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over the Shelf-Slope region southwest of
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‘oceanographic aspects relative to the life history of Illex and reported on the

results of a February, 1983, survey designed to sample the Frontal Zone between

Gulf Stream Water and Slope Water
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concentrations. ~ Squid larval and juvenile captures during the 1983 survey
continued to point to the Frontal Zone of the Gulf Stream/Slope Water as the
preferred area of presence and indicated that both larvae and juveniles were
intermixed throughout the entire Frontal Zone. It appeared that spawning probably
occurred in the Frontal Zone over the southern Blake Plateau and that larvae and
juvéniles were likely concentrated above the salinity maximum which was centered
at approximately 100 M depth. Additionally, the high velocity Gulf Stream,
together with Frontal Eddies and filaments appeared to play an important role in
mixing animals over a wide size and geographic range.

The December, 1984, and January, 1985, cruises reported here were
designed to further determine larval and juvenile distributions in relation to

geographic location and to particular water masses and their dynamics.

MATERIALS & METHODS

Hudson

Between December 11-15, 1984, a zig-zag series of transects were run over
the more northern area of the Blake Plateau and the Shelf-Slope area immediately
north of Cape Hatteras. Along these transects, 28 stations were occupied in the
general area of the Gulf Stréam/Slope Water Frontal Zone.

Biological sampling at each station consisted of a standard MARMAP bongo
haul using a 60 cm frame and 505 U mesh net. Oblique tows were made from
either 150 meters depth or from 20 meters above bottom in areas of shallow
bottom.

Hydrographic sampling at each station consisted of CTD casts to either 300
meters or to within 15 meters of bottom at shallower stations. XBT casts were
madg midway between sampling stations.

Plankton samples were immediately preserved in 5% buffered formalin and
subsequently all cephalopods were sorted and identified at the Haliféx Fisheries
Laboratory. = Rhyncoteuthion larvlal types "A", v"B" and "C" were identified |
according to Roper and Lu (1979). Dorsal mantle lengths were measured to the

nearest 0.5 mm using an ocular scale.

Alfred Needler

Between January 7-22, 1985, five transects were run through the Gulf
Stream/Slope Water Frontal Zone between Cape Hatteras and southern Florida;
between approximately 36000'N and 25030'N.. Each transect was occupied for

several days, allowing a number of replicate passes along the transect and



-3 -

replfi'catioin’of starion QcCupatiorj. On-each transect, stations 'were 6ceupied every
5-10 ’n'auti'cal miles. - At each s'ratien, biological sampling eonsisted,df a_‘staridard
MARMAP oblique bongo haul from 150 meters using.a 60 cm frame and 505 net
an& on most stations an oblique mid-water trawl (MWT) from 150 meters. The
Dlamond IX MWT was fitted thh a 12 mm knotless nylon codend liner. Where
'shallower bottom depths were encountered, the gear was fished to w1th1n 20 meters
of bottom. - Hydrographic samphng at each station was intended to consist of a
“CTD cast to 300 meters and as well as surface temperature and salinities (salinity
déterminations for surface sam;;les were conducted at the Bedford Institute of
Ocearuography). Unfortunately, early fa—ilure of the CTD required reliance on XBT
casts and occasional Nansen bettle casts. XBT casts were also made midway
betWeen sampling statiens

Durmg transect IV an attempt was made to track a "packet" of larvae and

~juveniles for several days using a surface high-flyer attached to a drogue at 30 m
depth.
» Additional ‘experiments included: (1) an attempt to radio track a pseudo-
egg-mass and evaluate the inﬂﬁence‘of the salinity maximum in keeping egg-
"rn‘asses in the near surface wat.er masses where they may be: transported by the
Gulf Stream system; and (2)’a comparison of oblique bongo, vertical bongo and
vertical rkn,eter net ha'uls‘for the capture of larval squid.‘ These latrer experiments
~ are not reported here. k o

B All plankton samples were preserved in 5% buffered formalin for two days
’ and ‘then the formalin changed or the sample transferred to 70% ethanol..

MWT samples of juv'enille cepﬁalopods were injtially fixed in'IO% formalin
for three days and, where sorteri ar sea, transferred to 70% ethanol. Occ'asional‘
samples of Illex juveniles were preserved 'directly in 70% ethanol for future ageing

“studies. » ' » v

‘Final sorting and identification of all kcephalopods was carried out in the'
_Halifax Fisheries Laboratory according to Roper and Lu (1979).  Dorsal mantle
lengths‘of larvae Qere measured to the nearest 0.1 mm using an ocular scale.

