL
MENTICTRARHUS %P, 1
AuUXtS sp, 2 2 6.9 6.7- 7.l 5L
PEPRIL US TRIACANIMYS 3 A 2.5 1,4 8.7 5L
PRICNITUS CARDLINUS 4 & 6.8 S.9- B.O SL
8CTHIS ODCELATUS 5 £ S.1 Z.6-11.1 SL
CITRARICH THYS ARCTIFRCNS
CYCLOPSRETTA F MBREATA 1 L 4.5 5L
ETREPUS MICRMSTOMIS E) 3 8.7 A 61,2 S
PAR M ICHTHYS DENTATLS 3 3 A.h 3.T7- 5.8 8L '}
SYMEMIRUS $P. 1¢ $ TaZ 4ul=11.8 SL
AMDLITIONM LARYAE CAUGHT CYCLOTHCME SP.

SYNGDUON TID AE

EREGMACEFUTICAE

CPHIDTIL 2E

SERRM L[ AE

CARANG IC #€

PARIDAE

BLENNEIC 2E

GOBITDAE

STROMATE ICAE

SCORPSENILIE

TRIGLIDAE

TETRAQDCCNKT IDAE
UNIDENTIFIED

177

H#VERNRRPRTEN ARV AE 82N ARRene

NUMBE R LEMG THS (MM}

TOT AL MEAS. MEAN RANGE MEaS. FGG

SAMPLING CEPTH 18-24M
- & 15.F 14 416 C

T3 T3 31.3 26 .2-40.6
T T 277 8.4139,2
1 1 6.9

-
-
o
H
.1

P
PO
BT
P

Vi

6.7-10.1

1
L L 13.1

S 5 S.1 6.9-11.%
2 2 3.2 3.1- 3.3

SYNOOONT 10AE

PARALEPI D IL AE

OPHIDIIDAE

SERRANIDAE

CAR ANGIDAE

SPAR ICAE

TRIGLIDAE

SAMPLING DEPTH L&-33M

3 3 12.2 6.4~15.6
7 T 1l.1 10.5=11.7
1 1 E.b
3 3 &,7 5.7~ 8.4
1 1 1.7
1 L 4.3
2 2 .3 3.+ S%C
3 3 4.5 Sa2= 4.8
1 1 Tok
28 26 3.5 2.3- 6.0
% 9 L2 2. 5.2
2 2 12.1 8.3-15.8
3 3 B 4.2-12.7
1 1 6.0
1 1 2.7
3 9.0 £.3-17.1
SYNODON TLDAE
OREGMACENCT ICAE
OPHIDLIDAE
SERRINIDAE
SPARIDAE
LABR IDAE OR SCARTDAE
GOBI ICAE
TRIGLIDAE

UNEDENT LF 1£C

SL
SL
5L
SL

sL

SL
5L

T
T
118
sL

NO.

0

M.
LAPYAE

OPROONADWOOD Q00D & 08w

LnbuhdrubarhbiLhubh

5%

.
wn

LWhbLb

COr~OORrAORmNA~GOO
- b- - " =
vwboowbLloah

1)
oy
LPEYY -

o
¥ A

2
PER LO¥
EGG$
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CRUISE DATE

66 3
sTa,

[ 1.]

LA SPECIES AMALYZED

LI ) 0%

P

Yy ICPHID AE

CERATRSCNPELL £ MAUERENSIS
CERLTOSCOPELUS wWaAxM INGY
DIARUS SP.

L AMEANYCTUS $P.
LAMFANYCTUS ALATUS CR PHOTCNCTUS
LAMPANYCT LS ATER
LAFFADENA 5P,

MIYC TOPHIM QBTLSIRDS M5
FEMANT HTAS VIVANUS

ALXTS SP.

KATSUMDNUS BELANES
THUMUS THYNNUS

2RIMNI TYUS CARA NS
BCTHIS DCRLATS

CITHAR ICH MYS ARCTIFRONS
FTR™ 1S MICRISTORIS
SYSRHURUS SP.

