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Introduction 
The charts in this atlas show the abundance and 

distribution in the region of the California Current 
of calanoid copepods during seven CalCOFI 
cruises, six in 1949 and one in 1950. Charts are 
presented when five or more positive records of the 
taxa were found on a cruise; the pagination of these 
charts is given in Table 1. Some taxa were 
consistently caught in larger numbers during night 
hauls. Distribution charts based on night hauls 
only are included as insets where they clarify the 
distribution. When there are less than five positive 
records per cruise the data are listed in Table 2. 

Sampling was done with nets measuring one 
meter in diameter at the mouth and about five 
meters in length. The body of the net was con- 
structed of number 3Oxxx grit gauze, the distal 40 

Counts were made on aliquots removed from the 
sample with a small dipper. The displacement 
volume of the aliquot was measured by straining 
the sample through a fine grit gauze and adding it 
to a measured volume of liquid in a graduated 
cylinder. The aliquots were counted in a plexiglass 
tray with a grid inscribed on the bottom. After the 
aliquot was counted part or all of the total sample 
was examined for species which had not appeared 
in the aliquot. Counts in individuals of a species 
were transformed to number per 1000m3 of sea 
water filtered using the formula: 

1OOODn = N  
V d  

where n = number of individuals counted 
V = m3 of water filtered during the tow 
D = displacement volume of the sample 
d = displacement volume of the aliquot 
N = number of individuals in lo00 m3 filtered 

Because of the relative inexperience in copepod 
identification of the first author at the time the 
samples were enumerated, some calanoids were 
identified only to genus, and in other cases two or 
more closely related species were not distinguished. 
A number of small calanoids, mainly species of 
Culocalunus, Cluusocalanus, and Paracalanus were 
counted together as “microcalanids”. 

I 

We are grateful to Dr. Abraham Fleminger for 

assistance in many other ways during preparation 
ofthe manuscript for publication. 

centimeters of the cone and the cod-end bag of 

Of Oblique from about 70 meters to the 
surface at a vessel speed of 1.5 to 2 knots. The net 
was lowered on 100 meters of wire at the rate of 50 
meters a minute, then retrieved at 5 meters a 1. Division of Crustacea, Smithsonian Institution, 
minute. The volume of water strained was Washington, D. C., 20560. 
measured by an Atlas-type current meter located in 
the center of the mouth of the net. 

number 56xxx grit gauze* was by updating specific names where needed and for his 

2. Scripps Institution of Oceanography, University of 
California, San Diego, La Jolla, California 92037. 
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TABLE 1. Pagination of distribution charts. Charts limited to cruises with five or more occurences 
per taxonomic group. Fewer occurrences (1 to 4) indicated by T (see Table 2 for data), 
and no occurrences by 0. 

Year and Cruise 

4905 4906 4907 4908 4909 4910 5002 
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TABLE 2. Record of stations containing 1 to 4 occurrences. “NQ” denotes a station whose data is 
non - qu ant it at ive . 

Number Number 
TAXONOMIC GROUP i000m3 

YEAR CRUISE STATION < TAXONOMIC GROUP YEAR CRUISE STATION -.---- 
L 

Aetideus acutus + brudyi + giesbrechti 1949 

Aetideus divergens + truncatus 

A r i e t d u s  setosus 

Culunus cristutus 

Calunus gracilis 

Culunus plumchrus 

- Culunus robustior 

Cunducia bispinosu 

Cundqcia catulu 
Cundacia columbiae 

Candacia Iongimana 

Candacia tenuimana 

Centropages bradyi 

Centropuges elegans + violaceous 

Epilahidocrru longipedu tu 
Euculurrus uttenuufus s.1. 
Euculunus bungii bungii 

I- 

1949 

1950 
1949 

1949 
1950 
1949 

1949 

1949 

1949 

1949 
1949 

1950 
1949 

1949 
1950 
1949 

1949 

1949 
1949 
1949 

1950 

4905 

4906 

4907 
491 0 

4905 
4907 

4908 
4909 
491 0 

5002 
4906 
4907 
4909 

491 0 
4909 
5002 
4905 

4908 

4909 
4908 

491 0 

4905 

4905 
4909 

491 0 

5002 
4906 
4909 

4905 
5002 
4905 

4906 

4905 
4906 

4906 
491 0 
4906 
4909 

5002 

803 
1107 
91 0 

1008 
1009 
1210 
808 

1004 
1006 
201 
102 
207 
208 
209 
800 
501 
701 
702 
801 

70.70 
81 0 
901 
709 
806 

1006 
209 

60.100 
41 0 
508 
102 
107 
208 
201 
507 
508 
509 
605 
805 
806 
708 
709 

1107 
102 
202 
209 
305 
503 
603 

60.110 
1111 
1009 
1010 
807 

60.80 
702 
707 
803 
807 
909 
91 1 

1102 
1011 
908 

1205 
1206 
402 

1006 
402 
201 
206 
208 

50.80 

47 
31 
34 
23 

23 
33 
71 

237 
123 
26 

281 
676 
101 
95 
47 
93 
37 
89 

207 
NQ 
NQ 
NO 
41 
79 

355 
115 
273 

78 
45 

31 1 
68 
44 
8 

21 
583 

74 
426 

21 
15 
19 
31 

128 
346 
56 
81 

137 
100 
50 
17 
31 
42 
NQ 
172 
83 
29 
47 

NQ 
54 

NQ 
NQ 
32 

126 
47 
69 
64 
79 

187 
44 

602 
42 

300 

2a 

Eucalanus crussus 

Euchirellu curticauda 

Euchirellu guleatu 

Euchirellu messinensis 

Euchirella propiu 

Euchirellu rostruta 

Euchirdlu tnrncatu 
Ph uon n a spin i t i w  
Pontdlinu spp. 

Porrfdlopsis spp. 

Scottocalan us persecans 

Temoru discaudatu 
Tortunus discuudatus 

1949 

1950 

1949 

1950 

1949 

1949 

1949 

1949 

1949 
1950 
1949 

1950 

1949 

1950 
1949 

1950 

1949 
1949 
1950 

4905 1008 
1203 
1204 

4907 807 
904 

1205 
4908 1102 

1105 
1201 

4909 1004 
5002 120.45 

130.35 
130.70 

4906 810 
1006 
1103 

4907 209 
1009 
1111 

5002 50.110 
90.90 

100.60 
110.70 

4907 701 
901 
908 

1001 
4908 405 

805 
901 
904 

4906 809 
901 

4908 309 
4909 209 

502 
4910 803 

806 
807 

4909 209 
609 

4907 409 
5002 130.70 
4907 1208 

1210 
4908 910 

91 1 
1104 
1208 

5002 100.120 
110.100 

4906 1005 
1010 
1210 

4908 1001 
1002 
1106 
1108 

4909 1109 
1202 

4910 707 
5002 130.60 
4905 803 

1210 
4909 402 

709 
802 

5002 50.110 
70.60 
90.90 

100.50 
4905 1206 
4909 501 
5002 60.110 

100.30 

29 
20 
12 
43 

108 
NQ 
30 
31 

NQ 
78 

21 8 
61 5 

36 
17 
68 
17 

101 
49 
13 

369 
71 

204 
257 
157 
204 

51 
191 
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102 
126 
56 
24 

21 8 
66 
19 

NQ 
52 
21 
21 
19 

109 
NQ 
72 
18 
23 

7 
23 
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29 
79 
77 
35 

NQ 
NQ 
26 

NQ 
24 
42 
17 
45 
57 
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47 
39 
54 

NQ 
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NQ 
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36 
47 
50 
26 
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0 

0 
e 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 Js .>.. 

0 

0 

0 

0 
e 

0 

0 

0 ,  

159 1 

100 

550 

ioo 

* S e e  Table 1 f o r  cruises 4909, 10, 5002 Calanoida 

Colonus misf u f us 

4908 



9 
I200 I 1 5 O  

o e  0 0  0 0  0 0  I I I I I I I 

Calmus gracilis 
g o . o 0  CALCOFI CRUISE 4908 

0 o e 0  
3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS e NIGHT 0 SUNRISE 
ODAY e SUNSET 

MENDOCINO I 

I 

I 

I 

I 

I 

4O0 

30' 

S e e  Table 1 for cru i se  4905, no data f o r  cruises  4906, 7 
.n Calanoida 

Ca/anus gracilis 

4908 



... 

