Atlas 12: Kramer, D. Distributional atlas of fish eggs and larvae in the California Current
region: Pacific sardine, Sardinops caerulea (Girard), 1951-1966. Published June 1970.

23 May 2007

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
SWEFSC web site at http://swfsc.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/swcpub/qryPublications.asp
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DISTRIBUTIONAL ATLAS OF FISH EGGS AND LARVAE IN THE CALIFORNIA

CURRENT REGION: PACIFIC SARDINE, SARDINOPS CAERULEA (GIRARD),

1951 THROUGH 1966

David Kramer 1

This atlas illustrates the distributior and relative abundance of the eggs and
larvae of the Pacific sardine, Sardinops caerulea (Girard), off the coasts of Cali-
fornia and Baja California in the region of the California Current during the years
1951 through 1966. The data were collected by the California Cooperative Oceanic
Fisheries Investigations on surveys covering selected portions of the pattern shown
in Chart 1. The surveys were conducted monthly in 1951 through 1960 and again in
1966, and quarterly in 1961 through 1965. Sampling methods and collecting appara-
tus have been described in detail by Fleminger (1964) and Ahlstrom (1966). In brief,
each sample was collected by lowering a plankton net of 0.55 mm silk mesh, and a
mouth opening one meter in diameter, to a depth of about 140 meters (200 meters of
wire out, depth permitting) and retrieving it at 20 meters per minute, while main-
taining a wire angle of 45 degrees and a ship speed of about two knots. In shallow
water, samples were taken to within 15 meters of the bottom. Data on vertical dis-
tribution (Ahlstrom, 1959a) indicate that this standard net tow samples the entire
stratum occupied by sardine eggs and larvae.

Samples were sorted in the laboratory for all fish eggs and larvae. Very large
samples were fractioned with the Folsom Plankton Sample Splitter (McEwen, Johnson
and Folsom, 1954).

Estimates of abundance of fish eggs and larvae were made comparable between
samples by standardizing the values to a unit of 10 square meters of sea surface.
Details of this standardizing procedure were described by Kramer and Ahlstrom
(1968). The abundance of other planktonic organisms dealt with in previous CalCOFI
atlases has been standardized by estimating the number in 1000 cubic meters of
water strained.

Standardized data for sardine eggs and larvae from CalCOFI cruises of 1951
through 1957 and for larvae in the years 1958 through 1962 have been issued pre-
viously elsewhere (Ahlstrom, 1953, 1954, 1958, 1959b, 1966; Ahlstrom and Kramer,
1955, 1956, 1957). Standardized data for eggs from 1958 through 1966 and for lar-
vae from 1963 through 1966 have not yet been published.

1Fishery—Oceanography Center, Bureau of Commercial Fisheries, La Jolla, California.




No charts are presented for those cruises in which both eggs and larvae were
absent. These cruises are indicated in the pagination tables by the term ''no occur-
rences." Tables 1 and 2 give the pagination of egg and larvae charts, respectively.
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Table 1. Pagination of charts showing the distributions of sardine eggs.
(O) No occurrences. (-) No cruise. (*) Distribution for early
and late March cruises are shown on the same chart.

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
Jan. 01 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Feh. 02 34 36 38 40 42 44 46 48 50 52 - - - -~ - 54
Mar. 03 56 58° 60 62 64 66 68 70 72 T4 - - - - - -
Apr. 04 76 78 80 82 84 8 88 80 92 94 96 98 100 102 104 106
May 05 108 110 1i2 114 116 118 120 122 124 126 - - - - - 128
June 06 130 132 134 136 138 140 142 144 146 148 - - - - - 150

July 07 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182

Aug. 08 184 186 188 190 O 192 194 196 198 200 - - - - - 202
Sept. 09 204 206 208 O O 210 212 214 216 218 - - - - 220 222
Oct. 10 224 226 228 230 232 234 236 238 240 242 244 246 248 250 - 252
Nov. 11 254 256 O O o] O 258 O 260 - - - - - - 262
Dec. 12 264 - 266 268 270 O o 272 214 - - - - - - 276

Table 2. Pagination of charts showing the distributions of sardine larvae.
(O) No occurrences. (-) No cruise. (*) Distribution for early
and late March cruises are shown on the same chart.

