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Introduction 

The samples studied in connection with this report were collected on regular 
CalCOFI cruises during the period 1949-58. Data were obtained from the following 
26 cruises: 1949 (4903-4910), 1950 (5002, 5003, 5005, 5006, 5009), 1951 (5103, 

5806). Hydrographic data are  not presented in this volume because they appear 
elsewhere in this series or  will become available in the near future. 

5106, 5109-5111), 1952 (5203, 5206, 5209, 5210), 1954 (5403, 5404), 1958 (5804, 

Only representatives of the orders Salpida and Doliolida are  shown. Repre- 
sentatives of the Larvacea were not adequately sampled by the nets used and often 
were not adequately preserved for identification. 

Members of the order Pyrosomida were ra re  in the samples examined. Large 
populations of Pyrosoma appeared in the CalCOFI region during 1955 and persisted 
through 1956, when they again became rare. It appears that Pgrosoma atlanticum 
with its associated subspecies is the most common species in the region. Pyro- 
somida represents a group which shows a remarkable amount of intergradation. 
Several of the subspecies and perhaps some of the species are  apparently question- 
able. The large collections made by CalCOFI in the years 1955 and 1956 offer a 
unique opportunity to study this problem. 

This research was carried out under the Scripps Institution’s Marine Life Research 

Present address: Texas A. and M. University, Department of Oceanography, Col- 
Program. 

lege of Geosciences, College Station, Texas 77843. 
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Methods of Collecting 

The plankton nets used in the CalCOFI Program have been adequatelydescribed 
in a number of publications (Ahlstrom 1948; King and Demond, 1953; Fleminger, 
1964). Fleminger also describes, in general, the method used in making "standard 
tows" between the surface and 140 meters, the practice since Cruise 5010. Before 
Cruise 5010, nets were towed to a "standard depth" of 70 meters. With the change 
in depth of tow, the distribution of some species, Dolioletta gegenbauri in particular, 
showed rather abrupt changes. It is not known whether the differences represent ac- 
tual changes in the distribution of the species or  whether the deeper towsrevealed a 
population not previously sampled. The latter is believed the more likely explanation. 

Counts 

Counts of specimens were usually made with the use of an aliquot. Exceedingly 
large individuals were removed before an aliquot was taken. While the size of the 
aliquots was varied, depending on the amount of material in the sample, the aliquots 
usually ranged between 20 and 50%. 

Aliquots were taken by adjusting the sample volume to a multiple of a milliliter 
in a graduated beaker. The adjusted volume usually ranged from 200 to 500 milli- 
liters. After stirring by rapid pouring between two beakers an aliquot of 100 ml was 
poured off. I€ a particular species was very abundant, subsamples of aliquots were 
employed. Such subsamples were taken by treating the aliquot as a complete sample 
and following the procedure outlined above. The original aliquot was examined for 
other species. 

Counts were made under a low-power microscope, generally at a magnification 
of 9 1, but higher magnifications were used when necessary. 

After counting, the remaining sample was scanned for ra rer  species which 
might have been absent from the aliquot. This sometimes added a few Salpida to the 
list. Because of their small size, however, additional Doliolida were seldom de- 
tected by this method. 

Counts were adjusted to the number of individuals in the sample by simple 
multiplication. That number was then adjusted to 1000 m3 of water filtered by the 
formula N = 1000 n/V, where N = number of specimens/1000 m3, n = number of 
specimens in the sample and V = the number of m3 of water filtered by the net. 

Sampling Limitations 

dn. 

It should be pointed out that members of Salpida and Doliolida tend to show 
contagious distributions which may be masked on charts by large contour intervals. 
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In some cases, dense patches were not adequately sampled at sea so that reliable 
estimates of abundance could not be made. Sometimes notes were found on net-tow 
log sheets, referring to salps, such as "Not full to ring." 

Remarks 

Since these counts were made, the species Salpa fusiformis has been sub- 
divided into four species by Foxton (1961). Specime'ns from the CalCOFI region 
probably include - S. fusiformis and - S. aspera although there are  specimens which do 
not appear to agree with any of the four species discussed by Foxton. Assuming 
- S. aspera is a valid species, i t  is apparently the more common of the two in the 
region. 

Identifications are  based on the comparison of specimens with published de- 
scriptions. Four papers are  particularly useful: Thompson (1945), Ritter (1906) , 
Garstang (1933), and Yount (1954). Berner (1955) and Tokioka and Berner (1958a 
and b) provide descriptions of specimens not found elsewhere in the literature. 
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a 

0 
0 

a 
a 

0 
0 

a 
e 

0 

0 
0 

a 

Cyclosalpa bakeri 

CALCOFI CRUISE 4909 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  
5 -  18 SEPTEMBER 1949 

STATIONS 0 DAY NIGHT 

1-49 

50 - 499 

500-4 ,999  

5,000 - 49,999 

1 

1 

I 50,000-499.999 

e 
0 

a 

0 
0 

a 
0 

0 

0 

0 

e 
e 

* Based on oblique tows from approxlrnately 70 meters to surface. 0 

0 

a 

25 

45" 

10" 

50 

10 

10 



26 

0 



"'d- 

1 I 

4 

41 

3: 

3c 

25 

I I 1 1 1 

i" Cyclosalpa bakeri 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

e 

e e 0 

0 
e 0 

0 e 

* Based on oblique tows from approximately 7 0  mcters  to surface 0 

0 

Thaliacea 

Cyclosalpa bakeri 

5002 

21 

150 

100 

'50 

00 

5" 



28 

Thaliacea 

Cyclosalpa bakeri 

5003 



4: 

4c 

35 

30 

25 

0 

a 

Cyclosalpa bakeri 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 

a 

0 

0 

I 

' 50 - 499 
0 

a I 500-4,999 
CAPE 
MENDOCINO I ( 0 

I 

a 1 5,000 -49,999 
0 

I 

a 
a , 50,000- 499,999 

0 

0 

0 

0 

0 

0 

0 

0 

, SAN 
FRANCISCO ' , 

m 

0 

a 0 

0 a 

0 0 

0 0 

0 
0 

* Based on oblique tows f rom approximately 70 meters to surface 

0 0 
a 0 

a 
0 

0 

I I I I I I I I I I 1 1 1 1 1 
130" 125" 1200 115" 

T ha1 iacea 

Cyclo s a I pa b a ke r i 

5005 



"*. 

I I 

.- 

1 I I I 1 1 1 1 1 1 1 

4f 

4c 

35 

30' 

2 5' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

m 
1 

' 50- 499 
1 

' 500- 4,999 
CAPE 1 

MENDOCINO I - ' 5,000- 49,999 
1 

0 1 

0 1 

0 ! 50,000-499,999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 0 
0 0 

0 

* Based on oblique tows from approximately 70 meters to surface 

Thaliacea 

Cyclo s a lp a bake r i 

5006 



.- 

I I 

4r 

4c 

35 

0 

30 

0 

2 5' 

I I I I I I I I I I 1 

I I 1 I I I 

0 

0 

a 

0 

a 

I I 

0 

a 

I I I I I I 

0 

a 

0 

a 

I 

Cyclosalpa baker i 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950  

a ESTIMATED ABUNDANCE PER 1000m3 WATER * 
a 

STATIONS 0 DAY *NIGHT 

a 

I 

' 50-  499 

a 

I 

I 50,000 - 499,999 

0 

0 

a 
0 

0 0  p2 
0 a 

I 

SAN 
1;: FRANCISCO ' , 

a a 

a 
0 

a 

0 

a 

0 

0 

a 
0 

0 

0 

a 
0 

0 
a 

a 
0 

0 

a 

a 

0 

a 

a 

0 

0 

a 

a 
a 

0 

0 
0 

a 
a 

* Based on oblique tow8 from approximately 70 meters to surface 0 

0 

Thaliacea 

Cyclosalpa ba keri 

5009 

3 1  

!I50 

5" 

00 

5" 



40 

3 5' 

30' 

25 

20 

0 

0 

0 

h 

Thaliacea 

Cyclosalpa bakeri 

5103 

32 

IO" 

'50 

00 

5" 

30 



33 

."L 

4 

3: 

3c 

25 

20' 

Thaliacea 

Cyclosalpa bakeri 

51 06 



0 

0 

34 

Cyclosalpa baker i 

CALCOFI CRUISE 5109 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

30 AUGUST - 13 SEPTEMBER 1951 
40" 

STATIONS 0 DAY NIGHT 

5,000- 49,999 

350 

30° 

25' 

200 

125" 1200 115O I100 

Thaliacea 

Cyclosalpa bakeri 

5109 

0 



35 

- _ _ _ _ _ _ _ _ _ _ _  
Cyclosalpa baker i 

CALCOFI CRUISE 51 I O  

ESTIMATED ABUNDANCE PER 1000m3 WATER 

26 SEPTEMBER - 8 OCTOBER 1951 

STATIONS 0 DAY 0 NIGHT 

FRANCISCO ’ , 

5,000 -49,999 

CONCEPTION 

Thaliacea 

Cyclo s alpa baker i 
51 I O  

.l-.l_ .--I_ - -.-~...~ ~.. - - ._-.x ..-., 

0 

0 

0 



w. 

36 

Cyclosalpa bakeri 

CALCOFI CRUISE 5 I I I 
30 OCTOBER-I2 NOVEMBER 1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000- 49,999 

CONCEPTION 

Thaliacea 

Cyclosalpa bakeri 

511 I 



37 

40 

35 

30 

25' 

20C 

\,, 

1-49 

50-499 
jr &.. %lSCO ' ' , 

...... 
..:.. 

50 0 - 4,99 9 ....... ....... 

..:., 5,000- 49,999 
.::: 
:::, 

POINT 
50,000-4B,999 /CONCEPTION 

0 

8 

0 \,, :*,..,..:;;;;;., ..;. ... :... ..... 
8 -.)..c ....."..,, 

8 ..%... . .... 
8 ./. ..... ..::. ... :., Qb o :  0 \ :i. 

DIEGO s 
0 

8 

8 

0 
0 

0 



38 

4c 

35 

30 

25' 

20' 

1250 120" 115' 1100 
I I I 1 1 1 1 1 1 1 1 1 1 1 1 

- - - - - - - _ _ _ _ _ _  
1 

1 1 Cyclosalpa bakeri 
1 

1 CALCOFI CRUISE 5206 

i 3 -  21 JUNE 1952 

CAPE 1 

MENDOCINO 4 

1 

1 

1 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

0 

0 

r.:. 

Thaliacea 
Cyclosalpa bakeri 

5206 



_Dl. 

4c 

35 

30 

25' 

20" 

I I I 
I200 115O I100 125O 

I I I I I I I I I 1 I 

0 

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

I I Cyclosalpa bakeri 
I 

I CALCOFI CRUISE 5209 

4-19 SEPTEMBER 1952 
I 

I 

I 

I 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

STATIONS 0 D A Y  NIGHT 

5,000-49,999 

CONCEPTION ' :0,000-499,999 

Thaliacea 

Cyclosulpu bakeri 

5209 



Thaliacea 

Cyc lo s a /pa baker i 

52 IO 



4( 

31 

3c 

25 

20 

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

0 

T ha I iacea 

Cyclos u /pa baker i 

5403 

41  

100 

i50 

IO" 

5" 

00 



4 

3 

3( 

25 

20 

I 
125" I200 115' I10 

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

0 

0 

Thaliacea 

Cyclosalpa bakeri 

5404 

42 



3! 

3c 

2: 

2c 

e 
- 

e 0 

0 

0 

0 

0 

0 

0 

0 

0 

b 

Thaliacea 

Cyclo s Q lp Q ba ke r i 
5804 



44 

Cyclosalpa bakeri 

CALCOFI CRUISE 5806 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO I 

4-26 JUNE 1958 40' 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

350 

CONCEPTION 

30" 

25" 

20" 

125O 120" I100 

Thaliacea 

Cyclosalpa bakeri 
5806 



45 

450 

40' 

350 

IO" 

150 

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

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

Cyclosalpa pinnata polae 

CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  

28 FEBRUARY-15 MARCH 1949 

STATIONS 0 DAY NIGHT 

m \ .....' 