I 
I200 115' 

I I I I I 
I 30° 125" 

I 1 I 1 I I I - 

450- Culunus gracilis 
CALCOFI CRUISE 4909 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

5 -  18 SEPTEMBER 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 e . O  

- 
MENDOCINO I 

40° - 
0 

e I 

I 

1 

I 

I 

o 0  

FRANCISCO ' . 

350 - 

- 

- 

- 

- 

30" - 

- 

- 

- 

- 

25" - 

- - 
115" 

10 

4 5" 

40' 

35" 

30' 

25" 

Calanoida 

Cu/unus grucilis 

4909 



x 

25' 

11 
I200 I I5O 

I I 1 I I I I 
130" 125O 

I I I I I I I 

Calunus gruci/is - - I  450 

- - 

- 25O - 

- 
I I I 1 I I I 1 I I 1 I I 1 

- 
I 

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
0 DAY e SUNSET 

Ca lanolda 

Ca/onus gracilis 

49 I 0 



12  

I. 

1200 115" 
I I I I I I I 

130' 125' 
I I I I I I 1 

Culunus gruci7.is 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY 8 SUNSET 

1-49 

50 -499 

450 i 

I I I I I I I I I I I I I I I 
130" 125O I200 1 1 5 O  

Calanofda 

Cuhnus gracilis 

5002 



e 

0 

Calanoida 

Cdunus /igh f i  +- fenuicornis 

4905 



14 

4 50 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY - IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

40° 

FRANCISCO ' . 

3 50 

30° 

2 50 

Calanoida 

Calmus /ighfi + fenuicornis 

4906 



15 

I.. 

Calanoida 

Ca/anus light/' -+ tenuicornis 

4907 



16 

Calanoida 

Cu/unus ligh ti + ienuicornis 

4908 



I200 115' 
1 I I I I I I I 1 I I 1 

130" 125" 

- 

us kghfi + fenuicornh 
450 - 

CJ I Imw I cu HDUIYUWNLC r t n  ivuvrn- WAI tn 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

I 
I- 49 - - - - - - - - - - - - - - - - 

50-499 
I 

4c 

35 

30 

2 5' 

w I 

CAPE I 

MENDOCINO I 

500 - 4,999 

e 

e 

1 7  

150 I 

100 

35O 

ioo 

50 

Calanoida 

Culonus liqh fi + fenuicornis 

4909 



18 

450 

400 

35O 

30" 

. 

- 

- 

I200 I 1 5 O  
I I I I I 1 

130' 125' 
I 1 I 1 I I I 

- - 

Cu/unus /ighfi + fenuicornis 
CALCOFI CRUISE 4910 

3 - 2 0  OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1-49 rn 
5 0 - 4 9 9  

500 -4,999 

I 

450 I 1 40' 

Calanoida 

Calanus ligh ti + fenuicornis 

49 I O  



19 

I I 30" 125" I200 I I5O 
I I I 1 I I I 1 I I I 

us /ighfi + fenuicornis - I  450 

CAlCOFl CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

- - - - - - - - - - - - - - - - 

MENDOCINO I 

I I I I I I I I I I I I I I I 
130" 125" 1200 115" 

Calanoida 

Cu/unus light/' + fenuicornis 

5002 



20 
I200 

0 0 * e  

CuIL7nu.s mhor I 
O e . O o o  CALCOFI CRUISE 4905 

28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT Q SUNRISE 
ODAY e SUNSET 

MENDOCINO I 

Calanoida 

Cu/unus minor 

4905 



21 

Culunus minor 
CALCOFI CRUISE 4906 

28 MAY - IO JUNE 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY OSUNSET 

Calanoida 

Culunus minor 

4906 



0 0  

0 .  

40 

35' 

30' 

2 5" 

0 

- 
e 

- 

e 

e 

0 

e 

0 

I 

e 
e 0 

0 
0 

0 
0 

0 
0 

0 
e 

0 

O 

e 

0 

e 

e 

0 

0 

0 

0 
0 

1200 I I5O 
0 i 1 i i i i i i 

CALCOFI CRUISE 4907 
I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE 
ODAY e SUNSET 

1-49 m 
1 

1 

9 

1 

50  -499 
e 

CAPE t 500 -4,999 
MENDOCINO I 

i 

1 \ 
0 .. .:.- 

SAN 
FRANCISCO ' , 

C 

POINT 
0 /CONCEPTION 

I I I 1 I 1 I 1 
130" 125' 

22 

4 50 I 

400 

350 

100 

! 50 

Calano ida 

Cdanus minor 

4907 



23 

0 0 0  e o  0 0 1 I 0 . 0  I I 1 I I 

0 0 .  

e o 0  

E"' :; Cuhnus minor 
CALCOFI CRUISE 4908 

3 - 22 AUGUST 1949 
b O e . o o  

.,<: 
ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
ODAY e SUNSET 

I '  

0 '$, 

I 

, 
I 

I 

0 O e  

1-49 - - - - - - - - - - - - - - - - - 0 0  

50-499 
" 3  I 

o o  CAPE I 500 - 4,999 
:., MENDOCINO I 

0 .  
I 

0 
I 

I 

I 

I 
0 

0 
0 

0 
0 SAN 

0 FRANCISCO ' . 

40° 

350 

30' 

25" 

Calanoida 

Cahnus minor 

4908 



24 
130" 125" 120" I I 5 O  

1 I I I 1 I I I I I I I I 
- - 

45"- Calunus minor 450 
- 

CALCOFI CRUISE 4909 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

5 - 18 SEPTEMBER 1949 

I 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 * @  

1-49 - - - - - - - - - - - - - - - - D O  
0 0  

Calanoida 

Cdunus minor 

4909 



25 

c 

130" 125" I200 115' 
I I 1 I I I I I I 1 I I 

- 
I 

- Culanus minor - - I  450 

CALCOFI CRUISE 49 I O  
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1-49 

50 - 499 
I 

8 

8 CAPE 500 - 4,999 
MENDOCINO 

I 

I 

I 

~ 40° 

..... ... :. ..... .. ... .. . ... .:.. . "1 25" 



I 
- 

I I I I I 125' 120" 115' 130' 
I I I I I I I 1 

Culunus mhor 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

f STATIONS NIGHT 0 SUNRISE 
ODAY *SUNSET 

1-49 

50 -499 , 
, 
I 500 - 4,999 CAPE 

MENDOCINO I 

I 

1 

e o  ( 
e 

o '".. .:.. 

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

125" I200 115" 130" 

Calanoida 

Culunus minor 

5002 



- 

1 I I I I I I I I I 
0 

1 I I I 
130" 125" I20" 115' 

Calanoida 

Cu/unus pucificus 

4905 



I I 

0 
0 

e 

0 
0 

I I I I I I I I I I I 

CALCOFI CRUISE 4906 
28 MAY 7 IO JUNE 1949 

28 

150 I 

100 

'50 

00 

5" 



40 

3 5' 

30' 

2 5" 

0 

0 

0 

29 

4 50 I 

40" 

35" 

IO" 

'50 

Calanoida 

Colanus pacificus 

4907 



30 

Calanoida 

Culunus puci ficus 
4908 



125' i200 115" 
I I I I I I I 1 i i i i i 

130' 

1 - 

450- Cu/unus pacificus 

0 
0 

0 

Calanoida 

Culunus pacificus 

4909 



4: 

4c 

35 

30 

25 

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

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

0 
0 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

I 

I 

1-49 

50 -499 
I 

I 

I CAPE 500 -4,999 
MENDOCINO I 

I 

I 5,000-49,999 

0 
0 

e 
0 

32 

4 50 I 

400 

350 

30° 

!50 

Calanoida 

Calanus pacificus 

49 IO 



33 
130' 125' 1200 115' 

Cu/unus pacificus 4 50 

CALCOFI CRUISE 5002 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

31 JANUARY- 19 FEBRUARY 1950 

STATIONS NIGHT 0 SUNRISE 
0 DAY * SUNSET 

40' 

FRANCISCO ' , 

350 

30' 

25' 

Calanolda 

Cu/unus pacificus 
5002 



30' 

2 5' 

0 

e 
0 

I I I I I I I I I 

0 
0 

0 

I I I 1 1 

0 

1 

4 0  

e 

o 
0 

0 

0 

0 

e 

4< ".: ,... ;.:> ._.. ., :: :: 
..... ... 

e "<;.., ...:. .._. 
0 -... 

i: .. ..:.. 
0 

0 

0 

0 

0 

34 

15" 1 

100 

550 

ioo 

50 

Calanoida 

Cdanus plumchrus 

4905 



4c 

35 

30 

2 5  

125" I200 I I 5 O  
I I I I I 1 I i 1 I I I I I 

130' 

I 1 

0 
0 

0 

0 

CALCOFI CRUISE 4906 
28 MAY-  10 JUNE 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

ODAY eSUNSET 
STATIONS NIGHT 0 SUNRISE 

I 

I 

I 

I 

, 
FRANCISCO ' . 