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
Jan. 01 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
Feb. 02 35 37 39 41 43 45 47 49 51 53 - - - - - 55
Mar. 03 57 59" 61" 63 65 67 6% 71 73 75 - - - - - .
Apr. 04 77 79 81 83 85 87 8 91 93 95 97 99 101 103 105 107
May 05 109 111 113 115 117 119 121 123 125 127 - - - - - 199

June 06 131 133 135 137 139 141 143 145 147 149 - - - - - 151

July 07 153 155 157 159 161 163 165 167 169 171 173 175 177 179 181 183

Aug. 08 185 187 189 191 O 193 195 197 199 201 - - - - - 203
Sept. 09 205 207 209 O O 211 213 215 217 219 - - - - 221 223
Oct. 10 225 227 229 231 233 235 237 239 241 243 245 247 249 251 - 253
Nov. 11 2556 257 O (o] (@] O 259 O 261 - - - - - - 263

Dec. 12 265 - 267 269 271 O O 273 275 - - - - - - 277




40°

35°

30°

25°

20°

130°

120° 115° Ho°

b

CAPE
MENDOCINO ! CALCOFI
|
—— . BASIC STATION PLAN
K 1
RS | SINCE 1950
— Mo W ! ]
a\;‘o h N R
4° N ]
— . SAN N
o FRANCISCO AR
AY
— N -1
N
- b N —
POINT AN
CONCEPTION N
K
[ )
&%
— @
&0 \@0
— I ]
10100 L]
001'00
[ ]
[ '195. o
| e
-aofpo
L
130° 125° 120° 1o°
CALCOFI BASIC STATION PLAN

SINCE

1950

40°

35°

30°

25°

20°

-




JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER .
NOVEMBER .
DECEMBER .



125° 120° 115° lo®
1 f ) [ 1 1 1 1 Y 1 1 1 1 I
i . Sardinops caerulea eggs
]
a I ]
| CALCOF! CRUISE 5101
i CAPE )
MENDOCINOG ! 9-29 JANUARY (95|
a0°— ' —40°
l
- ] —
. ESTIMATED RELATIVE ABUNDANCE UNDER
. 1om? OF SEA SURFACE
B I STATIONS: e NIGHT o SUNRISE 7]
FRANCISCO . o DAY o SUNSET
B N I T
POINT N
. CONCEPTION
350 — o 350
B L
B &
@
300 |— 30°
25° F— 250
20°f— _Je0°
| Iy i 1 | 1 | | ] | ] | Il | ]

125° 120° 1s° 1no°

Sardinops caerulea eggs
5101



115° 10°

T f Ll 1 1 1 i l 1 T 1 1 l
L}
- . Sordinops caerulea larvae
!
[~ : CALCOFI CRUISE 5101 ]
CAPE )
MENDOCINO ' 9-29 JANUARY 195]
40°F— ' —140°
]
I
B ' ESTIMATED RELATIVE ABUNDANCE UNDER
. I0m2 OF SEA SURFACE
[~ ) R STATIONS: @ NIGHT o SUNRISE 7
A o DAY ® SUNSET
i ; |
- . 10 4
POINT R ////////
CONCEPTION N N 100
35°— ° 35°
300 — 30°
25° b— 25°
20°|— —Je0°
| L | [ | | ] | | | | | I { | | | I
125° 120° 115° 110°

Sardinops caerulea larvae

510l



35°

30°

25°

20°

115° 110°

CAPE
MENDOCINO

Sardinops caerulea eggs |

CALCOFI CRUISE 520l

+

1

I

' 8 - 28 JANUARY 1952
' —40°
t

1

1

ESTIMATED RELATIVE ABUNDANCE UNDER

R I0m? OF SEA SURFACE
SAN AN STATIONS: e NIGHT e SUNRISE 1
FRANCISCO . o DAY e SUNSET
POINT i
CONCEPTION N
35°

30°

25°

—420°

1 1 | i L I 1 | }

120° 115° 11o°

Sardinops caerulea eggs

520l



115° 110°

35°

30°

25°

20°

]

'

’

]

I

CAPE |
MENDOCINO .
I

I

1

I

1

SAN

i T i I l 1 I i 1 l

Sardinops caerulea larvae 7

—

CALCOFI CRUISE 520!