A00F TIONAL. LARVAF CAUGHT

1 06
ANCHMIA HEPSETLS
PARM[CHTHYS CENTaTUS
ADDT TIOMAY LARVAE CAUGHT

L R T T T R T |

k4 21 D%
PER M ICHT HYS CFNTATLS
ADDIT IONAL LARVAE CAlIchT

4 21 C4
ARCHIA HEPSETLS
BENMOSEMA SUPORBEITALE
LOPFIUS AMER ICAMUS
LETI(STCMUS XANTHUR S
PEPRILUS TMIACANTHUS
C TP HARICHTHYS ARCT 1 FRONS
ETRCPUS MICROSTOMUS
PARM TCHT HYS DERTATLS
SYMFHURUS $P,

ADOT TIONAL LARVAE CAUGHT

ahaphk dkmR ik | ARYAE S sRdudkakn

NUMEER LEMGTHS {MNM}
TOTAL MEAS . MEAN RANCE MEAS,
SAMPLING DEPT (~L5NM

4.T7-10.2 SL
3.8 T.l SL
5.0= 5.8 5L

Gal &,0- 4.2 5L
5.3 118

(1] 45
48 48
3 2

3 3
1 1

S.3 T.l 5L
4.1= 5.1 5L
118

2.0~ 5.3 5L
SL
1 6.0 SL

-
-
—d
:

[

CYCLOTHOME SP,
SYNODONT D AE
CHLOROPHTHAMICAE
PARALE PIDIDAE
BREGMACEROTIDAE
SERRANICIE

GRAMMI STIDAE
CARANGICAE
FCMACEATFITAE
LABRIDAE OR SCAR IDAF
MUGILICAE
SPHYRAEN [DAE
GOBII0AE
GEMPYLILIE
SCORPAENIDAE
UNIDENT FFIED

L R I L T S T B ]

SAKPLING DEPTH 0= &M

“ & a4 4 & % 8 4 e 30w s o2 ow s

SAMPLIKE OFPTH 0O~ &M
1 1 16.6 TL

1
UNIDENTIFIED

m e 2 s & ® 3 s s s o TE s ow

SANPLINE DEPTH 0= &M
1 1 5.2

SPERITAE
LMIDENTIFLED

a » & 4w ¥ N s F R oERE oo

SAPPLIAG DEPTH O=15M

F4 2 bl H5= 4.8 TL
1 1 9.4 SL
& L} 7.0 4.0-12.2 SL
2 2 11.% 1l.8-12.0 SL
L 1 5.7 sL

CYCLOTH{RE SF.

OPNIDI 1D JE

SYNGNATH IC2E

SPARTDAE

UM {DENT 1FTED

NO.

EGES

178

A0 iR LARVAE semankssstn

UNIDENTIF [ED

NUMBER LENGTHS {mm} NQ.
TOTAL MEA S. MEAN RANGE MEAS. EGGS
SaMPLING CEATF 18-23M

1 1 43 SL

50 5g 4.1 3.+ ST 0

55 5% 4.9 3.6~10.7 SL

S 5 ¢.8 4&,2-12.1 5L

2 2 3.4 3.1~ 3.7 5L

1 L 4.5 SL
1 1 Ted SL
3 1 6.2 SL
1 i £, S
2 2 Te2 60— B.4 5L
& e .2 4aF 6.9 SL
1 1 1.7 sL
9 9 5.6 3.7-10.7 st
1 1 3.7 SL
1 1 Sat sL
CYCLOTHONE 59,
STOMIATIDAE
SYNGDONYIDAE
PARALEPIDICAE
BREGMACERGTICAE
CAPHOIDAE
SERRANIDAE
APUGONIDAE
CARANGIDAE
CORYPHAENICAE -
POMACEN TR IDAE
LABRILAE NR SCARICAE
CALLIONYMIDAE
G081 IDAE
GEMPYLIDAE
SCORPAENICAE
UNIDENT TFIEC
R L I T T ) .
e s e m s = a2 w3 s o4 oe e oe.e
D L N S R R S .
LI T O A R T
SAMPLING DEPTH |E=c4M
2 2 20.4 20.0-20.9 TL
1 1 E. S SL
9 9 4.7 3.8~ 5.4 TL
3 k] T8 To)l- .2
2 2 £, 6 S.4~ B4 SL
1 1 LY SL
OPHIDIIDAE
SPARIDAE
GOB 1 IDAE
STROMATETIAE

