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Introduction to the Charts 

This atlas depicts the abundance and distribution of the larvae of the northern 
anchovy, Engraulis mordax Girard, in the region of the California Current off Cal-
ifornia and Baja California. The charts include the data collected on all cruises (ex-
clusive of special surveys and special stations) conducted by the California Coopera-
tive Oceanic Fisheries Investigations during the years 1951 through 1965 (Ahlstrom, 
1953, 1954; Ahlstrom and Kramer, 1955, 1956, 1957; Ahlstrom, 1958, MSS2). Sur-
veys were conducted monthly during the decade 1951 through 1960 and quarterly dur-
ing 1961 through 1965. Details of sampling methods were described by Ahlstrom 
(1948, 1953) and Fleminger (1964). Briefly, each sample was collected with the 
standard CalCOFI net constructed of silk mesh (bolting cloth), mouth diameter one 
meter and mesh size approximately 0.55 mm. Occasionally, a nylon net of the same 
mouth opening and mesh size was used. A flowmeter in the mouth of the net per-
mitted calculation of the amount of water strained. Each tow was made by sinking 
the net at 50 meters per minute to a depth of about 140 meters (200 meters of wire 
out, depth permitting) and by retrieving it at 20 meters per minute while maintaining 
a wire angle of 45 degrees. The ship's speed during the tow was about 2 knots. 

In the laboratory, samples were sorted for all fish eggs and larvae. In the 
case of a very large-sized sample examinationwas made of an aliquot obtained from 
the Folsom Plankton Sample Splitter (McEwen, Johnson and Folsom, 1954). 

Fishery-Oceanography Center, U. S. Bureau of Commercial Fisheries, La Jolla, 
California. 

Ahlstrom, MSS are  preliminary data reports (1)for 1958 and 1959, and (2) for 
1960 through 1964, prepared at the Fishery-Oceanography Center for limited distri-
bution. The data for 1965 have not been released before. 
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The standardized values for fish eggs and larvae are  not directly comparable 
with the standardized values used by authors of previous CalCOFI atlases, where the 
values were adjusted to volume of water strained. For most stations, the standard-
--ized values for anchovies are  approximately 1 . 4  times as large. 

Estimates of abundance of larvae and eggs were made comparable between 
samples by standardizing the values to a unit of ten square meters of sea surface. 
The standardization factor was derived for each station according to the volume of 
water strained and the average depth of each haul as follows: 

10  D 10  Dor  -s =-
V R a p ,  

where 

S = standardized haul factor, 

D = average depth of a haul in meters, 

V = number of cubic meters of water strained 
during a haul, 

current meter during a haul, 

square meters, and 

p = length of the column of water in meters 
needed to effect one revolution of the 
current meter a t  the average speed at 
which the haul was taken. 

R = number of revolutions registered by the 

a = cross-sectional area of the net mouth in  

Note that 

V =  R a p .  (2) 

The contour intervals of the present charts also differ from those used in 
previous CalCOFI atlases. Since anchovy larvae are  seldom collected in numbers 
greater than 10,000,  and since five contour intervals were desired, each interval 
was reduced to one-fifth of that used in CalCOFI Atlases 2, 3,  5, 6 ,  7 and 8. 

The strata occupied by anchovy larvae a re  completely sampled by the standard 
haul from the surface to 140 meters of depth (Ahlstrom, 1959b). It is known, how-
ever, that larvae of various sizes a re  able to escape the net. Small ones may pass 
through the 0.55-mm mesh and large ones may swim away from the path of the net, 
especially during daylight. Therefore, two charts a re  presented for each cruise, 
one for the size group most adequately sampled (6.26-12.25 mm), and one for the 
total numbers caught. 
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PAGINATION 

CalCOFI Basic Station Plan 1 

Distribution of Northern Anchovy larvae 2-269. See table below for individual cruises 

Months 

Years 

1951 

52 

53 

54 

55 

56 

57 

58 

-

-
-

-

-

_. 

-
-59 

60 

61 

62 

63 

64 

-
-

-

-

-

1965-

01-

2, 3 

26, 27 

48, 49 

72, 73 

92, 93 

114, 115 

138, 139 

162, 163 

186, 187 

210, 211 

230, 231 

238, 239 

246, 247 

254, 255 

262, 263 

02-

4, 5 

28, 29 

50, 51 

74, 75 

94, 95 

116, 117 

140, 141 

164, 165 

188, 189 

212, 213 

03-

6, 7 

30, 31** 

52, 53** 

76, 77 

96, 97 

118, 119 

142, 143 

166, 167 

190, 191 

214, 215 

04-

8, 9 

32, 33 

54, 55 

78, 79 

98, 99 

120, 121 

144, 145 

168, 169 

192, 193 

216, 217 

232, 233 

240, 241 

248, 249 

256, 257 

264, 265 

05-

10, 11 

34, 35 

56, 57 

80, 81 

100, 101 

122, 123 

146, 147 

170, 171 

194, 195 

218, 219 

06-

12, 13 

36, 37 

58, 59 

82, 83 

102, 103 

124, 125 

148, 149 

172, 173 

196, 197 

220, 221 

* The first two figures in the CalCOFI cruise-numbering system represent  the year 
of the cruise;  the last  two figures, the month. 

The table below is a c ross  reference to an ear l ie r  system of assigning cruise num-
bers .  The ear l ie r  numbers a r e  in parentheses. 

5101 (21) 5105 (25) 5109 (29) 5201 (33) 5204 (36) 5208 (40)
5102 (22) 5106 (26) 5110 (30) 5202 (34) 5205 (37) 5209 (41)
5103 (23) 5107 (27) 5111 (31) 5203 (35) 5206 (38) 5210 (42)
5104 (24j 5108 (28) 5112 (32) 5203 (35) 5207 (39) 5211 (43) 

1 

X 



OF CHARTS* 

07-

14,  1 5  

38, 39 

60, 61  

84, 85  

104, 105 

126,  127 

150, 151 

174, 175 

198, 199 

222, 223 

234, 235 

242, 243 

250, 251 

258, 259 

266, 267 

08-

16,  17  

40, 41 

62, 63 

86, 87 

128, 129 

152, 153 

176, 177 

200, 201 

224, 225 

09-

18,  19  

42,  43 

64, 65 

106, 107 

130, 131 

154, 155 

178, 179 

202, 203 

226, 227 

268, 269 

10-

20, 21 

44, 45 

66, 67 

88, 89 

108, 109 

132, 133 

156, 157 

180, 181 

204, 205 

228, 229 

236, 237 

244, 245 

252, 253 

260, 261 

11-

22, 23 

46, 47 

68, 69 

110, 111 

134, 135 

158, 159 

182, 183 

206, 207 

1 2-

24, 25 

70, 7 1  

90, 9 1  

112, 113 

136, 137 

160, 161  

184, 185  

208, 209 

Years 

1 9 5 1  

52 

53 

54 

55 

56 

57 

58 

59 

60 

61  

62 

63 

64 

-
-

-

-
-

-
-
-

-
-

-

-

-

19% 

** In March 1952 and March 1953, surveys were conducted twice a month. The results 
of the repetitive cruises a re  shown separately on the same page. 
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FRANCISCO ' , 

1,001 - 10,000 

l0,OO I - I00,000 35"350 

30" 30° 

25' 25" 

20" 20" 

125" 120" I I 5 O  I IO" 

Engroulis mordox larvae 

All Sizes 
51 12 



Engraul is mordax l a rvae 

Size Group: 6.26-12.25mm 
5201 



,-

A 

Engraulis mordax larvae 

All Sizes 
5201 



Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5202 
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Engraulis mordax larvae 

All Sizes 
5202 



3 5  

30 

25 

20 

125O I200 115' I100 
I I 1 I I I t I I I I I I I I 

0 

0 

24  M A R C H - 3  A P R I L  1952 

I I I 1 I I I 
115' I IO" 

I I I 1 I 1 I I 1 I I I I I I I I 
125" I200 I I5O I IO" 

Engraulis mordax la rvae 

Size Group: 6.26- 12.25mm 
5203 
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31 

3c 

25 

2c 

I I I I 

125" 1200 I I 5 O  I IO" 
I I I I I I I I I I I I I I 

Engruulis mordux larvae 
ALL SIZES 

CALCOFI CRUISE 5203 
5 MARCH-3 APRIL 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

STATIONS: ODAY *NIGHT OSUNRISE OSUNSEJ 

._._:: 
y.. 

...._. 
..._.......... 

.>.., 

::.. POINT 

1-10 

I I - 100 

101 - 1,000 

1,001 - I0,OOO 

rn10,001 - 100,000 

-

t 

0 

-

24 MARCH- 3 A P R I L  1952 

31 

100 

35" 

30' 

!5" 

!OO 

Engroulis mordax larvae 

All Sizes 
5203 
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32 
125" I200 115" I IO" 

Engruulis rnordux larvae 

CALCOFI CRUISE 5204 
: SIZE GROUP:6.26 - 12.25mm 

2-15 APRIL 1952MENDOCINO I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40' 

I O r n 2 0 ~SEA SURFACE 

I ,  STATIONS: QDAY .NIGHT 0SUNRISE eSUNS€T 

1,001 - 10,000 

10,001 - l00,000 
CONCEPTION 

350 

30" 

25O 

20" 

125" 120" 115" I100 

Engroulis rnordox larvae 

Size Group: 6.26-12.25mm 
5204 



33 

Engraulis mordax larvae 
ALL SIZES 

CALCOFI CRUISE 5204 
2-15 APRIL 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

', STATIONS: ODAY .NIGHT 0SUNRISE eSUNSET 

1,001 - 10,000 

CONCEPTION 

35" 

30° 

25O 

20" 

125" 120" I I 5 O  I IO0 

Engraulis mordax larvae 

All Sizes 
5204 
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3f 

3c 

25 

20 

125" I200 115" I IO" 
I I I I $:, I I 

I 1 I I I I I I I I 

: SIZE GROUPz6.26 - I2.25mm 
I CALCOFI CRUISE 52054 

CAPE 
MENDOCINO I 9 - 2 6  MAY 1952 , 

4 ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I lorn2 OF SEA SURFACE 

I, STATIONS: ODAY *NIGHT @SUNRISE 

0 

0 

0 

0 

0 

e 1,001 - I0,OOO 

10,001 - 100,000 

0 
0 

0 
0 
e 

0 
0 

eSUNS€ J 

m 

.__ 

Engraulis rnordox la rvae 

Size Group: 6.26-12.25mm 
5205 
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Engroulis rnordax larvae 

All Sizes 
5205 



36 

Engraulis rnordax larvae 

CALCOFI CRUISE 5206 

- - - - - _ _ _ _ _ _ _  

: SIZE GROUP:6.26 - 12.25mm 

3-21 JUNE 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 

I o r n 2 0 ~  SEA SURFACE 

I ,  STATIONS: ODAY NIGHT QSUNRISE e SUNSET 

1,001 - 10,000 

CONCEPTION 

35" 

30" 

25" 

20" 

125" 120" 115" I IO" 

Engraulis rnordax larvae 

Size Group: 6.26- 12.25mm 
5206 



x 

Engroulis mordox lo rvoe 

Al l  Sizes 
5206 



Engraulis mordax la rvae 

S ize Group: 6.26-12.25mm 
5207 



39 
125" 1200 115" I100 

Engraulis mordax larvae 
ALL SIZES 

CALCOFI CRUISE 5207 
2-23  JULY 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40° 

I O r n 2 ~ FSEA SURFACE 

I ,  STATIONS: ODAY @NIGHT OSUNRISE eSUNSET 

FRANCISCO ' , 

1,001 - 10,000 

CONCEPTION 

350 

30' 

25' 

20" 

125" 1200 115" I IO" 

Engraulis mordax larvae 

All Sizes 
5207 



40 
125' I200 I I 5 O  I IO" 

Engruulis rnordux larvae 

CALCOFI CRUISE 5208 

_ _ _ _ _ _ _ _ _ _ _ _  

: SIZE GROUP:6.26 - 12.25mm 

MENDOCINO I 8-19 AUGUST 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40' 