8 - 28 JANUARY 1952
—a0°

ESTIMATED RELATIVE ABUNDANCE UNDER
I0m2 OF SEA SURFACE

R STATIONS: e NIGHT o SUNRISE
. o DAY & SUNSET

POINT N
CONCEPTION N

35¢°

30°

25°

—q20°

e

125°

115° 11o°

Sardinops caerulea \arvae

520l




125° 120° 115° 10°
T T 1 l i i i 1 I T T I 1 ] T 1 I 1 l
- ~-ooo---ooo Sardinops caerulea eqqs
[~ I CALCOFI CRUISE 530l )
CAPE |
MENDOCINO ' 8 - 22 JANUARY 1953
40°F— I ~—40°
1
I
B ' . ESTIMATED RELATIVE ABUNDANCE UNDER
N I0m2 OF SEA SURFACE
B SAN STATIONS: ® NIGHT e SUNRISE R
N o DAY ® SUNSET
_ \ T |
= . 10— “/’,/ .
POINT N /,/‘
CONCEPTION S 100 [l
35— 350
o]
- @
e 4 7w _ .
30°4— 350
25°— 25°
i [ ]
20°— —420°
{ | i | | 1 | | | Il | I | | 1 | 1

125° 120° 1152 110°
Sardinops caerulea eqgs

530l



.

110°

40°

35°

30°

25°

20°

MENDOCINO

1

1

|

i

t
CAPE '

' 8 - 22 JANUARY 1953

t

1

I

1

I

R I0m2 OF SEA SURFACE
NN STATIONS: @ NIGHT
FRANCISCO N R o DAY

POINT N
CONCEPTION

| T

Sardinops caerulea larvae 7

CALCOFI CRUISE 530l

N ESTIMATED RELATIVE ABUNDANCE UNDER

© SUNRISE
® SUNSET

—a0°

—35°

30°

25°

—]20°

|

1o°

Sardinops caerulea larvae

5301




35°

30°

25°

20°

120° 115° o2
¥ { 1 1§ T [ I T 1 1 l Ll 1 1 1 l
~-co-o- Sardinops caerulea eqgs
I
\ CALCOFI CRUISE 540l
CAPE !
MENDOCINO i 5 JANUARY — 4 FEBRUARY 1954
, —{40°
1
: _
ESTIMATED RELATIVE ABUNDANCE UNDER
N I0m2 OF SEA SURFACE
SAN I STATIONS: ® NIGHT o SUNRISE B
FRANCISCO R o DAY ® SUNSET
POINT N
CONCEPTION N
—35°
[ ]
. i
[e]
o i
L ]
—z0°
o .""Q
. ° _’I;L,ljg:,,»/:;y‘.pk s
i N
il ////’ » /7‘ o
i /,‘\). Yo
f /// i °
W// | | )
1]
//>// 25°
[ ]
[ ]
o e —
[ ] [
—J20e
L I L | L 1 | 1 | l | L | 1
125° 120° 1150 110°

Sardinops coerulea eggs

540l



35°

30°

25°

20°

115° 110°

'

)

t

i

1

CAPE 1
MENDOCINO 1
'

'

1

'

'

SAN

FRANCISCO

i I I { I ! 1 ! [ I

Sardinops caerulea larvae

CALCOF!I CRUISE 540l

5 JANUARY - 4 FEBRUARY 1954
—40°

ESTIMATED RELATIVE ABUNDANCE UNDER
10m? OF SEA SURFACE

STATIONS: e NIGHT ¢ SUNRISE
o DAY ® SUNSET

JIT

CONCEPTION R 100

—135°

30°

25°

—q20°

125° 120°

115° 11o®

Sardinops caerulea larvae
540!




10

35°

30°

25°

20°

115° 110°

CAPE
MENDOCINO

Sardinops caerulea eggs

CALCOFI CRUISE 550! i

13-29 JANUARY 1955
— 400

. ESTIMATED RELATIVE ABUNDANCE UNDER

NN 10m2 OF SEA SURFACE
SAN . STATIONS: ® NIGHT @ SUNRISE 7]
FRANCISCO N

o DAY ® SUNSET

POINT
CONCEPTION

35°

30°

PUNTAR_
EUGENIAY

o]

—]25°

—420°

I L 1 | l L I | 1

125°

120° H5° 1o°

Sardinops caerulea eqgs

5501



11
115° f10°

40°

35°

30°

25°

20°

CAPE
MENDOCINO

SAN

Sardinops caerulea larvae

CALCOFI CRUISE 5501 ]

ESTIMATED RELATIVE ABUNDANCE UNDER

FRANCISCO .