..... .:.. 

+, 

50 - 499 

500- 4,999 

5,000 - 49,999 

50,000 - 499,999 

- CAPE 
MENDOCINO 

40 

3 5' 

30' 

2 5" 

e 
0 

0 
a 

a 
0 

0 

0 
a 

a 
0 

a 
0 

0 \ . .. . . _ _  . 
0 

0 

a 
a 

Thaliacea 

Cyclosalpa pinnata polae 

4903 



46 

0 



4: 

4c 

3 5  

30 

25' 

0 1  I 0 1  I l o  1. 0 1 1 1 1 1 1 1 

0 0  

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

00° 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pinnata polae 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 A P R I L -  14 MAY 1949 

1 

' 5 0 - 4 9 9  
1 

' 500-4 ,999 
CAPE 1 

MENDOCINO I 

I 5,000-49.999 
1 

1 

I 50,000-499,999 

(:.- 
1 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

POINT 
CONCEPTION 

0 

0 

0 

0 
0 

0 

* N I G H T  

SAN > 
0 

0 

0 

0 

. .  

0 
0 

* Based on oblique tows from approximately 70 meters to surface 

0 

0 
0 

0 

0 

0 

0 

0 

* I  

41 

r 5" 

i00 

'50 

0" 

5" 

Thaliacea 

Cyclosalpa pinnata polae 
4905 



"". 

I I 

c 

I I I I I I I I I I I 

4: 

4c 

35 

3.0' 

2 5' 

0 
I I I I I I I I I I 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER*  

STATIONS 0 D A Y  NIGHT 

28 M A Y - I O  JUNE 1949 

a 

0 
0 

a 
0 

a 

0 
a 

a 
0 

a o  

0 
a 

0 
0 

' 500-4,999 

MENDOCINO I 

O kCAPE ' I 5,000-49,999 

I 

, 
I 50,000-499,999 

0 

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

.,:: 5. .:e ,.::':.! 

0 '9.. .._... 
FRANCISCO ' , T', .... ._. .. . ;: . SAN " ' 

._..._ 

.... 

0 
0 

0 
a 

0 

0 

0 
a 

a 
0 

0 

0 
a 

0 

a 
a 

0 

a 
a 

0 

0 

a 

0 

0 

a 
0 

0 

0 

a 
a 

0 

0 - * Based on oblique tows from approximately 70  meters to surface 

0 

a 

Tho I iace a 

Cyclosalpa pinnata polae 

4906 

48 

15" 

5" 

0" 

5' 



..+A- 

0 1  . I  

- 

I .  I l o  I 1 1 1 1 1 1 1 

4: 

4c 

35 

30 

2 5  

0 

. 

. 

0 

0 

0 
0 

0 

0 

lo  

0 

0 

0 . 0 

0 

0 
0 

. 
0 

0 . . 

CALCOFI CRUISE 4907 
I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

. 
0 

0 . 
. 

1-49 

50 - 499 

500 -4,999 

5,000-49,999 

1 

1 

I 50,000- 499,999 

0 
0 

0 

0 
0 

Thaliacea 

Cyclosalpa pinnata poloe 

4907 

49 

45" 

10" 

350 

500 

150 



U_. 

a I  a 1  o < 

41 

4c 

35 

30 

25 

a o l a  l o  I i i i i i i i 

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

- 

0 

0 

- 
0 

- 

1 

a 

0 

0 

a 

a 
a 

0 
0 

a 
0 

0 
0 

0 
0 

a 
a 

lo  

0 

0 

0 

0 

a 

l o  

0 

a 

a 

0 

:! Cyclosalpa pinnafa polae 

CALCOFI CRUISE 4908 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

3 - 22 AUGUST 1949 

STATIONS ODAY * N I G H T  

CAPE 
MENDOCINO 

0 .:::, 

1-49 

50 - 499 

500 - 4,999 

5,000-49,999 

1 

1 

I 50,000- 499,999 

0 
0 

0 
a 

0 
a 

0 
0 

a 
a 

0 

0 

0 

a 

0 

0 

0 

a 
a 

0 

0 

- * Based on oblique tows from approximately 70 meters to surface a 
a 

0 

Thaliacea 

Cyclosalpa pinnata polae 

4908 

50 

3 5" 

100 

15' 

'0° 

5" 



51 

0 

0 

0 
0 

Thaliacea 

Cyclosalpa pinnata polae 
4909 



52 

150 

IO0 

i 5 O  

0" 

5" 

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

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

I"' 
I Cyclosalpa pinnata polae .YL 

0 

a 

0 

a 

0 

0 

a 

0 

CALCOFI CRUISE 4910 
3 - 2 0  OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

STATIONS 0 DAY NIGHT 

0 0  

1-49 - 
I 

' 50 - 499 

* * O  
0 0  

' 500 - 4,999 

0 
a 

1 5,000- 49,999 40 

3 5' 

30' 

2 5' 

t 50,000 - 499,999 

0 

SAN 
FRANCISCO ' , 

a 
a 

0 

a 
0 POINT 

/CONCEPTION 0 

0 
a 

a 
0 

a 

-*- 
0 

a 

0 
0 

a 

0 

a 
a 

0 \( . . . .  . . . .  

''?:;;;, .::::. .:;:., ..:.. ..:. ?:,, 4 
'Y:., ..:._ 

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

. . . .  ::.. .. .... 

0 

0 

a 

a 
0 

0 

0 

0 

0 

a 

0 

a 

a 

0 

0 0 

0 a 
a a 

a 
0 

* Based on oblique tows f rom approximately 70 meters to surface 0 

Thaliacea 

Cyclosalpa pinnata polae 

4910 



4e 

4c 

35 

30 

25 

120" 115' 
I I I I I I 

130' 125" 
I 1 1 1 1 1 1 

pinnata polae 

CALCOFI CRUISE 5002 
31 JANUARY - 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 0 

0 

0 

* Based on oblique tows f rom opproxinutely 7 0  meters tu surlace 0 

0 

I I 1 1 I I I I I I 1 1 1 1 1 
130" 125" 120" 1150 

Thal iacea 

Cyclosalpa pinnatu polae 

5002 



.- 

I I 

I- 

I I I 1 I I 1 1 1 1 1 

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

41 

4( 

3e 

3c 

25 

1 

0 

0 

0 

0 

0 

0 

0 

0 

pinnafa polae 

CALCOFI CRUISE 5003 
2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

SAN 
FRANCISCO ' , 

CAPE 
MEN DOC I NO 

50 - 499 

500 - 4,999 

5,000- 49,999 

50,000- 499,999 

0 

0 

0 

0 

oQo 

0 
0 

0 

0 

0 

0 

0 

0 

0 

CONCEPTION 

0 

0 

0 

0 

0 

0 

0 
0 0 

0 
0 0 

0 

0 

. * Based on obhque tows f rom approxlmutely 70 meters  to surface 0 

0 

Thaliacea 

Cyclosalpa pinnata p o k e  
5003  

54 

+50 

100 

15" 

io" 

'5" 



"&. 

4 

3: 

3c 

25 

20 

- - - _ _ _ - - - _ - _  
: Cyclosalpa pinnata polae 
I 

I 

CALCOFI CRUISE 5103 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

8 - 2 3  MARCH 1951 
I 

I 

I STATIONS 0 DAY *NIGHT 

5,000-49,999 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

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

125" 120" 115O I IO" 

Thaliacea 

Cyclosalpa pinnata polae 

5103 



0 

0 

56 

0 



40 

35 

30 

2 5' 

20' 

0 

0 
0 

Thaliacea 

Cyclosalpa pinnata polae 

51 I O  

57 

400 

350 

30' 

'50 

ZOO 



40' 

3 5' 

3oL 

25' 

2 0 c  

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

- - -  
: Cyclosalpa pinnata polae 
I 

I 

I I I I I I 1 I 

I 5. CAPE I 
CALCOFI CRUISE 5 I I I 

MENDOCINO I 

I 30 OCTOBER-12 NOVEMBER 1951 
I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

?. 

I STATIONS 0 DAY NIGHT 

I 1 1 1 1 1 1 1 

0 

0 

0 

0 

0 

0 

1-49 

50 - 499 

500 -4 ,999 

5,000- 49,999 

50,000 - 499,999 

0 

0 0 

0 

0 

0 

# 

Thaliacea 

Cyclosalpa pinnata polae 

511 I 



59 



EO 



40 

35 

30 

25' 

20 

125" 1200 I I5O I100 
I I I I I I I I I 1 I 1 I I 

0 

0 

b 

0 

0 

I 
p' <.? I CALCOFI CRUISE 5804 

30 MARCH - 27 APRIL 1958 
MENDOCINO I 

?., I 
0 *?, 

I 

I 
ESTIMATED ABUNDANCE PER 1000 m3 WATER 

I STATIONS o DAY 0 NIGHT 

yApE 
SAN 
FRANCISCO ' , 

0 

1-49 

5 0  -499 

500 - 4,999 

5,000 - 49,999 

0 0 

POINT 
CONCEPTION ' ;o,ooo - 499,999 

0 \ 

0 

b 

b 

0 

0 

b 

0 

0 

0 

b 

Thaliacea 

Cyclosalpa pinnata polae 
5804 

61 

IO0 

i5O 

io0 

! 50 

!OO 



62 

T ha liacea 

Cyclosalpa pinnata polae 
5806 

-- - - --I;- -- 



4c 

35 

30 

2 5  

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

pinnata quadrilumini 
CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

28 FEBRUARY-I5 MARCH 1949 

STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

0 

a 
0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

50 - 499 

500- 4,999 

5,000 - 49,999 

0 
0 

0 
0 

0 

1 

1 

I 50,000 - 499,999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 

0 

0 

0 

0 

:.... ....... .<::,.. \ ..: .. 

Thaliacea 

Cyclos a /pa pinna ta quad r iluminis 
4 903 

63 

450 

40' 

350 

30° 

? 50 



Q. 

I 

45 

40 

33 

30 

2 5' 

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

0 

8 

0 0  

0 
0 

0 

l o  

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

Cyclosalpa pinnata quadrilumini 
CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 A P R I L -  14 MAY 1949 

STATIONS 0 DAY * N I G H T  

- 1-49 
1 

I 5 0 - 4 9 9  

' 500-4,999 

1 5,000-49,999 

CAPE 1 

MENDOCINO I 

1 

1 

1 

8 50,000- 499,999 

0 

POINT 
CONCEPTION 0 

0 

0 

0 

C 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

. * Based on oblique tows from approximately 70 meters to surface 

\ .,:;:; ,.;, y>;:, .;:. . ..... . ... , 

.... . .....__ 
..._ ._._ .:.. 0 -*-- "'""'':'~ _, , .::_. 

\ 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Tho I iacea 

Cyc I o s a Ip a pinna t a quad r i I u m in is 
4905 

64 

15" 

$00 

55" 

ioo 

' 5" 



y_. 

I  I 

4! 

4c 

35 

30 

2 5  

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

0 
0 

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

0 
0 

e 
0 

1 

e 
0 

0 
0 

0 
0 

0 

0 

0 

pinnata quadrilumin 
CALCOFI CRUISE 4906 

2 8  M A Y - I O  JUNE 1949 

ESTIMATED ABUNDANCE PER I O O O ~  WATER * 
STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

(: ,,,, 

e '?::., 
0 .:::. 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

1-49 

5 0  - 499 

5 0 0 - 4 , 9 9 9  

5,000-49,999 

1 

1 

9 50,000-499,999 

0 

0 

0 

0 

- * Based on oblique tows from approximately 70 meters to  surface 0 

0 

e 

Thaliacea 

Cyclo s alpa pinna tu quadr i I u rnin is 
4906 

65 

15" 

100 

15" 

00 

50 



0 1  . I  l o  I 1 1 1 1 1 1 1 I .  I l o  

pinnata quadrilumink 
0 CALCOFI CRUISE 4907 

1-16 JULY 1 9 4 9  

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

0 0  

0 
0 

* N I G H T  

m 0 

. 
a 

0 
0 ' 5 0 0 - 4 . 9 9 9  

4 

1 

I 5.000-49,999 , 0 

0 

I 50,000- 499,999 
1 

SAN 
FRANCISCO ' , 

0 
a 

0 . 
a 

0 
0 

0 
0 

0 
a 

0 
0 

a 

0 
a 

a 
0 

0 

a 0 . 
a 

m 0 

t 
0 

0 

0 

0 
0 

a 
. 