Io rn20~SEA SURFACE 

I, STATIONS: ODAY *NIGHT @SUNRISE QSUNSET 

1,oo I - I0,OOO 

CONCEPTION 

35" 

30' 

25' 

200 

125" I200 115" IIO" 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5208 
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0 

4 1  
125' I200 115' I100 

Engruulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5208 
8-19 AUGUST 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40' 

I o r n 2 0 ~  SEA SURFACE 

I, STATIONS: ODAY NIGHT 0 SUNRISE e SUNSET 

FRANCISCO ' , 

1,001 - 10,000 

CONCE PTlON 

3 5" 

30' 

25" 

20" 

Engroulis rnordax larvae 

Al l  Sizes 
5208 



42 
125" I200 115' I100 

Engraulis rnordax I arvae 

CALCOFI CRUISE 5209 
~ SIZE GROUP:6.26 - 12.25mm 

4-19 SEPTEMBER 1952 MENOOCINO I 

40" 
ESTIMATED RELATIVE ABUNDANCE UNDER 

IOrn20F SEA SURFACE 

' , STA T/ONS- 0 DAY NIGHT 0 SUNR/S€ e SUNS€ J 

1,oo I - I0,OOO 

CONCE PTlON 

3 5" 

30" 

25' 

20" 

125" 1200 115" I IO" 

Engraul is rnordax l a r vae  

Size Group: 6.26-12.25mm 
5209 
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43 
125' I200 115' I100 

Engruulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5209 
4-19 SEPTEMBER 1952 

40° 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I o r n 2 0 ~SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT @SUNRISE e 

FRANCISCO ' , 

1,001 - 10,000 

I0,OO I - I00,000 
CONCEPTION 

35"35" 

30' 30' 

25" 25" 

20" 

125" I200 115' IIO" 
4 

Engraulis mordax larvae 

Al l  Sizes 
5209 



44 

Engruulis mordax larvae 

CALCOFI CRUISE 5210 
: SIZE GROUP:6.26 - 12.25mm 

8 - 2 2  OCTOBER 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40' 40" 

I O r n 2 0 ~  SEA SURFACE 

' , STATIONS: ODAY NIGHT @SUNRISE e SUNSET 

FRANCISCO ' , 

1,001 - 10,000 

lO.00 I - I00,000 
35" 3 50 

30' 30" 

25' 25O 

20" 200 

125O I200 115" I IO" 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5210 
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125" I200 115" I IO" 

Engruulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5210 
8 - 2 2  OCTOBER 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 

I O r n 2 ~ ~SEA SURFACE 

' ,  STATIONS: ODAY .NIGHT OSUNRISE eSUNSET 

FRANCISCO ' , 

1,oo I - I0,OOO 
CONCEPTION 

35" 35" 

30" 30' 

25" 25" 

20" 20" 

125" 1200 115" I100 

Engraulis mordax larvae 

A l l  Sizes 
5210 
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Engruulis rnordux larvae 

CALCOFI CRUISE 5211 
: SIZE GROUP:6.26 - 12.25mm 

6-21 NOVEMBER 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 40" 

I o rn20~SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT OSUNRISE OSUNSET 

FRANCISCO ' , 

' \ 1,001 - 10,000 

CONCEPTION 

35" 350 

30" 30' 

25' 25" 

20" 20" 

125" 120" II5O I IO" 

4 

... 
Engraulis mordax la rvae 

Size Group: 6.26- 12.25mm 
521I 
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5 
1209 115" I IO" 

I I I I I I I 1 I I 

1 

4 

Engraulis mordax I a rvae - 

I ALL SIZES 
I CALCOFI CRUISE 5211 
I - 

6-21 NOVEMBER 1952 

ESTIMATED RELATIVE ABUNDANCE UNDER 

MENDOCINO 4 

4 - 
! 

I 

40" 

I I O r n 2 0 ~  SEA SURFACE 

I, STATIONS: ODAY NIGHT OSUNRISE 0 SUNSET - 

40' 

1-10 

~ - - - . - - . 

c A .I m 
0 y- ..::..:.. - .. . . 

I I - IUU - 
I 

0 

101 - 1,000 0); 
0 .. 

I 

a E.;.. I 

30" 351 

0 
0 

a 
0 

0 

e 

0 

0 

I I 

EngrauIis mordax la rvae 

All Sizes 
521 I 



40 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5301 
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0 
0 

Engraulis mordax larvae 

A l l  Sizes 
530 I 



40' 

35 

30 

25' 

2 0  

I25O I200 115" I IO" 
I I I I I I I I I I 1 

I Engraulis mordax larvae 

CALCOFI CRUISE 5302 

I 

I SIZE GROUP:6.26 - 12.25mm 

4-26 FEBRUARY 1953 

ESTIMATED RELATIVE ABUNDANCE UNDER 

- 

I 

I 
IOrn20F SEA SURFACE 

I ,  STATIONS: ODAY NIGHT oSUNRISE e SUNSET 

IL3- ILU I I J  I I" 

Engraul is mordox larvae 

Size Group: 6.26-12.25mm 
5302 

50 

40" 

350 

30" 

25' 

200 



51 

I I I 1 I 1 I I 

40' 

35= 

30" 

25" 

20" 

I I I I I I I I 

Engraulis mordax larvae 

,.>::., I CALCOFI CRUISE 5302 

- - - - - - - _ _ _ _ _ _  
I 

I 

I ALL S IZES 
\. 

I 

CAPE 
r-...:. MENDOCINO I 4-26 FEBRUARY 1953 

..:., 
I 

, 
I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

.::...... I, STATIONS: ODAY *NIGHT @SUNRISE eSUNSEJ 

I - I O  

I I - 100 

101 - 1,000 

1,001 - 10,000 

rn10,oo I - I00,000 

G.: .> 
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I I I 

35 

3 0  

25' 

20 

I I I I 

52 

100 

i5" 

io" 

!50 

!O" 

Engraul is  mordax la rvae 

Size Group: 6.26-12.25mm 
5303 
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I I I I 1 I 

.- 

I I I I I I I I 

e 

40 

35 

30 

25 

20 

Engraulis rnordax larvae _ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

I ALL SIZES 
1:'; 

4 

;.." I CALCOFI CRUISE 5303 
CAPE 4 

'.... MENDOCINO I 6 MARCH-5 APRIL 1953 

ESTIMATED RELATIVE ABUNDANCE UNDER 

..:. 
..:., , 

I 

I 
lorn2 OF SEA SURFACE 

' , STA TIONS: 0 DA Y NIG+Y T 0 SUNRISE e SUNSET 
..:.. 

':. 4::::: :._ 
q.:.:. .Y,,$ 

._.. .._._. :: FRANCISCO ' , .... 

1-10 

I I - 100 

m 
101 - 1,000 

1,001 - 10,000 

10,001 - 100,000 

POINT 

0 

0 

Engroulis rnordax la rvae 

A l l  Sizes 
5303 



40' 

35' 

30' 

25' 

20' 

_ _ _ _ _ _ _ _ _ _ _ _ _  Engraulis rnordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5304 

I 

I 

CAPE I 

MENDOCINO 4 31 MARCH-I9 APRIL 1953 

I 

I 

1 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

1-10 
SAN 
FRANCISCO ' ,4 I I - 100 

101 - 1,000 

1,oo I - l0,000 

10,001 - 100,000 

0 

e 
0 

0 
0 

0 

/CONCEPTIONPOINT 

e 
0 

0 
0 

0 
e 

0 
0 

0 

e 

e 
0 

0 
0 

0 

0 

I I I I I 1 I I I I I I I I I 1 I 
125" 120" I I 5 O  IIO" 

Engraul is mordax larvae 

Size Group: 6.26-12.25mm 
5304 
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25 

20 

125' I200 115' I IO" 
I I I I I I 1 I I I I I I I I y : '  

0 

I 

I 

I 

I 

I 

CAPE 
MENDOCINO 4 

I 

Engruulis rnordux larvae 
ALL S I Z E S  

CALCOFI CRUISE 5304 
31 MARCH-I9 APRIL 1953 

4 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I IOrn20F SEA SURFACE 

, STATIONS: ODAY *NIGHT @SUNRISE 

1-10 
SAN 

0 FRANCISCO ' , 
I I - 100 

e 
101 - 1,000 

e 
0 

0 
0 

0 

0 

0 

0 
0 

e 

a 

e SUNSET 

m 

Engraulis mordox larvae 

All Sizes 
5304 
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Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5305 
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35 

30 

25 

2c 

I I I I I 1 t 1 1 1 1 1 1 1 

0 

0 

e 

1 

1 

CAPE 
MENDOCINO I 

i 

CALCOFI CRUISE 5305 
28 APRIL-30 MAY 1953 

1 ESTIMATED RELATIVE ABUNDANCE UNDER 
1 

1 
lorn2 OF SEA SURFACE 

' , STATIONS: 0 DAY NIGHT 0 SUNRISE e SUNS€T Q;., 

SAN 
0 FRANCISCO 

0 
0 

SAN 1-10 m 
0 

0 I I - 100 
FRANCISCO ' , 

0 

101 - 1.000 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 
e 

e 
0 

0 

0 

0 

0 

0 

0 

1-10 

I I - 100 

m 
101 - 1.000 

0 

0 

0 
0 

0 
0 

57 

.O" 

t50 

ioo 

!50 

!OO 

Engroulis rnordox larvae 

A l l  Sizes 
5305 



125O 1200 115' I100 
I 1 I I I I I I I I I I 1 I 

6 

0 
0 

-

I I I I I I I . 1 I I I I I I 1 I 
1 2 5 O  1200 115' I100 

Engraul is mordax larvae 

Size Group: 6.26- 12.25mm 
5306 



35 

3c 

2c 

I 1 I I I I I 1 I I I I I I 

0 

_ - _ _ _ _ _ _ _ _ _ _ _  Engraulis rnordux larvae 
I 

I 

I ALL SIZES 
I 

I CALCOFI CRUISE 5306 (, CAPE I 

MENDOCINO I..:..:.. 
I 

3 JUNE - 3 JULY 1953 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 

0 

55 

40° 

35" 

30° 

25O 

20" 

Engroulis rnordox larvae 

Al l  Sizes 
5306 



e 

... 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5307 

, 



a 

0 

0 
0 

... 
Engraulis mordax larvae 

All Sizes 
5307 



4 0 c  

35c 

30' 

25' 

20' 

-

-

- -

I I I 1 I 1 I 1 1 I I I I I I I 

0 

0 

e 
0 

20' 

Engraul is mordox la rvae 

Size Group: 6.26-12.25mm 
5308 
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0 

0 

Engraulis rnordax la rvae 

A l l  Sizes 
5308 
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35 

30 

25 

2c 

I25O I200 115O I100 
I I I I I I 

I ' I ' ' I ' ! I 

_ _ _ _ _ _ _ _ _ _ _ _ -  Engraulis mordax larvae 

I CALCOFI CRUISE 5309 

I 

4 

I 

I 

SIZE GROUP: 6.26 - 12.25mm 
:i 
.i.. ..? 

CAPE .?.' 

?::. MENDOCINO t 9-19 SEPTEMBER 1953 
I 

I 

I 

l 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 0 ~  SEA SURFACE 

(;;,, I , STATIONS: 0 DAY NIGH J o SUNRISE e SUNS€ J 

1-10 

I I - 100 

m 
101 - 1,000 

1,001 - 10,000 

)!: /CONCEPTION 
10,001 - 100,000 ..._ ...,.. 