POINT
CONCEPTION

¥ I ! 1 I 1 l

13-29 JANUARY 1955
—Ja0°

10 mZ OF SEA SURFACE

STATIONS: ® NIGHT © SUNRISE
o DAY © SUNSET

T

—135°

30°

PUNTA\
EUGENIAY

25°

—420°

115° 11o°

Sardinops caerulea larvae

5501




35°

30°

25°

20°

125° {15° 10°
T L T i 1 i 1 T ] 1 | I 1 I
. Sardinops caerulea eqgs
|
]
] —
. CALCOF! CRUISE 560l
i CAPE 1
g MENDOCINO ! 5 - 18 JANUARY 1956
| ~—a0°
]
I
" . ESTIMATED RELATIVE ABUNDANCE UNDER ]
N I0m? OF SEA SURFACE
STATIONS: ® NIGHT © SUNRISE T
FRANCISCO . o DAY e SUNSET
POINT
CONCEPTION
—35°
. _
[ ]
O —
. _
—30°
: PUNTK"-.. ]
@ EUGENIA
& o
®
QO
25°
i P
{ | { 1 | { ] | | { | | I | { | | I
125° 120° 115° 1no°

Sardinops caerulea eggs

560l



115° 110°

35°—

30°H—

25° p—

20°F—

Sardinops caerulea larvae

CALCOFI CRUISE 560l
CAPE

MENDOCINO 5 - I8 JANUARY 1956

ESTIMATED RELATIVE ABUNDANCE UNDER
. 1I0m2 OF SEA SURFACE

NN STATIONS: @ NIGHT @ SUNRISE
N © DAY ® SUNSET
‘\ -
R 10 T —
POINT .
CONCEPTION S 100

l 1 o L | | | l | L | ] I

120° 118° 11o°

Sardinops caerulea larvae

560l

—40°

35°

30°

25°

20°



14

120° 115° 110°
1 i | T i 1 I ] 1 1 1 I I
R S . Sardinops caerulea eqgs
I
™ I CALCOF!I CRUISE 570l i
CAPE )
MENDOCINO ! 3 -19 JANUARY 1957
a0°b— | —40°
1
I
- : ESTIMATED RELATIVE ABUNDANCE UNDER
S I0m2 OF SEA SURFACE
B SAN STATIONS: ® NIGHT e SUNRISE h
FRANCISCO v o DAY o SUNSET
B POINT : \
CONCEPTION S
35— 350
30° — 300
- ® K
PUNTA"
o o © ¢ EUGENIAY
- ° o ;
®
o
- o]
[ ]
25° — 250
200 — 4 200
| { | | | ] | | l | L | | I e

115° 1o°

Sardinops caerulea eggs

5701



15

115° 10°
¥ |4 1 | 1 I 1 l 1 T I I ]
- Sardinops caerulea larvae
: . 0 ru r
- 5 ' —
) . CALCOF! CRUISE 570l
< CAPE '
MENDOCINO ' 3 -19 JANUARY 1957
a0°b— ' —40°
b
i
8 ' ESTIMATED RELATIVE ABUNDANCE UNDER
I0m2 OF SEA SURFACE
B SAN N STATIONS: @ NIGHT o SUNRISE h
FRANCISCO . o DAY o SUNSET
- N ! ]
i i
POINT N /
CONCEPTION N 100
35°— —]35°
300 — — 300
| e B -
Q PUNTA®
EUGENIAY
B . LA
ose | 25°
200 __— ——l 20°
| 1 i | | ] ] ] ] | ] | | ] 1 | |
125° i20° 115° 10°

Sardinops caerulea larvae

5701




16

40°

35°

30°

26°

20°

—140°

35°

30°

25°

125° 120° {150 1o°
i I 1 I I 1 i | 1 l 1 1 1 1 l
S Sardl; / A
. Sardinops caerulea €qgs
]
]
— ' -—
; CALCOF| CRUISE 580l
CAPE 1
MENDOCINO : 8 JANUARY - 2 FEBRUARY 1958
]
I
B ' ESTIMATED RELATIVE ABUNDANCE UNDER ]
N J0m? OF SEA SURFACE
B SAN STATIONS: ® NIGHT o SUNRISE 1
FRANCISCO o DAY  ® SUNSET
POINT ~
¢ CONCEPTION AN
[ ]
- L)
(]
N