CONCEPTION 

0 

0 

0 

e 

0 
0 

0 

e 
0 

0 

e 

o 
0 

0 

l o  
0 

e 

0 

4 

e 
0 

a 

0 ,  

35 

L 50 I 

IO0 

150 

100 

'50 

Calanoida 

Cu/unus plumchrus 

4906 



4c 

35 

30 

25 

Cu/unus p/umchrus - 

CALCOFI CRUISE 4907 
I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
ODAY OSUNSET 

MENDOCINO I 

\(ill o o 0  
0 

0 
e 

0 

i 

1 5.000-49,999 ~ 

1 

t 

1 50,000-499.999 

0 

0 
0 

0 

0 

0 
0 

0 

0 

SAN b i  FRANCISCO ' , 

0 

0 
0 

0 
0 

0 

0 
0 

/ DIEGO SAN } 
0 

0 

0 

e 
0 

0 

e 
0 

e 
$ 0  

0 

0 

0 

0 

0 

0 

0 

e 

0 
0 

0 
4< : '<>. ,.<..::..: 

0 v::.. 
0 ... ... ....... i.. 

0 

0 

e 
0 

Calanoida 

Ca/anus p/umchrus 

4907 



4: 

4c 

35 

30 

29 

I 1 

120" 1150 
I I I I I 1 1 

1 

CALCOFI CRUISE 5002* 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

I 
1-49 ," - - - - - - - - - - - - - - _  - 

5 0  - 499 

0 

0 

e 
0 

0 

0 

e 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

e 
0 

e 

.? .:.. ..::, . ...? .... 

...3 
-..: .... <:> ...! : 0 

0 ... :., ..' 
.._.. 

..C. 
'..._ s... 

i: ..:: .... 

e 
0 

0 

0 
0 

* S e e  Table 1 for  cruises 4908, 9, 10 Calanoida 

Ca/anus p/umchrus 

5002 

31 

150 I 

100 

35" 

100 

!50 



38 

I I I I 1 I 1 I 
- 

cu/unus robus fior - 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 APRIL- 14 MAY 1949 - 

0 

450 

0 

STATIONS .NIGHT @SUNRISE 4 j:: 

Calanoida 

Cu/unus robustior 

4905 



39 
130" 125" 1200 115' 

Culunus robus fior 4 50 I 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 ms WATER 

28 MAY- IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

MENDOCINO I 

40' 

350 

30° 

2 5' 

Calanoida 

Ca/anus robusfior 

4906 



* S e e  Table 1 f o r  cru i ses  4908, 9 ,  10, 5002 Ca lanqida 

Cdunus robusfior 

4907 



4 1  

Cunduclb. b/Pinnafu 45" 

I I I I I I I I I I I I I 
0 

1 
I 30° 125O I200 115O 

Calanoida 

Cunduciu bipinnutu 

4905 



42 

Calanoida 

Candaciu bipinnafa 

4906 





44 



45 
120" 115' 

I I I I I I 
130" 125" 

I I 1 I I I I 
- - 



46 

Calanofda 

Candacia b/@innufu 

49 IO 



47 
130" 125' I200 115" 

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

Cunduciu b@innufu 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rns WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1-49 m 
I 

I 

, 
5 0 - 4 9 9  

CAPE I 5 0 0  - 4,999 
MENDOCINO I 

I 

Calanolda 

Candocia bipinnata 

5002 



40 
130" 125O I200 115" 

Candacia bisphosa 45" I 
CALCOFI CRUISE 4906* 

28 MAY - IO JUNE 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY eSUNSET 

40° 

CONCEPTION 

350 

30° 

25O 
0 

* S e e  Table I for cruise 4905 Calanolda 

Cunducio bispinosu 

4906 



49 

Calanolda 

Cunciacia bispinosa 

4907 



50 

c 

Calanoida 

Candaciu bispinosa 

4908 



51 
I 30° I25O I200 115' 

Cunduciu bispinosa 4 50 

* . O o . ~ o * o e  CALCOFI CRUISE 4909 
5 -  18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 e . O  

MENDOCINO I 

40° 

CONCEPTION 

35O 

30° 

25O 

Calanoldd 

Candacia bispinosa 

4909 



52 

c 

130' I 1 5 C  130' 125' -_  . .- 
I I I 1 1 I I I I I I I I - 

450 - Cunduciu bispinosu - - I  450 

40t 
0 

CALCOFI CRUISE 4910 
3 - 2 0  OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

I 

I 

1111111111111 {40° 

350 . 

30° . 

0 
e 

4 

e 
0 

350 i .__ 
0 

0 

0 
0 

30° 

"'I// 

I I I I I 1 I I 
1200 115" 

Calanolda 

Cunduciu bispinoso 

49 IO 



53 

Cunduciu bispinosu 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
"DAY e SUNSET 

MENDOCINO I 

Calanoida 

Cundaciu bispinosu 

5002 



'//////////////// 54 

CALCOFI CRUISE 4905 
o n *  

0 
0 

0 
0 

0 
0 

e 
0 

0 

0 

28 APRIL- 14 

ESTIMATED ABUNDANCE 

STATIONS 

- - - - - - - - - - - - - - - - 
I 

, 
I 

CAPE I 

MENDOCINO I 

, 
I 

, 
, 
I 

e 
0 

e 
0 

SAN 
FRANCISCO ' 

MAY 1949 

PER 1000 m3 WATER 

NIGHT 0 SUNRISE 
ODAY 0 SUNSET 

1-49 

50-499 

500-4,999 

0 

e 

0 
0 CONCEPTION 

e 

0 

350 

::s... .:; +... 1 . ..:. 

I 

Calanoida 

Cunduciu columbiue 

4905 



55 
I 30° 125' I200 115" 

Cunduciu columbiue 4 50 I 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY - IO JUNE 1949 

STATIONS NIGHT OSU 
0 DAY 0 SU 

40' 

CONCEPTION 

3 50 

0 
0 

e 
0 30° 

0 

250 
0 

Calanoida 

Candacia columbiue 

4906 

0 

0 

0 

0 

0 
0 

0 
e 

0 

0 

0 

0 

0 



56 
I200 115" 

I I I I 1 I I 0 0  e o  e o  e I - 

Cunduciu cohmbiue 450 - 

CALCOFI CRUISE 4907 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE r ODAY e SUNSET 

I -  16 JULY 1949 
O . d O ~ ~ o e *  

1 

0 
0 

e 
0 

0 
0 

0 
0 

0 
0 

0 
e 

0 

Calanoida 

Cunduciu columbiue 

4907 



57 

*See Table 1 fo r  cruises  4909, 10, 5002 
Ca la nolda 

Candaciu columbiae 

4908 



0 0 

40 

35 

30 

2 5' 

0 

0 

0 e . O  

q o o e o  - 

0 

e 

e 
0 

e 

0 

0 

0 

0 

CALCOFI CRUISE 4905 
28 APRIL- 14 MAY 1949 

Jj- ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE 
ODAY OSUNSET 

8 

CAPE , 
MENDOCINO I 

, 

1-49 m ~ 

5 0 - 4 9 9  

e 

l 

I 

SAN 
FRANCISCO 

0 

e 

0 
0 

e 

e 

0 
0 

0 

e 

0 

POINT 
CONCEPTION 

0 

58 

15" I 

400 

350 

30° 

Calanoida 

Candaciu curfa 

4905 



45 

40 

35' 

30 

2 5' 

125' 1200 I I5O 
I I I I I I 1 I I I I I 1 I I 

I 30° 

e 0 

0 

e 
e 

0 

e 
0 

e 

0 
0 

e 

0 
0 

0 
e 

* 
0 

0 

e 
0 

0 
e 

e 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER io00 m3 WATER 

28 MAY- 10 JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY eSUNSET 

0 

1-49 rn ~ 

50 - 499 

I 

j$T SAN 
FRANCISCO ' . 0 5;. i:... 

