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References to the data, published in annual ichthyoplankton data reports are given in the
introduction to the Atlas. In addition, these data are available in PDF format on the
SWFSC web site at http://swifsc.noaa.gov/publications/swcpub/qryPublications.asp, enter
"ichthyoplankton" in the Subject line and "California Cooperative Oceanic Fisheries
Investigations" in the Title line. Checking the ALL YEARS button will produce the
entire list of available data.

The report for each year usually is published about 7-9 months after the fall cruise, and
includes notes about nomenclature changes, etc. The ultimate goal is to update the old
ichthyoplankton identifications to current standards; the database is updated as re-
identifications for each cruise are completed.


http://swfsc.noaa.gov/publications/tm/qryPublications.asp
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Introduction

This atlas depicts the abundance and distribu-
tion of the larvae of the northern anchovy, Engrau-
lis mordax Girard, in the region of the California
Current off the Californias. The charts are drawn
from the results of survey cruises conducted by
the California Cooperative Oceanic Fisheries
Investigations during the years 1966 through
1979. This atlas is the second of the series started
by Kramer and Ahlstrom (1968).

I have followed the procedure of Kramer and
Ahlstrom (1968) and present two charts for each
cruise: one for the size group most adequately
sampled (6.25 to 12.25 mm preserved length) and
one for the total number of larvae caught.

Judgement should be exercised in the interpre-
tation of these maps. They are gross distributions,
useful for revealing broad gradients, and there is
little assurance that a single station abundance is
typical of the area it represents. However there is
reason for confidence in major spatial and temporal
features which are large enough to be described by
several stations.

Methods and Materials

Details of the CalCOFI survey and sampling
methodology have been described by Kramer et al.
(1972) and Smith and Richardson (1977). The
plankton net, with flowmeter, is lowered to depth
and retrieved obliquely at a constant rate with a
constant angle between the tow wire and the verti-
cal. Rigorous procedures are employed to minimize
variation in the volume of water filtered per unit
depth. Ichthyoplankton are vertically distributed
in layers; however the extent and position of these
layers is often not known. Therefore considerable
effort was exerted to sample each depth uniformly
with a tow that vertically integrates catch to the
surface. The samples are thus an estimate of the
number of organisms beneath some measure of
sea surface area.

Samples are standardized by adjusting to a
standard unit of sea surface area. The standard
unit is 10 m> and the adjustment (standard haul
factor) is calculated as the ratio of a standard vol-
ume of water filtered per unit depth and the total
volume of water filtered over the total depth. Thus:

10 m*
m
~>
d

SHF =

=1i0d

where v is the volume of water filtered, determined
by flowmeter, and d is the depth fished, determined
by the amount of wire out times the cosine of the
average angle of stray from the vertical.

Sample counts were adjusted for fractioning
(minimum aliquot was 25%) and standardized to
each other. The charts are thus in units of the
number of larvae under 10 m” of sea surface.

The net material was changed in 1969 from 0.55
mm mesh silk to 0.505 mm mesh nylon. Retention
of small larvae increased slightly (Table 1). The
net frame was changed in 1978 from a Im ring
with preceding bridle to a bridle-free bongo frame
described by Smith and Richardson (1977). A
decrease in net avoidance by larger larvae is evi-
dent in the size-specific night/day catch ratios for

'National Oceanic and Atmospheric Administration, Southwest Fisheries Center, National Marine Fisheries

Service, La Jolla, California 92038.
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NIGHT /7 DAY CATCH RATIO

Table 1.

mesh nylon net.
Adapted from Zweifel and Smith (in press).

Preserved size 2.5 375 475 575 6.7 1.75
(mm)

0.55 mm 0.40 056 0.74 089 097 1.0
silk net

0.505 mm 043 0.63 0.83 095 0.99 1.0
nylon net

Catch rate bias relative to 0.333 mm

each net (Figure 1). The ratios diverge with larval
length; the bongo night/day ratio is half the Im
night/day ratio at 6.75 mm preserved length. The
significance of the difference diminishes when one
considers that the total catch of large larvae
decreased exponentially with length (Zweifel and
Smith, in press); larvae 6.75 mm and larger were
approximately 109 of the catch. The 1978 and
1979 surveys probably sampled a slightly larger
fraction of the larval anchovy population because
of increased retention of small larvae and decreased
avoidance by large larvae. Since the effects would
have been trivial no adjustment was made in pre-
paring the charts for the relative difference in
gear catch rates.
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Figure 1.

Discussion

The charts may be considered analogue models
of the actual distribution of the population and
as such are potentially rich sources of information.

vill

The highly patchy nature of plankton imposes a
limit on interpretation, however, because of the
uncertainty associated with any single observation.