64 

10" 

350 

30' 

2 5" 

20" 

Engraulis mordax larvae 

Size Group: 6.26-12.25rnrn 
5309 
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35 

30 

2: 

2c 

125' 120" 115" I IO" 
I I I I 1 I t I I I I I I I

\-,- - - - - - - - - - - - Engraulis mordax larvae 
I 

, ALL SIZES 

3 

Engraulis mordax larvae 

Al l  Sizes 
5309 
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Engroul is rnordox larvae 

Size Group: 6.26-12.25mm 
5310 



Engroulis mordox larvae 

Al l  Sizes 
5310 
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I I 

40' 

35' 

30 

25 

2c 

125' 120" 115" I100 
1 f I I (i:, I 

I I I I 1 I I 1 I I 

Engruulis mordax larvae 

CALCOFI CRUISE 5311 

_ _ _ _ _ _ _ _ _ _ _ _  
I 

: SIZE GROUP:6.26 - 12.25mm 
I 

MENDOCINO I 9-14 NOVEMBER 1953 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I i O r n 2 0 ~  SEA SURFACE 

I, STATJONS: ODAY NJGHT oSUNRlSE OSUNSET 

1,001 - l0,000 

10,001 - 100,000 

611 

100 

550 

30' 

25O 

200 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
531 I 
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35 

3c 

2: 

2c 

I I I I I I I I I I I I I I 

I 

.....;. I CALCOFI CRUISE 5311 
2: 

.... MENDOCINO I 9-14 NOVEMBER 1953
(,,,CAPE 

x:. 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
i O r n 2 0 ~SEA SURFACE 

# 

69 

00 

5" 

00 

5" 

00 

Engraulis mordax larvae 

Al l  Sizes 
5311 



Engraulis rnordax la rvae 

Size Group: 6.26-12.25mm 
5312 



fngroul is  rnordax larvae 

All Sizes 
5312 
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0 

Engraul is rnordax larvae 

Size Group: 6.26-12.25mm 
540I 
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I I I I 1 I I I I I 
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I I I I 

40" 

3 5' 

30' 

25' 

20 

&;:.. I ,  STATIONS: ODAY *NIGHT oSUNRISE 

SAN 
FRANCISCO ' , 

1-10 

I I - 100 

101 - 1,000 

' \ 1,001 - 10,000 
POINT 

/CONCEPTION 

3 SUNSET 

m 

a 
0 

..- 

0 e 

73 

100 

350 

30° 

25" 

200 

Engraulis mordax larvae 

Al l  Sizes 
5401 
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35 
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2: 

2( 

125O I200 115" I100 
I I I I 1 I I I I 1 I I I I 

0 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5402 
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25 

2c 

I I I I I I I I I I I I I I 

_ _ _ _ _ - - _ _ _ _ _ _  Engruulis rnordux larvae I 

I 

1 ALL SIZES 
I CALCOFI CRUISE 5402 
I 

CAPE I 

MENDOCINO I 2-16 FEBRUARY 1954 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 10rn20F SEA SURFACE 
I 

' . STA TIONS: 0 DAY NIGHT 0 SUNRISE e SUNS€ T t,:, 
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125O 120" 115" I100 

Engruulis rnordux larvae 

CALCOFI CRUISE 5403 

_ _ _ _ _ _ - - - - - -  

: SIZE GROUP:6.26 - 12.25mm 

MENDOCINO I 3 MARCH-5 APRIL 1954 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o rn20~  SEA SURFACE 

' , STATIONS: ODAY NIGHT oSUNRlSE SUNSET 

1,001 - 10,000 

3 50 

30' 

25" 

200 

125" 1200 I IO" 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5403 
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125" 1200 115" I 1 0 O 7  
I I I I 1 1 I I 1 I I I I I 

_ _ _ _ _ _ _ _ _ _ _ _  Engraulis rnordax larvae 
I 

I 

I ALL SIZES 
I CALCOFI CRUISE 5403 I 

.T 

(L%k)CINO .... ..;. I 3 MARCH-5 APRIL 1954 

I 

I 

4 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

' , STAT/ONS: 0 DAY N/GHT 0 SUNRISE e SUNSET 
..:.. 

..:., ........... !'' ; .... ... > .......;.. .... ..:::.. 

:: ...... .... 
.+. ..... ..: ..... 

'.>... 
.::.. 

0 

SAN 
FRANCISCO ' , 
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1-10 

I I - 100 

m 
101 - 1,000 

1,oo I - l0,000 

.... 

- 

I I I 1 I I I I 1 I I 1 I I I I I 
1 2 5 O  I200 115" I100 

Engraulis mordox larvae 

Al l  Sizes 
5403 
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2: 

2( 

125" 120" 115" I IO" 
I I I I i;:. 1 

I I I I I I I I I I 

_ _ _ _ _ _ - _ _ _ _ _ _  Engruulis rnordux larvae 

: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5404 

I 

I 

CAPE 
MENDOCINO I 7 APRIL-13 MAY 1954 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
i O m 2 0 ~  SEA SURFACE 

' STATIONS: ODAY *NIGHT @SUNRISE eSUNSEJ 

0 

0 

7: 

10" 

35O 

30" 

25' 

20" 
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35 

30 

25 

2c 

125" 120.0 115' I100 
I I I I I I I I I 1 I I I I 

I Engruulis rnordux larvae 
I ALL SIZES 
I CALCOFI CRUISE 5404 

I 

I 

CAPE 
MENDOCINO I 7 APRIL-I3 MAY 1954 , 

6 ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I lorn2 OF SEA SURFACE 
I 

, STATIONS: ODAY *NIGHT QSUNRISE 

1,001 - l0,000 
e POINT 

/CONCEPTION
0 9,/ 

.. 
10,001 - 100,000 
1 

79 

.O" 

i5" 

500 

2 5" 

200 

Engraulis mordax larvae 

Al l  Sizes 
5404 



10 
125' 1200 115" I IO" 

Engraulis mordax larvae 
SIZE GROUP: 6.26 - 12.25mm 

CALCOFI CRUISE 5405 

_ _ _ _ _ _ _ _ _ _ - -  

: 

5-24 MAY 1954 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

' , STA TIONS: 0 DAY NIGHT 0 SUNRISE 0 SUNS€ T 

FRANCISCO ' , 

1,001 - 10,000 

10,001 - 100,000 
CONCEPTION 

Engraulis rnordax larvae 

Size Group: 6.26- 12.25mm 
5405 



81 

Engraulis rnordax larvae 
ALL SIZES 

CALCOFI CRUISE 5405 

_ _ _ _ _ - _ _ _ _ - -

5-24 MAY 1954 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

I, STATIONS: ODAY .NIGHT @SUNRISE OSUNSET 

FRANCISCO ' , 

1,001 - 10,000 

CONCEPTION 

125" 

Engraulis mordax larvae 

All Sizes 
5405 



Engroul is mordax larvae 

Size Group: 6.26-12.25mm 
5406 



I 3  
125' 120" 115' I100 

Engruulis mordux larvae 
ALL SIZES 

CALCOFI CRUISE 5406 

_ _ _ _ _ _ _ _ _ _ _ -  

2-23 JUNE 1954 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

' , STATIONS: ODAY NIGHT @SUNRISE e SUNSET 

1,001 - 10,000 

Engraulis rnordox larvae 

All Sizes 
5406 



0 

e 



Engroulis mordax larvae 

All Sizes 
5407 



Engraul is mordax la rvae 

Size Group: 6.26-12.25mm 
5408 



0 

0 

0 

Engroulis mordax larvae 

Al l  Sizes 
5408 



II 

x 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5410 
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Engraulis mordax larvae 

Al l  Sizes 
5410 



0 

90 



I 1  
125O I200 115" IIO" 

Engraulis rnordux larvae 
ALL S IZES 

CALCOFI CRUISE 5412 

_ _ _ _ _ - - - - - - -

30 NOVEMBER-I6 DECEMBER 1954 

ESTIMATED RELATIVE ABUNDANCE UNDER 
IOrn20F SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT @SUNR/SE e 

FRANCISCO '. 

1,001 - 10,000 

10,oo I - I00,000 
CONCEPTION 

Engraulis mordax larvae 

All Sizes 
5412 



92 
I25O I200 I I 5 O  I100 

: SIZE GROUP:6.26 - 12.25mm 
CALCOFI CRUISE 5501 

13-29 JANUARY 1955 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 0 ~  SEA SURFACE 

' . STA TIONS: 0 DA Y NIGHT 0 SUNRISE e SUNSET 

FRANCISCO ' , 

1,001 - 10,000 

CONCEPTION 

Engroulis mordox la rvae 

Size Group: 6.26-12.25mm 
5501 
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r 4  

40' 

35' 

30 

25 

20 

125' I200 115' I100 

I Engruulis mordux larvae 
I ALL SIZES 

_ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

CALCOFI CRUISE 5501 
13-29 JANUARY 1955 

-
I ESTIMATED RELATIVE ABUNDANCE UNDER 
I Iorn20~SEA SURFACE 
I 

I, STATfONS: ODAY *NfGHT OSUNRISE eSUNSET 

FRANCISCO ' , 

1,001 - 10,000 

10,001 - 100,000-
CONCEPTION 

-

-

e 

0 
e 

I I I I I I I I I I I I I I I I 
125O I200 115" IIO" 

EngrouIis mordax larvae 

Al l  Sizes 
5501 



30" 

25' 

2c 

: 

125O I200 115O I100 
I I I I $:. I 

1 I I 1 I I I I 1 I 1 

I Engraulis mordax larvae 
: 
I CALCOFI CRUISE 5502 

_ _ _ _ _ _ _ _ _ _ _ _ _  

SIZE GROUP: 6.26 - 12.25mm 
4 

CAPE I 

MENDOCINO t 9-23 FEBRUARY 1955 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 

' , STA TIONS: 0 DA Y N/GHT 0 SUNRISE e SUNSET 

I Io rn20~ SEA SURFACE 
I 

SAN 
FRANCISCO ' , 

101 - 1,000 

1,001 - 10,000 
POINT 

1-10 

11-100 

m 

rn 10,001 - 100,000 

0 

0 

0 

0 
0 

0 

94 

$00 

350 

30" 

25' 

20" 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5502 



a 

95 
I25O 1200 I IO" 

Engraulis mordax larvae 
ALL SIZES 

CALCOFI CRUISE 5502 

_ _ _ _ _ _ _ _ _ - - -  

9-23 FEBRUARY 1955 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~  SEA SURFACE 

I, STATIONS: 0 DAY N/GHT 0 SUNRISE e SUNSET 

FRANCISCO ' , 

1,001 - 10,000 

CONCEPTION 

Engraulis rnordax larvae 

All Sizes 
5502 
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0 

125" I200 115O I100 

_ _ _ _ _ - _ _ _ _ _ _  Engraulis rnordax larvae 
I 

: SIZE GROUP:6.26 - 12.25mm 
1 CALCOFI CRUISE 5503I 

8 - 2 2  MARCH 1955 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I IOrn20F  SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

FRANCISCO ', 

1,oo I - I0,OOO 

CONCEPTION 

0 

e 0 

0 

e 

I I I I I I I I I I I I I I I I 
120" 115" IIO"125" 

Engroulis rnordax larvae 

Size Group: 6.26- 12.25mm 
5503 
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4c 

3: 

3( 

21 

21 

Engraulis mordax larvae 
I 

I ALL SIZES 
I CALCOFI CRUISE 5503I 

MENDOCINO I 8 - 2 2  MARCH 1955 
-

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I i O m 2 0 ~SEA SURFACE 

I, STATIONS: ODAY *NIGHT 0SUNRISE e 

', 1,001 - 10,000 

I0,OO I - I00,000-

-

0 

0 

0 0 
0 

0 

p00 

55" 

30" 

250 

200 

Engraulis rnordax larvae 

Al l  Sizes 
5503 
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40' 

35 

30 

25 

2c 

Engraulis rnordox Iorvoe 

Size Group: 6.26-12.25mm 
5504 
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40 

35 

30 

25 

2c 

125O I200 115' I100 

I 

t ALL SIZES 
I 

CALCOFI CRUISE 5504 
5 - 2 2  APRIL 1955 -

ESTIMATED RELATIVE ABUNDANCE UNDER 
I Io rn20~SEA SURFACE 

I, STATIONS: ODAY *NIGHT 0SUNRISE e 

FRANCISCO ' , 

1,001 - I0,OOO 

10,001 - 100,000 
CONCEPTION 

-

-

Engraulis mordax larvae 

All Sizes 
5504 



100 

40' 