0 

Thaliacea 

Cyclosalpa pinnata quadriluminis 
4907 



'."A- 

*. 

C 

4e 

4c 

35 

30 

25 

130" 125" 1200 115' 
. I  . I  0 0 I .  l o  lo l o  0 1 i i 1 i i i 

0 0  
0 0  

0 0  

0 
0 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

Cyclosalpa pinna ta quadriluminr 
CALCOFI CRUISE 4908 

3 - 22 AUGUST 1949 
ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

1-49 
1 

' 50 - 499 
1 

' 500 - 4,999 
CAPE , 
MENDOCINO I 

I 5,000-49,999 
1 

1 

I 50,000-499,999 

SAN 
FRANCISCO ', 

0 
0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

- * Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 ,  

Tho I iacea 

Cyclosalpa pinnata quadriluminis 
4908 

67 

150 

100 

350 

30' 

? 50 



p-. 

I I 

4: 

4c 

35 

30 

2 5  

I I I 1 1 1 1 1 1 1 1 

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

0 

8 

0 

1 

0 
8 

0 
0 

8 
0 

8 

8 

pinna ta quadriluminr 
CALCOFI CRUISE 4909 

5 -  18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY 8 NIGHT 

1-49 
.- 

' 50 - 499 
1 

0 ' 500-4 ,999 
CAPE 1 

MENDOCINO I 

I 5,000 - 49,999 
1 

0 
8 

8 
0 

0 
0 

0 

0 
8 

0 
0 

8 
8 

0 
0 

8 
8 

0 
8 

8 
0 

0 
8 

8 

0 

?'' ..i ,+:<, ..... ...,. :;.:::::., ,.>... .. 

. .  . .' ..... ._. :: 
'.'..... ....._ 

'Y.. 

1 

1 

I 50,000-499,999 

SAN 
FRANCISCO ' , 

8 
8 

POINT 
CONCEPTION 

8 

SAN 

/ DIEGO 

0 
0 

8 

0 
0 

8 

0 

0 

3. O . 
8 

0 
0 

8 

8 

0 

0 
8 

8 
0 

8 

8 

'4 ..,:; :; 

". ...... :i ...: .: .;;...; . .... '.:. 
0 \ 

0 

Thaliacea 

Cyclosalpa pinnata quadriluminis 
4909 

61 

15" 

100 

350 

30" 

150 



45 

40 

35 

30 

2 5  

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

0 0  

0 
a 

0 

0 

a 

a 

0 

0 

a 
0 

0 

a 

0 

a 

0 

0 

pinna fa quadrilumini 
CALCOFI CRUISE 4910 

3 - 20 OCTOBER 1949 
ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS ODAY * N I G H T  

CAPE 
MENDOCINO 

I 

' 50-499 

I 

' 500- 4,999 
I 

I 

I 5,000 - 49,999 
I 

I 50,000-499,999 
I 

m 

. I  SAN 
FRANCISCO ' . 

a 

0 

0 
a 

a 
0 

0 

a 
0 o k ,  

0 

a 

a 
0 

* Based on oblique tows from approximately 70 meters to surface 0 

a 
a 

Thaliacea 

Cyclosalpa pinnatu quadriluminis 
4910 



4! 

4( 

3: 

3c 

25 

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

0 

0 

0 

0 

0 

\ o  

Cyclosalpa pinnata quadrilumin 
CALCOFI CRUISE 5002 

31 JANUARY- 19 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

STATIONS 0 DAY *NIGHT 6 

CAPE 
MENDOCINO 

0 

I 

' 50 - 499 

' 500 -4.999 

' 5.000 - 49,999 

b 50,000 - 499,999 

0 

0 

C 

0 

0 

- 

- * Baaed on oblique tows from approximately 70 meters to surface 

SAN 
.+'. ..... ..._ 

0 0  ...,; . .... i FRANCISCO ' , 

0 

0 

0 

0 

0 0 
0 0 

0 

0 

0 

0 

Thaliacea 

Cyclosalpa pinna tu quadrilurninis 
5002 

70 

4 5" 

40" 

35" 

30' 

!50 



45 

40 

3 5  

30 

2 5  

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

pinnata quadrilumini 
CALCOFI CRUISE 5003 

2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 

1-49 

1 

0 ' 50-499 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- CAPE 
MENDOCINO 

500-4,999 

5,000- 49,999 

50,000-499,999 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

0 

0 

* Based on oblique tows from approximately 70  meters to surface 0 

0 

Thaliacea 

Cyclosa Ipa pinna fa quadri I u rn inis 
5003 

71 

1 50 

100 

150 

50" 

! 5" 



45 

40 

35 

30' 

2 5' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

130' 125' 115' 

- salpa pinnata quadriluminr 
CALCOFI CRUISE 5005 

3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

' 50 - 499 

' 500-4,999 

4 5,000 -49,999 

I 50,000- 499,999 

FRANCISCO ' , 

CONCEPTION 

- 
0 

0 

0 

0 

0 

0 

- 0 
0 

0 

0 

0 

0 

0 
0 0 

0 0 

0 

0 

* Based on oblique tows f rom approxlmately 7U meters to surface 0 

0 

0 

0 

T ha1 iacea 

Cyclosalpa pinnata quadriluminis 
5 0 0 5  

30" 

? 5" 



II 

I I 

4c 

35 

30 

25' 

I I I I I I 1 1 1 1 1 

I I I 1 I I I I I I 

0 

0 

a 

0 

0 

1 1 1 1 

0 

a 

0 

0 

0 

0 

0 

0 

r' 
Cyclosalpa pinnata quadrilumin, 

CALCOFI CRUISE 5006 
6 - 23 JUNE 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 

a 

0 

0 

a 
0 

0 

0 

a 

0 

POINT 0 ".. . -.:. NCEPTION 
.:"' 

:: 

0 . ":;:;,.,;~.>;, .::. . .. ..... ..._ 
O -*- "'~'"'~ 

a NIGHT 

m 

a 

0 

0 0 

a 0 

0 

* Based on oblique tows from approxlmately 70  meters to surface 

Thaliacea 

Cyc losalpa pinnat a quadr i I urn in is 
5006 

73 

450 

400 

350 

100 

! 50 



74 

4 50 

40° 

350 

30° 

!50 

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

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

pinnata quadrilumini 
CALCOFI CRUISE 5009 

6 - 2 2  SEPTEMBER 1 9 5 0  

ESTIMATED ABUNDANCE PER 1000m3 WATER * 

45 

40 

0 STATIONS 0 DAY *NIGHT 
0 

0 1 

' 50- 499 

500 -4,999 

5.000 - 49,999 

0 

0 
CAPE 
MENDOCINO 

0 
1 

1 

I 50,000-499,999 

'a 
0 

0 

0 

0 

SAN 
FRANCISCO ' , 0 0  

0 

0 

0 

0 

0 

0 
3 5  

SAN 

/ DIEGO 

o @  
0 

0 

0 

30' 
0 

0 

0 

0 

0 

0 
0 

0 0 4< .. ....... . ...._ ..... : .,.., ..(. :: . 
:._.. 

0 
...... .. . .. .. .._,. 

... ... 
0 

0 

0 

0 
0 

0 

0 

0 0 

2 5' - * Based on oblique tows from approximately 70 meters to surface 

Thaliacea 

Cyclosalpa pinnata quadriluminis 
5009 



75 

0 

e 

I25O 1200 115" I IO" 

_ _ _ _ _ _ _ _ _ _ _ _  
: Cyclosalpa pinnata quadrilumin 

CALCOFI CRUISE 5103 
8 - 23 MARCH 1951 

40" 

STATIONS 0 DAY 

5,000- 49,999 

CONCEPTION 

35" 

30" 

2 5' 

20" 

125" 120" 115" I IO" 

Thaliacea 
Cy c I o sa lp a pinna t a qua d r i I urn in is 

51 0 3  

0 

e 
0 

e 



76 

I I I I I I I I 

I L  

I I 1 1 1 1 1 1 

40 

35 

30 

25 

20  

125' I200 115" i100 
I I I 1 1 I t I i i i i i i 

_ _ _ _ _ _ _ _ _ _ _ _  
: I Cyclosalpa pinnata quadrilumini 

CALCOFI CRUISE 5106 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

30 MAY - 2 0  JUNE 1951 
I 

I 

STATIONS 0 DAY *NIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0. 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 



77 

0 

,- 



40 

35 

30 

25 

20' 

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

0 

I 1 I I 

125' 1200 115O I100 

_ _ _ _ _ _ _ _ _ _ _ _  
; I Cyclosalpa pinnata quadrilumini 
I 

CALCOFI CRUISE 51 I O  
- 26 SEPTEMBER - 8 OCTOBER 1951 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY *N IGHT 

FRANCISCO ' , 

5 ,O 00 - 49,999 

CONCEPTION 

- 

0 
e .  

- 0 

0 

0 

- 

0 

18 

IO0 

i 5 O  

ioo 

150 

:00 

Thaliacea 

Cyc /os a /pa pinna tu q uadr i l  urn inis 
51 I O  



35 

30 

25 

20 

0 

0 

Thaliacea 

Cyclosalpa pinnata quadr i luminis 
5206 



0 

0 

80 

- - - - - - - - _ _ _ -  
:CyclosaIpa pinnata quadrilumini 

CALCOFI CRUISE 5209 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 
40° 

4-19 SEPTEMBER 1952 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000-49,999 

CONCEPTION 

350 

30' 

25O 

20" 

125" 120" I I Y  I IO" 

Thaliacea 

Cyclosalpa pinnata guadriluminis 

5209 



81 

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

: Cyclosalpa pinnata quadrilumin 
CALCOFI CRUISE 5210 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO I 
8 - 22 OCTOBER 1952 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

125" 1200 115" I IO" 

Thaliacea 

Cyclosalpa pinnata guadr i luminis 
52 IO 

0 

0 



1- 

il 

a 

a 

82 
125O 120" 115' I100 

_ _ _ _ _ - - _ _ _ - _  
: Cyclosalpa pinnata quadrilumin 

CALCOFI CRUISE 5404 
7 APRIL- I3 MAY 1954 MENDOCINO I 

40" 

STATIONS 0 DAY 

5,000 - 49,999 

35O 35" 

300 30" 

25O 2 5" 

200 20" 

125" I200 115' I IO" 

Thaliacea 

Cyclosalpa pinnata quadriluminis 
5404 



40 

35 

3 0  

25 

2 0  

125' 120" 115" 1100 
I I I 1 1 I 1 1 1 1 1 1 1 1 I 

0 

: 1 Cyclosalpa pinna tu quadrilumin 
1 

1 CALCOFI CRUISE 5804 
CAPE 

30 MARCH - 27 APRIL  1958 
MENDOCINO I 

i 

4 

1 
ESTIMATED ABUNDANCE PER 1000 m3 WATER 

1 STATIONS o DAY 0 NIGHT 

0 

0 

0 

0 

a 

a 
0 

0 

0 

0 

a 

0 

0 

0 

Thaliacea 

Cyclosalpa pinnata quadrilum inis 
5804 

03 

10" 

350 

30° 

7.5' 

200 





85 

3: 

30 

25 

20 

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

0 

- - - _ _ _ - - - - - - _  : Cyclosalpa pinnata sewelli 
I 

I 

I CALCOFI CRUISE 5109 
CAPE 
MENDOCINO I 

4 

I 

I 

30 AUGUST - 13 S E P T E M B E R  1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I S T A T I O N S  0 DAY N I G H T  

1-49 

SAN 50 - 499 
a FRANCISCO ' , 

L::, 500 - 4,999 

a POINT 
CONCEPTION 

0 0 

0 

0 

0 

0 
-*- 
0 

a 
a 

0 
a 

a 
0 

5,000- 49,999 

50,000-499,999 

a 
a 

0 

0 
0 

a 
0 

0 

a 

0 

, 



86 

0 

0 

0 

0 

125O 1200 115" 

_ _ - _ - - _ - - - - -  : Cyclosalpa pinnafa sewelli 

CALCOFI CRUISE 51 I O  

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 
40° 

26 SEPTEMBER - 8 OCTOBER 1951 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

3 50 350 

30" 30' 

25O 2 50 

20" 20" 

125" 1200 115" I IO" 

Tho liacea 

Cyclosalpa pinna ta se well i 
51 I O  

0 

0 

0 

0 



40 

35 

30 

25 

I200 1159 
I I I 1 1 I 

I 30° 125" 
I I 1 1 1 1 1 

0 

0 

0 

0 

0 

0 

strongylenteron 

CALCOFI CRUISE 5002 
3 I JANUARY - I9 FEBRUARY I 9  50 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY 

1-49 

I 

' 50 -499 
! 