4
*0. PER 10M

LAFVIE

0.3
9.3
2.7

2 o

e.7

1.2

Cab

Q.3

2.3

1.3

4 .5

.2

0.3

1.0

3.3

Q.3

c.3

0.3

2al
0.3

EGGS

[P 4



(RUTSE DATE EEANRA RSN Sn [ ARVAE SEEEssamakn

neg 3 1968 NUMBER LENGTHS {MM) NGQ .
sTa, LA SPECIES AMALYZEN TOTAL MEZS. MEAN RANCE MEAS. FGES
L] 21 0% SAMPLINE DEPTH  C-15M
MYC 10PHTD AE 2 F .l &0~ #.3 5L
CFRAMOSCOPELUS MANERENSTS 3 1 6. S.0= 7% SL
CERATOSCAPELUL WAsM INCI 40 0 4.9 J.1- 7.9 S
rTAPHUS 5P, & & 4.9 %.3- 6,2 SL
LAMFANYCTUS SF, F4 F4 2.1 3.1 3.1 50

LAMBANYCTUS NCBILIS
LANFADENS S,
»9C TOPHUM OBTLS [RAS TRIS
MYC TP HIM SEL NGRS
METOSC APELUS 5P, 1 1 5.8 sL
HEMANTHIA © VI MNUS
PLECTRANTHIAS GARWUPELLUS
XATSUNONUS OEtAMI% A 4.5 4.5 4.6 R
antruS NCELLATUS & 9.3 3.3-19.5 SL
SYACIUM PAPILLOSUS 1 I 6.2 5L
ADPITIONAL LARVAE CAUGHT CYCLCTHERE S&,
VINCIGUERRIA SP.
PARMLERICITAE
BREGMACEKQ T DAE
EXOCOET ICAE
SERRANIL A€
GRAMMI 5TIDAE
CARANG I [ AF
COR YPHAENL CAE
LARRIDAE OR SCAR ICAE
ACANTHUR G 2E
UNIDENTIFIED

L)

179

SEERRIAENIEY LARVAE Fodad tionen
(MM}
RANGE MEAS.

NUMBE R
TOT AL HMEAS,. MEAN
SAMPLING CEPYTH 1E=-33M

& 4 4. 3.7

LEMGTHS

28 28 5. &
L9 L9 .6 3
2 4.7 &
5
T

-
- AN
-

h
"~

L J

4 1
F4 L

']

5 5.6

CYCLOTHONE SP.
STOMLATICAE
CHLOROPH THALMIDAE
PARALEPIDRCAE
SERRANIDAE

GRAMM IST ICAE
CHAETODONTICAE
POMACENTRIDAE
LABRICAE (R S5CARTCAE
GOBI 104E

ACANT HIRILAE
SCORPAENICAE
UNIDENTIFIED

SL

NO. MT.
EGG 5 LARVAE

e

QA= OG00Cmomk -
FIEE] ..
‘l‘hl-lu-bo\n

2% » o a'e a #
Wt o

2
10.