Juveniles were measured to the nearest | mm using hand held vernier calipers.

‘RESULTS AND DISCUSSION
' - ‘General Oceanographic F;'eatures in Relation to Catch
L (A) HUDSON Cruise 84-049
The  cruise - track in relatxon _to the surface location of the Gulf

Stream/Slope front, as deplcted m the NOAA/NESS satelllte denved oceanographxc

ik
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maps of 11 anu 13 December, 1984 is shown in Figure 1. The cruise track, STD and
bongo  tow location in relation to the ZQOM depth contour are shown in Figure 2,
Temperature distribution at 200M, together with results of bongo tows (presence or.
absence of Illex) are shown in Figure 3. Catches were taken at 15 of the 28
" stations (with juveniles taken only at two of them) and are sumrnar[ized, in Table 1.
In relation to the 150C isotherm at 200 M depth; most of the catches were made on
the seaward side,l suggesting, as a first approximation, that at most stations squ‘id
arel'being tra‘nspor‘ted‘ in the Stream. At each stationva rough measure of current
speed and direction was taken by lqgging the ship's drift during the time taken for
an STD. Ship drift velo‘citie’s are shown in Figure 4. At most stations the. current
was flowing in a,northeasterly direction-at speeds varying from about 0.8-1.5 ms-1.
lAt stations 24, 25, and 26, where catches were made, the drift was negligible.
Likewise the drift was;’negligible at stations 45, 46, and 47, north of Cape Hatteras,
buf no catches were taken. Largest and- most frequent catches were taken at
stations 23-27, in the area of the Charleston Bump. Catches in relation to the

oceanography of this area is particularly interesting. Figure 5, shows an XBT/STD

temperature section between stations 22 and 25{ Bongo tows were made af 5
- stations, with catches made at all but the most seaward one. Of particular note is
the upward 'doming' of the isothernﬁ between station 23 and 24.  The domingis
most marked below 200M, but its effect is seen at all depths.. Of interest is the
_ 21-220C water which at the point midway between stations 23 and 24 occupies the
water cdlurnn from the surface to 70M depth, whereas at station 22 it is confined
to a layer about 10M thick at a depth ranging from 115-125 M depth. Likewise at
.- station 25 it is also only about 10M thick at a depth ranging from 80-90 M. The
catch made in the area of maximum upwelling, at stations 23 and 24, is from 3 to
10 times larger than those made at other sites on the section. Unfortunately, there
‘are ‘no salinity measurements available for the site midway between stations 23 and
24, owing to a -temporary computer malfunction. . However, ‘the close T- S
’relatlonshlps at statxons 23 and 24, combmed with XBT's taken at 3 sites between
stations 23 and 24 enable one to compute a-fairly reliable sahmty sectlon (Flgure
6) In.the upwelling area, surface layer salinities are higher than in other parts oj_
fhe eection. Also the salinity maximum has been reduced in intensity, and is nearly
ahsenf. -

' The distribution of temperature (Figure 7) and salinity (Figure 8) are shown
~in cross=section for stations 25-28 ‘inclusive. i Although net"as marked. as for the
‘ prev1ous sectlon, evidence of limited upwellmg is apparent at statxon 27, the
~locat10n of maximum catch in the sectlon The upwelling seen in this area may be

avseml—permanent feature or a transient one. At the time this area was sampled a
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tongue of Shelf Water extended ndrtheastwakrd a£ the surface reaching nearly to
the Gulf Stream Front. .It may be that this feature is also related in some way to
the upwelling dynamics. v

Rowell et al. (MS 1984), found tkhat the T-S characteristics of the water
mass in the upper 100 M, where catches were rhade, w¢re closer to Continental
‘Edge Water as defined by Wennekens (1959); than to those of the waters further
offshoré, defined as Yucatan Straits Water. l T-S plots for the upper: 150 M, at

_stations with catches (Figure 9).;‘appear mosﬂy to lie roughly midway between
Continental Edge Water and Yucatan Straits Water. If only the upper 50 M of the
water column is considered the envelope becomes very small, being bounded in
temperature by 22.50C and 25.5°C and in‘ salinity by 36.3 and 36.4.