.:..::.., 

POINT 
CONCEPTION 

0 

e 

59 

4 50 I 

40° 

35" 

30' 

25O 



0 0  

4c 

3: 

3c 

e 

e 

0 

e 

e 

0 

0 

e 
e 

e 0 

0 
0 

0 
0 

e 
0 

0 
0 

0 
0 

0 

e 
0 

0 
0 

0 
0 

0 

1200 I I5O 
0 i i i i i i i 

[ Cunduciu curf u 
CALCOFI CRUISE 4907 

I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1 
1-49 - - - - - - - - - - - - - - - - 

i 

, 
1 

1 

SAN 
FRANCISCO 

POINT 
0 

e 
0 

0 
0 

0 
0 

0 

e 
0 

0 

60 

150 I 

400 

350 

30° 



3 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 

0 

e 

e 

0 

1200 I I 5 O  
i i i i i i i 

CALCOFI CRUISE 4908 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

3 - 22 AUGUST 1949 

STATIONS 0 NIGHT Q SUNRISE 
ODAY e SUNSET 

i 

0 

0 

0 

0 

I- 49 - - - - - - - - - - - - - - - - 

50-499 

CAPE 8 

MENDOCINO I 

1 

1 

1 

1 

1 

0 
0 

e 

0 
0 

0 
0 

0 

0 
0 

0 

0 
0 

0 
0 

0 

0 
e 

0 

e 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

I 0 ,  

61 

150 1 

100 

3 50 

100 

!5" 

Calanoida 

Candacia curfa 

4908 



62 

4 50 L f ii Cunduciu curf u 
CALCOFI CRUISE 4909 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

5 - 18 SEPTEMBER 1949 

STATIONS NIGHT 0 SUNRISE 
O D A Y  e SUNSET 

0 . O  

0 e . O  I -  49 

50 - 499 

CAPE 
MENDOCINO 4 .  

40° 40° 

1 

0 
- 4 0 )y.& 

. .' e o  ... .: 
0 

- 4 
0 ... .._.. .....,., 

0 
0 0 0 - t  ".. 

- 0 

- 0 
e 1 POINT 

CONCEPTION 
I 

0 e 
. 

e 

0 
0 

0 

30t 
e 

0 
0 

0 

e 
0 

0 
0 

0 
0 

0 
0 

0 

4 
0 

0 

0 

0 

0 

3 50 

e 

30° 

0 

L I I I I I I I 1 1 1 1 1 1 
0 

130" 125O 1200 115' 

Calanoida 

Cunduciu cur fa 

4909 



45 

40 

35 

30' 

2 5' 

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

CALCOFI CRUISE 5002* 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 in3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

- 

0 

e 
0 

0 

e 

0 

0 

- 

0 

e 
0 

0 
0 

0 

e 

0 

0 
0 

0 

0 

e 
0 

* S e e  Table 1 fo r  cruise 4910 
Calanoida 

Candacia cur fa 

5002 

63 

150 I 

10° 

350 

50" 

!5" 



64 

0 

Ca lanoida 

Candocia ethiopico 

4905 



65 

Cunduciu e fhiopico 4 50 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY- IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

MENDOCINO I 

40° 

350 

30° 

25O 

Calanolda 

Candocia e fhiopica 

4906 



Calanoida 

Candaciu efhiopica 

4907 



e 

. 

0 

0 

. 

1 

67 
I200 115' 

0 0 .  e o  0 . 
Cunduciu ethiopicu 4 50 

b O e . o o  CALCOFI CRUISE 4908 
3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

oDAY e SU 

40° 

0 
0 

0 
. 

0 FRANCISCO ' . . 
0 . 

e . 0 
0 CONCEPTION 

0 350 

30° 

25O 

Ca I anold a 

Cuna'uciu e fhiopico 

4908 



68 

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

4 50 L p 

Cunducia e fhiopica i.' 
CALCOFI CRUISE 4909 

5 -  I8 SEPTEMBER 1949 
g . O o . e o Q .  

ESTIMATED ABUNDANCE PER 1000~3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

I 

o e o  
0 . O  

1-49 - - - - - - - - - - - - - - - - 
0 e . O  

4 50 I 1 

Calanoida 

Candacia ethiopica 

4909 



69 

450 Cunduciu e fhiopicu 4 50 I 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

- - - - - - - - - - - - - - - - 

MENDOCINO I 

400 40° 

3 50 350 

30° 30' 

2 50 2 5O 

Ca lanoida 

Candacia e fhiopica 

4910 



45 

40 

3 5' 

30' 

2 5' 

I I 

Cunduciu e fhiopica 

1 1 I I I I 1 I I I I 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

0 

0 

e 
0 

0 

e 0 

e 
0 

0 

0 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT Q SUNRISE 
ODAY *SUNSET 

1-49 

50 - 499 

0 

I 

SAN 
FRANCISCO ' . 

POINT 
CONCEPTION 

e 
0 

0 

Calanoida 

Candacia efhiopica 

5002 



0 

71 
1200 115" 

I 
0 * e  

Cunduciu simplex 4 50 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

2 8  APRIL- 14 MAY 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

MENDOCINO I 

40" 

350 

0 

300 

2 5" 

Calanoida 

Condach simp/ex 

4905 



12 
130" 125" I200 I I 5 O  

4 5" Canduciu simplex 450 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY - IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

40' 40' 

FRANCISCO ' . 

CONCEPTION 

3 50 350 

300 30° 

2 5 O  25O 

Colonoido 

Cunduciu simp/ex 

4906 



0 0  

0 .  

4c 

35 

30 

25 

e 

e 

e 

e 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

e 

0 

e C ) 

D 

3 

e 

e 

e 

0 

0 

e 
e 

0 
0 

e 

0 
0 

0 

e 
0 

0 
0 

120" 115' 
e 1 i i i i 1 1 

CALCOFI CRUISE 4907 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

I -  16 JULY 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1 
1-49 - - - - - - - - - - - - - - - - 

5 0  -499 

0 
1 

FRANCISCO ' , 

73 

150 1 

10" 

350 

500 

! 50 

Calanoida 

Condocia simplex 

4907 



14 
0 . 0  

Calanoida 

Candacia simplex 

4908 



75 
I 3O0 125O I200 I I 5 O  

I I 1 I I I I I I I I - 

450- Cundacrb. sirnp/ex 
e e o o e * o e e ~  CALCOFI CRUISE 4909 

5 -  18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1000~3 WATER 

STATIONS NIGHT e SUNRISE 
0 DAY e SUNSET 

I 
I- 49 

O m e  

O e e o  

e 
0 

e 
0 

e 
e 

0 

e 

e -:: 
CAPE 
MENDOCINO '$ .'.. 

?., 
:.., 

50 - 499 

- 

- - I  450 

- 

- 

- 

- 

- 4O0 

- 

- 

- 

- 

- 350 

- 

- 

.- 
.::. .. .... ...... 

- 30" 

- 

- 

- 25O 

Calanoida 

Condocia simp/ex 

4909 



45' 

4 0  

35 

30 

25 

I200 I I 5 O  
I I I I I 

130" 125" 
1 I I I I I I 

- Cunduciu s/mplex 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 4 SUNRISE 
0 DAY e SUNSET 

0 
0 

1-49 

50 -499 

500-4.999 

1 I 1 I I I I I 1 I I I I I I 
130" 125" 1200 I I5O 

76 

4 50 I 

40' 

3 5 O  

30" 

Calanoida 

Candacia simplex 

49 I O  



4: 

4c 

35 

30 

25 

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

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY 0 SUNSET 

1-49 

5 0 - 4 9 9  
I 

I 

CAPE I 

MENDOCINO I 

I 

, 
I 

, 

0 

0 

0 

0 

0 

0 

' "IW 

0 

0 

0 

e 
0 

1 I I I I I I I I I I I I I I I 
130" 125O 1200 I I5O 

Calanoida 

Candocia simp/ex 

5002 

77 

450 I 

40° 

350 

30° 

25O 



70 

25O 

0 
- e 

a 
e 

- 
0 

- 25" - 0 

e 

- e 
0 

i I 1 I 1 1 I I I I I I I I I I 
- 

I 

0 
e 

0 

* S e e  Table 1 for  cruises 4905, 6 Calanoida 

Cent ropuges brudyi 

4907 



79 

25' 

0 0  e o  0 0  e o  0 0 

Centropuges brudyi 450 

0 

e - 25" - 
0 

0 - 
I I 1 I I I 1 I 1 1 I I I I 

0 - 
I L 

e O e . o o  CALCOFI CRUISE 4908 
0 0 .  3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