EGG %



CRUL %E DATE

sHAkgu A dr ey [ ARVAE ¥oidnavInam

Thl 5 19684 NUMBER LENGTHS [MM}
STA. DM SPECTES AMALYZEC TOTAL MELS, MEAN RANGE MEAS,
41 12 &% SAMPLL MG DEPTH  C- &M
CLUFEA FARENGUS HaR fMGUS 2 2 6.2 35,8=3¢.7 TL
GADLS MNRHUA 2 2 3.9 2.5~ 4,2 5L
ANMEOYTFS SP q 8 26,2 @.T-4l.6 TL
LTFERTS I MOUILINUS 133 43 4.4 0= £.TTL
CITHAR [CHTHY S ARC TTFRANS [
LIMINCA FERRUCINEA 21 1¢ 4.C 2.1~ B.& SL
PLEINOPLE LRCNEC TES IMERTCAKLS 63 25 4.8 3.2~ 7.2 5L
ADDIT ODMAI LARVAE CAUGHT OPMIDI [02E
BLENNIIL £E
STRCMATEIC k€
COTTIDAE
URIDENMT IFIED
s e s 4 e s aE oare s e s o P s s % e s s s e ws s s
a 2 12 0% SAMPLIKC DEPTH O—15M
CLUPEA MARFNGLS HaRENGUS t 1 %0.2 TL
FACEELY?PLS CIMBRIUS
GANLS MORHUA
AMV{DYTES S5P. 1 1 15,2 T
SCCMPBER SCOMAEUS
LIPERES ATLANTICUS
LIPERIS TAQUILTAUS 40 2] 4.l 3.1- E.5 T
CITRARICH THYS ARC TIFRONS 1
HIFFOLLOSSOITES P ATESSOIOES 2 2 To6 Tu2= B.O 5L
LIMANDA FERRUGI NEs iz 12 .0 2.5 a&,2 5L
PSEUMNPLEIMONECTES AMER [CANLS 289, 25 .2 3.2~ 6,86 5L
ACDIY INNM LAV e CAUGHY BLENNIILAE
COTTTDAE
I T T R T T T T P A IR
L 13 0% SAMPLING DEPTH 0O-15M
FRCFFLYOPUS CMBRIUS
GADLS MCPHUA
AMMIDYTES 5P, 1 1 21.4 TL
LIFLRES TAQUYLINUS 12 9 %22 Gs1~ 1.9 TL
CITHARICH THYS ARC TTFACNS 1
L 1MsNDA FERRU CINF S
PSELNNPLECRCNECTES 2ZPERICANYS 5a 25 3.8 2.9 5.1 5L
ADDETIONG) LARVAE CAUGHT BLENNIICIE
UNIDENTIFIED
O T T T T T T T P T T
s b 13 05 SAMPLING DEPTH (-15M
CLUPEA HARENGLS HARENGUS |} 1 3&.4 T
GADUS MR HIA 2 2 9,1 T.i-1l.0 5L
MELBNOG RAMMUS AEGLEFINUS 19 18 Heh Jab~ &.4 5L
GLYRTICERPHMAL LS CYNNGLOSSUS L ] 5.4 4.3-T.2 SL
HIFFOGLOS SDTOES Pe A TESSOINES
LIMANDA FERRUGI NEa ) kLl 25 4.1 3.1= 5,4 5L
PSEUDDPLEURDON ECTRS MMER JCANUS 1 1 5. C SL
ACTHT JONAE LAAVAE CAUGHT BLENNIFLZE
LNIDENTIFIED
N R N R T LI T e
45 13 05 SAMPLING DEPMH cC-L5M
GADLS MORHUA 2 2 S.1 3.9- 6,3 NL
MEL ANIGRAMMUS AFGI E FINUS L4 1% 5.4 3.9- 7.5 SL
AwMEDYTES SP. 1 1 37.4 ™
L1215 TNQUILINUS 1 1 7.3 T
GLYSTDCEPFALUS CYN) ALOSSUS .
HIPPOSLOSSBIDES ™ ATESSAOYOES Lo 8 be6f 5.3 8.3 5L
L [MANDA FERRUGINE & 28 27 .5 3.3 £.3 SL
ACDIT ONM  LARYSE CAUCHT OPHIDIILZE
I I L N e T T S S T
) a5 SAMPLING QP TH 0= 1M
EMHEL YOPLS CIMARIUE L 1 2.0 sL
CADLS MORHIA 1] 18 8.9 S.1-12.8 5L
MEL ANOGRAMMUS AEGH EFINUS 63 €3 6.2 3.912.7 SL
POLLACHIUS VIRENS 2 2 9.5 9.%5- 9.5 SL
ANMCOYTES $P. 1 1 .2 TL
LRl S [ NOUILINUS 3 2 3.8 7.8~ 9.8 7TL
GUYFTOCEP FALUS CyYMa G OSSUS 34 ] 3.1 3.8 5.9 5L
HIPPAOGLOS SOIDES M ATESSOIOES 22 15 Tk S.1-I8.4 SL
L MDA FERRUGINER 17 17 4.7 3.2~ 6.1 SL
PEELDOPLEURCNECTES IMER [ CANUS S.C SL