35 

30  

25 

2c 

125" 1200 115" I100 
I I I I Q '  I I 

1 I I I 1 1 I I I 

Engraulis mordax larvae_ _ _ _ _ _ - - - - - - -
I 

: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5505I 

CAPE I 

MENDOCINO I 12 M A Y - 7  JUNE 1955 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 
I 

STATIONS: ODAY *NIGHT @SUNRISE eSUlVSEr 

e 
0 

e 
0 

1-10 

I I - 100 

101 - 1,000 

1,001 - I0,OOO 

TlON rn10,001 - 100,000 

-

I I I 1 I 1 1 I I I I I I I I I
125O 1200 II5O IIO" 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5505 



101 

'"-

e 

40 

35 

3c 

2: 

2( 

I25O I20° 115' I100 
I I I I %;, I 

I I I I I I 1 I I I I 

I 

I 

I 

I 

CAPE 
MENDOCINO I 

I 

ALL SIZES 
CALCOFI CRUISE 5505 

12 M A Y - 7  JUNE 1955 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o r n 2 0 ~SEA SURFACE 

I STATIONS: ODAY *NIGHT SUNRISE ~ S U I V ~ E T  

I 

A l l  Sizes 
5505 



Engroul is mordax larvae 

Size Group: 6.26-12.25mm 
5506 



40" 

3 5" 

30" 

25" 

200 - - 

I I I I I I I 1 I I I I I I I 

125" 120" 115' I IO' 
I I I I I I I I I I I I I I 1 

200 

I Engraulis mordax larvae 
I ALL S IZES 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

I 

CAPE I 

MENDOCINO I 

I 

CALCOFI CRUISE 5506 
11-28 JUNE 1955 

I ESTIMATED R E L A T I V E  ABUNDANCE UNDER 

', STATIONS: ODAY NIGHT @SUNRISE OSUNSET 

I 

I 
I o r n 2 0 ~  SEA SURFACE 

e 

0 

0 

0 

e 
f 

Engraulis rnordax la rvae 

A l l  Sizes 
5506 
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Engraulis mordax larvae 

CALCOFI CRUISE 5507 
: SIZE GROUP: 6.26 - 12.25mm 

8 - 2 3  JULY 1955 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 40" 

i O r n 2 0 ~  SEA SURFACE 

1,001 - 10,000 

l0,OO I - l00,000 
CONCEPTION 

350350 

30" 30" 

25' 25" 

20" 200 

125" I200 I15" I IO"
'4 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5507 
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I I I 1 I 1 I I 

3e 

3c 

25 

2c 

I I I 1 I I I I 

125' 1200 115' I100 
I I I I $.: I 

I 1 I I I I I 1 I I I 

I 

I 

I 

I 

CAPE 
MENDOCINO , 

4 

ALL SIZES 
CALCOFI CRUISE 5507 

8-23 JULY 1955 

0 

4 

, 
I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

I, STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

100 

350 

30' 

z 50 

?OO 

Engraulis mordax larvae 

Al l  Sizes 
5507 



35 

30 

25' 

2 0  

125O I200 115' I100 
I I I I I I I I 1 I I 1 I I 

I Engraulis rnordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5509 

- - - - _ _ _ - - - _ _ _  

I 

CAPE 
MENDOCINO I 14-20 SEPTEMBER 1955 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
lorn2 OF SEA SURFACE 

(+, I, STATIONS: ODAY *NIGHT OSUNRISE OSUNSET 

-

I I I I I I I I 1 I I I I I I I 
125" 120" I I 5 O  I100 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5509 



1I 7  

40 

35 

30 

25 

20 

I I I I I 1 I I I I I I I I I I 
125" 1200 115" I IO0 

Engroulis rnordax larvae 

Al l  Sizes 
5509 



18 

.... 

0 

e 

Engraulis mordax larvae 
SIZE GROUP: 6.26 - 12.25mm 

CALCOFI CRUISE 5510 
: 

16-30 OCTOBER 1955 

ESTIMATED RELATIVE ABUNDANCE UNDER 

MENDOCINO I 

I o r n 2 0 ~SEA SURFACE 

I, STATfONS: ODAY *NIGHT @SUNRISE eSUNSE7' 

FRANCISCO ' , 

1,oo I - I0,OOO 

CONCEPTION 

359 

30° 

25O 

200 

125O 1200 I100 

0 
e 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5510 
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40 

35 

30 

is 

20 

.-

I25O 120" 115' IIO" 
I I I 1 I 1 I I I 1 1 I I 1 

0 

e 

0 
b 

Engraulis mordax larvae 

CALCOFI CRUISE 5510 

_ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

I ALL SIZES 
I 

16-30 OCTOBER 1955 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 

I 

I I O r n 2 ~ FSEA SURFACE 

I ,  STAT/ONS: ODAY .NIGHT oSUNR/SE eSUNSET 

1,001 - 10,000 

I0,OO I - I00,000 

0 

,... 

-

I I I 1 I 1 I I I I I I I I I 1 1 
125" 120" 115" I100 

Engroulis rnordax la rvae 

Al l  Sizes 
5510 
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*I-

-. 

4c 

35 

3c 

25 

2c 

Engroulis mordox larvae 

Size Group: 6.26-12.25mm 
551I 
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4c 

35 

3c 

2! 

2c -

1 I I 1 1 I 1 I I I I I I I I I 
125" 120" 115" I IO" 

Engraulis mordax la rvae 

All Sizes 
5511 
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I I I I 

40' 

35 

30 

25 

20 

1 I I I I I 1 I 

Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5512 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

CAPE I 

MENDOCINO I 29 NOVEMBER-16 DECEMBER 1955 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I lorn2 OF SEA SURFACE 

k;,, ' , STATIONS: 0 DAY NIGHT o SUNRISE e suNsEr 

0 

0 

1-10 m 
I I - 100 

101 - 1,000 

1,001 - 10,000 

10,001 - 100,000 

Engraul is mordox l a r vae  

Size Group: 6.26-12.25mm 
551 2 

0" 

50 

00 

5" 

'0" 
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Engroulis rnordax larvae 

Al l  Sizes 
5512 
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Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
560 I 



115 
125' 1200 115O I IO" 

ALL SIZES 
CALCOFI CRUISE 5601 

MENDOCINO I 5-18 JANUARY 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 

IOrn20F SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

' \ 1,001 - 10,000 

350 

30' 

25" 

20" 

125' 120" 115' 1100 

Engraulk mordax larvae 

Al l  Sizes 
5601 
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-.. 

40' 

3 5' 

30' 

25' 

20' 

125" 1200 115" I IO" 
I I I I I I I I I I I I 1 1 I y ; '  

Engruulis mordux larvae _ _ _ _ _ _ _ _ _ _ _ _ _  
I 

: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5602 I 

CAPE I 

MENDOCINO 4 3-21  FEBRUARY 1956 
4 

I 
I ESTIMATED RELATIVE ABUNDANCE UNDER 

I ,  STATIONS: ODAY *NIGHT oSUNRISE eSUNSET 

I lorn2 OF SEA SURFACE 

1-10 

I I - 100 

101 - 1,000 

1,oo I - I0,OOO 
POINT 
CONCEPTION 

- 10,001 - 100,000 

m 

0 

0 

0 
0 

._-_ 

0 
0 0 

0 

0 0 

0 
0 

100 

350 

30" 

250 

20" 

Engroulis mordax la rvae 

Size Group: 6.26-12.25mrn 
5602 
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35 

30 

25' 

20 

0 

0 

10" 

35" 

30' 

250 

?OO 

Engraulk rnordax larvae 

All Sizes 
5602 
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I I I I I 1 I I I I I 1 I 

4c 

3e 

3c 

25 

20 

1 I 1 I 

125O I200 I I 5 O  I100 
I I I 1 I I I I I I I I I I 

Engruulis rnordux larvae- - - - - - - - _ _ _ -
I 

: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5 6 0 3I 

4-19 MARCH 1956 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I i O r n 2 0 ~SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT QSUNRISE eSUNS€T 

100 

150 

JOO 

!5O 

!O" 

Engraul is mordax la rvae 

Size Group: 6.26-12.25mm 
5603 



4c 

35 

30 

25 

2c 

125' I200 115O I100 
I 1 I I $.: I 

I I I f I I I I 1 I I 

_ _ _ _ _ _ _ _ _ _ _ _ _  Engraulis rnordux larvaeI 

I 

I ALL SIZES 
I CALCOFI CRUISE 5603
I 

CAPE 
MENDOCINO I 4-19 MARCH 1956 

I 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 0 ~SEA SURFACE 

' ,  STATIONS: ODAY .NIGHT 0SUNRISE eSUNSET 

FRANCISCO ' 

I - I O  m 
11-100 

101 - 1,000 

119 

400 

35" 

30" 

25' 

20" 

Engroulis rnordax la rvae 

All Sizes 
5603 
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40 

35 

30 

25 

2c 

0 

I Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5604 
I 

CAPE I 

MENDOCINO I 5 - 2 7  APRIL 1956 
I 

e 

0 

e 

0 

e 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I I O m 2 0 F  SEA SURFACE 

SAN 
FRANCISCO ' , 

0 

I -  10 

I I - 100 

101 - 1,000 

1,001 - 10,000 

l0,OO I - l00,000 
0 

0 0 
0 

POINT 

0 

0 

0 e 

e@o 

e 

Engraulis mordax la rvae 

30 

5" 

00 

5 O  

00 

Size Group: 6.26- 12.25mm 
5604 
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125' 120" 115O I IO" 

Engruulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5604 
5 - 27 APRIL 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40°40" 

lorn2 OF SEA SURFACE 

' ,  STATIONS: ODAY .NIGHT OSUNRISE SUNSET 

FRANCISCO ' , 

1,oo I - l0,000 
CONCEPTION 

35" 35" 

30' 30' 

25" 25" 

20" 20" 

Engraulis rnordax larvae 

Al l  Sizes 
5604 
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Ill 
125O 120" 115" I100 

Engraulis mordax l a r v a e  

CALCOFI CRUISE 5605 

_ _ _ _ _ _ - _ _ _ - _  

: SIZE GROUP:6.26 - 12.25mm 

4 - 2 2  MAY 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 0 ~SEA SURFACE 

I ,  STATIONS: ODAY .NIGHT oSUNRISE eSUNSET 

FRANCISCO ' , 

1,001 - 10,000 

10,001 - 100,000 
CONCEPTION 

125" 120" 115" 110" 

Engraulis rnordax la rvae 

Size Group: 6 .26-12.25mm 
5605 
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125' 120" 115' I100 

Engruulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5605 
MENDOCINO 4 4 - 2 2  MAY 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~SEA SURFACE 

I, STATIONS: ODAY .NIGHT @SUNRISE QSUNSET 

CONCEPTION 

125" 1200 115" I IO" 

Engraulis mordax larvae 

Al l  Sizes 
5605 



Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5606 



Engraulis rnordox larvae 

All Sizes 
5606 
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I 1 I I I I I I 

4 

I I I I I I 1 I 

4c 

32 

30 

25 

20 

e 

0 

0 

Engraulis mordax I arvae 
SIZE GROUP: 6.26 - 12.25mm 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

: 
1; 

I 

..,: ;$. I CALCOFI CRUISE 5607 
CAPE 
MENDOCINO I 6 - 2 5  JULY 1956 :::, 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 

I, STATIONS: ODAY *NIGHT oSUNRISE eSUNSET 

I I O m 2 0 F  SEA SURFACE 
I 

SAN 
0 FRANCISCO ' , 

e 

I -  I O  

11-100 

400 

350 

30' 

25' 

20" 

Engraulis mordax larvae 

Size Group: 6.26- 12.25mm 
5607 



127 

I 

35 

30 

25 

2c 

125" 1200 I I 5 O  I100 
I I I I I I I I I I I I I II 

0 

0 

0 

0 

Engraulis mordux larvae 
ALL S IZES 

CALCOFI CRUISE 5607 
6 - 2 5  JULY 1956 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2OF SEA SURFACE 

I ,  STATIONS: ODAY ONfGHT oSUNRISE OSUNSET 

Engraulis mordax larvae 

Al l  Sizes 
5607 



128 

40 

35 

3 0  

25 

20 

125" I200 115" I100 
I I I I 1 I I I I I I I I I 

_ _ _ _ _ _ _ _ _ _ _ _  Engruulis rnordux larvae 
I 

: SIZE GROUP:6.26 - 12.25mm 
I 

I CALCOFI CRUISE 5608 
CAPE 
MENDOCINO I 7 - 19 AUGUST 1956 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
IOrn20F SEA SURFACE 

' ,  STATIONS: QDAY *NIGHT oSUNRISE eSUNSET 

1-10 

I I - 100 

101 - 1,000 

1,001 - 10,000 

rn10,001 - 100,000 

.:..:.. 