—J20°

15° 1o°

Sardinops caerulea egqgs

580l

g



115° 110°

I T 1 I 1 1 | l | 1 1 1 I
i . Sardinops caerulea larvae
:
- ( —
| CALCOF| CRUISE 580I
MENDOCING ' 8 JANUARY - 2 FEBRUARY 1958
40°H— 1 —140°
]
3
B ' . ESTIMATED RELATIVE ABUNDANCE UNDER ]
N I0m? OF SEA SURFACE
B SAN STATIONS: ® NIGHT & SUNRISE b
FRANCISCO o DAY e SUNSET
— | .
_ o
POINT N
CONCEPTION AR 100
35°)— N —{35°
5 B
30° — - 300
B PUNTI.\""-‘,
. EUGENIAY
F— @
[ ]
®
250 b— 25°
= N
o [ ]
@ [ ]
- ° @ -
o]
®
20°) _ooe
| | | | { ] ] | | | | | ] | | I
- 125° 120° 115° 110o°

Sardinops caerulea larvae
580l




18

120° 115° 1o°
T T | 1 i I 1 1 I | T ] 1 1 ! i I
- - Sardinops caerulea eqggs ]|
]
- 1 —
. CALCOFI CRUISE 590l
CAPE 1
MENDOCINO ' 7 - 29 JANUARY 1959
40°F— ' —40°
t
I
B . ESTIMATED RELATIVE ABUNDANCE UNDER
R I0m2 OF SEA SURFACE
B SAN STATIONS: ® NIGHT e SUNRISE h
FRANCISCO . o DAY & SUNSET
[
B POINT N
° CONCEPTION AR
35— e * 35°
| Q
30" — 300
25° b 25°
[e]
200 — _— 200
| | ! ] { i d | | ] ! | | | |

125° 120° 115° 110°

Sardinops caerulea eqggs

590l



115° 110°

35°

30°

25°—

20° —

1

1

1

'

'

CAPE )
MENDOCINO )
1

+

1

i

[

SAN

FRANCISCO

! | I ! l I i i I [

Sardinops caerulea larvae 7

CALCOFI CRUISE 590!

7 - 29 JANUARY 1959

ESTIMATED RELATIVE ABUNDANCE UNDER
N I0m2 OF SEA SURFACE

N
~

* STATIONS: @ NIGHT o SUNRISE
o DAY ® SUNSET

T

N {e] -

POINT N
CONCEPTION N 100

40°

35°

30°

25°

20°

115° 11o°

Sardinops caerulea larvae

590l




20

40°

35°

30°

25°

20°

110°

l—o

le

'
'
'
)
'
CAPE '
1
1
)
'
1
1

Sardinops caerulea eggs

CALCOFI CRUISE 600l

* ' MENDOCINO 8 JANUARY - 13 FEBRUARY 1960
—40°
o * ESTIMATED RELATIVE ABUNDANCE UNDER
o tOm2 OF SEA SURFACE
o] N -
° A STATIONS: ® NIGHT © SUNRISE
@ AR o DAY ® SUNSET
. | ]
[ ] N .
® N . o )
o POINT .
CONCEPTION R 100+
o] 350

ul L

30°

PUNTA?\,
EUGENIRY

25°

20°

20°

115° 1o°

Sardinops caerulea eqgs

600




21
H5® 10°

3%°

30°

25°

20°

e

l
)

)

'

'

CAPE i
MENDOCINO '
i

1

1

1

1

SAN

Sardinops caerulea larvae -

CALCOF! CRUISE 600l

8 JANUARY - I3 FEBRUARY 1960

N
N

FRANCISCO .

POINT
CONCEPTION

1 l ! i I 1 [

—f40°
ESTIMATED RELATIVE ABUNDANCE UNDER
I0m? OF SEA SURFACE
STATIONS: ® NIGHT e SUNRISE
. o DAY © SUNSET
—]35°
—{30°

PUNTAY
EUGENIAY

25°

—120°

125°

115° 1oe

Sardinops caerulea larvae

600l




2

34

0%

oS¢

oG2

0%

oG¢

Xelll oGil ora oG2! -0¢1 oGE |
i { * ST
[
©
L ]
[ ]
L3ASNNS o AvQ o
W 3SIYNNS &  1HOIN e SNOILVLS
JOVIUNS VIS 40 w0l b
[ HIANN IONVANNEY IATLYI3Y J3LVINILG3 ©
B 1961 AHYNYE34d 02 - AHVNNVYL &
B 1019 3SINYD 140371v0 °
00SIONYY 4
| sbbs og/nsepo sdouipios
T I L | | - ] L i | |
o011 e [or4| oG2! 0%} oGE

/ea egqgs

/.

nops caeru.