Four general temporal and spatial features of
anchovy spawning, from 1966 through 1979, are
discussed briefly below. The charts were digitized
by simply summing the larval catch over the area
each station represented, from line 60 to line 110
(assumed to contain most or nearly all of the
central population of the northern anchovy). Gaps
in geographic coverage were accommodated by
interpolation.

Table 2.  Fraction of total larval catch.
North of South of
Pt. Conception San Diego
1966 6% 11%
1969 2% 23%
1972 3% 41%
1975 <1% 59%
1978 4% 17%
1979 1% 519

Anchovy spawning can shift in a north/south
direction between years and sometimes within
years. In Table 2 the fraction of spawn north of
Pt. Conception and south of San Diego are listed
for the years 1966, 1969, 1972, 1975, 1978 and
1979 (1967 and 1968 surveys were not included
because of insufficient temporal coverage). A
southern shift in spawning is apparent in 1972,
1975 and 1979, with 409% or more of the larval
catch taken south of San Diego.

Larval abundance is plotted by survey in Figure
2. The peak in spawning activity appears to be in
the winter quarter in 1969 and 1975 and shifted
toward the spring quarter in 1966, 1972, 1978 and
1979. The peak is more pronounced and the spawn-
ing season appears more contracted in 1969, 1975
and 1978 relative to the other years.

Finally, integrating over the first four cruises
of each year, a gross relative measure of larval
production was estimated. The relative propor-
tions of winter/spring larval production for the
years 1966, 1969, 1972, 1975, 1978 and 1979 are
S, 6,4, 7, 3 and 4 respectively.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6605. These stations
= are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
— values for these special inshore stations were 1
not used in formulating the contours of abun-
dance shown on this chart.
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B The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6605. These stations
[~ are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked “0". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6606. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap~
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6606. These stations
- are too closely spaced to be shown by station N ]
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked “o". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of +*he shoreline
represent abundance at special inshore stations
occupied during Cruise 6607. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked “0O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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Engraulis mordax larvae 1
SIZE GROUP:6.26 -12.25mm
CALCOFI CRUISE 6607
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SIZE GROUP:6.26 - 12.25mm
CALCOFI CRUISE 6608
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The numbers to the right of the shoreline
represent abundance at gpecial inshore stations
occupied during Cruise 6808. These stations
L are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
= values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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B The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6608, These statious i
- are 100 closely spaced to be shown by station & -
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6609. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.

o .lg,'”i”,!ll’ ’
. ’ l" "” l'a'.
"""liﬂ’

POINT N
CONCEPTION N

ll

—]35°

U ol

SAN N
DIEGO

m

l
am"\m‘

h’lu’h..’

30°

25°

—420°

L | I I | | 1 1 l

115° 1o°

Engraulis mordax larvae
Size Group: 6.26-12.25mm
6609



17

120° 115° 110°
4 1 I | T ' i i I | I 1 I ! 1 [
B St Engraulis mordax larvae 7]
I ALL SIZES
- ' -
- CALCOFI CRUISE 6609
CAPE '
MENDOCINO 7- 24 SEPTEMBER 1966 .,
40°H— ! —440
1
i
|
= 1 -1
N ESTIMATED RELATIVE ABUNDANCE UNDER
NN I0Om2 OF SEA SURFACE
B iR STATIONS: @ NIGHT e SUNRISE
FRANCISCO ~
. o DAY ® SUNSET
— A . | -
N [
= NN 10 -
POINT N 2
CONCEPTION MR 100
350 — A 3 —3s°
1,000
ﬂ D 4
- ,’Il I il I K SAN 10,000 7]
DIEGO
(«n;lli ] IIIII i E
..'l l
| ’ln'l I N ,III"
o o NEr :’ X ,
R
— . ° . N
e P o Ny
° @
e}
B ©
[e]
30°H— 30°
25° b 25°
B The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6609. These stations
- are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap~
pear in tows, stations are marked "0". The
b~ values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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B The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 66 10. These stations
- are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
f— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
20°— —420°
I L I\ | Il ] | | | | il | | 1 L | !
125° 120° 115° 1o°

Engraulis mordax tarvae

Size Group: 6.26-12.25mm
6610



40°

35°

30°

26°

20°

120° 115° 110°
I ] I | ’ i I I | l I 1 1 T I
SRR Engraulis mordax larvae ]
.' ALL SIZES
. CALCOFI CRUISE 6610 i
CAPE '
MENDOCINO ! 8- 27 OCTOBER 1966
. —40°
N ESTIMATED RELATIVE ABUNDANCE UNDER ]
o . IOm2 OF SEA SURFACE
@ . . STATIONS: e NIGHT e SUNRISE ]
’ BN o DAY ® SUNSET
Mhe? .
N " . ]
® . N . |
T u!n”’l'" h i
@y AN i
. .-.-;-.--ll - T
° b CONCEPTION . 100
. . N 3 —35°
o ) 1,000