' Catches of type "C" M) larvae afe shown in Table 1 along with less
detailed information on type "A" and "B" larvae.. Although the data are limited,
they do. appear to show an increase m min‘imum size of type "C" larvae as one
“progresses northward along the Gulf Stream from sampling station 2 to 25. The

» smallér larvae (between 0.8 and ‘i.Omm ML) seen in sampling stations 2, 5, and 6
are very recently hatched (Durrwa;id et §L 1980, O'Dor et al. 1982, Dawe and Beck
1982, Rowell et al. 1984). There xs no apparent increase in maximum size of larvae
captured as the cruise track proce;eds northward. '

The capture of type "B" larvae throughout the extent of the survey area,
including"an overlap with type "C", and the lack of overlap of type "A" larvae with
type "C" is also of interest. ‘

| » (B) NEEDLER Cruise: 85-001

Locations of the 5 tran:sects and one drift station occupied during -the

‘cruise is shown in Figure 10.  All :transects were designed to occupy a section from

“just shoreward of the ZbO M deptﬁ contour to a point seaward of the High Velocity
) Cofe of the Gulf Stream. 'An indication of the changing temperature and flow
- patterns along the Slope/Gulf Stream Front iS shown in Figure 11.” The surfacé
location of the front is taken from the NOAA/NESS satellite derived oceanographic
- maps. During the time Transect I was occupiéd, and in the days immediately
breceding this, the front in the a‘rea appearsl rélatively free of meanders or frontal

filaments. _Transect 1 appears to be cutting across a small meander or filament

.- which is seen to be developing on?8; January. A meandering front Was seen to exist

in -the are‘a‘ of Transect IIl on 3 January, but by ‘8 Japuary until after work was
cohpleted on this transect, no m‘ajor changes in surface features are noted. In the

i areavof Transect 1V, a small fila@ent kwas seen on 15 January, and may have moved

‘ northward and expanded by the 17 January. In the early part of the month (8, 10

i




-6 .=

1

v’j‘an.) a filamentous structure in the area jlust south of Transect V was present, but
no other filaments were seen in the area during the cruise period. |

‘Catches of larvae and juveniles were rnade in all transects (but( not all
st‘a’tions)'and are summarized in Tables 2 and 3. The relative positions of replicate
station occupations during repeated passes on each transect are shown in Figure 12
- along with number and median size of lar\;ae and juveniles rat‘each station.

A temperature section taken during the second pass of Transecf I shows a
.very sharp, well defined front separating the Gulf Strearn from the Slope Water
(Fié. 13). . Larvae were caught at only one site in this section, located near XBT
‘station 20, in the Frontal Zone, where from ship drift. observations, a current of 1.3
ms-1 at 0679T was computed. At the seaward end of this section a current of 2.3
‘rns‘1 at 1060 existed. Two juveniles were caught at sampling station 14 (see Fig.
13), well shoreward of the Stream. -

" The temperature distribution durlng the first occupation of Transect I is
shown in Figure M. The Slope/Gulf Stream Front is not sharply defined here, and
’appears to be spread over an appreciable hor;zontal dlstance. Maximum current
determined from:ship drift of 1;3'm5'1'at XBT station 40 with a gradual weakening
t0 0.3 ms‘1 at 072°T between stations 33 and 34 suggests that if there were higher
'velocmes in- the  Gulf Stream at this time they were probably located further_

V offshore. Qn the other hand, the surface boundary between Gulf Stream Water and
‘,Slope Water is probahly located shoreward of the section. The rather diffuse
'nature of the frontal zone probably is related to the meander or filament that was
seen on the satellite 'imagery for both 8 and 10 Jan (Figure 11). Larvae were
caugh; at only one'site (between XBT stations 34 and 35) .during this occupation of
the transect. Juveniles were caught at 5 of the seven sampling stations occupied.
| Temperat‘ure along Transect I1l, during the second pass, is shown in Figure
15. " An important feature seen in this section is the upward 'doming' of the
1sotherm in the area of Stations 90-92.- Although catches were made at most sites
along thls transect, a peak value (12 larvae and 24 juveniles) occurred at XBT
station 92, where surfac‘e drift was computed to be 0.2 ms-1 at 2000T. At station‘
89 the current was computed to be 1.9‘m5'l at 089°T.
‘Doming' is evident on the first occupation of this transect, but is not asa

marked as on the second occupation.. The third and fourth occupations although

*_“only covering part of the transect likewise show evidence of doming.