I 500 -4,999 
CAPE I 

MENDOCINO I 

' 5,000 - 49,999 
I 

I 50,000 - 499,999 
0 I 

SAN 
FRANCISCO ' . 

0 

0 

0 

0 

0 

0 

0 

0 

.,._. .. >; ..... 

POINT 
0 /CONCEPTION q 

.,;:..: ,.,... .... 
0 

..:_ .. ..._ .. 

NIGHT 

m 

0 

0 

- * Based on oblique tows from approximately IO meters to surface 

0 

0 

0 

0 

Thaliacea 

Cyclosalpa strongylen t eron 

5002 



40 

35 

30  

25 

20 

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

_ _ _ _ _ _ _ _ _ _ _ _ _  'i : Cyclosalpa strongylenteron 
I 

I I I 1 I I I I 

0 

I I I I 1 I I I 

0 

I 

I CALCOFI CRUISE 5 I I I 
CAPE I 

MENDOCINO I 

I 

I 

I 

30 OCTOBER-12 NOVEMBER 1951 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY NIGHT 

SAN _ _  
FRANCISCO ', 

a 
500-4.999 

I - 49 

50 - 499 

a 
a 

J:: 

5,000- 49.999 

POINT 
, / C O N C E P T I O N  ,50,000~ 

0 

a 

II 

io0 

i5" 

500 

! 50 

!O" 

Thaliacea 

Cyclosalpa strongylenteron 

511 I 



Thaliacea 

Cyclosalpa strongylenteron 

5203 



90 

+ 5" 

40" 

35" 

30' 

25" 

I I I I I I 

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

Cyc /os a /pa virg u la 
CALCOFI CRUISE 4909 

5 -  I8 SEPTEMBER 1949 
ESTIMATED ABUNDANCE PER 1000m3 WATER* 

a 

a 

- 
0 

a 

a 

a 

0 

O a m O  

o m 0  

0 

0 

0 

0 

0 

a 

0 

0 

NIGHT 

m 
I 

' 50-499 
I 

1 500-4,999 
CAPE I 

MENDOCINO I 

I 5,000-49,999 
I 

0 

a 
0 

0 
0 

a 

I 50,000-499,999 
I 

SAN 
FRANCISCO ' . 

a 
0 

0 

a 
a 

0 
0 

a POINT 

0 
\?. /CONCEPTION a 

a 
a 

0 
0 

a 
a 

0 
a 

0 

a 
0 

0 
a 

0 
0 

0 

a 
a 

a 
0 

a 
0 

0 

0 

0 

a 
a 

0 

0 
a 

a 

a 
0 

a 

,-J .. :. 

'.. ...... L .,_. !: ...... .. ,. ..... 
a \.:; 

0 0 \ .... 
0 0 

0 

a 

a 
0 

0 

a 
0 .  

- * Based on oblique tows from approximately 70  meters to surface 

Thaliacea 

Cyclosalpa virgula 

4909 



91 
125' 1200 115" I IO" 

Cyc lo sa Ipa virg u la 

CALCOFI CRUISE 5106 

ESTIMATED ABUNDANCE PER 1000m3 WATER 
40" 

30 MAY - 2 0  JUNE 1951 
40" 

STATIONS 0 DAY *N IGHT 

FRANCISCO ' , 

5,000- 49,999 

CONCEPTION 

3 5 O  35" 

30" 30' 

25' 25' 

200 200 

125" I200 115" I IO" 

Thaliacea 

Cyclosalpa virgula 

51 06 



0 

* -  

a 
0 

0 

a 
0 

Thaliacea 

Cyclosalpa virgula 

5109 



40 

35 

30 

25 

20 

a 

0 

0 

a 
a 

0 

a 

125" 1200 115" I100 

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

I I Cyclosalpa virgula 
I 

CALCOFI CRUISE 5 I I I 
30 OCTOBER-12 NOVEMBER 1951 

MENDOCINO I 

I 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY NIGHT 

5,000- 49,999 

0 

m 0 

Thaliacea 

Cy c I os a lp a v i r g u la 

511 I 



4: 

4c 

35 

3c 

25 

I I I 1 I I I I I 1 

120" 115" 
I I I I I I 

130" 125" 
I I I 1 1 1 1 

I 1 1 1 1 

Dolio le t tu gegenbauri 

CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

28 FEBRUARY-I5 MARCH 1949 

STATIONS 0 DAY NIGHT 

' 500- 4.999 

1 5,000 - 49,999 

i 50,000 - 499,999 

CONCEPTION 

0 

0 

0 0 

0 0 

0 

0 

0 0 
0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

' Based on oblique tows from approxlmately 70 meters to surface 0 

a 
0 

Thaliacea 

Dolioletta gegenbauri 

4 903 

94 

450 

100 

350 

30° 

'5" 



95 
120" 115" 

I I I I I I 
130" 125" 

I I I I I I I 
- - 

Thaliacea 

Doliole t ta  gegenbauri 
4904 



4 5' 

40 

35 

30 

25 

I200 115' 
0 1  I 0 1  I 1 1 1 

130' 125" 
I I 1 1 

Dolioletta gegenbauri 

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

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STAT IONS 0 DAY 6 @NIGHT 

0 

0 

0 

0 

0 

* Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

t o  
0 

0 

0 

0 

2':: .:. ... :. '. 

... i '. .... ... :.. ..:.: ...... . ,.,. ...:. 
:..., 0 ..<: 

0 ...... .. .. ._... 

0 

0 

0 

0 

0 

0 

0 

96 

L 5" 

100 

350 

30" 

25' 

Thaliacea 

Dol io let ta gegenbauri 

4905 



4 

4c 

35 

30' 

2 5' 

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

I I I I I I I I 

gegenbauri 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

28 M A Y - I O  JUNE 1949 

0 

0 

* Based on obllque tows from approximately 70 meters to surface 0 

0 

0 

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

I 
125" 120" 115" I 30° 

Tha I iace a 

Dolioletta gegenbauri 

4906 



35 

30 

25 

1 I I 1 I I 

0 

0 

0 

I I I I I 1 1 1 1 

4< '. ..._... : ..,,. ..p j: 

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

..... .... ). 
0 0 ...... ..: .. I .. 

0 
0 

Thaliacea 

Doliole t ta  gegenbauri 

4907 

98 

150 

100 

15" 

io" 

! 50 



.- 

< 

40 

35 

30' 

2 5' 

0 

0 

0 

0 

0 

0 
0 

* Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 ,  

0 

99 

15" 

100 

55" 

io" 

:5" 

Thaliacea 

Doli0 le i t a  gegenbauri 

4908 



*- 

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

4: 

4c 

3E 

3c 

2 t  

I 

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

I 30° 

- ol io let ta gegenbauri 

0 
0 

0 

a 

0 

0 
e 

e 
a 

a 

a 
0 

0 

0 

0 
e 

0 

e 
a 

t 
a 

0 

a 

a 
0 

0 

e 

0 

0 

0 

0 

e 

a 

- * Based on oblique tows lrom approximutcly 70 metms  to surface 0 

0 

a 

100 

150 

100 

1 5 O  

io" 

'50 

T ha1 iacea 

Dolioletta gegenbauri 

4909 



4c 

35 

3c 

25 

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

0 0 

$' 
i Doliole i ta gegenbauri 

0 0 0 .  CALCOFI CRUISE 4910 
3 - 20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

1-49 

0 

0 

0 

0 

0 

* Based on oblique tows from approximately 70  meters to  surface 

0 

0 \\ ':;.: ... .:;;., .::::, 'L 

... '+. .._. 
'%:. 

v.;. 
4 0 .  B. 

0 

0 &< ".. .... ?. .;.. ..:,: ..:: 
0 '.:. 

i:... .._.._ 
0 0 ..... . ..... 

0 0 

0 

0 

0 

0 

* ,  

101 

450 

40' 

35O 

30' 

'50 

Thaliacea 

Doliole t t o  gegenbaur i 

4910 



102 

5002 



103 
130" 125" I200 115' 

ol io let ta gegenbauri 450 

CALCOFI CRUISE 5003 
2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

' 500 - 4,999 

MENDOCINO I 

' 5,000- 49,999 40' 

I 50,000- 499,999 

350 

0 

0 

30" 

25O 

Thaliacea 

Doliole t t a  gegenbauri 

5003 



'. - 

1 I 4  

olio le f tu gegen bauri 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

' 500  -4,999 

MENDOCINO I 

1 5 ,000-49,999 

I 50,000- 499,999 

T ha1 iacea 

Dolioletta gegenbauri 

5005  
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I I 

P 

I I I I I I I I I I I 

4: 

4( 

3: 

3c 

2: 

/ ' -  
.; Doli0 le t t a geg e n bauri 

CALCOFI CRUISE 5006 
6 - 2 3  JUNE 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY 0 NIGHT 

0 

* Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 

0 

0 

15" 

100 

55" 

500 

150 

Thaliacea 

Dolioletta gegenbauri 

5006 



4c 

35 

0 

3c 

0 

2;  

I I I I I I I I I I 

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

I 1 1 1 1 

gegenbauri 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 

a 

0 

0 

0 

0 

0 

0 

- * Based on oblique tows f rom approximately 70 meters  to surface 

0 

0 

0 

Y 

/ 

a 
0 

0 

*NIGHT 

m 

DIEGO 

0 

0 

0 

0 

Ty 0 0 

Tho I iacea 

Dol io let ta gegenbauri 

5009 
0 

116 

15" 

40° 

350 

30" 

3 0  



107 

I -  

- 



4c 

3: 

3c 

25 

20 

I 
125' 120" 115" I100 

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

- - - _ _ - - - - _ _ _  
: Dolioletta gegenbauri 
I 

I 

CALCOFI CRUISE 5106 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO t 

30 MAY - 2 0  JUNE 1951 
I 

I 

I STATIONS 0 DAY *NIGHT 

5.000- 49,999 

..__ 

0 

0 
0 

0 
a 

a 
a 

0 

a 
a 

0 

0 

0 

a 

Thaliacea 

Doliolet tu gegenbuuri 

5106 

10" 

350 

30" 

? 5" 

!O" 



IO9 
I I I 1 I I 

32 

30 

25 

20 

I I I I I I 1 I 

>:r ..;. I CALCOFI CRUISE 5109 (, CAPE 

30 AUGUST - 13 SEPTEMBER 1951 
.:., MENDOCINO 4 ..:. 

c 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

0 

Thaliacea 

Dolioletta gegenbauri 

5109 



I 

0 

0 

110 

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

: Doli0 le t t a gegen bauri 

CALCOFI CRUISE 51 I O  

ESTIMATED ABUNDANCE PER 1000m3 W A T E R  

26 SEPTEMBER - 8 OCTOBER 1951 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000-49,999 

CONCEPTION 

125" 120" 115" I IO" 

T ha liacea 

Dolioletta gegenbauri 

51 I O  

0 

0 

0 



4c 

3: 

3c 

25 

20 

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

_ _ _ _  
: Dolioletta gegenbauri 

0 

a 

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

111 

Thaliacea 
Doliole t ta  gegenbauri 

511 I 



112 

_* 

_ _ _ _ _ _ _ _ _ _ _ _  : Dolioletta gegenbauri 

CALCOFI CRUISE 5203 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

5 MARCH- 3 APRIL 1952 MENDOCINO I 

40" 40" 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

3 50 350 

30" 30" 

25' 2 5' 

200 20" 

125" 120" 115" I100 

Thaliacea 

Doliole tta gegenbauri 

5203 
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35 

30 

2 5  

20' 

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

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

: Doli0 le t ta ge gen baur i 
I 

Thaliacea 
Dolioletta gegenbauri 

5206 



35 

30 

25' 

20' 

I I I 1 I 1 I I 

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

_ _ _ _ _ _ _ _ _ _ _ _  
; Dolioletta gegenbauri 

I I I I I I I I 

I 

4 

I 
CAPE CALCOFI CRUISE 5209 
MENDOCINO I 

4 - 19 SEPTEMBER 1952 
I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

STATIONS 0 DAY 

1-49 

0 

0 

NIGHT 

m 

D 

._-_ 2. 