0 0  o DAY SUNSET 
STATIONS 0 NIGHT 0 SUNRISE 

I 

1 

I 

e o  
I- 49 - - - - - - - - - - - - - - - - 

50-499 

300L 

m -  I 

0 

0 

0 
0 

I 

CONCEPTION 

350 

0 
0 

e 

0 
0 

0 
0 

0 

0 

0 

a 



80 
130' 125" I200 I I5O 

Cen fropages brudyi 
4 50 I 

O e o *  CALCOFI CRUISE 4909 
5 -  18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1000~3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

- - - - - - - - - - - - - - - - 

MENDOCINO I 

40° 

350 

e 

300 

25' 
0 

0 
0 

0 

4 
e 

0 

0 

0 

0 

e 
4 

0 

0 

0 
0 

e 

Calanoida 

Cen fropages bradyi 

4909 



I I 

e 
0 

I I I I 1 I I 1 1 1 1 

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 4 SUNRISE 
0 DAY e SUNSET 

I 

I 

1-49 . - - - - - - - - - - - - - - - 

50 -499 
4 

0 
e 

e 
0 

0 
e 

e 

1 I I 1 I I 1 I 1 I I I 1 1 1 1 
I 30° 125O 1200 I I 5 O  

Calanoida 

Cen fropuges brudyi 

49 I 0 



02 

4 50 Cen fropuges bruu'yi 450 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rn' WATER 

0 DAY LY SU 

MENDOCINO I 

400 40' 

35" 350 

30° 30° 

2 5O 25O 

Calanoida 

Cen fropuges brudyi 

5002 



03 
I200 115" 

O O e e O e e O o .  

45" I 
g e O * *  CALCOFI CRUISE 4907" 

I -  16 JULY 1949 0 . e O  

ESTIMATED ABUNDANCE PER 1000 m' WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

MENDOCINO I 

4oo 400 

35" 35O 

30° 30" 

2 5 O  25O 

* S e e  Table 1 f o r  cruises 4905, 6 
Calanoida 

Centropoqes eleguns 4- violaceous 

4907 



e 

0 

0 

4 

0 

e 

0 

0 

0 0 e 

0 
0 

0 

0 
0 

0 

0 

0 

0 

e 
0 

0 
0 

0 

0 

e 

e 

0 

1200 1150 
I 1 i i i i i 

Jcentropuges e/eguns +- vio/ucea+ 
CALCOFI CRUISE 4908 

3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
ODAY e SUNSET 

i 

i 

0 

, 
i 

I- 4 9  

5 0 - 4 9 9  

CAPE # 

MENDOCINO I 

0 
0 

e 
0 

0 

0 

0 

0 

0 

0 
0 

FRANCISCO ‘ , 

Calanoida 

Cen fropoges elegans -k violaceous 

4908 



05 
120" 115" 

I I I I I I 
130" 125" 

I I I 1 I - 

450- eleguns -+ v/o/uceous. - I  450 

CALCOFI CRUISE 4909 

ESTIMATED ABUNDANCE PER 1000~3 WATER 

5 -  18 SEPTEMBER 1949 

STATIONS NIGHT 0 SUNRISE 
O D A Y  e SUNSET 

o o  
0 0  

MENDOCINO I 

40° 

3 50 

30' 

25' 

Ca I anoida 

Cenf ropoges elegans -I viohceous 

4909 



350 ' 

30° . 

&nfrcpuges eleguns + vio/uceou 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS a NIGHT 0 SUNRISE 
0 DAY e SUNSET 

I 

I 

1-49 

50-499 
I 

0 k.. 

0 
0 

a 
a 

4 
0 

a 
0 

0 
a 

8 
0 

a 

FRANCISCO ' . 

CONCEPTION 

0 

/ DIEGO ) SAN 

L 

25O - 

- 
I I 1 I I I 1 I I 1 I I I I I 

130" 125" I200 115" 

Calanoida 

Centropuges eleguns -+ vio/aceous 

49 I 0 

86 

4 50 I 

40° 

350 

30° 

25O 



4: 

4c 

35 

30 

25' 

e 

e 
0 

0 

0 

e 
0 

0 

0 

0 

0 

0 

I I I I I 1 I 1 1 1 1 1 1 1 1 
130" 125' 120" I I 5 O  

Calanoida 

Cen fropages eleguns t vio/uceous 

5002 



i200 I I5O 
I i i i i i i i i 1 

35" - 

o o O  

e 0 
0 

CAPE 
MENDOCINO 

1 

]400 

\ I  I I I I / A y, -.. 1 

0 O O J 0  

0 

0 
0 

0 

0 

1 

0 

0 

- 

- 350 

- 

- 

r 

- 30" 

0 

0 

0 

0 

0 

I I I 1 I I I I I 1 1 1 1 1 1 
0 

130" 125' 1200 115" 

' S e e  Table 1 for cruises 4905, b 
Calanoida 

Epihbidocem /ongipe duto 

4907 



0 

Calanoida 

Epilubidoceru longipeduf u 

4908 



450- 

90 
I 30° 125' I200 I15O 

I I I I I I I I I I I I I I - 

4 50 
ilcrbidoceru /ong/;oedufg 

CALCOFI CRUISE 4909* 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

- 
5 -  18 SEPTEMBER 1949 

STATIONS NIGHT 0 SUNRISE - 
ODAY e SUNSET I 

$3k. ..> ........ 
e... : :. 

e e 9' :: 

35" . 

0 

e 
e 

0 
0 

0 

0 

e 
0 

0 
0 

0 
0 

0 
0 

SAN 
0 DIEGO 

O I 3 50 

30" 

I 

* S e e  Table 1 for cruises  4910, 5002 
Calanotda 

€pi/abidocera longipedata 
4909 



91 

0 

e 

0 

Calanoida 

€uco/onus oftematus s. /. 

4905 



92 
130" 125" 120" 115" 

4 50 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY- IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

MENDOCINO I 

40" 

CONCEPTION 

3 50 

30' 

2 5 O  

Calanoida 

Euca/anus attenuafus s. /. 

4906 



93 

0 

e 

e 

0 

I200 115" 
e I I I I I I I 

€ucu/unus affenuufus s.li 
CALCOFI CRUISE 4907 

I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE 
0 DAY e SUNSET 

e 

I 

I 

I 

I 

CAPE I 

MENDOCINO I 

t 

I 

1-49 

50 -499 

500 -4.999 

\ 

1 I I I I I I I I 
0 

125O 120" 1 1 5 O  

Calanolda 

€ucu/unus uf f enuu f us s. /. 

4907 



94 
I200 115' 

1 I I I I I I 0 . 8 0 0 . 8 0  0 . 

0 . 

Calanoida 

€ucu/unus uttenuutus s. /. 

4908 



95 
130" 125O I200 I I 5 O  

O . O o . a o O . e  CALCOFI CRUISE 4909 
5 -  18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 e . O  

CONCEPTION 

0 
e 

Calanoida 

€uco/ums of fenuofus s. /. 

4909 



96 

I I 

4: 

4c 

35 

30 

25' 

I I I I I I I I I I I 

e 

e 

o 

e 

/ ;; ~ucu/unus uttenuutus s./ 
CALCOFI CRUISE 5002% 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

0 

e 
0 

STATIONS NIGHT 0 SUNRISE 
"DAY IY SUNSET 

- 
I 

1-49 

5 0 - 4 9 9  

CAPE 
MENDOCINO 

....... ). ..... 

0 k "4 

. .i 

-* 
e 

0 

0 

e 
0 

0 

e 

\: /CONCEPTION POINT 

SAN 

e 
e 

0 

0 

e 
e 

0 

e 
e 

e 
e 

0 

0 

e 

e 
e 

0 
0 

- -  
e 

e 
0 

e 0 

1 1 I 1 1 I I I I 1 I I I I I I I 1 
I 30° 125O I200 115O 

* S e e  Table 1 fo r  cruise  4910 Calanoida 

Euco/unus ut fenuafus s.L 

5002 



0 

0 

0 

e 
0 

e 
0 

0 
e 

0 
0 

0 

0 

0 

0 

0 

1200 I I5O 
I I 1 1 1 1 1 

i: Eucu/unus bungii bungi 
o [  / j  CALCOFI CRUISE 4905 

28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

0 

e 

0 
e 

o 
0 

0 
0 

0 

0 

e 
0 

0 

0 
0 

0 

e 
0 

POINT 

SAN 
/ DIEGO e 

0 

0 

0 

0 
0 

0 

t '  I I I I I 1 I I I 1 1 1 1 1 1 1 
130" 125O 1200 1150 

Calanoida 

€ucu/unus bungii bungii 

4905 





€ucu/unus bungi bungi 
CALCOFI CRUISE 4908* 

3 - 22 AUGUST 1949 
O O . e O e o  

e .  
0 

170° 1150 . .- 
0 0 .  I I i i i i i 1 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 0  0 DAY Q SUNSET 

0 

e 

0 

0 . . 
0 . 0 

e . 0 

0 
. 