Sard

610l




23

062

Oom

oS¢

il oGl 002!

G2l 20|

o5& |

1L3ISNNS ¢ AVQ
3SIUNNS ®©  LHOIN e SNOILVLS

32v4¥NS v3S 40 w0l NOT1d3INOD
L d30NN 3ONVANNEY 3AILVYI3Y A3 LVWILST LNIOd

B 1961 AHVYNYE833 02 -~ AHVNNVM G

1019 3SINYD 140071vD

| 9DAID| D3INId02 SAOUIPIDS

| ] | | ] _ | ] ] L

QOSIINYYS

NVS

I

oSe

OOM

oS¢

o011 oGl °02lI

0621 0€¢!

el

.

tnops caerulea larvae

Sard.

610l




24

oGl

o021

G2l

Qom _

oGE

oSl

0%

oSE—

L3ISNNS ¢ AVQ o
3SIYNNS & LHOIN e :SNOILVLS

30v44NS v3$ 40 WOl
H3ANN 3ONVANNSY 3AILVYT3IY J3LVWILST

2961 AHVNYE834 61 - AYVNANYIL 2i

1029 3SINYD 140271VvD

sbba pgnso0o sdouipins

ODSIONVYHA
NVS

!

I

314

Sardinops caerulea eggs

0%

Qmm

OO__

Om__

0€¢!

oSEl

620l




25

Ol oSl 02! G2l 0% | oG8

°G¢ —1.52

°0¢ —1.0¢

il

LISNNS ©  Avd © NvS
ISIYNNS ©  LHOIN e :SNOILVLS

30v3dNs v3S 40 w0l
H3CQNN IONVANNEBY IAILYI3Y QI LVWILST

oSEF— b 0301

B 2961 AYYNHE3d 61 - AHVNNYI 2I

1029 3SINYD 14007vD

0JSIONVYHS

L 9DAID| D3INnIdD2 Sdoulpins

| ] L ] ] _ ] ] 1 ] h .
o011 oSl o072l G2l o0¢l oG

6201

Sardinops caerulea larvae




26

oGl

e

02|

OmN_

el

oGE|

oSC—

SE—

sbba pa/niopo sdouipins:

i
i,

13SNNS o Avag o
3SIYNNS & LHOIN e :SNOILVLS

30V44NS v3S 40 pwWO!
H3AGNN JONVANNGY 3AILVTI3Y Q3L1VWILS3

€961 AYVNYE834 €2 — AYVANVP Ol

10€9 3SINYD [40071VD

0OJSIONVYHS

NVS

(314

0%

Omm

o011

oSl

0¢li

oSEI

nops caerulea eqgs

/

Sard,

630l




21

314

o0¢

oSEH—

°5¢

0%

315

el oGl 202! e -0¢| oGE |
= _ T T ! T T T T T _ T T T T I T T T T T T T T
@
[ ]
° o
°
e o
° ¢ L4 °© *
. ° o
. .
@ . o @
® e ¢
° '
° ° ° 0 ° .
. ° * °
4 @ o ® 0 ©
. © °
* o ° ° ® d ° °
o o ? °® o
B L3SNNS o AVa o °® 0 © . °
3ISIYNNS ©  LHOIN e :SNOILVIS ° b e 2
° o
» .
30V4dNS v3s 40 w0l 4
H3IANN 3ONVANNEY 3JAILYI3H Q3L1VWILS3 o
. ®
.
°
— €961 AYVNYE3d €2 — AHVNNVFr Ol o
o
10€9 3SINYD 14021VD °
B °
| 9DAID| D3INIEDI SAOUIPIDS
| L ] ] I | ] ] ] . I ] | ! 1 | | | [ ]
o0l oGl -02I oSG2l o] oGEI