Thaliacea 
Dolioletta gegenbauri 

5209 

114 

100 

350 

30" 

? 50 

ZOO 



*- 

I I I I 1 I I I I 1 I 

4c 

3: 

3c 

25 

20 

I I I I 

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

_ _ _ _ _  
~ 

Doli0 let t a gegen bauri 
I 

I 

I CAPE CALCOFI CRUISE 5210 
MENDOCINO I 

I 8 - 22 OCTOBER 1952 
I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

0 

0 

0 

STATIONS 0 DAY 

1-49 

NIGHT 

. .__. 

Thaliacea 

Doliolet tu gegenbauri 

52 IO 

115 

40" 

35" 

30" 

? 5" 

!O" 



116 



.- 

117 
125O 1200 115' I100 

_ _ _ _ _ _ _ _ _ _ _ _  
; Dolioletta gegenbauri 

CALCOFI CRUISE 5404 

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER 

7 APRIL- I3 MAY 1954 
40" 

STATIONS 0 DAY *NIGHT 

FRANCISCO ' , 

5.000- 49,999 

350 

CONCEPTION 50,000-499,999 

3 50 

300 30" 

25O 25O 

200 200 

125' 1200 I100 

Thaliocea 

Doliolet ta gegenbauri 

5404 
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40' 

3 5' 

30' 

25" 

20" 

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

0 

0 

e 

e e 

0 

e 

e 

0 

- - -  
; Doliole t t a  gegenbauri 

0 

e 

0 

0 

3 

8 

I 

, CALCOFI CRUISE 5804 
30 M A R C H - 2 7  A P R I L  1958 

t 

I 

I 

I 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS o DAY 0 NIGHT 

5,000 - 49,999 

CONCEPTION 

0 

0 

e 

Thaliacea 

Doliole t t a  gegenbauri 
5804 
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_ _ _ _ _ _ _ _ _ _ _ _  
; Doliole t ta gegenbauri 

CALCOFI CRUISE 5806 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

4-26 JUNE 1958 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000 - 49,999 

CONCEPTION 

125" 120" I I 5 O  I IO" 

Thaliacea 

Dolioletta gegenbauri 

5806 



126 

0 

0 

0 

0 
0 

Thaliacea 

Doliolina mul ler i  

4906 



l i l  

I I 

4c 

35 

30 

25 

I I I I I 1 1 1 1 1 1 

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

o m o 0  
a o  

1 

a 
0 

0 
0 

0 .  

0 

a 
0 

0 
0 

0 
e 

0 

0 

a 

a 

0 

0 
a 

0 
0 

0 
a 

0 

Doliolina mulleri  
CALCOFI CRUISE 4909 

5-18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

STATIONS 0 DAY NIGHT 

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

0 
a 

a 
0 

0 
0 

0 
a 

a 

CAPE 
MENDOCINO 

0 

0 
a 

0 
0 

50 - 499 

500 -4,999 

5,000-49.999 

0 

1 

1 

I 50,000-499.999 

a 

0 
0 

a 

a 
0 

0 

0 

0 
0 

0 

0 

a 
0 

0 

a 

- * Based on oblique tows from approximately 70 meters  to surface 

0 I-.t, .. ... 
i......: 

0 

0 

a 

a 
0 

0 

- 

Thaliacea 

Doliolina mul ler i  

4909 

121 

* 5" 

40" 

350 

30" 

? 50 



122 

I I 

uc 

I I I I I 1 I 1 I I I 

3 

/ CALCOFI CRUISE 5009 

a 

0 

0 

a 

0 

a 

0 

a 

6 - 2 2  SEPTEMBER 1950 
a ESTIMATED ABUNDANCE PER 1000m3 WATER * 

m a  ( ' 50-499 

I 

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

MENDOCINO I .:::. 
a I 5,000 - 49,999 

I 

0 

0 

a 
0 

0 

a 

a 

0 

0 

a 
0 

0 
0 

0 

0 

a 

a 
a 

0 

0 

0 

0 

0 

a 

0 

0 

0 

a 

a 

0 

a 

I 

I 50,000 - 499,999 

- * Based on oblique tows from approximately 70 meters to surface 

0 

0 

0 
POINT 
CONCEPT I ON 

a 
a 

0 

0 

a 0 

a 
a 

0 

0 

a 
0 # 

a 
a 

0 

0 

a 

NIGHT 

0 

0 

a 
a 

0 

0 
0 

a 
a 

0 

0 

Thaliacea 

Doli0 l ina mul ler i  

5009 

? 50 

IO0 

350 

IO" 

! 5" 



0 

0 

0 

0 

0 

123 



124 

4c 

35 

30 

25 

20 

125' 1200 115' I100 
I I I I I I I I I I I I I I 

Doliolina mulleri  
I 

I 

I CALCOFI CRUISE 5106 
CAPE I 

MENDOCINO I 

I 

I 

I 

30 MAY -20  JUNE 1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY .NIGHT 

0 

0 

0 

1-49 

SAN 50 - 4 9 9  
FRANCISCO ' , 

5 0 0 - 4 , 9 9 9  

0 

0 

0 

0 

5,000- 49,999 

POINT 
, /CONCEPTION ' ,50.000 - 499,999 

0 

0 

Thaliacea 

Do lio l ina mu1 le r i  

5106 

100 

350 

30° 

? 50 

!OO 



125 

A 

3: 

3c 

25 

2c 

0 

0 

Thaliacea 

Do l io l ina mu/ le r i  

5206 

100 

350 

30° 

? 50 

20° 
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xs 

35 

30 

25 

20 

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

I,,- - - - - - - - - - _ -  
I 

I Doliolina mulleri  
I 

I 

I 
CAPE I CALCOFI CRUISE 5209 
MENDOCINO I 

4-19 SEPTEMBER 1952 
I 

I 

I 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

STATIONS 0 DAY NIGHT 

a 

0 

a 

Thaliacea 

Doli0 lin a mu/ ler i  

5209 



Thaliacea 

Doliol ina mul ler i  
5210 



0 

Thaliacea 

Doliolina mul ler i  
5403 



129 



UL 

I I 1 I I I i i i i i i i i 1 

I- 1 
! 

1 

1 

- 
CAPE 1 CALCOFI CRUISE 5804 ..-.._ ^^...^ 

0 

MCNVULINU I 4 40° 
30 M A R C H - 2 7  APRIL  1958 

1 ESTIMATED ABUNDANCE PER 1000 m3 WATER k '.<.. ..:.. 

...... ... ... ......... .. ,. .. c..; 
.9. , 

e 
e :... ii 

STATIONS o DAY NIGHT 

1-49 

l l l l l l l l l l l l l  ...7... 
50 -499 SAN i..' 

1 
-FRANCISCO ' , 

nmmmmmm p" 

c 
I 

0 

0 

e 

0 
0 5,000- 49,999 

0 
0 

0 e CONCEPTION ' ~0,000 - 499,999 
0 

e 0 350 
0 e 

0 
0 

e 

e 
0 

0 
0 

e 

e 

0 

30° 

0 

0 
0 

0 

e 0 
" 

0 0 

Thaliacea 

Do l io l in a mu1 ler i 
5804 



4c 

3E 

30 

25 

20 

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

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

I Dolioloides obscura 
I 

I 

I 
CAPE CALCOFI CRUISE 5804 
MENDOCINO I 

I 30 M A R C H - 2 7  A P R I L  1958 
I 

I 

I 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS o DAY 0 NIGHT 

0 

0 

Thaliacea 

Doli0 loides obscura 
5804 

131 

100 

35O 

30° 

? 50 

!OO 
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40 

35 

3 0  

25' 

20' 

I 

I Doliolo ides obsc ura 
I 

I 

CALCOFI CRUISE 5806 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

- 4-26 JUNE 1958 
, 
I 

I STATIONS 0 DAY NIGHT 

5,000 - 49,999 

CONCEPTION 

- 

- 

Thaliacea 

Dolioloides obscura 
5806 



133 

0 
0 

0 



3! 

3c 

25 

20 

I I 
I25O I200 115O I100 

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

_ _ _ _ _ _ _ _ _ _ _ _  
I Dolioloides rarum 
I 

I 

0 

0 

I CALCOFI CRUISE 5209 
CAPE 
MENDOCINO I 

4-19 SEPTEMBER 1952 
I ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER 

I STATIONS 0 DAY NIGHT 

0 

0 

134 

Thaliacea 

Dolioloides rarum 

5209 



T haliacea 

Dolioloides undulatum 
5804 



.-. 

40 

35 

30' 

25' 

20' 

1% 

Thaliacea 

Doliolo ides undula turn 
5806 

40° 

350 

30' 

!5" 

!O" 



40 

35 

30' 

2 5' 

I200 115' 
I I I I I I 

I 30° 125' 
I I I I I I I g. Doliolum denticulaturn 

CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 FEBRUARY-I5 MARCH 1949 

STATIONS 0 DAY NIGHT 

1-49 - 

' 50-499 
I 

' 500- 4,999 
I 

MENDOCINO I 

I 5,000 - 49,999 
I 

e 
0 

e 
0 

0 
a 

0 
e 

e 
0 

a 
e 

I 

I 

I 50,000 - 499,999 

15" 

40° 

55" 

io0 

~ 5" 

Thaliacea 

Doliolum denticulu tum 

4903 



Thaliacea 

Doliolum denticulatum 
4904 



139 

-ru- 

Thaliacea 

Doliolurn den t ic u la turn 

4905 

. . I._ . 



140 

I I I I I I I I 

m. 

I I I I I 

.* 

4c 

35 

30 

25 

e o  

0 

e 
e 

0 
0 

e 
0 

0 
0 

0 

0 
e 

e 
0 

* Based on 

1 '  
i Doliolum den ticulatum 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 MAY - I O  JUNE 1949 

0 '  
I I I 1 I I I I I I I 1 I I I 

130" 125" 120" 115O 

Thaliacea 

Doliolurn denticula turn 

4906 

150 

10" 

350 

500 

!50 



"-- 

,I_ 

45 

40 

35 

30 

2 5  

130" 125" 120" 115' 
I .  I 0 1  . I  l o  l o  1 I I 1 I I I 

0 

lum den t icula t um 
CALCOFI CRUISE 4907 

I - 16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
STATIONS 0 DAY NIGHT 

1-49 
I 

' 50 - 499 

' 500 -4,999 ..:: 

0 
0 0  CAPE I 

0 MENDOCINO I 
0 ..:_. .:.. 

0 ' 5,000-49,999 
e o  I 1.. .::. I 

I 

I 50,000-499,999 

- * Based on oblique tows from approximately 70 meters to surface 

Thaliacea 

Doliolurn denticu la  turn 

4907 

141 

15" 

10" 

J 50 

50" 

15" 



0 
0 

Thaliacea 

Doliolum denticula tum 

4908 



143 

Thaliacea 

Doliolum denticula turn 

4909 



.- 

I I 

4: 

4c 

35 

30 

25 

I I I I I I I I 1 I I 

0 0  

. * O  

. O O  

0 

0 

0 

lum dent icula tum 
CALCOFI CRUISE 4910 

3 - 20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

STATIONS 0 DAY 

1-49 

1: ' 50 - 499 

.i?' ' 500 - 4,999 

.:.. MENDOCINO I 

0 y: I 

(,, CAPE 
.... 