100 

35" 

30° 

25" 

20° 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5608 
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40 

35 

3c 

2: 

2c 

125' 120" 115" IIO" 
I I I I 5). I 

I I I I I I I I I I 

I Engraulis rnordax larvae 
I 

I ALL SIZES 
I 

I 

CAPE I 

MENDOCINO I 

I 

CALCOFI CRUISE 5608 
7 - 19 AUGUST 1956 

6 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
Io rn20~SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

POINT 
CONCEPTION 

I - I O  m 
I I - 100 

101 - 1.000 

1,001 - 10,000 

I0,OO I - I00,000 rn 

%OO 

35" 

30' 

25O 

200 

EngrauIis rnordax la rvae 

All Sizes 
5608 
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I I I I I 1 1 I 1 I I I I 

40 

35 

30 

25 

20 

I 1 I I 

100 

35" 

30" 

?50 

10" 

Engroulis mordox larvae 

Size Group: 6.26-12.25mm 
5609  
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20 

131 

10" 

35" 

30' 

250 

20" 

Engraulis mordax l a r vae  

Al l  Sizes 
5609 
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40 

35 

30 

25 

20 

Engraulis rnordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5610 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

CAPE I 

2 7  SEPTEMBER - 5 OCTOBER 1956 MENDOCINO I 

, ESTIMATED RELATIVE ABUNDANCE UNDER 
I IOrn20F SEA SURFACE 
I 

' ,  STATIONS: ODAY *NIGHT oSUNRISE OSUNSET 

FRANCISCO ' , 

POINT 

0 

e 

1-10 

I I - 100 

101 - 1,000 

1,oo I - I0,OOO 

rn 10,001 - 100,000 

40" 

35" 

30" 

25' 

20" 

Engroul is rnordax larvae 

Size Group: 6.26-12.25mm 
5610 
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*-

125' 1200 115" I100 

Engraulis rnordax larvae 

CALCOFI CRUISE 5611 
; SIZE GROUP:6.26 - 12.25mm 

30 OCTOBER-5 NOVEMBER 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 ~ ~SEA SURFACE 

I, STATIONS: ODAY *NIGHT oSUfVRISE OSUNSET 

FRANCISCO ' , 

' \ 1,001 - l0,000 

10,001 - 100,00035" 

30" 

25" 

200 

125" 120" I I 5 O  I100 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
561 I 
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125O 1200 115" I IO" 

_ _ - - - - _ _ _ _ _ - Engraulis mordax larvae 

CALCOFI CRUISE 5612 
: SIZE GROUP:6.26 - 12.25rnt-n 

24 NOVEMBER - 21 DECEMBER 1956 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

', STATIONS: ODAY *NIGHT QSUNRISE eSUNSET 

CONCEPTION 

Engroul is mordox larvae 

Size Group: 6.26-12.25mm 
5612 

- .  
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I I I 

40' 

35  

30 

25 

2( 

100 

35" 

30' 

25" 

20" 
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1 

40 

35 

30 

25 

2c 

100 

350 

30' 

25O 

20" 



1 I 
I 1 I I I I 

9 

1 I I I 1 1 I I 

4c 

3: 

3c 

25 

2c 

_ _ _ _ _ _ _ _ _ _ _ _ _  Engraulis mordax larvae 

I CALCOFI CRUISE 5701 

I 

I 

I ALL SIZES 
I 

CAPE I 

MENDOCINO I 3-19 JANUARY 1957 
, 
, 
I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

e SUNS€ T c:,, I, STATIONS: ODAY *NIGHT 0SUNRISE 
..:.. 

... .::::;;;:., ..... 
+::j ....... 

SAN 
FRANCISCO ' , 

.;.... 
.... I: ...... .... 

I -  I O  

11-100 

101 - 1,000 

' \ 1,001 - 10,000 
POINT / CONCEPTlON 

I0,OO I - I00,000 

0 

0 

e 

0 

Engraulis mordax larvae 

All Sizes 
5701 



4 

c 

140 
125' 1200 115" I IO" 

: SIZE GROUP:6.26 - 12.25mm 
CALCOFI CRUISE 5702 

MENDOCINO I 6-26 FEBRUARY 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 
40" 

lorn2 OF SEA SURFACE 

' , STA TIONS: 0 DA Y NIGHT a SUNRISE e SUNSE 7- 

1,001 - 10,000 

CONCEPTION 

3 5" 

30' 

25' 

200 

125" 120" 115" I IO" 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5702 



35 

30 

25' 

2 0  

I I I I I I I I I I I I 1 I 

Engraulis mordax larvae 

I CALCOFI CRUISE 5702 

- - - _ _ _ _ _ _ _ _ _ _  
I 

I 

I ALL SIZES 
I 

CAPE I 

MENDOCINO I 6 -26  FEBRUARY 1957 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o rn20~  SEA SURFACE 
I 

' , STATIONS: 0 DAY NfGH T 0 SUNRISE e SUNSET 
..:.. 

':. .;::::: ..:.. 
,;.y, .' i ... ,.::> 

..._ :: !''.I ...... ....... ....... 

.>,.. 
.::.. 
:::, .::. 

SAN 
FRANCISCO ' , 

POINT \:! /CONCEPTION . 
.:::* 

0 

0 

< 
0 

0 

I -  I O  

I I - 100 

101 - 1,000 

1,001 - 10,000 

m I0,OO I - I00,000 

125O I200 115" I IO" 

10" 

350 

30° 

150 

20" 

Engraulis mordax larvae 

All Sizes 
5702 



u-

I I I I I I 1 I 

4c 

3: 

3c 

25 

2c 

I 1 I I I I I I 

10" 

350 

30" 

z 50 

200 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5703 
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rl 

40' 

35' 

30' 

25' 

20 

125" 120" 115' IIO" 
I I I I I I I I I I I 1 I I 

- - - . . - - - - - - - Engruulis rnordux larvae 
I 

I 

I ALL SIZES 
I 

I CALCOFI CRUISE 5 7 0 3  
CAPE 
MENDOCINO I 6 - 3 0  MARCH 1957 - I 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O ~ * O FSEA SURFACE 

I ,  STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

-

I I I 1 I I 1 I I I I I I I I I 
125" I200 I I5O I IO" 

Engroulis mordax larvae 

Al l  Sizes 
5703 
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I I I I I I 

x 

I I I I I I I I 

35 

3c 

25 

2c 

_ _ _ _ _ _ _ _ _ _ _ _ _  Engruulis rnordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5704 

I 

I 

CAPE 
MENDOCINO I 5 - 3 0  APRIL 1957 

I 

I 

I 

4 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

(;., I ,  STATIONS: ODAY NIGHT oSUNRISE eSUNSET 

0 

0 

1:; ..._ ...... ,,,CONCEPTION 

1-10 

I I - 100 

101 - 1,000 

1,oo I - I0,OOO 

rn 10,001 - 100,000 

I I I 1 I I 1 I I I I I I 1 I 1 
125" I200 I I 5 O  I100 

Engraul is rnordax la rvae 

Size Group: 6.26-12.25mm 
5704 
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I I 1 1 I I I I I I 

4 0  

35 

30 

25 

2c 

I I I 1 

_ _ _ _ _ - - _ _ _ _ _ - Engraulis mordax larvae 
I 

I 

I ALL SIZES 
I 

I CALCOFI CRUISE 5704 
CAPE 
MENDOCINO I 5-30 APRIL 1957 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I O m 2 0 F  SEA SURFACE 
I 

I ,  STATIONS: ODAY *NIGHT oSUNRISE eSUNSETB, 
1-10 

11-100 

101 - 1,000 

1,001 - 10,000 

m10,oo I - I00.000 

3 

Engroulis rnordax larvae 

All Sizes 
5704 

, 



14 

"4 

0 

_ _ _ _ _ _ - _ _ _ - - - Engruulis mordux larvae 

CALCOFI CRUISE 5705 

I 

: SIZE GROUP:6.26 - 12.25mm 

CAPE 
MENDOC'hlO 9 - 2 3  MAY 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 

I smnoivs: ODAY ONIGHT OSUNRISE esuNsEr 
I 

0 

0 

C 

0 

0 

Engraul is mordox la rvae 

Size Group: 6.26-12.25mm 
5705 



Engraulis mordax larvae 

Al l  Sizes 
5705 



Engroulis mordox larvae 

Size Group: 6.26-12.25mm 
5706 



40' 

35' 

30' 

25' 

20' 

125" I200 115' IIO" 
I I I I t.,' I I I I I I I I I I I 

0 

0 

0 

e 

Engruulis rnordux larvae 
I ALL SIZES 
I CALCOFI CRUISE 5706 

I 

, 

CAPE I 

MENDOCINO I 5 - 2 3  JUNE 1957 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I Iorn20~SEA SURFACE 

I STATIONS: ODAY *NIGHT OSUNRISE SUNSET 
I 

Engraulis mordax larvae 

All Sizes 
5706 



P 

35 

30 

25 

2c 

125" I200 115" I100 
I I I I I I I I I 1 I I I I 

y--& '$. ;,::::::..:. d;:. 

0 
b 

.... :: 
0 

0 

0 

0 

Engraulis rnordux larvae 
SIZE GROUP:6.26 - 12.25mm 

CALCOFI CRUISE 5707 
8 JULY -3 AUGUST 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~  SEA SURFACE 

STATIONS: ODAY 0 NIGHT 0SUNRISE e SUNSET 

" :.:, 
O t O ...._.. .: 

0 '$. 

0 
..:., 8 '?:::,. 

c '- 

e 

101 - 1,000 

0 
0 

0 
0 

0 

o b "  < 

0 /fm 

F .. 

300 

350 

30° 

25" 

200 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5707 
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a 

4c 

3f 

3c 

2: 

2( 

125' 120" 115" IIO" 
I I I I I I I I I I I I I I 

_ _ _ _ _ _ _ _ _ _ _ _  Engraulis mordax larvae 
I 

I 

I ALL SIZES 
I 

..\' I 

CAPE I 

MENDOCINO I..:.'.... 
I 

CALCOFI CRUISE 5707 
8 JULY - 3  AUGUST 1957 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

Engraulis rnordax larvae 

Al l  Sizes 
5707 



.-

I 

40' 

35 

30 

25 

2c 

10" 

350 

30" 

25" 

20" 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5708 
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I I 

40 

35 

3c 

2: 

2( 

_ _ _ _ _ _ _ _ _ _ _ _ _ Engraulis mordax larvae 
I 

I 

I ALL SIZES 
I 

4 CALCOFI CRUISE 5708 
CAPE 
MENDOCINO I 9 -27  AUGUST 1957 

I 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I I o r n 2 0 ~  SEA SURFACE 

' ,  STATIONS: ODAY NIGHT oSUNRISE eSUNSET 
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44 

40 

35 

30 

25 

2c 

I25O I200 115" I100 
I I I I I I t I I I I I I I 



40 

35 

30 

25 

20 

155 
125O 1200 115' IIO" 

_ _ _ _ _ _ _ _ _ _ _ -

ALL SIZES 
CALCOFI CRUISE 5709 

MENDOCINO I 4-21 SEPTEMBER 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 
10rn20F SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT oSUNRlS€ eSUNSEJ 

1,001 - 10,000 

-

-

-

125' 120" 115" I100 

Engraulis rnordax larvae 

All Sizes 
5709 
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Engroul is rnordox larvae 