1-49 

5 0  -499 

0 
0 . . 

0 . . 
0 

0 . 
0 

0 

0 

0 

\ . 
0 

0 . 
e 

0 
0 . 

e 
0 

0 

0 

0 . . 
0 

0 . 
e 

0 

0 
0 . . 

0 

0 

0 

0 

4 0  . 
0 

. . 
0 

0 

0 . 
0 

0 ,  

* S e e  Table 1 f o r  c r u s e s  4909, 10. 5002 
Calanoida 

€uca/anus bungii bung4 

4908 



100 i200 115" 

O e . o o  CALCOFI CRUISE 4905 
28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SU 
0 DAY e SU I 
5,000- 49,999 

0 

Calanoida 

€ucu/unus bungii cdifornicus 

4905 

e 
0 

0 
0 

0 

0 

0 
0 

e 
e 

e 
0 

0 

0 

e 



101 

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

4 5" 

40" 

3 50 

30" 

25'. 

L 

. 

> 

0 
0 

CALCOFI CRUISE 4906 
28 MAY- IO JUNE 1949 

0 
0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

e 
0 

0 

0 



102 

25' 

- 
e 

- 
0 

0 - - 25" 
e 

e 
- 

I I I I I I 1 I I I I I I I 
0 - 

I 



103 

0 
0 

e 
0 

0 

Calanoida 

€uco/onus bungii colifornicus 

4908 





105 

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 

- - - - - - - - - - - - - - - - 

FRANCISCO ' , 

CONCEPT ION 

0 
e 

0 

Calanoida 

Euca/anus bungi ca/ifornicus 

4910 



106 

I f €ucu/unus bunqi cuhTornicus 450 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT 0 SUNRISE 
OOAY e SUNSET 

MENDOCINO I 

5.000 -49,999 

35" 

30" 

Calanoida 

€uca/unus bungii cdifornicus 

5002 



107 

* S e e  Table 1 f o r  cruises  4905, 7, 8,  9, 10, 5 0 0 2  
Calanoida 

Eucalonus crassus 

4906 



0 

Calanoldo 

€uco/anus e/ongatus hydinus 

4905 



109 
I200 I 1 5 O  

I I I I I I I 
I 30° 125' 

1 I 1 I I I I 
- - 

a 
0 

€ucu/unus elongufus hyufinus 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 

28 MAY-. IO JUNE 1949 

0 DAY e SUNSET 

I 
1-49 - - - - - - - - - - - - - 

4 50 1 

a 
0 

0 

a 
e 

0 

0 

a 

4 2 5 "  



110 

Calanoida 

€ucu/unus e/ongut us hyu/inus 

4907 



111 

3 5' 

30' 

2 5' 

50 

I 
0" 

50 

0" 

5" 

Calanoida 

Eucohnus e/ongatus hydinus 

4908 



112 
130" 125' I200 115' 

I I I I I I I I I I I 
- 1 

e/onqufus hyu4hu.s 
450- 

3: 

3c 

25 

I 

0 

> 

> 



45 

4c 

35 

30' 

2 5' 

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

0 
a 

a 

1 Eucu/unus e/ongutus hyuhhus 
CALCOFI CRUISE 491 0 

3-20 OCTOBER 1949 

ESTIMATE0 ABUNDANCE PER 1000 m3 WATER 

0 NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1-49 

50 -499 

500-4.999 

5,000- 49.999 

4.., 'it .._ 
.. . ... 

I I I 1 I I I I 1 I I I 1 I I I 
I 30° 125O 120" I I 5 O  

Calanoid a 

€ucu/unus elongutus hyu/inus 

4910 



114 
I 30° 125' 120" 115" 

CALCOFI CRUISE 5002 
- 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
- 

ODAY e SUNSET 

- 

- 

- 

- 

- 
FRANCISCO ' , 

CONCEPTION 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ca lanoid a 

Euculunus elongu fus hyu1inu.s 

5002 



115 

450 

CALCOFI CRUISE- 4905 
28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

FOR INSET CHART 

40" 

35O 

30" 

25" 

130' 125" 120" I I5O 

Calanoida 

Euchaefa spp. 

4905 



116 
1200 I I 5 O  

I I I I I I 
130" 125' 

I I I 1 I I I 
- - 

Ca I anoida 

Euchaeta spp. 

4906 



117 

Calonoido 

Euchaefo spp. 

4907 



Calanoida 

Euchaefa spp. 

4908 



Calanoida 

Euchaeta spp. 

4909 



120 

Calanoida 

Euchaefa spp. 

49 I O  



45 

40 

35' 

I200 115" 
I I I I I I 1 

Eiuchoefu spp. - 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRlSf 
ODAY *SUNSET 

1-49 m 

121 

4 50 

1 
40' 

350 

50° 

! 50 

Calanoida 

€whoeta spp. 

5002 



122 



123 

Calanoida 

€uchire//a cur ficauda 

4909 



124 

450 chii-e//u cur ficuudu 
CALCOFI CRUISE 49 I O* 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
ODAY e SUNSET 

40" 

CONCEPTION 

3 50 

30° 

2 5" 

* S e e  Table 1 for cru i se  5 0 0 2  Calanoida 

Euchire//a cur ficauda 

49 I 0 



125 
Is- ILU- 115" 
1 ..:.: ..._.. ..... I I I I I I I I I i 

CALCOFI CRUISE 4906" 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 

28 MAY- IO JUNE 1949 

ODAY e SUNSET 

1-49 m-I 

e 
0 

0 

0 

0 
e 

e 

350 

0 

0 

e 
30' 

* S e e  Table I f o r  cruise  4905 Calanoida 

€uchire//a galeo f a  
4906 



126 
130' 125" i200 115' 

I I I I 1 I i i i i i i i I - 1 - 

450 - 

40" 1 0 

CALCOFI CRUISE 4909* 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ 3  WATER 

- 
5 -  18 SEPTEMBER 1949 

O o O O o ~ o ~ o  

STATIONS 0 NIGHT 0 SUNRISE - 
ODAY e SUNSET 

- 

- 

- 40" 

- 

SAN m y  FRANCISCO ' , 
,:: i - 

0 
0 

e 
0 

0 

0 

0 

0 

e 

0 
0 

1-49 

5 0 - 4 9 9  

0 

0 
e 

0 

0 
e 

0 
350 

0 

0 

0 
0 

0 

0 

0 

~ 130" 

0 

0 

0 

0 

0 

4 25" 

I 1 I 1 1 1 1 1 
0 

1 1 
125O 120" 1150 

*.See Table 1 for cruises  4 9 0 7 ,  8 Ca lanoida 

Euchirella galea fa 

4909 



4i 

4( 

3: 

3c 

25 

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

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

- 

0 
4 

0 

0 

0 

0 
0 

0 

e 
0 

0 

0 
0 

0 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1 

1 

1-49 -_  

50 -499 
1 

1 

e 

e 
0 

e 
0 

\ .. ... 
... ... .:.. . 

Calanoida 

€uchire//u guleut u 

49 IO 



128 



129 

1 1 

40 

35 

30' 

2 5' 

I I I I I I I 1 I I I 

I 1 1 I I 1 I I I I 

e 0 

I I 

CALCOFI CRUISE 4906* 
28 MAY - 10 JUNE 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY OSUNSET 

I 
1-49 - - - - - - - - - - - - - - 

I I 

50 - 499 

4 

CAPE , 
MENDOCINO I 

I 

0 
0 

e 
e 

0 
0 

e 
e 

- 

0 

e 

0 
4 

0 

0 
0 

e 
0 

0 

e 

e s 
0 

0 

a 
e 

0 

0 

* S e e  Table 1 f o r  c r u i s e  4905 Calanoida 

Eirchire //a propia 

4906 

50 

I 
.O" 

5" 

0" 

5" 



130 

Calanoida 

Euchirellu propiu 

4907 



131 

Calonoido 

Euchire / /a p ropia 

4908 



132 

Calanoida 

€uchire / /a propia 

4909 



133 
1200 I 1 5 O  

, ,  .. 