1 5,000- 49,999 

NIGHT 

m 

I 

I 50,000 - 499,999 

0 \>, *.. 

SAN > 

144 

Thaliacea 

Doliolurn denticula turn 

4910 

4 5" 

10" 

350 

500 

150 
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I I 

"-. 

I I I I I I I I I I I 

P. 

40 

35 

3 0  

2 5' 

0 

0 

e 
0 

0 

0 

e 

e 

den t icu la tum 

CALCOFI CRUISE 5002 
31 JANUARY - I9 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
STATIONS 0 DAY NIGHT 

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

' 50-499 

' 500-4,999 
CAPE 4 

MENDOCINO I 

I 5,000-49,999 
I 

I 

I 

I 50,000 - 499,999 

SAN 
FRANCISCO ' . 

.... ..:::.. 
0 0  .... :: ...... 

0 

0 

0 

e 
e 

e 

.;..._ ..._. 

\. 

ii. 

e %,, .... 
8. 
I::.. 

0 

e 

POINT 

/CoNCEPTloN 

Thaliacea 

Doliolum denticula turn 
5002 

? 5" 

to0 

55" 

IO0 

5" 
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I I 

45 

40 

35 

30' 

2 5' 

I I I I I I I 1 I I I 

- Doliolum denticulatum 
CALCOFI CRUISE 5003 

2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

0 

0 

CAPE 
MEN DOC I NO 

'.5 ..;.:::::.,. .,:: < ..... ' Q .... . 

0 

50 - 499 

500 - 4,999 

5,000 - 49,999 

50,000- 499,999 

POINT 
/CONCEPTION 

0 

p/ 

* Based on oblique tows from approximately 7 0  meters to surface 

Thaliacea 

Doliolurn denticula turn 

5003 

& 5" 

100 

55" 

IO" 

' 50 
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45 

40 

3 5  

30' 

2 5' 

e 

0 

0 

e 
a 

e 

0 

Doli0 lum den t icula f um 
E CALCOFI CRUISE 5005 

3-18 MAY 1950 
ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 6 

a 

0 

a 
0 

0 

a 
0 

e 

1-49 m 

I 30° 125" 120" 115' 

0 

- * Based on oblique tows Irom approximately 70  meters to surface 

CAPE 
MEN DOC I NO 

50 - 499 

500-4,999 

5,000 -49,999 

50,000 - 499,999 

SAN 
0 FRANCISCO ' , 

0 ...._. ),.. ._.... 

0 

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

130" 125' 120" 115O 

T haliacea 

Doliolum den t ic ula turn 

5005 
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4c 

35 

0 

3c 

0 

25 

120" 115' 
I I I I I I 

130" 125' 
I 1 1 1 1 1 1 

e 

0 

0 

e 

0 

e 

0 

0 

e 

0 

e 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

e 
ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER * 

STATIONS 0 DAY * N I G H T  

/ 0 

0 

0 

e 
0 

i" 
,:! Doli o I um den t i c u I a tu m 

e 
e 

0 

e 

CAPE 1 

MENDOCINO I 

1-49 

50- 499 

500 -4,999 

5,000 - 49,999 

50,000 - 499,999 

e 
e 

0 

0 

e 

0 

0 

e 

11 PI'' 
- * Based on oblique tows from approximately IO meters to surface 

0 

e 

0 
0 

e 
e 

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

Tha I iacea 

Doliolum denticulatum 

5009 



3! 

3c 

25 

20 

125O 1200 115" I100 
I I I I I I I I I I I I I I I I 

-: Doliolum dent icula tum 
I 

I 

I CALCOFI CRUISE 5103 
I 

MENDOCINO I 
8 - 23 MARCH 1951 

I 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY * N I G H T  

SAN 
FRANCISCO ' , 

1-49 

50 -499 

50 0 -4,99 9 

5,000-49.999 

50,000 - 499,999 

Thaliacea 

Doliolum denticula tum 

5103 

150 



4( 

3: 

3c 

25 

20 

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

0 

a 

0 

0 

a 

0 

: Doliolum den t icula tum 
I 

I 

I CALCOFI CRUISE 5106 
CAPE 
MENDOCINO I 

I 

I 

I 

30 MAY - 2 0  JUNE 1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS ODAY *N IGHT 

1-49 

50 - 499 

a 

0 500 - 4,999 

5 ,O 0 0 - 49,99 9 

0 

a 
' ~0.000-499,999 

0 

0 

7 

151 

Thaliacea 

Doliolurn denticulaturn 

5106 



0 

152 

_ _ _ _ _ _ _ _ _ _ _ _  
: Doliolum den ticulatum 

CALCOFI CRUISE 5109 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO I 

30 AUGUST - 13 SEPTEMBER 1951 

STATIONS 0 DAY NIGHT 

5,000- 49,999 

50,000- 499,999 

T ha ti ace a 

Doliolurn denticula turn 

5109 



153 

_- 

a 

0 

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

: Doliolum denficulatum 
CALCOFI CRUISE 51 I O  

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  W A T E R  

26 SEPTEMBER - 8 OCTOBER 1951 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000-49,999 

CONCEPTION 

1 2 5 O  I200 115' I IO" 

Tha liacea 

Doliolum denticulatum 

51 I O  



4( 

3: 

3c 

25 

20 

0 

0 

_ _ _ _ _ _ _ _ _ _ _ _  
: Doliolum den t icula tum 
I 

I 

CALCOFI CRUISE 5 I I I 
MENDOCINO I 

30 OCTOBER-12 NOVEMBER 1951 
, 
I 

I 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

STATIONS 0 DAY NIGHT 

5,000- 49,999 

CONCEPTION 

Thaliacea 

Doliolum dent ic u la turn 

511 I 

154 

400 

350 

30' 

? 50 

!O" 



4c 

3: 

30 

25 

20 

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

_ _ _ _ _ _ _ _ _ _ _ _ _  
: Doli0 lum dent icula tum 
I 

I 

I CALCOFI CRUISE 5203 
CAPE 
MENDOCINO I 

I 5 MARCH- 3 APRIL 1952 
I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY NIGHT 

0 

1-49 

50 - 499 

5 00 - 4,999 

5,000- 49,999 

' ,50,000 - 499,999 

Thaliacea 

Doliolum denticula turn 

5203 

155 

400 

350 

30" 

? 50 

!OO 
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35 

30 

2 5' 

20' 

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

_ _  
: Doli0 lum den t icu la tu m 

0 

0 

4 

4 

I 
CAPE CALCOFI CRUISE 5206 
MENDOCINO I 

I 3 -  21 JUNE 1952 
I 

I 
ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

0 

0 

0 

0 

0 

I 

CONCEPTION 

STATIONS 0 DAY 

1-49 

50 - 499 

500-4,999 

5,000 - 49,999 

50,000 - 499,999 

NIGHT 

m 

0 

Thaliacea 

Doliolum denticula tum 

5206 



Thaliacea 

Doliolurn denticula turn 

5209 



4c 

3: 

30 

25 

20' 

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

0 

0 

a 

0 

I 

: Doliolum den ticulatum 
CALCOFI CRUISE 5210 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

..? .+' 
( k % ? I O C I N O  i I 

8 - 22 OCTOBER 1952 

I 

I STATIONS 0 DAY NIGHT k:.. 
I 

1-49 

0 
50 - 499 

FRANCISCO ' , ...... 
0 oo) ....... ....... 

0 .:.' 
0 .e.. 

.:._ 

500 - 4,999 

5,000 - 49,999 

0 

POINT 
' 50,000 - 499,999 

a 

0 

158 

Thaliacea 

Doli0 /urn den t icula turn 

5210 

100 

150 

100 

! 5" 

'00 
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4c 

35 

30 

2 5  

2 0  

125' 120" 115" . 1100 
I I I I I I I I I I I I I I 

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

: Doli0 lu m den t ic u I a t u m 
I 

I 

CALCOFI CRUISE 5403 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

3 MARCH-5 APRIL 1954  
I 

I 

I STATIONS 0 DAY NIGHT 

1-49 

5 0  - 499 SAN 
FRANCISCO ' , 

5 0 0 - 4 , 9 9 9  

5,000-49,999 

G ,.,.:?' 
v... 

Thaliacea 

Doliolum denticula turn 

5403 



4c 

3: 

3c 

25 

20 

1 I I I I 1 1 I 

125" 120" 115O I100 
I I 1 I $;, ' I I I t I I I I I I I I 

I I I I I I I I 

I 

I 

I CALCOFI CRUISE 5404 
CAPE 
MENDOCINO I 7 APRIL- I 3  MAY I 9 5 4  

I 

I 

I 

I 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

STATIONS 0 DAY *NIGHT 

0 

1 CO 

400 

350 

30° 

150 

!OO 



161 

.- 

4c 

35 

30 

25 

2 0  

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

_ _  
: Doliolum den t icula turn 

CALCOFI CRUISE 5804 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

30 M A R C H - 2 7  APRIL  1958 
I 

I 

I STATIONS o DAY 0 NIGHT 

Thaliacea 

Doliolum denticulatum 
5804 



162 



163 

Doliopsis rubescens 

CALCOFI CRUISE 5806 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

4 - 2 6  JUNE 1958 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000 - 49,999 

CONCEPTION ' ~0,000-  499,999 

Thaliacea 

Doliopsis rubescens 
5806 



Q. 

25' 

45 

40 

3 5' 

30' 

* Based on oblique tows from approximately 70 meters to surface -- 0 

e 

- 
0 

0 

I I 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

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

' 5 0  - 499 

I I I I I I 1 1 1 1 1 

0 
0 

0 
0 

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

' 500 - 4,999 
CAPE 
MENDOCINO I 

I 5,000 - 49,999 
I 

I 

I 

I 50,000 - 499,999 

1 

0 

0 

0 

...: ...... .-+- 7, .... :...... . 
0 ..:. 

o w  \': '.':,., ,: !;b ..... .... ..:::.. ..;. 

0 
0 .:;. 

0 
0 .::., ..:. :,: 

0 .. .: .. .. 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Thaliacea 

lasis zonaria 

4903 

164 

4 50 

40° 

35" 

30" 

75.3 
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4 5' 

40' 

3 5' 

30' 

2 5" 

1200 115' 
I I I I I I 

130" 125O 
1 1 1 1 1 1 1 

lasis zonaria 

0 
e 

0 

0 
0 

0 
e 

0 
0 

0 
0 

0 
0 

* Based on oblique 

CALCOFI CRUISE 4904 
28 MARCH-I2 APRIL 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

STATIONS 0 DAY *NIGHT 

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

1 

I 5 0 - 4 9 9  

1 , 5 0 0 - 4 , 9 9 9  

: 5,000-49,999 
CAPE , 

1 

' 50,000- 499,999 
1 

0 

SAN 
FRANCISCO ' , 

0 0 O Q 0  

0 

0 

0 

tows from approximately IO meters to surface 

0 
0 

0 

0 
e 

0 

0 
0 

0 

0 

0 
0 

0 

e 
0 

0 

0 0 

0 

0 

e 
0 

0 
0 

0 

0 

0 

0 

0 

0 

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

130" 125" 120" 1150 

Thaliacea 

lasis zonaria 
4904 
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4 50 

400 

350 

30° 

? 50 

0 1  I a 1  I l o  1. 0 I I 1 1 1 1 1 

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

lasis zonaria 
4 5  

40 

35 

30' 

2 5' 

0 

0 

a 

0 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER* 

28 APRIL-  14 MAY 1949 

STATIONS 0 DAY @NIGHT 

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

0 

0 

0 

0 

(,\ 
0 ':: 

;?' 