Temperature distribution along Transect IV (second occupation) is shown'in
_Figure 16. Based on ship- dl"lft measurements, the Front was located near XBT
station 136 Seaward of this site, currents were northward at about 1.7 ms‘l,

while shoreward currents were also northward but at lower speeds (0.6-0.9 ms-1),
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Larvae were caught at almost ;every site sampled during the 3 days and 3
occupations of the. transect, with gmaximum average catches taken in the Frontal
Zone. ~On this particular occupzistion, larvae were taken in all 6 bongo tows.
Juver'riles were caught in 3-of the fBur mid-\rlater trawls.

On - Transect V, temperatlﬁre distribution during the second occupation is k
shown: in Figure 17. Based on the %slope of the isotherms, highest velocities appear
to be at or near XB’f station lGI;‘, although there is some indication that. higher
values’may be present seaward k:’of XBT station 156. ~Ship drift computations
indicate the highest value of l.9i ms-1 occurred at. XBT station 161, although a
value in excess of 2.3 ms-! was 1corr1puted for the seaward end of ‘rhe transect
~during its first occupation. On this occupation of the transect, larval catches were
made at all statiens except for |the one at the seaward end of the transect.
Juveniles were taken only at two stations at the shoreward end of the transect

) . |
(Figure 16), with about 250 animals being 'eaught at sampling station 98.

Drift Sfation: The first‘occupatiorfx of Transect IV was interrupted in order to track
. and sample a larval "patch" in tjime (Figure 10).. A drogued "high-flyer" was
launched and tracked for about 22i hours, witﬁ repeated bongo tows and mid-water
trewls beihg taken near the higi’n-ﬂyer during its ‘drift. During the tracking
experiment the high-ﬂyer moved? northward more than 70 miles. Mean velocity
during-the period was 1.65 ms-1 at 3550T. The vertical-longitudinal distribution of
i fernperature during the tracking eixp'eriment is’ shown in Figure 18. During the first
12 hrs the high-flyer gradually moived from shallew water (100 M depth) to deeper
water '(350‘M depth), and thereaftier moved more nearly parallel to the bathymetry.
Interestingly the larval catch staiyed at relatively high 1e;(els for the first 12-15
hours and then dropped to relati’ively low va;lues as the high-flyer drifted into
deeper  waters and closer to the'cTore of kth,e Stream. Juveniles were taken in the
mid-water trawl at 6 of the 7 sfets, but no clear pattern is evident. Although
currents remained relatively conjstant throughout the experiment, the gradually
deepening thermocline (by abou%t 25-30 M).suggests that the high-flyer was
continuing to penetrate normal to; the Stream, and may‘ha’ve moved about 10 km\
further into the Gulf Stream. It isl possible that the bulk of the larvae did not move
at the same speed and direction} as the high-flyer. = Larval sampling extendeel
obliquely to 150 M (depth permiftting), whereas the high-flyer was drogued at a
single depth (30 ‘M). Alternat‘ively, the bulk of  the larvae may have been
concentrated in a subsurface temjperature—salinity structure ‘which was located at
greater depths, over the deepe;r water, resulting in a proportionately smaller

_volume of "larval bearing water" Qeing sampled as the feature deepened.
; |

I
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The rapid downstream transport ~of !_larvae (about 77 miles/day),

demonstrates the difficulty in sorting out timé/sbéce effects. If, for example, the

. currents present during the tracking experiment existed at comparable values along-

the Gulf Stream from the Florida Straits northward to the Charleston area, then
some of the larvae in the area of Transecf IV at the start of its occupation would

have reached Transect IIl by the time the work‘én th‘e Transect was cvomplkertebd (3

_-days later).;. .Similarly, some of the larvae taken during the last occupation of_"

Trénsect I"V,,might have been located at Transect“V, when Transect IV was

i '

‘commenced.

Biological Characteristics Relitive to Distribu‘tion
G_enéral Distribution Paftterns and Larval/iuvenile vSizes
) The numbers and mantle !éngth characterisﬁcs, ‘by. transect, of 4Jarvae .
V(bongo: net éapture)’and juveniles (mid-water trawl capture) ‘ta_ken in the January

Needler survey are given in Tables 2 and 3. Only 5 larvae were captured in the 38

: ~sets of the two most northerly t_ranseéts (I'and 1I).  Almost equal numbers (39 and

40 larvae) were taken in the 27 and 17 stations sampled respectively in transects 1II

‘and V. The highest catch (123 larvae) and highest catch-rate was from the 16
stations of transect IV, in the area off Cape Can_éveral. As in the December, 1984
'Huld’sonk cruise, there is.a suggestion, based on very low numbers of animals, of an:

increase in minimum size of larvae captured between the southern and the two.