Size Group: 6.26-12.25mm 
5710 



c- 

157 
I25O I200 115' I100 

Engruulis mordux larvae 
ALL SIZES 

CALCOFI CRUISE 5710 
4 OCTOBER-8 NOVEMBER 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 
400 

lorn2 OF SEA SURFACE 

', STATIONS: ODAY NIGHT OSUNRISE OSUNSET 

1,oo I - I0,OOO 

350 350 

.___.-.- 

300 30° 

25O 2 5O 

200 200 

I 2S0 1200 1100 

Engraulis mordax larvae 

All Sizes 
5710 



1S I  

ip 

40' 

35' 

30' 

25' 

20 

1 2 5 O  1200 115O I100 
I 1 I I I 1 I I I 1 I I I I 

400 

3 5 O  

30° 

25' 

200 

Engroulis mordox lorvoe 

Size Group: 6.26-12.25mm 
571I 
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9 

40 

35 

3c 

2: 

2( 

- - - - - - - - - - - - Engradis mordax larvae 

I CALCOFI CRUISE 571I 

I 

I 

I ALL SIZES 
I 

MENDOCINO I 16-25 NOVEMBER 1957 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I l O r n * o ~SEA SURFACE 

I, STATIONS: OOAY *NIGHT CWNRfSE eSUNSET 

'\ 1,001 - 10,000 

10,oo I -I00,000 

-

# 

1 I I 1 I I I 1 I 1 I 1 I I I I I 1 
125' 120' 115' IIO' 

Engraulis rnordax larvae 

All Sizes 
571I 

D 



Engroulis mordox larvae 

Size Group8 6.26-1225mm 
5712 
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40' 

35 

30 

2: 

2( 

125O I200 1 1 5 O  I IO" 
I I I I I I I 1 I I I I I II I I 

_ _ _ _ _ _ _ _ _ _ _ _  Engruulis rnordux larvae 
I 

I 

I ALL SIZES 
I 

I CALCOFI CRUISE 5712 
CAPE 1 

MENDOCINO I 12-20 DECEMBER 1957 

ESTIMATED RELATIVE ABUNDANCE UNDER 

(
+.. 

x:.. I 

I 

I 
I l O & O F  SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT QSYNRISE eSUNSET 

-

I 1 I I I 1 1 I I I I I I I I I I I I 
125O 120" I Eo I100 

Do 

150 

30° 

25O 

200 

Engraulis mordax larvae 

Al l  Sizes 
5712 
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40' 

35' 

30 

25 

2c 

125' I200 115' I100 
I I I I I I I I 1 I I 1 I 

- - - - - - - - - - - -  Engruulis mordux larvae 

; SIZE GROUP626 - 12.25mm 
I CALCOFI CRUISE 5801 

I 

I 

CAPE 8 

MENDOCINO I 8 JANUARY - 2 FEBRUARY 1958 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 

I. STATIONS: ODAY *NIGHT OSWNRISE OSUNSET 

I l O m * o F  SEA SURFACE 
I 

e 

I -  I O  

I I - 100 
101 - 1,000 

1,001 - 10,000 

l0,OO I - I00,000 

DlEGO 

_---- SAN i 
0 

o e 

b 
0 

0 

0 

Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5801 
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404 

3 5' 

30' 

2 5' 

2 0  

125' I200 I I 5 O  I IO0 
I 1 1 I Q I 

I I I 1 I I 1 I 1 I 

1 I 

Engraulis mordax larvae 
I ALL SIZES 
I CALCOFI CRUISE 5801 

I 

I 

I 

CAPE I 

MENDOClNO I 8 JANUARY - 2 FEBRUARY 1958 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 

I, STATIONS: ODAY .NIGHT QSUNRISE OSUNSET 

I I o r n 2 0 ~  SEA SURFACE 
I 

. 

0 
0 . 

0 
0 

0 

to0 

3 5 O  

30° 

25' 

200 

Engraulis mordox larvae 

All Sizes 
5801 



4c 

3: 

3c 

2: 

2( 

1 2 5 O  I200 115' I100 
I I I I 1 I I I I I I I I 1 

e 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5802 
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I I I 

40 

32 

30 

2: 

2c 

I I I I I I I 1 ' I  I I 

Engruulis rnordux larvae_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

1 

I ALL SIZES 
I CALCOFI CRUISE 5802I 

CAPE 
MENDOCINO 7 - 2 4  FEBRUARY 1958 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o r n 2 0 ~SEA SURFACE 
I 

I ,  STATIONS: ODAY *NIGHT oSUNRtSE eSUNSET 

1-10 

I I - 100 

101 - 1,000 

1,oo I - I0,OOO 

10,001 - 100,000 

POINT 

-

m 

..-

100 

35" 

30" 

25' 

20" 

Engroulis mordax larvae 

Al l  Sizes 
5802 
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4 

40 

3 5  

30 

25 

20 

125' I200 115" 110" 
I I I I $ > I  I I I t t 

I I I I I I I 

I Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5803 

_ _ _ - _ - _ _ _ _ _ _ _  

I 

CAPE 
2 7  FEBRUARY - 21 MARCH 1958MENDOCINO I 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 

I, STATIONS. ODAY *NIGHT OSUNRISE e s u ~ s ~ r  
I 

$0" 

350 

30" 

25" 

200 

Engraulis rnordax la rvae 

Size Group: 6.26-12.25mm 
5803 



40 

35 

30 

25 

20 1110 
Engroulis rnordax larvae 

Al l  Sizes 
5803 



4 

I I I I I I 

40 

35 

30 

25 

2C 

I I I I I I I 1 

I Engruulis rnordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5804 
I 

0 

0 

e 

0 

&%, 

CAPE 
.r.. MENDOCINO I 

0 ?:., I 
..:. 30 MARCH - 2 7  APRIL 1958 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

' ,  STATfONS: ODAY *NIGHT QSUNRISE eSLJNSET 

e 

0 

e 

0 

0 

q 0  

Engraul is mordax larvae 

Size Group: 6.26-12.25mm 
5804 
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35' 

30 

25 

2c 

125O 1200 115" I100 
I I I I I 1 I I I I I I I I I ii;. ' 

I Engruulis rnordux larvae 
, ALL SIZES 
I CALCOFI CRUISE 5804 

_ _ _ _ _ - - - - - - - -  

I 

I 

CAPE I 

MENDOCINO I 30 MARCH - 2 7  APRIL 1958 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o r n 2 0 ~  SEA SURFACE 
I 

I, STATIONS: ODAY NIGHT oSUNRlSE e SUNS€T 

e 
0 

0 

0 

e 0 

0 
0 

0 

0 

0 

e 

o 

100 

1 5 O  

30" 

25" 

200 

Engroulis mordax larvae 

All Sizes 
5804 
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I I I I I I I I I 1 

4c 

3: 

3c 

21 

2( 

1 1 1 1 

Engraulis mordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5805 

_ _ _ _ _ _ - - - - - - -  
I 

1 

CAPE 
MENDOCING 3 - 2 2  MAY 1958 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I i O r n 2 0 ~  SEA SURFACE 
I 

' , STA TIONS- 0 DAY NIGHT 0 SUNRISE SUNS€ J k;:,. 

0 

0 

0 

0 

'c c .. 

10" 

350 

30° 

25' 

200 

Engraul is mordox la rvae 

Size Group: 6.26-12.25mm 
5805 
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40 

3 5  

30 

25 

2c 

e 
0 

0 

0 

I Engruulis rnordux larvae 
1 ALL SIZES 

+ ..? I CALCOFI CRUISE 5805 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

\. 

I 

CAPE 
.:.. 'i.. MENDOCINO I 3 - 2 2  MAY 1958 

..:.. I 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

I, STATIONS: ODAY NIGHT oSUNRISE 0 SUNSET i:, 
Y:.. 

..i_ 

..-. 

100 

350 

30' 

2 50 

200 

EngrouIis mordox la rvae 

Al l  Sizes 
5805 
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40' 

3 5  

30  

25 

20  

I Engruulis rnordux larvaeI'_ _ _ _ _ _ _ - - - - - -

:: : SIZE GROUP:6.26 - 12.25mm 
;.?'C. I CALCOFI CRUISE 5806

I 

CAPE I 

E.. MENDOCINO I 4 - 2 6  JUNE 1958..:.'::. 
I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
lorn2 OF SEA SURFACE 

0 

e 

0 

0 

Engraul is rnordox la rvae 

Size Group: 6.26-12.25mm 
5806 
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40' 

35 

3 0  

25' 

20 

I y; I I I 

Engraulis rnordux larvae 
ALL S IZES 

CALCOFI CRUISE 5806 
4 - 26 JUNE 1958 

4 ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o r n 2 0 ~  SEA SURFACE 
I 

' , STA TI ONS: 0 DA Y NIGHT 0 SUNRISE e SUNSET 

e 

0 1,oo I - I0,OOO 

10,001 - 100,000 

Lj c c 

Engraulis mordax larvae 

All Sizes 
5806 
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4 

40' 

35 

30  

25 

2C 

I25O 1200 115" 1100 
I I I 1 1 1 1 1 1 1 1 1 1 1I <). I 

0 
0 

0 

0 

-0 

0 
0 

0 

f n g r a u l i s  rnordax larvae 

Size Group: 6.26-12.25mm 
5807 
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125" 120" 115' I100 

I I I 1 I I I I 

, Engruulis rnordux larvae 
I ALL SIZES 
I CALCOFI CRUISE 5807 

1 

I 

MENDOCINO I 30 J U N E - 2 2  JULY 1958 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER40" -0 

0 
I I O m 2 0 F  SEA SURFACE 
I 

30' 

25' 

2 0  

0 

0 

0 

0 

C 

0 

0 

0 

0 

100 

35O 

30" 

25O 

20" 
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I I I I I I I I I I 

40 

35 

3c 

2: 

2( 

I I I 

I 1 

I 

..? I 

CAPE 
MENDOCINO 4

g
":::. 
?.. I 

CALCOFI CRUISE 5808 
6-21 AUGUST 1958 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

{;,, ', STATIONS: ODAY *NIGHT eSUNRISE eSUNSET 

I - I O  

I I - 100 

101 - 1,000 

1,001 - 10,000 

lO.00 I - I00,000 

100 

550 

30" 

25O 

200 

Engroul is mordox la rvae 

Size Group: 6.26-12.25mm 
5808 
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I I 

40' 

35 

3c 

2: 

2( 

I Engruulis rnordux larvae 
I ALL SIZES 

CALCOFI CRUISE 5808 

4 

I 

6-21 AUGUST 1958 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
lorn2 OF SEA SURFACE 

I ,  STATIONS: oDAY @NIGHT @SUNRISE eSUNSET 

1,oo I - I0,OOO 

10,001 - 100,000 
CONCEPTION 

..-_ 

Engroulk mordox la rvae 

Al l  Sizes 
5808 



40' 

35 

30 

25 

2c 

125" 120" 1 1 5 O  IIO" 
I I 1 1 :;:, I 

I 1 I I I I I I I I 

I Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
, CALCOFI CRUISE 58094 

CAPE 
MENDOCINO I 4 - 19 SEPTEMBER 1958 

- I 

4 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT OSUNRISE eSUNSET 

1-10 

I I - 100 

101 - 1,000 

1,001 - 10,000 

I0,OO I - l00,000 

FRANCISCO ' , 

CONCEPTION 

-

m 

Engraul is mordax larvae 

Size Group: 6.26-12.25mm 
5809 
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4& 

35 

30 

25 

2c -120" 

Engraulis mordax larvae 

All Sizes 
5809 
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125' 120" 115" I IO" 

Engraulis mordax larvae 

CALCOFI CRUISE 5810 

- - - _ _ _ _ _ _ _ _ _  

~ SIZE GROUP:6.26 - 12.25mm 

MENDOCINO I 8 OCTOBER-6 NOVEMBER 1958 
40" 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

1,001 - 10,000 

10,001 - 100,000 
35"350 

30" 30' 

25" 25' 

20" 20" 

125" 1200 115" I IO" 

Engraulis mordax la rvae 

Size Group: 6.26-12.25mm 
5810 



40 

35 

3c 

2! 