Sardinops caerulea larvae

630l




oS¢

28

et

0%

314

§ i
Ol oGli 02! G2l 0! oSE!
= . 1 1 t 1 1 I 1 ! 1 I I T 1 I ] 1 I 1
*1IBYD STY] UC UMOYS JDUBpUNQE JO SINOJUOD

oY) SurEINUWLIO} U PASh jOU SIam SIN[EA 119U} PUE $3[OI10 uolels AQ umoys aq 0}

pooeds 4195010 003 9J8 SUONE}S S10YSUT [eroads SYL ‘A9Y SOUBPUNGE-PILWNSS I3

Jo 131X oy 0 Jequinu 9y} £q PAESIPUI ST SUOTIB}S ISAY) JE AOUBPUNGR “Judsard

uaym . 0, POYIEW 9JE suouels ‘smoy ur aeadde seare(/s889 ou usym -suones

adoysul [eroads 38 eouepunge juesaxdes auraIoys ay3 Jo JYSLI oY) 03 SIAQUINU SYL

L}
(o]
(]
©
@
[}
o]
[ ]
o
L J
Q@
L13SNNS @ AVQ o NV . .
3SIYNNS ©  LHOIN e SNOILVLS 60° o
— o °
o° °
3JOV44NS Vv3S 40 WOl o o
| — H3IANN 3IONVANNEBY JAILVI3IY Q3 LVWILSH ©
O\O\
B $961 HOHYW + — AYVANVP Ol o
o
[ ]
I0O9 3SINYD 140071VD .
B (¢}
| sbba pgnivpo sdouipios
0JSIONVY
NYS
_ L I | | _ L | ! I _ L _ 1 Jd | 1 _ 1 | | 1 |
Ol oGl 02l 52! O€! oGE !

Sardinops caerulea eqqs

6401




29

oGl

202!

oG 2| o0C |

oGE |

OmN

o0¢

SEf—

il

13SNNS ¢
3SIYNNS o

30V4HNS VIS 40 ;w ol o°
Y3ANN 3FONVANNSY 3AILYTI3Y Q3LVYWILST

v961 HOHVN v

09319
NVS

LHOIN e :SNOILVLS

AHVANVI Ol

I0¥9 3SINYD 140271vD

| ADAID| D8INI3DI SAoUIPIDS

OJSIONVY3
NVS

_—

*JIIEYO STYY UO UMOYS I0UBPUNQE JO §INOJUOD
oY) BUPE[NUIIO} U PAST 10U SIoM SBN[EA ITOY) PUE S3[OLIO UOHIEIS Aq UMOYS oq 0}
pooeds 795010 003 1w SUOHE}S AI0YSUT [B10ads oYL *ABY SOULPUNGE-DRIEWITISD ayy
30 131 oy 0} Iaquinu aY3 Aq PINEIIPUI ST SUOTIEIS 9SBYY JE SOUBPUNQE Quosaxd
UYM 0 PRNIEBUL DI SUOTIEIS ‘smoy ul aeadde oeate(/s38e ou uoym -suonEls
daoysur [e1oads 38 50UEPUNQE Juesadal SUTSI0Ys o) Jo JYSII oY) 0} SIOQUING BYL

(]

o

>

b

=

g

N

N

S

(514 (X

g

)

.lm

N

A
o0¢
oSE

o011

oGl

202l

o,

052! 0¢!

oS¢ 1

s,

640!




30

oGl |

02l

st

G2l o0¢!|

oGE

oGE

L3ASNNS @
3SIYNNS ©

H3IANN 3ONVANNSY 3AILYI3Y Q3LVWILSS

AVQ ©

LHOIN e :SNOILVLS -

30V4HNS VIS 40 WOl -°

G961

A4VNY834 81 -

AYVANYE 9

1069 3SINYD 140271VD

sbba opa/niopo sdouipiog

0O2SIONV YL
NYS

L

“J2BYO SIYE UO UMOYS 2OUBpUNQE JO SINOJUOD
oY1 SUNBINWIIO} UT POSN JOU dIam SON[EA J19Y} PUB SIIITO UOHE}S £q umoys aq 01
pooeds A[350]0 00} 1% SUOTE)S BIOYSUI [B10adS oYL *A8Y OUEpUNqE-PABUWNSS U}
jo 1yg11 oyl 0) ISQUINU 9Y3 AQ PLYEOTIPUL ST SUOTIBIS ASOY) JE BOURpUNGE “uagaad
UBYA . Ou POYNIEWI SJE SUOTIEIS ‘Smoy ut aeadde seadr(/s8Bo ou usym ‘suomEls
azoysur [eroads j8 souTpUNqe Jussaaded surleoys oy Jo WBIX 9y 0 sTAqUINU AYL

oS¢

Oom

Omm

0l oGl

QON_

o0¢!