* 0 

e 
35" 

0 

0 
0 

30' 
Q 

e 
0 

0 
e * *  y+-q .+, ..f .A,, 

0 "+. ..., ....... 

e 

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

125O 120" 1 1 5 O  130' 

* S e e  Table 1 f o r  cruise  4910 Calanoida 

Euchirellu propiu 

5002 



134 

* S e e  Table 1 for cruise  4905 Calanoida 

€uchire//a pu/chra 

4906 



135 

0 0 0  

0 

40" 

350 

e 

0 

0 

0 e o  

0 

0 

...,... ........ Tii],g 
5* ... :: ..... : . : V I  

0 

0 

0 

0 

e 

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

0 

Calanoida 

€uch/i-e//o pu/chra 

4907 



136 

I I I I I I I I I I 
0 

130" 120" 125' 120" 115" 

Calanoida 

€uchire //a pu/chr a 

4908 



137 
130" 125" 120" 115' 

I I I I 1 I 1 I I I I I I 
- - 



45 

4c 

3 50 

I200 I I 5 O  
1 I I I I I 1 

130' 125" 
I I 1 1 I I I 

0 
0 

€uchire//u pulchru 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

FOR INSET CHART 50 -499 

500 -4,999 

e 
0 1 

- 0 

30° ~ 

- 

I / ,  I I l / / , , l l , , , l /  I I 1 I I I I I 1 I 
125" 120" I I 5 O  130" I200 

138 

Calanoida 

€uchire//a pulchra 

49 I O  



139 
130' 125' 1200 I I5O 

I I I I I I I 1 1 I I I I 
- 

Calanoida 

Euchre //a pu/chro 

5002 



140 
120" 115" 

I 1 I I I I 
130" 125" 

I I I 1 I I I 

* S e e  Table 1 f o r  cruise  4905 
Calanoida 

Euchire//a rosiroia 

4906 



0 0  

0 0  

4c 

35 

e 

e 

0 

e 

0 

€uchii-e//u rosfrufu . 

CALCOFI CRUISE 4907 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

I -  16 JULY 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

FOR INSET CHART 

0 

0 

w 

0 
0 

- SAN 
FRANCISCO ' , 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

/ DIEGO ) SAN 

\ 
0 

e 
0 

0 

e 
l o  
0 

0 

0 

0 

e 
0 

0 

0 

e 

141 

4 50 

I 
40" 

35" 

30° 

!5" 

Calanoida 

Euchir e / /a ros frat a 

4907 



142 

0 

0 

0 

I I I I I I I I I 
0 

130' 120" 125O I200 115O 

Colanoida 

€uchire//a ros fru fa 

4908 



143 

* S e e  Table 1 for  c r u ~ s e s  4909, 10  Calanoida 

Euchire //a rost rafa 

5002 



144 

0 

0 

120" 115" 
0 * e  

45" 

O b . O o o  CALCOFI CRUISE 4905 
28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE 
0DAY e SU 

0 0  

40° 

FRANCISCO ' . 

CONCEPTION 

350 

0 
0 

0 

0 30° 
0 

250 
0 

0 
0 

0 

e 
0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

e 

0 

0 

0 

Colonoida 

Gaidius pungens 

4905 



145 

x 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 M A Y -  IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
O D A Y  eSUNSET 

MENDOCINO I 

e 

0 

0 

Calanoida 

Guidius pungens 

4906 

e 
0 

0 

e 
0 



146 

0 
0 

0 
0 

0 

0 

0 
0 

0 



e 

0 

0 

0 

0 

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

0 0  e 

1 

0 0  
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 

1200 I I5O 
0 i 1 1 i i i i i 

G'uidius pungens 
0 

e 

o 

0 

e 

0 

0 
0 

0 
e 

0 

CALCOFI CRUISE 4908 
3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
ODAY e SUNSET 

i 
1-49 . - - - - - - - - - - 

0 

50 - 499 
1 

CAPE , 500 - 4,999 
MENDOCINO I 

i 

0 

0 

0 

0 

SAN 
FRANCISCO ' , 

0 

0 

0 

0 

SAN > 
0 

0 

0 

0 

0 

0 
0 $ 0  

0 

0 

0 

0 
4 

0 

0 
0 

0 

0 

0 

0 

0 
e 

0 

4 

147 

150 

100 

I 

350 

500 

! 50 



148 
130" 125' I200 115" 

I I I I I I I 1 I I 1 1 I - 
- - 

45" - Guidius pungens 45" - 

0 



149 

0 
0 

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
0 DAY e SUNSET 

MENDOCINO I 

8 
e 

Calanoida 

Goidius pungens 

49 IO 



150 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 ms WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY * SUNSET 

MENDOCINO I 

Colonoido 

Gaidius pungens 

5002 



151 

0 e 
I200 I I 5 O  

I I I I I I I I 1 o e e  - 

e o 0 O CALCOFI CRUISE 4905 
28 APRIL- 14 MAY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

1-49 
o o e o  

e o  
0 9  

350 ' 

e e 

0 
0 

e 
0 

e 

e 
e 

0 

0 

0 

e 
e 

0 
0 

50 - 499 

POINT 
CONCEPTION 

e 

40' : 
- 

- 35" 

- 

- 

r 

k::.., 
t 

. 30' 

I 

Calanoida 

Hu/opfi/is Iongicornis 

4905 



152 

Calanoida 

Hu/opf i/is /ongicornis 

4906 



153 
120" 115" 

e o e e o e .  

CALCOFI CRUISE 4907 
I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT e SUNRISE 
0 DAY e SUNSET 

MENDOCINO I 

CONCEPTION 

Calanoida 

Hdoptilis /ongicornis 

4907 



0 . 0  

0 

154 
120" I I5O 

0 0 .  e o  0 . 

e O O . o o  CALCOFI CRUISE 4908 
3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS *NIGHT O S  

O D A Y  e S 

0 

0 
e 

0 
0 

0 

e 
e . 0 

0 
0 CONCEPTION 

Calanoida 

Hu/opfi/is longicornis 

4908 



155 

4 50 

40° 

350 

30' 

!5O 

Calanoida 

Ha/opf i/is /ongicornis 

4909 



45' 

40 

3 5' 

30' 

2 5' 

1200 115' 
I I I I I 1 I 

130' 125' 
I I 1 1 1 1 1 

0 
0 

0 
0 

:: \ 1 Hu/opti/is /ongicomis 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
O D A Y  e SUNSET 

1-49 

50-499 

8 

1 CAPE 500 - 4.999 
MENDOCINO I 

t 

1 

0 
1 

0 
e 

S I N  
FRANCISCO ' , 

0 

0 
0 ft, .j 

POINT 
0 CONCEPTION 

1 I I I I I I I I I 1 1 1 1 1 1 
125O 1200 115' 130" 

Calanoida 

Hdopf i/is /ongicornis 

4910 



40 

35' 

30' 

2 5' 

1200 I I5O 
1 1 1 1 1 1 1 

- 

0 

0 

e 
0 

0 

e 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY *SUNSET 

1-49 

50-499 

e 
0 

0 

0 

e 
0 

0 

0 

(,,, 
..._ 

0 
POINT 

/CONCEPTION y .ii:.. 