ADDI TIONA+  LARVAE

1 1
CAUGHT BLENNLICZE

ankrusetrnns LARVAE *sskxsssan

NO. NUMBER LENGTHS [MM) NO.
EGG TOTAL MEAS. MEAN  FANGE MEAS, EGGS
9
SAMPLING DERTH 18-24M
1 1
L a
¢ 2
i 1 8.8 1
SL 25 4.8 3.2- 6.9 TL
21 22 21 2.9- S.b SL
LT6 25 4.6 3.3 7.8 5L
BLENNIIDAE
COTT IDAE
SAMPLING DEPTH 1£=23M .
0
0 3
1 1 24.17 T
& & 7.9 T,0- 8.1 TL
36 25 3.6 3.— 4,0 SL
9 § .9 %,2- 1.2 SL
BLENNLIDAE
UNI DENTIF IEE
" e a s e 8 B e ®op B oEoRoaow o aom ko= a3
SAMPLING CEFTH 18=33M
o 10 10 5.8 5.~ 7.0 5L o
e 303 45 A2~ 4.9 5L o
6 9 T.Z 4.2 &0 5L
18 T 7.3 6.2= 9.4 SL
Te 25 4.0 3.1- 5.1 5L
5 4 5.0 &.2- &.1 5L
ANGUILLA ROSTRATA
BLENNIIDAE
UM OENTIFIEC
SAMPLING CEFTE  LB-33M
4 4 ie6 5,2-10.8 5L 9
o 39 38 5.6 .1~ 8.4 5L a
45 29 5.5 4.2- 7.0 SL
12 9 F.6 6.7-13.1 5L
93 25 4.3 3.3- 5.8 SL
SAMPLING DEPTH 18<33M
0 1 1 .0 st 27
o 9 8 7.6 5.8- 9.2 5L 0
0 ST 56 f.4 3.9-11.9 SL a
0 a
22 1T 5.0 &.l- 5.7 5L
11 L1 11.5 &.7-l1&.0 SL
16 L& 4.3 3.3 5.4 5L
UNIOENTIF €D

180

ND.
LEFV JE

0.2
0.2
1.0
16.1
a.5
2,5
7.8

. aw

~

NSO O0o000o00s
. .

PR~V WD ow

P
..

-

10.%
0.3

2
PER 10QM
EGGS

0.0



fRUILSE NATE

C66 5 1966

5TA. n« SPECIES A MALYZED

a7 13 oS ’
o TOPHTD A6

-]

RENTHOSEMA GLACI M E

GADLS uNAHLA

MAL MNIGRAMLLS AESI EFTNUS
PLLLACHTIUS YIFENS
GLYPTNCEOHALL S CYNNGLCSSUS
HIPFOGLMS SOINES =1 ATESSOIDES
LIMANDA FERRUGTINES

ADDITIONAL LARVAE CAUGHT

1 13 0%

2

3

GANLS MORHJA

URORHYC IS CHUSS

MERLUMCCIUS BILINESAIS

AFMCOYTES 5P,

SCCPMBER SCOMPRUS

LIPIRIS TRQUTLINUS

PIELTNPLEIRON FCTES AMERICAANUS
ADDIT JONM  LARY AF CAUICHY

13 05
EAMCFELYRPUS CIMBRIUS
GADLS MORHUA
AFMIDYTES SP.
SCUMER SCOMB RS
Lipar1s INQUILINUS
GLY fTOCEPNALY S CYNNCLOSSUS
L MNDA FERRUGINES
PSELDOPLEURONECTES IMER ICANUS
ADDITIONAL LARVAE CALGHT

13 0%
ERCHELYNPUS ¢ IMBRIUS
GADLS MORMUA
MEL ANOGRAMMLS AEG EFINUS
ArMEDYTFS 5P,
SCOMAER SCOMBAUS
LIP2RIS TNQUELINUS
GEYFTNCEPHALL € CYNMOCGLCSSUS
HIPFAGLNSSOIDES M ATESSOIDES
LIMANDA FERQUCINES
PSELNIPLE LRONECTES AMERICANLS

AMDIT KONAL  LARV AT CAUGHT

L] 12 05

5

ENCFALYNRUS € MBRIUT
GANLS “NRHUA -
MEL NIGRAMILS AEG EFINLS
SCCWAER 5COMRRUS
LIPART S T AQUT LINUS
GLYSTOCEP FALUS CYWTGNSSUS
HIPFCGLNS SOIDES Pi ATESSOIDES
L MDA FERRRUCINES
ADDIT IONM  LARY AE CAUCHT
e s e .