oGE |

Sardinops caerulea eqgs

650l




31

314

°o0¢

oSE

oS¢

Sardinops caerulea larvae

o0¢

oS¢

il oGl 202! oG2! Helal oGE|
- ‘ | 1 H ¥ _ 1 T i I _ I 1 | I T 1 1 I 7 I | i
*3IeYD ST} UO UMOYS SOUBpUNQE JO SINOJUOCD
ay; SurjeyNULIO] UY POsSN JOU JIoM SIN[EA JISY} PUBR SB[OJID UONEls Aq umoys aq 03
paoeds A[9S0[0 00} 218 sUON®]S aI0YSUT [e10ads YL A9 SOUBPUNGE-PIEWINSS By}
Jo Wy3rx Yy 0 JIaquIni Ay} Aq PANEOIPUT ST SUOTIRIS 9SIY} Je JduUBpuUnge ‘jussaad
UayM ' 0y PONIBW 3IB SUONEIS ‘smo) ur Jeadde wm?.m—\mmuw ou uaym -suonels
aaoysut [e1oads e souepunge juasaadal duilaIoys Iy} Jo 1Y31X 9y} O} sIBqUINU YL,
o
[ ]
o]
[ ]
(]
o]
[0
[ J
hd [o]
[
]
° ®
[ [ ]
°© ()
° o
i Q@
° [ ]
@
° ° ©
° R © o
13SNNS ©  AVd o We—" S °
3ISIUNNS © LHOIN o SNOILVLS © w0’ e . °
- OQ‘O'Q ° [ ]
.O [
.0
30V4HNS VIS 40 WOl ©o o ©
L — H3ANN JONVYANNSY IAILVI3Y QGILVYWILS3 o o
L
[
B G961 AHVNYE3d 8! ~ AYVNNYNr 9 °
069 3SINYD 140071VD o °
- ®
[
[ ]
| 9DAID| D3/NIDI Sdoulpins °
OJSIONVYXS A
NVS A\
| | |
| | Il ] ! 1 I I | | Il 1 I | Il L ] [
2Ol oGl 02l oG2I SO oGE 1

6501




32

35°

30°

25°

20°

110°

CALCOFI CRUISE 660l

2 JANUARY - 7 FEBRUARY 1966

'
|
|
'
)

CAPE '

MENDOCINO (

l
|
|
|
)

N ESTIMATED RELATIVE ABUNDANCE UNDER

N {Om2 OF SEA SURFACE
SAN N

FRANCISCO N STATIONS: ® NIGHT ¢ SUNRISE

Sardinops caerulea egqs ]

0 © R o DAY © SUNSET
[ ° N
. [ N 1
° o NN
NN 1o}
@ A N
o] N 100
o] ) N
. 1,000
[ ]
o 10,000
o) <
®
[
@ ©
o]

The numbers to the right of the shoreline represent abundance at special inshore
stations. When no eggs/larvae appear in tows, stations are marked "0." When
present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the
contours of abundance shown on this chart.
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contours of abundance shown on this chart.
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stations. When no eggs/larvae appear in tows, stations are marked "0." When
present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the
contours of abundance shown on this chart. -
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present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the
contours of abundance shown on this chart.
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The numbers to the right of the shoreline represent abundance at special inshore
stations. When no eggs/larvae appear in tows, stations are marked "0." When _
B present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the
- contours of abundance shown on this chart. -
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to be shown by station circles and their values were not used in formulating the
contours of abundance shown on this chart. —
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ESTIMATED RELATIVE ABUNDANCE UNDER
10m2 OF SEA SURFACE

STATIONS: e NIGHT e SUNRISE
. o DAY ® SUNSET

i

The numbers to the right of the shoreline represent abundance at special inshore
stations. When no eggs/larvae appear in tows, stations are marked "0." When
present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the

contours of abundance shown on this chart. —
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The numbers to the right of the shoreline represent abundance at special inshore
stations. When no eggs/larvae appear in tows, stations are marked "0." When ]
» present, abundance at these stations is indicated by the number to the right of
the estimated-abundance key. The special inshore stations are too closely spaced
to be shown by station circles and their values were not used in formulating the
- contours of abundance shown on this chart. ]
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