.,.I ...... .... ... .. , ..; 
0 

e -*- SAN 

.';"',.... i. 

e 
><., 

0 ..: .: 
0 

0 

0 

0 

e 



Calanoida 

He f erorhubdus pupi//iger 

4905 



159 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY- IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

Calanoida 

ffeferorhubdus pupi//iger 

4906 



160 

Calonoido 

He f e ror h ab dus p upi//iger 

4907 



161 
120" 115' 

0 0  I 1 I 1 I I 
- 

4 5" 
f erorhubdus pupi//iger - 

1 
CALCOFI CRUISE 4908 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

3 - 22 AUGUST 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY SUNSET 

w 

Calanoida 

Heterorhabdus papi//iger 

4908 



Colanoida 

He f e r orh ubdus p upi//iger 

4909 



Calanoida 

He ferorhubdus pupi//iger 

49 I 0 



164 
130' 125' 120" 115" 

4 5" 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS 0 NIGHT 0 SUNRISE 
0 DAY e SUNSET 

FOR INSET CHART 

40' 

I 

3 5" 

400 

300 

Calanoida 

He ferorhubdus pupi//iger 

5002 



0 

Calanoida 
Lucicutia f/avicornis 

4905 



166 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

2 8  MAY - 10 JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

Calanoida 

Lucicufiu fluvieomis 

4906 



167 

e o e e o e  

CALCOFI CRUISE 4907 

ESTIMATED ABUNDANCE PER io00 m3 WATER 

I -  16 JULY 1949 

STATIONS NIGHT O S U  
ODAY e SU 

FRANCISCO ' , 

0 
0 

0 
el 

0 

Colanoido 

Lucicutiu fhwicornis 

4907 



168 

Calanoida 

Lucicu fiu f/uvicornis 

4908 



Calanoida 

Lucicutia f/avicornis 
4909 



170 

Calanoida 

L ucicu f io f/avicornis 

4910 



171 

CALCOFI CRUISE 5002 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

31 JANUARY- 19 FEBRUARY 1950 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

___- - - - -  

CalanoFda 

L ucicu f iu f/uvicornis 

5002 



0 

Ca lanoida 

Mecynoceru cluusi 

4905 



130' 125' 120" 115" 
I I I I I I I I I I I I I 

- 

Mecynoceru clausl' 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY - IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

I 
1-49 - - - - - - - - - - - - - - - - - 

173 

4 50 

40" 

30' 

Calanoida 

Mecynocera chusi 

4906 



Calanoida 

Mecynoceru clausi 

4907 



175 
I200 115" 

0 . 0  0 0 .  e o  0 

Mecynoceru clausi 
O O . e O ~ * o o  CALCOFI CRUISE 4908 

3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

MENDOCINO I 

- 

- 

- 

30" - 

- 

- 

- 

- 

25" - 

- 
I 30° 

Calanoida 

Mecynoceru cluusi 

4908 



Calanoida 

Mecynocera chusi 

4909 



177 
130' 125" I200 I I5O 

I I 1 I I I I I I 1 I I 
- 

I 
- 

- Mecynocero C/UUSI' 450 
- 

t 1 

Calanoida 

Mecynoceru c/uusi 

4910 



178 
I200 115" 

I I I I I I I 

Mecynoceru c/uusi 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

1-49 rn 
50-499 

500 - 4,999 

4 50 1 40° 

Calanoida 

Mecynocera clausi 

5002 



Calanoida 

Meiridia pacific a 
4905 



4c 

35 

I I I I I I I I I i i i i 

rr . . . . . . . - 

130" 120" 

/ Me fridiu pucificu 
CALCOFI CRUISE 4906 

28 MAY - IO JUNE 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT Q SUNRISE 
ODAY OSUNSET 

0 

0 

0 

0 
0 

e 
0 

0 

0 

0 

0 

\ . . .. 
.... 

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

Ca lanoida 

Mefridiu pucificu 

4906 



Colanoido 

Me fridia pacifica 

4907 



0 

0 

0 

0 

0 

I I 1 1 1 1 1 1 
0 

I 
125" 120" 115" I 30° I200 

Cal anoida 

Mefridia pocif/ca 

4908 



183 
130" 125" I200 I I 5 O  

I 1 I I I I I I I I 1 I 1 
- 

. 

Colonoido 

Me fridiu pucificu 

4909 



4c 

35 

I 
130" 125" I200 115" 

I I 1 I I 1 I I I I 1 I I r' 
Mefridia pacifica . 

CALCOFI CRUISE 4910 
3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY e SUNSET 

FOR INSET CHART 

L 

1-49 m 
50-499 

500 -4,999 

0 
0 

- 

40" 

30" 

- 

115O I 30° 

Calanoida 

Metridiu pacifica 

49 I 0 



41 

4c 

35 

I I I 1 I I 1 1 I I I 1 I / '  
Me fridiu pacifica 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

p ,vj; ESTIMATED ABUNDANCE PER 1000 m3 WATER 'r: - - -  
STATIONS NIGHT 0 SUNRISE 

ODAY *SUNSET 

1-49 

50-499 

1 I I I I I I I I 
125" 120" 115" 130' I200 

185 

150 

15' 

0" 

5" 

Calanoida 

Me fridia pacifica 

5002 



Calanoida 

Microcalanids 

4905 



4! 

4c 

35 

30' 

2 5' 

I200 115" 
1 I I 1 I I 1 

130" 125" 
I I I I I 1 I 

Microcalanids 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 MAY-  IO JUNE 1949 

STATIONS NIGHT 0 SUNRISE 
ODAY OSUNSET 

I 
1-49 - - - - - - - - - - - - - - - - 

Calanoida 

Microcalan ids 

4906 



Calanoida 

Microcalanids 

4907 



Calanoida 

Microcalanids 

4908 



190 

I I I I I 
125' I200 l 1 5 O  

I 
130' 

I I I I 1 I - 1 
- 

Calonoida 

Microcalanids 

4909 



191 
130" 125" 1200 115' 

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

M icroca la n ids 
CALCOFI CRUISE 4910 

3-20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
0 DAY * SUNSET 

1-49 m i  
, 
I 

I 

50-499 

CAPE 500 -4,999 
MENDOCINO I 

40° 

30' 

Calanoida 

Microcalan ids 

49 IO 



192 

I 
120" 115" 

I I I I 1 
130" 125" 

I I I I I I 1 
- 

Microcalanids 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

I 
1-49 . - - - - - - - - - - - - 

~~ 

50 - 499 

4 5" i 

I 1 I I I I I I 1 I I I 1 I I 
125" 120" 115" 130" 

Calanoida 

Microca lanids 

5002 



193 

0 
120" 115" 

I 1 I I I I I 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

28 APRIL- 14 MAY 1949 
o e *  

STATIONS NIGHT 0 SUNRISE 

40t* 0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

30" >=3 0 
e 

0 
e 

0 
0 

ODAY e 

1-49 

5 0 - 4 9 9  

SUNSET 

40' e 
\' -.~ .I:;; ,..,., :<,>>. .... .. .. . . .... ... . >.. ...... ...... 

.:., .... .... 

0 

DIEGO 

35O 1 0 ,L -. -_  
:, .:.. .... 

0 . ._. :. -:... .... 
>. ...._.. ::I::.. :. .....;. 2 .:.... 0 'C 0 ..:. 

0 

0 

0 
0 

0 
n 

I I I I I 1 I I I I I I I I 
125" 120" 

Calanoida 

Phaenna spinifera 

4905 



194 

Calanoida 

P haenna spinifera 
4906 



195 
120" I 1 5 O  

O O e e O e e O e .  

Phuenna spinifera 
CALCOFI CRUISE 4907 

I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS NIGHT 0 SUNRISE 
ODAY e SUNSET 

MENDOCINO I 

I 

Calanoida 

Phaenna spinifera 

4907 



400- 

35" 

30' 

25" 

o 0  

40" 
0 .  

e .  

- 

0 
- 0 

0 
. 

0 . 
- . 

0 
0 . 

- e . 0 . 
0 CONCEPTION 

0 
0 

350 
- . 
- e 

- 
e 

0 

- 0 . 
0 

. 
e 

- 0 

30" 
- 

0 

- 

- 

- 

- 

25O 
- 

- 
I I I I I I I 

130" 125O 



197 

4 5" 

40' 

35" 
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Phaenna spinif era 

4909 



198 
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*No data f o r  c r u i s e s  4905, 6 ,  7 
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Pleuromamma abdominalis 
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P/euromummu ubdomihuh 
CALCOFI CRUISE 4910 

ESTIMATED ABUNDANCE PER 1000 rn3 WATER 
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CALCOFI CRUISE 5002 
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*No data  f o r  c r u i s e s  4905, 6 ,  7 
Calanoida 

P/euromummu x@hius 

4908 
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Calanoida 

P/euromamma x/phias 
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Ca la noida 

P /euromummu xiphius 

49 I O  
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4 5" Pleuromummu xiphius 
CALCOFI CRUISE 5002 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

31 JANUARY- 19 FEBRUARY 1950 

STATIONS NIGHT 0 SUNRISE 
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Pleuromummo s p p. 450 - 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 
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Pleuromumma spp. 
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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. They a re  120 miles apart. Additional lines a re  uti- 
lized as needed and can be as closely spaced as 1 2  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 a s  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. The detail maps a re  a Mercator projection. 
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