@+ e 4 =k aew

12 05
ENCHELYNPLUS C (MBRILY
CADLS MORHIA
FELANOGRAMMUS ABGH EFINUS
AWMCRYTES 5P,
SCCMRER S COMARIS
L I2ART S [ AQUI LI NUN
GLYPTICFP HALU'S CYNNGLAOSSUS
HIFENGLOSSOINES ™ ATESSOIRES
LTM3DA FFIRUGINEa

kEsskakadd ARVAE

EA R EELT L] L ]

SRERIEEIRNNR |ARVAE 14989330080

MU EER LENGTHS {MM) ND. NUMBER LENGTHS (MM) NO.
TOTAL NEAS, MEAN  RANGCE MEAS, EGES TOTAL MEAS, MEAM  RANGE MEAS. EGGS LARVEE
SAMPLTNG DEPTH  C-1%M SAMPLING CEFTH 1R-33M

5 5 4.3 3.7 5.0 SL L7
F] 2 5.4 5.0- 9.8 SL 0.7
s 7T 8.0 5.3-12.0 S o 20 20 T.l S.&-iC.4 SL 0 9.
5 4 6.7 S.6- 8.5 SL o 27 26 1.1 s.&1l.0 R Q 10.5
0 1 1__ 4.2 sL o 0.3
2 2 6.2 A.T- 4.7 5L 2 277 e s.2= w9 sL 1.3
4 & 10,5 6.3-16.2 SL 7T 6 1l.4 9.3=13.5 Sk 1.5
2 2 BS 3.2- 6.6 S5 0.7
SCCRPAENIE 4€ SCORPAEN I [AE
UNI DENTIF [EC
SAMPLING DEPTH (- 9M
2 2 8.8 8.4- 3.1 8 a 0.4
1 L 4.8 AL 0.2
i 1 Ti.2 ' o 0.2
7 T 35.7 16.7-80.5 TL 12
19 0.0

49 €3 4.4 3.3-10.0 TL 12.5

L 25 7.3 6.0- 9.2 SL 12.9
PLENNT 1T AE
COTY IDAE
UNIDENTIFIED
SANPLING DEPTH  C-15M

H 2 2.8 .1 2.2 8L 0 o4

9 T l4.2 7T.0=40.0 SL a 2.7

& & 19.1 t2.1-27.5 TL 1.8
153 0.0
13 11 5.1 3.5 T2 TL 3.9
i 1 8.2 s 0.3
13 13 5.5 3.6~ 8.5 SL 3.9
& 4 84T Bul= 7.5 5L I.2
BLENNI IC 2E
COTTIDAE
SAMPLIAG DEPTH  C~1SM SAMPLING CEPTH+ 18-33M
6 & 2. 2.2 2.8 %L 0 0 za
16 16 9.0 3,5-18,6 5L o 4 4 6 S.F12.7 8L 0 6.1
T 7 Tal A 6~10.4 SL o & & 7.9 &.3- 9.9 SL a 4.1
3 3 19.8 18.7-3l.2 TU 14
15 21 0.0

26 0 5.2 3.8-10.0 T 8.0

27 25 5.6 h.3- 7.0 5L 12 12 R 4.1 1L 5L 4.1

2 2 471 1.9~ 4.5 5L 2 2 12.1 11.9-12.2 SL 1.3

89 35 4.7 2.7 T.T R &9 25 4,9 3.3~ 8,3 SL 3.7

1 1 6.4 5L £.3
BLENMIICAE - BLENNLIDAE
COTTIDAE UNIDENTIF IED
SAMPLING DEPTH O-15M SAMPLING DEPTH LE-33M
2 2 3.0 2.3- 378 13 2 2.6 2.4~ 2.4 5L 12 1.3
1 1 B.s s 0 2 2 6.1 5.3~ &8 SL a 10
1 a 0 0.3
7 0 0.0
1 L G 1 8 0.3