2( 

181 
125' 120" 115" I IO" 

Engraulis rnordax larvae 
ALL SIZES 

CALCOFI CRUISE 5810 
8 OCTOBER-6 NOVEMBER 1958 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I o r n 2 0 ~  SEA SURFACE 

I ,  STATfONS: ODAY NfGHT OSUNRfSE 0 SUNSET 

1,001 - 10,000 

10,001 - 100,000 
- 

- 

- 

0 
0 

0 

Engraulis mordax larvae 

A l l  Sizes 
5810 
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I I 

40 

35 

3c 

2: 

2( 

_ _ _ _ _ _ - - - - - - - Engruulis mordux larvae 

: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5811 

I 

I 

CAPE 
MENDOCINO I 13-24 NOVEMBER 1958 -

ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 
I 

IO" 

30" 

25" 

200 



40 

35 

30 

25 

2( 

I I I 

LO" 

350 

30° 

25' 

20" 
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4c 

35 

3c 

2: 

2( 

125' I200 115" I100 
1 1 1 I I I I I I I I I I 1 

I 

1 I I I I 1 I I I I I I I I I I I 
125" 1200 II5O I100 

Engraulis mordox larvae 

Size Group: 6.26-12.25mm 
5812 



40" 

3 5' 

30' 

25' 

20' 

185 
I 2 5 O  120" 115" I100 

Engraulis rnordux larvae 
ALL SIZES 

CALCOFI CRUISE 5812 
MENDOCINO I 1 - 1 1  DECEMBER 1958 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

' , STATIONS: 0 DAY NIGHT o SUNRISE SUNSET 

' \ 1,001 - 10,000 

- 

- 

Engraulis mordox la rvae 

Al l  Sizes 
5812 



Engraulis rnordax larvae 

Size Group: 6.26- 12.25mm 
5901 



I- 

-* 

40 

35 

30 

25 

20 

e 
e 

e 

0 

Engraulis rnordax larvae 
ALL SIZES 

CALCOFI CRUISE 5901 
7-29 JANUARY 1959 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

lorn2 OF SEA SURFACE 

' ,  STATIONS: ODAY *NIGHT @SUNRISE eSUNSET 

0 

0 

e 

e 
e e e 

0 
0 

0" 

5" 

0" 

5" 

'00 

Engraulis mordax larvae 

A l l  Sizes 
5901 



40 

35 

30 

25 

2c 

10" 

35" 

30' 

25" 

200 

Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5902 



4 0  

3 5  

30' 

2 5  

2 0  

€ngrau/ is mordax la rvae 

Al l  Sizes 
5902 



35 

30 

25 

20 

I I I I I II I I I I I I I I 

Engraulis mordax larvae 
SIZE GROUP: 6.26 - 12.25mm 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

: 
I CALCOFI CRUISE 5903I 

CAPE 
MENDOCINO I 11-28 MARCH 1959 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

I 

I 

I 

I ,  STATIONS: ODAY *NIGHT OSUNRISE eSUNSET 
..:._ 

..:. ... .::::;:::.,.....y..:..__.; ,.:,:.... . ,_ 

, :.._._::...._..... 
.,...._....... 

SAN 
FRANCISCO ' , 

1-10 

I I - 100 

~ 1 1  
101 - 1,000 

1,001 - 10,000 

10,001 - 100,000 

130 

10" 

350 

30" 

250 

20" 

Engraul is mordax la rvae 

Size Group: 6.26-12.25mm 
5903 



4c 

3t 

3c 

25 

2c 

191 
125' 1200 115" I100 

Engraulis rnordax larvae 
ALL SIZES 

CALCOFI CRUISE 5903 
11-28 MARCH 1959 

ESTIMATED RELATIVE ABUNDANCE UNDER 

-

lorn2 OF SEA SURFACE 

FRANCISCO ' , 

1,001 - 10,000 

-

-

-

-

Al l  Sizes 
5903 
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I I I I I I 

40 

35 

3c 

2c 

I I I I 1 I I I 

I Engraulis rnordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
I 

I 

CAPE 
MENDOCINO I 

I 

CALCOFI CRUISE 5 9 0 4  
7-26 APRIL 1959 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
I O r n 2 ~ F  SEA SURFACE 

I ,  STATIONS: ODAY NfGHT QSUNRISE e SUNSET @,. 

Engraul is mordox la rvae 

Size Group: 6.26-12.25mm 
5904 
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I I I 1 I I I I I I 

Y 

I I I I 

40 

35 

3c 

2: 

1 1 

( CAPE I 

Y:. MENDOCINO I 7-26 APRIL 1959 
I 

I ESTIMATED R E L A T I V E  ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 
I 

' ,  STATIONS: ODAY *NIGHT @SUNRISE QSUNSET8, 

100 

55" 

30" 

25' 

20" 

Engraulis mordox larvae 

Al l  Sizes 
5904 
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120" 115" IIO" 

Engraulis mordax larvae 

CALCOFI CRUISE 5905 
: SIZE GROUP:6.26 - 12.25mm 

6-27 MAY 1959 
-

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

, STATIONS: ODAY *NIGHT oSUNRlSE eSUNSET 

1,001 - 10,000 

CONCEPTION 

-

0 

0 
0-

0 

-

-

-

Engroulis rnordox larvae 

Size Group: 6.26-12.25mm 
5905 
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125" 1200 115" I IO" 

Engraulis rnordax larvae 
ALL SIZES 

CALCOFI CRUISE 5905 
6-27 MAY 1959 

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O m 2 0 F  SEA SURFACE 

FRANCISCO ' , 

1,oo I - l0,000 

10,001 - 100,000 
CONCEPTION 

0-
0 

-

-

-

-

- -

- -

- -

I I I 1 I I I I I I I 1 I I I 1 I -
200 

Engraulis rnordax la rvae 

All Sizes 
5905 



... 

I I 1 I I I 

40 

35 

30 

25 

2c 

I I I I 1 I I I 

I Engraulis mordax I arvae 
: SIZE GROUP: 6.26 - 12.25mm 

_ _ _ _ _ _ _ _ _ _ _ _ _  ):: 
4 

,.;: I CALCOFI CRUISE 5906 
CAPE 
MENDOCINO I 3-30 JUNE 1959 ':::. 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

I 
I o r n 2 0 ~  SEA SURFACE 

' , STATIONS: 0 DAY NIGHT 0 SUNRISE 0 SUNSE T 

136 

10" 

35" 

30" 

250 

20" 

Engroul is mordax la rvae 

Size Group: 6.26- 12.25mm 
5906 
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I I I I I I 

4c 

3E 

3c 

2E 

2c 

I I 1 I I I I I 

I Engruulis rnordux larvae 
I ALL SIZES 
I CALCOFI CRUISE 5906 

I 

I

(. CAPE I 

.... MENDOCINO I 3-30 JUNE 1959.::. 
I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I I O m 2 0 F  SEA SURFACE 
I 
, STATIONS: ODAY *NIGHT OSlJNRIS€ eSUNSET 

FRANCISCO ' ,>,......,..:. 

POINT 

1-10 

I I - 100 

m 
101 - 1.000 

~ 

1.001 - 10,000 

%OO 

35" 

30" 

25" 

20" 

Engroulis mordax la rvae 

All Sizes 
5906 
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4 

40 

35 

30 

2'; 

2c 

Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 5907 

_ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

CAPE 
MENDOCINO I 9 JULY-3 AUGUST 1959 

I 

I 

I 

I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
lorn2 OF SEA SURFACE 

I ,  STATIONS: ODAY ~NIGIYT  oSUNUIS€ 
0 

0 

..__ 

Engraul is rnordax larvae 

Size Group: 6.26-12.25mm 
5907 
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I I I I I I 

4 

t I I I I 1 I I 

40 

35 

30 

25 

20 

Engruulis rnordux larvae 
ALL SIZES 

0 
0 

0 

7 

I 

I CALCOFI CRUISE 5907.
,*

.3 
I 

MENDOCINO I 9 JULY-3 AUGUST 1959 
(, CAPE 

..:..:.. 
I 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

1 I O r n 2 ~ FSEA SURFACE 

' ,  STATIONS: oDAY *NIGHT QSUNRISE eSUNSET 

100 

3 5O 

30" 

250 

20" 

Engraulis mordax larvae 

Al l  Sizes 
5907 
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40' 

35 

30 

25 

20 4200 
Size Group: 6.26-12.25mm 

5908 



201 

EngrouIis mordax larvae 

All Sizes 
5908 
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Engraulis mordax larvae 

Size Group: 6.26-12.25mm 
5909 
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Engraulis rnordax larvae 

Size Group: 6.26-12.25mm 
5910 
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125" 120" 115" I IO" 

Engraulis mordax larvae 
ALL S IZES 

CALCOFI CRUISE 5910 
MENDOCINO I 8 -30  OCTOBER 1959 

40" 40" 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I o r n 2 0 ~SEA SURFACE 

I ,  STATIONS: ODAY *NIGHT OSUNRISE eSUNS€T 

1,001 - 10,000 

I0,OO I - I00,000 35"35" 

30' 30" 

25" 250 

200 20" 

Engraulk mordax l a rvae 

Al l  Sizes 
5910 
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35 

30 

25 

20 

206 
125" 120" I100 

Engraulis rnordax larvae 
SIZE GROUP: 6.26 - 12.25mm 

CALCOFI CRUISE 5911 

- - - .. - - - - - - -

~ 

16-25 NOVEMBER 1959MENDOCINO I 

40' -

ESTIMATED RELATIVE ABUNDANCE UNDER 
I O r n 2 ~ FSEA SURFACE 

I ,  .STAT/ONS: ODAY *NIGHT QSUNRISE QSUNSET 

FRANCISCO ' , 

' \ 1,001 - 10,000 

350... 10,001 - 100,000 

_ _  

e 

30'-

- 25" 

20" 

1 2 5 O  120" 115" IIO" 

Engraulis rnordax larvae 

Size Group: 6.26- 12.25mm 
59 II 
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=.. 

35 

3c 

25 

2c 

125' I200 115' I100 
I 1 I I :;>.I 

I 1 I 1 I I 1 I I 1 I 

Engraulis rnordox larvae 

Al l  Sizes 
5911 



40' 

35' 

30' 

25' 

20  

I I I I 
I l l 1 I I I I ' I I 

1 1 '::;_ _ - - - - - _ _ _ _ _ _I Engruulis rnordux larvae 
: SIZE GROUP:6.26 - 12.25mm 
4 

.<>.QY. I CALCOFI CRUISE 5912 
CAPE I 

9-19 DECEMBER 1959MENDOCINO I..:..... 
I 

I
I ESTIMATED RELATIVE ABUNDANCE UNDER 

I 
Io rn20~SEA SURFACE 

I, STATfONS: QDAY *NIGHT 0SUNRISE QSUNSET 

SAN 
FRANCISCO ' ~ 

1-10 

I I - 100 

100 

350 

30' 

25' 

200 

Engroul is mordox larvae 

Size Group: 6.26-12.25mm 
5912 
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I I I I 

40 

35 

3c 

2: 

2( 

125" I200 115" I IO" 
I I I 1 I I I I 1 I I I I 1 

_ _ _ _ _ _ _ _ _ - - - Engraulis rnordax larvae 
I ALL SIZES 
I CALCOFI CRUISE 5912 

, 
I 

I 

CAPE 
MENDOCINO I 9-19 DECEMBER 1959 

40" 

350 

30" 

~ 

25' 

200 

Engraulis mordax larvae 

A l l  Sizes 
5912 
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Engraulis mordox la rvae 

Size Group: 6.26- 12.25mm 
6001 



21 1 

40 

35 

30 

25 

2c 

0 

- e  

b 

0 

0 

_ _ _ _ _ _ _ _ . _ _ _ _  Engraulis rnordax larvae 

I CALCOFI CRUISE 6001 

I 

I 

I ALL SIZES 
0 4 

0 
CAPE 
MENDOCINO I 8 JANUARY -13 FEBRUARY 1960 

I 

0 

0 

0 
0 

0 

0 

4 
0 

0 

0 

0 

0 

I 

I 
ESTIMATED RELATIVE ABUNDANCE UNDER 

I O r n 2 ~ ~  SEA SURFACE 

*/\,, ' , STATIONS: ODAY NIGHT QSUNRISE eSUNSET 

0 

FRANCISCO ' , 

1,001 - 10,000 

CONCEPTION 
0 10,001 - 100,000 

e a 0 "  
0 

0 0 
0 

0 0 
0 

0 

0 

350 

30" 

25" 

20" 

Engraulis rnordax larvae 

Al l  Sizes 
6001 
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40' 

3 5  

30 

25 

20 

125' 1200 115" I IO" 
I I I I I I I I I I I I I II 

_ _ _ _ _ _ _ _ _ _ _ _  Engraulis mordax larvae 
: SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 6002 

I 

I 

CAPE 
I I  FEBRUARY-3 MARCH 1960 

ESTIMATED RELATIVE ABUNDANCE UNDER 

MENDOCINO I 

I 

I 
lorn2 OF SEA SURFACE 

', STATIONS: ODAY *NIGHT oSUNRIS€ eSUNS€T 

..:.,... .::...._,.... ........q,:; " i .... d,::' 
SAN 

._......::.. FRANCISCO ' ,._.. 