(o

. o ¢ll ’ “
s"' YA
,n ,,/

] O
o

\
\*
3

The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6610, These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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[~ The numders to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 66 12. These stations
- are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
— values for these special inshore stations were -1
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6612. These stations
- are too closely spaced to be shown by station X 7
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6707. These stations
are too closely spaced to be shown by station
cireles. A number index appears tc the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6707. These stations
= are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, astations are marked "0". The .
[ values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent asbundence at special inshore stations
occupied during Cruise €T712. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6712, These gstations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6801, These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6801. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no laz'vae ap-
pear in tows, stations are marked "O" The
- values for these special inshore stations were ]
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise §804. These stations
are too closely spaced to be shown by station
circles. A number index appears fto the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance a%t special inshore stations
occupied during Cruise 6804. These stations
— are too closely spaced to be shown by station
circles. A aumber index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
P values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6806. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked “0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart,
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The numbers to the right of the shoreline
represent abundance et special inshore stations
occupied during Cruise 6806. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, astations are marked "O". The
values for these special inshore stations were

not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6901. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvase ap-
pear in tows, stations are marked “O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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represent abundance at special inshore stations
occupied during Cruise 6901. These gstations
- are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers +o the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6904. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae
pear in tows, stations are "o"
values for these special inshore stations were
not used in formulating the contours of abun-~
dance shown on this chart.
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The numbers %o the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise €906€. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6906. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0”. The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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pear in tows, stations are marked “0". The
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dance shown on this chart,
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pear in tows, stations are marked "O". The

values for these special inshore stations were -
not used in formulating the contours of abun-

dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance a* special inshore stations
occupied during Cruise 6908. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshcre stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6908. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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SIZE GROUP:6.26 - 12.25mm
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6909, These stations
- are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-ebundance key. When no larvae ap-
pear in tows, atations are marked "O". The
— values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6909. These stations
[~ are too closely spaced to be shown by station
ceircles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0O". The a
[— values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6910. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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~ The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6910. These stations g
- are too closely spaced to be shown by station ¥ -
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked “O". The
- values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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[ The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 6912. These stations
— are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
- values for these special inshore stations were .
not used in formulating the contours of abun-
dance shown on this chart,
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The numbers to the right of the shoreline
represent abundance at special inshore stations 3 3
occupied during Cruise 6912. These stations _ S
- are too closely spaced to be shown by station % 1
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "C". The
— values for these special inshore stations were “1
not used in formulating the contours of abun-
dance shown on this chart.
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B The numbers to the right of +the shoreline
represent abundance at special inshore stations
occupied during Cruise 7201. These stations
- are too closely spaced to be shown by station 2 -
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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B The numbers to the right of +the shoreline
represent abundance at special inshore stations
occupied during Cruise 7201. These stations
= are too closely spaced to be shown by station -
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, gstations are marked "O". The
- values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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- The numbers to the right of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7207. These stations
ad are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
f— values for these special inshore stations were -
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7503. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore s*tations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers *o the left of the shoreiine
represent abundance at special inshore stations
occupied during Cruise 7505. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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SIZE GROUP:6.26 -12.25mm
i CALCOFI CRUISE 7507
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represent abundance at special inshore stations
occupied during Cruise 7507. These stations
- are too clesely spaced to be shown by station —1
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7507. These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7510. These stations
- are too closely spaced to be shown by station —1
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
- values for these special inshore stations were —1
not used in formulating the contours of abun-
dance shown on this chart.
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SIZE GROUP:6.26 -12.25mm
CALCOFI CRUISE 7512 h
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7512 . These stations
are too closely spaced to be shown by station =
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "Q". The
values for these special inshore stations were ™
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7512. These stations
- are too closely spaced to be shown by station —
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7712, These stations
[~ are too closely spaced to be shown by station .
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
[~ values for these special inshore stations were ]
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of +the shoreline
represent abundance at special inshore stations
occupied during Cruise 7712 . These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7801. These stations
- are too closely spaced to be shown by station -
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
— values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 780t. These stations
- are too closely spaced to be shown by station -1
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
[~ values for these special inshore stations were —
not used in formulating the contours of abun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7803 . These stations
are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
values for these special inshore stations were
not used in formulating the contours of sabun-
dance shown on this chart.
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The numbers to the left of the shoreline
represent abundance at special inshore stations
occupied during Cruise 7804. These stations [
}— are too closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "O". The
|- values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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occupied during Cruise 7804. These stations
are too - closely spaced to be shown by station
circles. A number index appears to the right of
the estimated-abundance key. When no larvae ap-
pear in tows, stations are marked "0". The
values for these special inshore stations were
not used in formulating the contours of abun-
dance shown on this chart.
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