22 52 5.6 4ul- LT 5L 36 32 5.5 &.2= 7.2 So 18.&

3 3 9.1 8.6-10.0 5L 5 4 10.2 7.7-12.5 SL 2.8

67 25 6.0 4ul- 7.7 SL B4 25  S.E 4.l- T.T 8L 8.1
BLENNT IC2E : BLENNIIDAE
SAMPLIKG NMEPTH  C-15M SAMPLING CEFTE 15-73M

1 1 1.8 st 5 S 2.2 2.0+ 2.4 5L 29 2.0
z @ & T.8 &.e-Lf.8 SL | 1.3
0 4 &  £.0 4.8- 1.8 SL ° 1.3
1 T 30.0 ! 0.3
o 3 0.9

1 1 12.0 n 1 L 7.3 n 0%

329 5.1 4.2= 6.5 SL 65 58 5.1 4&.l- 6.2 5L 1.0

3 L 8.3 L 4 4 1.8 9.8-L4.l SL 2.2

219 25 5.6 3,3= 7.8 S 221 2% .8 2.8 £.2 5L 129,4
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CRIJESF PATE theskatade ke | AR VAE sl suddennks *apneedxkant |AQAV AE axsesanggts .2
n&e ¢ 1944 NUMEER L ENGTHS (MM) 0. NUMBER LENG THS (MM} KO M. PER LOm
5Ta, o SPECIES ANALYZED TOTAL MEAS. PEAN RAKGE MEAS. EGES TCT AL MEAS. MEAN RANGE MEAS. EGGS LARVAE EGG ¢
L) 13 05 SAMPL ING DEPTH 0—1%4 SAMPLING DEFTH LB-33s
EMCHEL YIP LS C MBRI L * L 1 2.0 5L &3 15 0.3 23.9
CINLS MOAMIA 4] k] 3 bal 5.7- 7.8 SL [} 1.0 g.C
MELANDGRA MUS AEGH E FTAUS 0 1 1 Te2 ’ st 1] 9.3 Q.0
PLLLACHIUS VIRENWS 2 2 9.8 9.0-10.¢ 5L o q 0.7 [+
SCCMAER SLN4AFUS z 1 00 Q.9
SLYPTICEP MALL £ CYNDGLOSSUS 1 1 () L 0.3
HIFFOGLOSSOIGES P ATESSOICES 3 2 9.0 6.2-11.3 5L 1.0
L IMANDA FERSRUGINEX &5 25 S.h 3.8- 8.4 5L 42 2% 2.6 3.8 T.8 SL 3.2
ACOIT DON& LARVAE CAUGHT COTTIOAE
T T T e T T T T T T O R S
"7 13 0% SAMPLING OEPTH C-1%5M SMMPLING CEPTY Llae3M
AENTHOSCMA Spr, 2 2 Ha.l1 5.5 E.B SL 0.7
RENMHOSEMA GL ACTALE & - & .7 S.0= ¢.8 5L 1.3
EMCHELYOPUS CIMBRIYS 1 1 13.5 ' SL 12 ? 2.3 (23
MEL ANMG RA PMUS AEGH E FTAUS L) L] L} Te? S.4~10.2 5L a 2.0 9.0
PCLLACHIUS VERENS ] 1 1 7.0 SL a 0.3 . C
GLYFTNCEPHALUS CYNOLCLCSSUS L} § Je2 4.7~ 5.8 SL 13
LIMANDA FERRUGENEA i 1 6.7 St & 4 Se5 Aot 6.5 SE 1.6
ACDIT DN&' LARVAE CAUGHT UNIDENTLFI{D
L T T T T T T T T e S T T R
€1 14 0% SAMPLENG DEPTH  C—15M
EMCFELYCPUS CIMEBRIUE 3 0.0 0.9
AMMOCYTES SP. . & 4 26.3 1&.7-38.7 TL 1.2
SCOMER SCOMARS 344 9.0 104.2
1 IMANDA FERRUGINES . ) & 625 4.7= T.9 5L i.8
PSEUCOPLEURON ECTES IMER ICANUS 3 3 5«5 4.8~ 7.3 5L 0.9