..... ::.. 

50 - 499 

500-4,999 

5,000 - 49,999 
- CAPE 

MENDOCINO 
0 

0 

(: ;, 

0 P:., 
0 'C.. 

1 

1 

I 50.000-499,999 

0 
0 

..:ii.. ..... 
SAN 
FRANCISCO ' , ... I :  ... . ._. 0 

0 
a 

0 

POINT 

a 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

- Based on oblique tows from approximately 70 meters to surface 0 

0 

0 

Thaliacea 

lasis zonaria 

4905 
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a 

w 

45 

40 

35 

30 

2 5  

o o  
0 

0 

0 
0 

0 
0 

0 
0 

0 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 MAY - I O  JUNE 1949 

STATIONS 0 DAY NIGHT 

1-49 - 

0 

0 
0 

0 

0 
0 

0 

0 

1 

' 5 0 0 - 4 , 9 9 9  
1 

MENDOCINO I 

I 5.000-49,999 
1 

, 
I 50,000-499,999 
1 

SAN 
FRANCISCO ' , 

- * Based on oblique tows from approximately 70  meters to surface 

( 
._.. 

CONCEPTION 

0 SAN 
0 

0 

'"7) 0 

0 

0 

0 

0 

0 

0 ,  

Thaliacea 

lasis zonaria 

4906 



4: 

4c 

35 

30 

2 5  

1 .  I 0 1  b I  l o  l o  I I I I I I I 

0 

0 
b 

0 

b 
0 

0 

0 
0 

0 

0 

b 
0 

0 

lasis zonaria 

CALCOFI CRUISE 4907 
1-16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

{ STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

b 
0 

0 

b 
b 

0 
0 

0 
b 

0 
0 

b 

1-49 _ - - _  

50 - 499 

500 -4,999 

5,000-49,999 

I 

I 

I 50,000-499,999 

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

0 :.:.. ......, .....>_ 

0 

0 

b 

- * Based on oblique tows from approximately IO meters to surface 

b 

0 

0 

0 

b 

b 

168 

4 5" 

10" 

350 

50" 

I50 

Thaliacea 

lasis zonaria 

4907 
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0 

45 

C 

40 

35' 

30' 

2 5' 

130" 125" 120" 1150 
0 1  a 1 0  0 1 .  l o  l o  l o  i 1 i i i i i 

0 

lasis zonaria 

CALCOFI CRUISE 4908 
3 - 22 AUGUST 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  

STATIONS 0 DAY NIGHT 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
a 

CAPE 
MENDOCINO 

1-49 

50 - 499 

500 - 4,999 

5,000 - 49,999 

50,000-499999 

0 
0 

0 
0 

0 

0 
0 

a 

0 
0 

0 
0 

0 

SAN FRANCISCO ', 

0 
0 

0 

- * Based on oblique tows from approximately IO meters to surface 

POINT 
CONCEPTION 

0 
0 

0 

0 

0 

0 
a 

/=GO/? :p ~, ...... .... :.., 

?.. 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

Thaliacea 

lasis zonaria 

4908 

50 

00 

5" 

3" 

5" 
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ps 

45 

< 

40 

3 5' 

30' 

130' 
I I I I I I I 

a O O a * ~ ~ * a  CALCOFI CRUISE 4909 
5 - 18 SEPTEMBER 1949 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

- 1-49 m 
I 

' 50 - 499 

I 

0 ' 500-4.999 
0 .  CAPE I 

0 MENDOCINO I 

- I 5,000 - 49,999 0 
0 

0 .  I 

I 

I 

I 50,000-499,999 

a 
m 

0 

0 

0 
0 

a 

0 
0 

0 

0 

0 

a 
a 

CONCEPTION 

a 

0 
a 

a - 
0 

0 
0 

0 

0% 
0 

t a  

a 

0 
0 

a 
a 

0 

0 

a 

* Based on oblique tows from approxmately 70 meters  to surface 0 

0 

0 

a 

a 

0 

0 

Thaliacea 

lasis zonaria 

4909 

400 

35" 

30" 
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4 50 

40' 

35" 

30° 

25' 

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

120" 115" 
I I I I I I 

130" 125" 
1 I I I I I I 

I 

lasis zonaria 
4e 

4c 

3: 

3c 

25 

- 

0 0  
0 , 

0 

a 

0 

a CALCOFI CRUISE 4910 
3 - 20 OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

NIGHT 

' 50 - 499 

' 500 - 4,999 
I 

MENDOCINO I 

4 5,000- 49,999 
I 

I 

I 50,000 - 499,999 
I 

SAN 
FRANCISCO ' , 

a 

0 

0 

0 
- 

POINT 
CONCEPTION a 

0 

0 
a 

a 
0 

a 

.._... ..___ 
*-*- ( 

0 

a 
0 

a 

Thaliacea 

lasis zonaria 

4910 



I I 

0 

I I I I I I I 1 1 1 1 

lasis zonaria 

CALCOFI CRUISE 5002 
31 JANUARY-I9 FEBRUARY 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

'i 'a o o  

0 0 

0 

0 

50 -499 

500 -4,999 

5,000 - 49,999 

I 

I 

I 50,000 - 499.999 

0 

0 

0 
SAN 

0 FRANCISCO ', 

0 

- * Based on oblique tows f rom approximately 70  meters  to surface 

" (  
0 ::. 

0 

m 

0 

0 

0 

0 

0 0 1p1 '..:;:;..:&: .... 0 0 ..:. 
0 !: ....... ... 

0 
b.... .... 

0 .. ... .. . ._ ..:.. 
0 

0 0 
0 

0 

0 

0 

0 

Thaliacea 

lasis zonaria 

5002 
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.u_ 

45 

4c 

35 

3c 

2f 

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

Thaliacea 

lasis zonaria 

5003 

$50 

400 

3 50 

30' 

25" 



4c 

3: 

3c 

2: 

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

- 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

* Based on oblique tows f rom approximately 70 meters to surface - 

0 

0 
0 

0 

0 

0 

0 

0 
0 0 

0 0 

0 

0 

0 

Thaliacea 

lasis zonaria 

5005 

174 

150 

400 

3 50 

30' 



4c 

35 

3 0  

2 5' 

I I I I I I I 1 I 1 

I 
I 30° 125" 120" 115" 

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

lasis zonaria 

1 

0 

0 

1 1 1 

0 

0 

0 

1 

CALCOFI CRUISE 5006 
6 - 2 3  JUNE 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
{ STATIONS 0 DAY 

1 

' 50- 499 
1 

' 500-  4,999 
CAPE 1 

MENDOCINO I 

I 5,000- 49,999 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

I 50,000- 499,999 

SAN 
FRANCISCO ' , 

0 0 j; 
0 .:: 

0 

POINT 
0 

0 0 

NIGHT 

0 o\,,, . .... , , . .__ 

Y.'. 

c n .'. 
...... O -*-= '-'"'"' 

'DIEGO i ..:., .:.. SAN > 

oQ\\ .;::.. -... Y:.. ..>, ..., 

.a. .. 0 .. .... ::::, '.. 

0 4< .-.:;.::::;,::..: . .  2: 

.... 
0 0 ?::::. .... 

0 ..... ..: .. 
0 '?" 

o o  

* Based on oblique tows from approximately 70  meters to surface 

Thaliacea 

lasis zonaria 

5006 

175 

* 50 

IO" 

50 

0" 

5" 



,*a- 

I I 

- 

I I I I 1 1 1 1 1 1 1 

40 

3 5  

0 

30' 

0 

2 5" 

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

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

lasis zonaria 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
STATIONS 0 DAY * N I G H T  

1 

CAPE 1 

MENDOCINO I 

- 
i 

1 

1-49 

50-499 

5 0 0 - 4 , 9 9 9  

5,000 - 49,999 

50,000 - 499,999 

0 

* Based on oblique tows from approximately 70 meters to surface 0 

0 

Tholiacea 

lasis zonaria 

5009 

176 

450 

100 

15" 

0" 

50 



177 

lasis zonaria 

CALCOFI CRUISE 5103 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO 
8 - 23 MARCH 1951 

STATIONS 0 DAY *NIGHT 

FRANCISCO ’ , 

5,000-49,999 

CONCEPTION 

Thaliacea 

lasis zonaria 

5103 



4( 

31 

3c 

25 

20' 

I 

- 

0 

a 
- 

y - - - - - - - - - - - 
I 

I lasis zonaria 
I 

I CALCOFI CRUISE 5106 'h .c' 
.? 

MENDOCINO I 

I 30 MAY - 2 0  JUNE 1951 ..i. 

(.., CAPE 
.... 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS O D A Y  *NIGHT 

1-49 

a 

0 

50 - 4 9 9  

500- 4,999 

5,000- 49,999 

0 

0 

0 

a 

a 
0 

0 

'(c ..._ 

0 

a 

a 
a 

Thaliacea 

lasis zonaria 

51 06 



0 

0 

Thaliacea 

lasis zonaria 

5109 





,- 

e 

35 

30 

25  

20' 

I 
125' 1200 115" I100 

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

I 

I CALCOFI CRUISE 5 I I I 
CAPE I 

MENDOCINO t 
30 OCTOBER-I2 NOVEMBER 1951 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY NIGHT 

0 
0 

0 

0 

0 

Thaliacea 

lasis zonaria 

511 I 
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lasis zonaria 
CALCOFI CRUISE 5203 

ESTIMATED ABUNDANCE PER 1000m3 WATER 
5 MARCH- 3 APRIL 1952 

STATIONS 0 DAY NIGHT 

Thaliacea 

lasis zonaria 

5203 

..... l_i . .. ~ . .  ~~ ~~ ~~ ~ ~ .-.. - --lll.. . . . 



183 



184 

lasis zonaria 
CALCOFI CRUISE 5210 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO I 

8 - 22 OCTOBER 1952 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

Thaliacea 

lasis zonaria 

52 IO 



Thaliacea 

lasis zonaria 

5403 



4 

3 

3( 

2: 

20 

I I I t I I I 1 I I I 

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

I 

I 

I 

I 

CAPE I 

MENDOCINO I 

$ 

lasis zonaria 

CALCOFI CRUISE 5404 
7 APRIL- I 3  MAY 1954 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY .NIGHT 

0 

e 
e 

e 

e 

0 
0 

- 

0 

- 

?,;;::A,?:. 

w .:? 
SAN 

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

1-49 m 
50-499 

POINT 
50,Q00-499,999 

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

125O 1200 115' I100 

Thaliacea 

lasis zonaria 

5404 



Thaliacea 

lasis zonaria 
5804 



188 
0 1  I 

4: 

4c 

35 

30 

25' 

0 1  I l o  l e  0 1 1 1 1 1 1 1 

0 .  

0 

0 

0 0  

0 
0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

e 
e 

lhlea punctata 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 
28 APRIL-  14 MAY 1949 

STATIONS 0 DAY *N IGHT 6 
1-49 - 

1 

' 50 - 499 
1 

' 5 0 0 - 4 , 9 9 9  
CAPE 1 

MENDOCINO 
I 5,000-49,999 
1 

0 

e 

0 

0 
0 

e 
0 

0 

0 

0 

e 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

* Based on oblique tows from approximately 70 meters to surface 

0 0 ,< ..:: 

-.. .... :, ,.:: y.,:,. ..... 
:::::.. 0 "<:: 

0 0 ...._ . . .. ..._. .. . . 
0 

..:.. 
0 

0 

0 

0 

0 

0 

0 

0 ,  

Tho1 iacea 

lhlea punctata 

4905 



45 

40 

3 5' 

30' 

2 5' 

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

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

1 I lhlea puncta tu 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 M A Y - I O  JUNE 1949 

STATIONS 0 DAY NIGHT 

1 - 4 9  

CAPE 
MENDOCINO 

0 

5 0  - 499 

5 0 0 - 4 , 9 9 9  

5,000-49,999 

1 

1 

I 50,000-4-999 

0 
0 

0 

0 

0 
0 

0 

* Based on oblique tows from approximately 70  meters to surface 0 

0 

0 

0 

0 

0 

0 

119 

Tha I iace a 

lhlea punctata 

4906 



0 1  . I  I .  I l o  l o  I i i i i i i 

0 

Ihlea punctata 4: 

4c 

35 

30' 

2 5' 

- 

0 

- 
0 

0 CALCOFI CRUISE 4907 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  
I -  I6  JULY 1949 

STATIONS 0 DAY NIGHT 

. O O  

0 

50 - 499 

500-4,999 

5,000 - 49,999 
. . CAPE 

MENDOCINO 0 
0 

0 
0 

1 

1 

1 50,000- 499,999 

0 . 0 

0 
0 

SAN 
FRANCISCO ' , 

0 . 