“more northerly transects. The evidence is very weak, however, in that the size of

larvae captured are well within the range of sizes seen in the southern transects.

Juvenile captures followed a somewhat similar pattern, except that the

largest catches and highest catch-rates occurred further north, at transect .

- Juveniles were also captured in relatively larger numbers than were larvae in the

© two most northerly transects. The range in mantlé length varied considerably from

transect to transect, primarily at the upper ‘end, but mean and ‘median values
jsuggest no real progression in size either north or south.
?
Length Frequencies in Rglation to Probable Area of Spawning
Examination of length frequencies kay transect in Figure 19 does indicate
differénces in the larval and juvénilé populations sampled along the transects. The

larval size distribution at transect IV, both from the standard transect statiohs and

the‘drogue stations, is much more symetrical, with a strong mode at 1.8-1.9 mm

ML, than in the other ‘transects where the distribution is generally’very flat. The

juvenile size distribution on-transect IV is also very different from those seen in
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the other transects, with a very tigFt ‘clustering of mantle lengths between roughly
12-17 mm and a mode at 13-14 mrin. The néxt most northerly transect (III) shows
an almost normal distribution with the mode(s) shifted to the right, as do the two
most. northerly transects (I and lI).»b The distribution at transect V is broader and
flatter than all other transects, with several apparent modeé (11-14 mm, 18-20
mm,.28-30 mm, and possibly one at \roughly 39 mm).
The generally tight length| frequencies of both larvae and juveniles from
| transect IV suggest that this transect may be near the main spawning area; "The
relatively low maximum size (3.4 nﬁm ML) of larvae and the low mean and median

size of juveniles (15.2 mm and 14.9 mm respectively) found on this transect also

suggest proximity to the spawning area.  While the wide range of larval and

juvenile sizes seenkthroughout the|entire survey area tends to confuse the picture,

it must be born in mind that the Gulf Stream system is highly complex and mobile.
The possibility for very rapid egg“inass, larval, and juvenile transport in the High
Velocity Core of the Stream e}%ists along with the possiblity of southward
mov‘ement in the water mass shor(-izward of the Gulf Stream. As previously noted,
filaménts or shingles have been ol;served along the shoreward edge of the Stream
" during the course of this su‘rvey and at times are present through the Straits of
’Florida ir'1 the area of Key West and northward to and beyond Cape Hatteras. The
possibility also exists that fhere is more than one spawning area (i.e., those larvae
and jux;éniles captured in transect V may have originated in the Gulf of Mexico or
even the Carribean and been transported northeastward in the Yucatan Current).
The questioh of species also may be a factor; transect V being in an area where

Illex coindetii and Illex oxygonius are reported (Roper et al. 1984).

Larval Versus Juvenile Captures
Table 4 presents data on.the relative success of capturing juveniles and

larvae on the same stations. Rowell él al. (1984) noted in a 1983 survey over the

Blake Plateau that, while at all st\atioﬁs where bongo sets caught larvae, juveniles
were caught in the mid-water tra\‘vl; the converse was not true (i.e., when the mid-
water trawl caught juveniles, larv?e were often not caught in the associated bongo
tows). This suggested that a pc‘ortion of the juvenile popuiation overlapped the

larval population, while another portion of the juveniles had a distribution not
associated with the larvae. CaEtures at’ paired stations in this survey do not
indicate such a separation, exceptl in the two most northerly transects where very
few larvae were captured. When‘ the northern transects, I and I, are eliminated
from the comparison, the convers‘e is found; larvae being more likely té be caught

where ‘juveniles are caught. Table 4 also presents a comparison of simple capture

Il‘?
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success or failure of bongo (larvae) and mid-water trawl (juvenile) sets. The
percentage of successful bongo sets peaks on transect 1V, while that for mid-water
trawls is relatlvely high throughout all transects. - This would appear to reflect a
generally more limited dlstrlbutlon of larvae in the two most northern transects.
As w1ll be seen below, the low-success rate in the more northern transects may in-
. part be indicative of nothing more than samplmg,error associated wrth larvae 4 mm
’fML-or greater. ' ‘ A
v Table 5 presents the numbers and the ratios of larvae to juvenile catch by
transect, both un-normahzed and normallzed Wlth the exceptlon of transect 1V,
the_ratlo is roughly 0.1. In transect IV, the normalized ratio is 0.73, mdlcatmg a v
much higher abundance of larvae relative‘ to juveniles. " This, again, suggests

proximity to the main spawning area.