A0 T T [ONAL LARVAE CMIGHT MMGUILLZ RCSTRATS
COTTIDAE
T T T T T T o T T R T R R T T T S
cC2 14 a5 SAMPLI MG DEPTH  C=15M
AWRCYTES SP, { 1 s57T.8 TL 0.3
SCCPAER SCOMBRUS. 1é4 ¢.0 49,7
L IPARIS [NQUILINUS 3 3 643 5u3= T.D TL 0.9
LEMANDA FERRULINES 2 2 .2 6.1- 2.7 8L 94
T T T T T T T T T T T T
C3 1405 SAMPLING DEPTH [=15M SAMPLING OEPTH 18-24M
ENCHEL YOPLUS CIMBRIUS L4 1 3.2 2.0~ 3.3 5L +] 11 1 2.1 sSL o 2.3 0.0
SCCYRER SCOMARIS 40 29 04 17.¢
LTem[s [AMULLINUS 1 1 3.8 n 1 1 E I L 0,5
GLYPTOCEP HALUS CYNOGLOSSUS 2 0.3
LI%ANDA FERRUGINEA 3 2 5.7 S.2- &2 5L L] 3 E.8 &.1~ 7,7 SL 1.6
ADOITIONAYF LARVAE CAUGHT BLENNIILCZE
I T T T T T T I N T L T T T T T T R A L
C & 14 05 SAMPLING OEPTH O-19M SAMPLING DEPTH 18=33M
ENCRELYOPUS CIMBREUS 9 4 3.0 2.2- 3.8 5L 4] 4 L) 3.3 2.5 4.7 5L 0 4.0 Ce €
GANLS ¥NRHUA - Q 1 1 . 4 118 [+ ] 0.3 9.0
SCOMRER SCOMBRUS 18 19 Q.0 11.7?
SUYETNCEPHALUS CYNacLTESUS L 1 6.8 SL 0.3
LTMANDA FERRUGINES &9 21 S.7 2.7- 9.0 SL 15 1 &7 sL 45.7
ATOLT WONA  LARVAE CAUGHT UNIDENTIFLED UNLQENTLFIEC
* % ¥ m 8 " E & % 4 & 4 » e % ® e # & & F w s B E S = w 4§ # W RF & " S 2 oE B & 8 § " s & ® B s & B B S a8 ¥ A & & & & & 4 N F = @ B =
C5  1& 0% SAMPLIN p -~
EMHELYOPLS CIMBRIUS ‘i.I ¢ ..EE 17;_-30-5?-5_ 4.5 5L o SAMPLING DEFTH 18~-334 Q. 1.3 D.0-
GADUS MNRHJA 1 1 .2 SL 0 Q ase - &
ARWitF TES SP. 1 1 35.2 n 0.3
SCCMBER SCOMBRUS 5 3 0.4 2.0
PEFFILUS TRIATANT WIS 1 1 LR sL - a.3
GLYFTOCEPHALUS CYMIELCSSUS 2 1 L L) SL DaT
L IM{NCA FERRUTINES -1 - 5.2 3,% 1.0 5L 120 25 Tel 57— 9.2 S ED 4
ADDITIOMAN LARVAE CAUCHT UMIDENTIL#TED UNIDENTIFIED
I T T T T T T e T L T T T T T T T T T
Cé 1% 0% SAMPLIAC CEPTH O=15W SAMPLING OERTH 16=2IM
EXCHEL YOP LS CTwE8RIY S 2 2 2.% 2.0- 2.8 5L o F4 2 2.5 2.3 3.4 S a 1.3 [ 4
GeELs MORMHIA 9 1 1 B2 sSL Q 033 0.C
SCOMER SCOMARUS 1 Q g.0 3.3
GLYFTOCEP+ALUS CYNO @ SSUS 3 ] 5. C SL 1.0
L [MANNA FERRUCIMNES 80 15 Bu0 4.2- 9.0 8L 9% 25 €.3 3.9 2.2 SL 49 .3
ADDITIMNAI LARVAE CAUGHT UM DENF IFIEC
T T T T L T T T T T T T T