0 

I - I C  

I I - 100 

m 
1'01 - 1,000 

1,001 - 10,000 

mI0,OO I - I00,000 
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I I I 1 I I I 

4c 

3: 

3c 

2: 

2c 

I I I I 

_ _ _ _ _ _ _ _ _ _ _ _ _  Engrauiis mordax larvae 

..?.... I CALCOFI CRUISE 6002 

I 

I 

I ALL SIZES
i; 

I 

CAPE 
?....:. MENDOCINO I I I  FEBRUARY - 3  MARCH 1960 

I 

I ESTIMATED R E L A T I V E  ABUNDANCE UNDER 
I 

4 
I o r n 2 0 ~SEA SURFACE 

' p ;  ' ,  STARONS: ODAY 0 NIGHT OSUNRISE OSUNSET 

~ ~ ~ N C I S C O' ' ' , 

1-10 m 

1,001 - 10,000 

10,001 - 100,000 
O 

/CONCEPTIONPOINT 

10" 

35" 

30" 

25" 

20" 



4 

4c 

3: 

3c 

LC 

a 

125' 120" I100 

Engruuirs mordux larvae 

CALCOFI CRUISE 6003 

_ _ _ _ . _ _ . _ _ _ _  
I 

I 

I SIZE GROUP:6.26 - 12.25mm 
I 

IO - 2 9  MARCH 1960MENDOCINO I 

-
, 
I 

ESTIMATED RELATIVE ABUNDANCE UNDER 
IOrn20F SEA SURFACE 

'~ STJTIONS: ODAY *NIGHT oSU#RISE eSUNSET 

__ SAN 
FRANCISCO ' , 

1-10 

I I - 100 

0 

I I I 1 I 1 1 I I I I 1 I I 1 I 
125" I200 115" I IO" 

Engraul is mordax larvae 

Size Group: 6.26-12.25mm 
6003 
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40 

35 

30 

25 

2c 

' \: I I I 

_ _ _ _ _ _ _ - - - - - - Engraulis mordax larvae 

.,3 CALCOFI CRUISE 6003 

I 

I\..,- III ALL SIZES 

CAPE,+ 
I 

.;-...:. MENDOCINO I IO - 2 9  MARCH 1960 

! ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 
I 

i:, I, STATIONS: ODAY .NIGHT oSUNRISE eSUNSET'0.?_ 

......................... 
q.:.';...>.::y 

SAN 
....:: FRANCISCO ' ,.......... 
..:.. ..............> 

1-10 

11-100 

101 - 1,000 

1,oo I - I0,OOO
\,,-.:; 

POINT 

._-_ 

EngrauIis mordax la rvae 

Al l  Sizes 
6003 
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40 

35 

3c 

2: 

2c 

I25O I200 115" I100 
I I I 1 I I I 1 1 I I I 1 1 

Engraulis rnordax larvae 
I 

; SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 6004
I 

e 

0 

0 

e 

e 
0 

29 MARCH - 30 APRIL 1960 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I 

Ie I O m 2 0 F  SEA SURFACE 

-

I I 1 1 I I I I I I I I I I I 1 
125O I200 115" IIO' 

Engroulis mordox la rvae 

Size Group: 6.26-12.25mm 
6004 
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40 

35 

3c 

2: 

2c 

125" 120" 115" I IO" 
I I I I I I I I I I I 

I Engruulis rnordux larvae 
I 

0 I 
ALL SIZES 

a I 
CALCOFI CRUISE 6004 e I 

e 
I 

MENDOCINO I 29 M A R C H - 3 0  APRIL 1960 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
- 0  

a I 

I 
lorn2 OF SEA SURFACE 

0 0 ' , STATIONS: o DAY a NIGHT o SUNRISE e s u N s E r  
0 

e a 
0 ,j,?. 

... 

0 * 0 i::,. 

. ... ,.?..? 
0 SA N 

0 .... :: FRANCISCO ' , ...... .... 

1-10 

I I - 100 

a 

100 

350 

30' 

2 50 

200 

Engraulis mordax larvae 

All Sizes 
6004 



21I 

I 1 I I 1 I I I I 11 

40 

35 

3c 

2: 

2( 

I I I 1 

t,. I ,  STATIONS: ODAY *NIGHT QSUIVRISE OSUNSEJ 

100 

350 

30" 

25' 

20" 
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40" 

I I I I I I I I I I I 

- 
I Engraulis rnordax larvae 
I ALL SIZES 
I CALCOFI CRUISE 6005 

I 

- I 

13-29 MAY 1960 

ESTIMATED RELATIVE ABUNDANCE UNDER 

MENDOCINO 4 

I - 

1 
I 1 O r n 2 ~ ~  SEA SURFACE 

- 
I,  STATIONS: ODAY NIGHT 0 SUNRISE e SUNSET 

- 

- 

- 1,001 - 10,000 

- 10,001 - 100,000 

- 

- 

- 

- 

- 

- 

- 

I 

00 

'50 

io" 

? 5" 

!O" 

Engraulis mordax la rvae 

Al l  Sizes 
6005 
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4c 

35 

3c 

2c 

2c 

125" 120" 115" I IO" 
I I I I 1 I I I I I I I I 1 

Engruulis rnordux larvae_ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

I SIZE GROUP:6.26 - 12.25mm 
I CALCOFI CRUISE 6006I 

CAPE 
MENDOCINO I 1 4 - 3 0  JUNE 1960 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I O r n 2 0 ~SEA SURFACE 

I ,  STATIONS: 0DAY *NIGHT oSUNRJSE eSUNSET 

100 

350 

30' 

25O 

200 

Size Group: 6.26-12.25mm 
6006 
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I I 1 I I I 

40 

35 

3c 

2: 

2C 

1 1 1 I I I I I 

I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I I o r n 2 0 ~SEA SURFACE 
I 

Q:., I, STATIONS: ODAY *NIGHT QSUNRISE OSUNSET 
..:.. 

f. .::......,._. ............... 
<::; ;><> 

SAN 
..........:: FRANCISCO ' ,.... 

I - I O  

I I - 100 

*0° 

35" 

30" 

25" 

20" 

Engraulis rnordax larvae 

Al l  Sizes 
6006 
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0 

-
0 0 

0 

0 

0 

0 
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0 

0 

0 0 

0 

0 

0 

0 

0 

0 

d 

0 

t I I I I 1 I 1 1 1 1 1 0 1 1 
In 
N 

8 
IC) 

Engroul is rnordax la rvae 

Size Group: 6.26-12.25mm 
6007 
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3z 
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0 223 

0 

0 

0 

0 

0 0 0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I I I I I I I I I I I I I I 
Bbm k N 

Engraulis mordax larvae 

All Sizes 
6007 
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I I I I I I I I I 

x 

I I I I 

40' 

35 

30 

25 

2c 

I 

- _ _ _ - _ _ _ - _ - - - Engraulis rnordax larvae 
I 

I 

I 

I 

SIZE GROUP: 6.26 - 12.25mm 
1 

,<.Y.>:. I CALCOFI CRUISE 6008 
CAPE 6 

-:::. MENDOCINO I I O  - 22 AUGUST 1960 
I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I lorn2 OF SEA SURFACE 

I smnoNs: ODAY *NIGHT QSUNRISE esuvsEr 
I 

SAN 
FRANCISCO ' , 

I - I O  

I I - 100 

101 - 1,000 

1,001 - 10,000 

l0,OO I - l00,000 

/CONCEPTIONPOINT 

0 

0 0 

0 e 
0 

0 

100 

3 5 O  

30' 

25O 

20" 
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I I 1 I I I I I I I 

4 o c  

3 5  

30 

2: 

2( 

1 I I I 

I 

CAPE I 

MENDOCINO I IO  - 2 2  AUGUST 1960.a:. 
1 -

I I I I 

I ESTIMATED RELATIVE ABUNDANCE UNDER 
I i O m 2 0 ~SEA SURFACE 
I 

I .  STATIONS: ODAY .NIGHT OSUNRISE eSUNS€T 

FRANCISCO ' , 

I - 10 m 
11-100 

101 - 1,000 

1,001 - 10,000 

l0 ,OO I - I00,000 

POINT 

00 

i5" 

30° 

250 

200 

Engroulis mordax larvae 

All Sizes 
6008 
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40' 

3 5  

30 

25 

2c 

Engroulis mordax larvae 

Size Group: 6.26-12.25mm 
6009 
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I 

40 

35 

3c 

2: 

2( 

350 

30" 

25" 

20" 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

- 0 0 

e 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

Engraul is mordax larvae 

Size Group: 6.26-12.25mm 
6010 
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I I I 

0 

1 I 1 1 1 1 1 1 1 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Engroulis mordax larvae 

All Sizes 
6010 
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Engraul is mordox larvae 

Size Group: 6.26-12.25mm 
6101 
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I I I I I I I I 1 1 1 1 1 1 
0 0 
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The numbers to the right of the shoreline represent abundance at  special inshore 
stations occupied during Cruise 6307. These stations are too closely spaced to 
be shown by station circles. A number index appears to the right of the esti-
mated-abundance key. The values for these special inshore stations were not 
used in formulating the contours of abundance shown on this chart. 
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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 occupied during Cruise 6310. These stations a re  too closely spaced to 
be shown by station circles. A number index appears to the right of the esti-
mated-abundance key. The values fo r  these special inshore stations were not 
used in formulahng the contours of abundance shown on this chart. 
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mated-abundance key. The values for these special inshore stations 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 occupied during Cruise 6410. These stations a re  too closely spaced to 
be shown by station circles. A number index appears to the right of the esti-
mated-abundance key. The values for these special inshore stations were not 
used in formulating the contours of ahundance 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 6504. These stations are  too closely spaced to 
be shown by station circles. A number index appears to the right of the esti-
mated-abundance key. The values for these special inshore stations 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 occupied during Cruise 6509. These stations a re  too closely spaced to 
be shown by station circles. A number index appears to the right of the esti-
mated-abundance key. The values for  these special inshore stations were not 
used in formulating the contours of abundance shown on thls chart. 
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These maps a re  designed to show essential details of the area most 
intensively studied by the California Cooperative Oceanic Fisheries 
Investigations. This is approximately the same area as is shown in 
color on the front cover. Geographical place names a re  those most 
commonly used in the various publications emerging from the re-
search. The cardinal station lines extending southwestward from the 
coast a r e  shown. Additional lines a re  uti-
lized as needed and can be as  closely spaced as  12  miles apart and 
still have individual numbers. The stations along the lines a re  num-
bered with respect to the station 60 line, the numbers increasing to 
the west and decreasing to the east. Most of them a re  40 miles apart,
and a re  numbered in groups of 10. This permits adding stations a s  
close as  4 miles apart as needed. An example of the usual identifica-
tion is 120.65. This station is on line 120, 20 nautical miles south-
west of station 60. 

The projection of the front cover is  Lambert's Azimuthal Equal
Area Projection. 

They a re  120 miles apart. 

The detail maps a re  a Mercator projection. 
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