Larval Juvenile Distribution Across the Front Zone

fvPreliminary examination of larv‘al and juvenile catchesi and mantle lengths

in relation to the Frontal Zone (Fig.A 12) gave some suggestion-of increasing larval -
' size as one proceeded shoreward from the High Velocity Core of the St’ream (aee
pass 2 of transect IIl in Fig. 12). In.order to examine 'thia further, grouped length

~frec|uencies for selected stations, deemed on the basis of drift rate data to be

clearly shoreward. of the Frontal Zone or in the High Velocity Core of the Guif

S’tream,k’were prepared for each transect. These are presented in-Figures 20 and

21, for larvae and juveniles ‘respectively. Because of the low numbers or lack of

aninjals-in some of the selected station groups, the histograms are not shown for all

‘ tranSects. In the case of larval catches, the data appear insufficient to show any
differences in the population structures of the shoreward or VHigh Velocity Core

larvae. However, for juveniles, the Smaller individuals of transect Il appear

to be concentrated in the shoreward group of stations‘ (Fig. 21 and Fig. 19). The
juvenile"length frequencies for the shoreward component of transect Il (Fig. 21)

correspond closely with that shown for the ‘transect as a Whole in Figure 19, but‘v

_there is no clear indication of a size difference between these and the small sample
of juvenile; in the High Velocity Core. 'In transect IV, the juvenile length

- frequency distribution for animals above 18 mm ML in the High Velocity Core (Fig.
21) is ldentical to-that for these sizes in population as a whole (Fig. 19). The .

s'trong‘ mode of smaller animals seen in Fig: 19 is clearly shoreward of the High

‘ Velocity Coré. Overall, there doea therefore appear to be a pattern among the

juveniles.of smaller sizes in the shoreward component of the population.



Sampling Limitation
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‘ juvenile catches, it became apparent that a
o
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h was not being sampled. Very few juveniles

under 10 mm ML were captured; ap'p'roxima'tely 98% of juveniles were 10 mm ML

or larger. At the same time, approx

Squid in the 4-10 mm ML range a
speculate that the larger larvae and
" the bongo net and that the smaller j

' the mid-water trawl.- Smaller juveni

: likely ‘to be seen when removing the

SUMMARY DISCUSSION

Upwelling in the outer shelf
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imately 98% of larvae were 4 mm ML or less.
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catch from the mid-water trawl liner.
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ency current and temperature variability in the
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ces travelled northward at speeds of 0.5 to
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frontal eddies have considerable influence on
e If. They concluded that-upwelling in the cold

n the cyclonic circulation, transports deeper

to the euphotic zone for phytoplankton uptake.

d-! were estimated. Rapid utilization of newly

ted patches of high chlorophyll concentrations

d have similar dimensions (Yoder et al., 1981).

The higher "larval Illex concentrations in and near upwelling areas may be

associated with higher food levels
sarhpling within these elongated, co
whethei’ food is a key factor lin

environment.

‘and better survival rates. Detailed vertical
Id-core frontal eddies are needed to determine

king larval concentrations and the physical
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Table 1. Number and size of Type "C" (Illex) larvae, and associated catches:of
. larval Types "A'" and "B", over the Blake Plateau December 1984.

Bongo  STD  No. of Mantle Length (mm) . No.of  No. of

Station - Station Type "C" of Type "C" larvae Type "A". Type "B"
number. number . larvae - larvae - larvae: -
Range Median - x- S.D.
01 22 ] : :
02 23 2 »0.8- 2.2 - 1.5 0.99 3
03 23 1.6- 4.2 2.2 2.43 - 0.63 e
04 24 7 2.2-3.8 2.6 1.5 0.52 1
05 25 .3 1.0- 2.0 1.8 1.6 0.53" . 1
06 26 3 1.0->1.7 - 1.6 1.4 0.38 : 2
07 27 6 1.8-2.6- 2.0 2.1 028 1 -
08 28 : k S
09 29 4 3
10 30
11 31 1
12 32 1
13 33 1 1.8 1
14 34 o ‘
15 35 2.0-2.7. - - 24 0.49
16 36 1 2.2
17 37 -
18 .38 1 1.8
19 39 . G
20 40 1 2.4 4
21 4] 1 4.2
22 42 2
123 43 b 2.3-3.1 2.7 2.7 0.41
24 4y
25 45
26 46
27 47
28 - 48
Total 55 7 16

H

Table 2. Number - and size of Type "C" (lllex) larvae céptured on transects
between Cape Hatteras and the Straits of Florida, January, 1985.

Transect  ‘Consecutive ‘No.of . No.of Rangeof Median ‘Mean .- Standard
: Days Stations - Larvae - Mantel -~ Size Mantle ' Deéviation
Occupied ) Lengths (mm) = Length
: ‘ (mim) (mm)
1 S 1-3 19 . 2 3.2-6.4 4.8 4.8 - 226
1 3-5 19- 3. 1.1-6.3 4.6 4.0 . - .2.65
It - 6-9 27 -39 0.8-6.0-. 1.8 2.4 156
v 10-13 16 123 1.0-3.4- 2.0 1.9 0.55
' 14-16 17 40 0.8-5.6 1.8 2.0 1.08
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Table‘3.v Number and size of juv%nile Illek.captured on transects between Cape
" Hatteras and the Straits of Florida, January, 1985';

Transect ‘No. of No. of Range of - Median Mean Standard
midwater juveniles mantle - Size mantle deviation
‘trawls lengths (mm) length
' © ¢ (mm) (mm)

I : 12 20 J 11-29 20.5 20.0 4,15
11 . 14 80 ‘ 11-41 18.6 19.2 6.32
1112 25 ~616 7-57 20.6 21.0 . 6.88
v 13 136 9-33 14.9 15.2 3.1

vb’ 17 ~297 9-60 23.8 25.1 10.80

'aStaﬁidns 45 and 60 were subsampled (166 animals measured) .

bStation 98 was subsampled (82 animals measured).

Table 4. Relative success of capturing juveniles at the same stations where
larvae were caught anq vice versa. Percentage of successful sets with

bongos (larvae) and MWT (juveniles) are also presented.
N ‘

Transebtv JuVeniles captured | Larvae caught at - Percentage of sets
. ' at same station | 'same station where with catch
~ where larvae caught | juveniles caught

Yes- No $Yes . Yes No - #Yes Bongo (larvae) ~MWT (juv.)

0 ' 6 42

1 - L 0 5
11 1 = 100 1 6 17 1 50
III 8 7 53 8 y 67 uy 48
IV T 5 58 7 1 88 94 62
v 8 5 6 8 2 80 76 59
Total - o L
(I-1v) =~ 2K 17 59 2h 18 57
Total ‘
S (I1I-1V) 23 17 58 23 7 17

" 8gince larval catches were so low in transects I and II (5 animals in total),
.. a more meaningful comparison may be made on the basis of transects III-V.

Table 5.  Numbers and ratio of larvae to juvenile catch numbers by transect.

The ratios were normalized by number of sets made by bongo or MWT in
each transect.

TranseCt ‘ Number Captured Larval/Juvenile Ratio
larvae . Juveniles un-normalized normalized
I 2 i 20 0.10 0.07
11+ 3 . 80 0.04 0.03
III 39 ] 616 0.06 0.06
v , 123 137 0.90 0.73
v 40 o 294 - 0.13 0.14
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Figure Il ~ Maps showing location at surface of Slope/Gulf Stream front (solid
line) in relation to the 200 M depth contour (dashed line) on 6
occasions in the- 3-22 January 1984 period.  Extracted from
NOAA/NESS satellite-derived oceanographic analysis maps.
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passes on each transect, and number and median mantle length
(mm) of larval and juvenile captures at each.
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Figure 13~ Temperature cross-section for XBT stations 17-25, during second
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Figure 17 Temperature cross-section for XBT stations 156-163 during second

occupation of Transect V, 20-21 January 1985. Larval and juvenile
~ Illex sampling stations and catches are shown at top of section.
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- Vertical-longitudinal tefhperaturé section for drift station, 16-17
January 1985. Larval ‘and juvenile Illex sampling stations. and

~ catches are shown at top of section. Location of XBT's, sampling
' stanons, and current vectors shown in inset.
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