/ DIEGO 

. ::.. . ..:._ .<., .*.:. 
i;' .+;:2. .. sANk; .:.. ..:. 

0 
0 

0 . 
0 

0 . 
0 

0 . 
0 

0 . 
0 

0 . . 
0 

0 . . 
0 

0 
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120" I I 5 O  

I I I I 1 I 
130' 125' 

I I I I I I I - - 

I 3 5" 

0 

0 
0 

0 

a 
0 

a 
a 

a 
a 

0 
0 I 

I a 

Thaliacea 

lhlea punctata 

5002 



4 

4( 

3: 

30 

23 

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

lhlea punctafa 

I I I I I I I I I 

CALCOFI CRUISE 5003 
2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY NIGHT 

1 1 1 1 1 

a 

1 

a 

0 

0 

a 

a 

0 

a 
a 

a 

0 

0 

a 

- CAPE 
MENDOCINO 

a 
0 

a 

0 

a 
0 

0 

!' ... \.. ..... ._ -.; ,:.. ,.:'.>. .. : .. .::;:.. I: 

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

0 ',.::, 
0 

a 

0 

0 

a 

a 

0 0 

a 0 

0 

0 

0 

a 

. * Based on oblique tows from approximately IO meters to surface 

50 - 499 

500 - 4,999 

5,000- 49,999 

50,000- 499,999 

SAN 
FRANCISCO ' , 

a 
a 

a 
0 0 

0 

a 
a 

0 
0 

192 

450 

10" 

i 50 

00 

5" 



4: 

4c 

35 

30 

25 

130' 125' 

- 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

' 50-499 

1 500-4,999 

- 0 

0 

, 50,000- 499,999 

FRANCISCO ' , 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 
0 0 

0 0 

0 0 

0 
0 0 

0 0 

0 

Based on obllque tows f rom approxlmately IO meters to surface 0 

T haliacea 

lhlea punctata 

5005 

193 

450 

10" 

350 

50" 

!50 



194 

I I 

u) 

I I I I 1 1 1 1 1 1 1 

4! 

4( 

3: 

3c 

25 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

1 

I 500-4,999 
CAPE 1 

MENDOCINO I 

I 5,000 - 49,999 
1 

0 

0 

1 

a 50-499 

0 

0 

0 

0 

e 

* Based on oblique tows from approximately 70 meters to surface 

0 0 

e 0 

e 

Thaliacea 

lhlea puncta tu 

5006 

150 

+OO 

550 

IO" 

5" 



4: 

40 

35 

0 

30' 

0 

2 5' 

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

e 

0 

0 

a 

0 

a 

0 

0 

a 

e 

0 

a 

lhlea punctata 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

e ESTIMATED ABUNDANCE PER 1000m3 WATER * 

e 
a 

0 

0 

e 
0 

0 

a 
0 

0 

e 
a 

0 

0 

a 
0 

e 
a 

0 

0 

0 

a 

0 

0 

0 

0 

a 

a 

0 

e 

' 50- 499 
I 

' 500-4,999 
4 

I 

I 5,000 - 49,999 
I 

I 50,000 - 499,999 

SAN 
FRANCISCO ' . 

a 
0 

0 

* N I G H T  

m 

0 
a 

a 

0 

a 
0 

0 0 0 

a e 

0 

0 

a 
0 

- * Based on oblique tows from approximately 70  meters to surface 

e 0 
0 

e 

3 
e 

195 

Thaliacea 

lhlea punctata 
5009 

4 5" 

100 

150 

IO" 

5" 



35 

30 

25' 

20' 

0 

0 

0 

I I I 1 I 1 1 I 1 1 1 1 1 1 1 1 1 
125" 1200 115" I IO" 

Thaliacea 

lhlea punctata 

5103 
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4( 

3: 

3c 

25 

2 0  

a 

0 
0 

a 

a 
a 

0 

a 

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

I lhlea punctata 
I 

I 

CALCOFI CRUISE 5 I I I 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO I - 30 OCTOBER-12 NOVEMBER 1951 
I 

I 

I STATIONS 0 DAY NIGHT 

5,000- 49,999 

CONCEPTION 

a 

0 

a 
a 

Thaliacea 

/Mea punctata 

511 I 



.'"- 

A 

198 

CALCOFI CRUISE 5203 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

5 MARCH- 3 APRIL 1952 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

CONCEPTION 

125O I200 I100 

Thaliacea 

lhleu punc tu tu 

5203 



4c 

35 

30 

25' 

20" 

199 
I I I I 

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

> 

0 



200 

CALCOFI CRUISE 5209 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

MENDOCINO I 

4 - 19 SEPTEMBER 1952 

STATIONS 0 DAY NIGHT 

5,000- 49,999 

Thaliacea 

lhlea punctata 

5209 

0 



201 

CALCOFI CRUISE 5210 

ESTIMATED ABUNDANCE PER 1000m3 WATER 
8 - 22 OCTOBER 1952 

STATIONS 0 DAY NIGHT 

5,000 - 49,999 

CONCEPTION 

Thaliacea 

lhleu punc tu tu 

52 IO 

0 

0 

0 



202 
125" I200 115' I IO" 

CALCOFI CRUISE 5403 

ESTIMATED ABUNDANCE PER 1000m3 WATER 
40" 3 MARCH-5 APRIL 1954 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000-49.999 

CONCEPTION 

3 50 35" 

30" 30" 

25" 2 5" 

20" 20" 

125" 120" 115O I100 

Thaliacea 

lhlea punctata 

5403 

. .. . rill ~ 1 1 - 1 - - -  _l_^"l - . .. " ...-.------ 111-".-. . - 



203 

q00 

350 

300 

!50 

!O" 

I 

Inen  . ^ ^ ^  

I CALCOFI CRUISE 5804 'C ..>' (,, CAPE 
MENDOCINO 4 

30 M A R C H - 2 7  APRIL 1958 0 '2;. 
0 '.+. 

I ESTIMATED ABUNDANCE PER 1000 rn3 WATER 
4c 

3: 

30 

25 

20 

I 

I STATIONS o DAY NIGHT 

1-49 rn I 

0 

cnr,  ..... I l l l l I l i l l l l I  
liiiiiiiiiiil 50 - 499 
nnnmnnmmrm - e.. llillilllllilllllilllil ..:::::,. 

0 0 %  

0 ..:.. 
0 0 ?.. 

0 ..: 
0 

0 

500 - 4,999 

5,000 - 49,999 

' ' ' 50,000 -499,999 7 POINT 
/CONCEPTION 

0 , -  

0 

0 
0 

0 

0 
0 

0 
-. 

o \  0 

0 

0 

0 

- 

0 

._-_ 
0 

0 

0 

0 

0 
0 

1 0 0 - v;. 

Thaliacea 

lhlea punctata 
5804 



45 

40 

3 5  

3 0  

25 

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

- 

i; 
- ; Pegea confoederata 

45" 

CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  

28 FEBRUARY-I5 MARCH 1949 

I 1 

0 
0 

0 
e 

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

I 

' 5 0  - 499 
I 

' 5 0 0 -  4,999 
CAPE 
MENDOCINO I 

I 5,000 - 49,999 
I 

0 
0 

0 
e 

0 
0 

0 
0 

POINT 0 
0 

e 

NIGHT 

m 

0 
0 

0 
e 

- 
0 

0 

0 

0 

0 

kf.;, 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

- * Based on oblique tows from approximately IO meters to surface 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 1  ....... 

25O 

"-- I- e-" Î .- 



,- 

I 

4 5  

40 

35 

3 0  

2 5' 

I I I I I I I I I 1 

0 

1 1  

0 

0 

0 .  

0 

0 

0 

j 1 Pegea confoederata 
CALCOFI CRUISE 4904 

2 8  MARCH-I2 APRIL 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

STATIONS 0 DAY *NIGHT 

1-49 

I 

I 50-499 

, , 500-4,999 

: 5,000-49,999 

' 50,000- 499,999 

CAPE I 

I 

I 

0 

0 

0 
0 

e 

- -99 f e..- 

SAN 
FRANCISCO ' . 

.;.._.. 0 O 5.; ...... 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

e 

0 
0 

0 

0 

-. 

I ... 

% & *k, .i.>...? 

....... 
..C. ..... ...... .:.. . 

e 
0 

0 

e 
. Based on oblique taws from approdmately 7 0  meters to surface 0 - 

0 

* I  

Thaliacea 

Pegea con foederata 
4904 

45" 

40° 

350 

30° 

'50 



/* 

CALCOFI CRUISE 5002 
31 JANUARY- 19 FEBRUARY 1950  

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS ODAY *NIGHT 
- 

4 5c 

2; / Pegea confoederata 
< 

0 

0 

0 

0 

0 

CAPE 
MENDOCINO 

1 

' 50 -499 

' 5 0 0 - 4 , 9 9 9  
1 

' 5,000 - 49,999 

I 50,000 - 499,999 

m 

0 

$& F7 ... ... ._. :: . ;i!NCISCO ' ' , 
I 

0 

0 

0 

" 
0 

0 

0 0  

40' 1 
0 

0 

0 

0 

0 

0 

0 

0 

0 CONCEPTION 

350 

0 

0 

0 

0 

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

.,-A. 

45 

40 

35 

3 0  

2 5' 

e 

0 

e 

e 

CALCOFI CRUISE 5003 
2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  

STATIONS 0 DAY f: 

I 

0 ' 50 - 499 
e I 

e ' 500-4,999 
CAPE $5 

.:.. ..:.. MENDOCINO I 

.:.' 

0 
I 

'4 I 5,000- 49,999 
1 

e 
0 

e 

e 
0 

e 

0 
e 

e 

e 

e 
0 

e 

e 

e 

0 

k: .;.. ..:., 

'<.. ,.;<::?.,, ..... : .. < .... , .+:.. .:: :: 

0 0 :,,,;; ::... 
....... ...... 

e 

I 50,000-499,999 

SAN 
FRANCISCO ' 

e 1:: 

0 

e 
0 

0 

0 

e 
0 

0 

0 

e 

- e 
0 

0 

e 

e 
e 

NIGHT 

m 

0 

0 

e 
e 

0 e 
0 

0 

0 

e 
e 

0 e 
0 e 

e 

- * Based on oblique tows from approximately 70  meters to surface 

e 
e 

0 0 
0 

e 
e 

0 
0 

Thaliacea 

Pegea confoederata 

5003 



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

Pegea confoederata 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

1-49 

50 - 499 

500-4.999 

0 
0 

0 0 

I 

CAPE 
MENOOCINO 

5,000 -49,999 

50,000- 499,999 

I 
0 

0 

0 

0 

3 50 350 I 0 

0 FRANCISCO ' , 
0 

0 

0 

0 

0 

0 

0 

POINT 
CONCEPTION 

0 

0 

*. 

SAN ) 
/ DIEGO 

0 

0 

m o  oy * V I - *  O -  O m o o  !L - -  . 

0 

T ha1 iacea 

Pegea confoederata 

5005 



40 

3 5' 

0 

30' 

0 

2 5' 

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

.. Pegea confoederata 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

a 
ESTIMATED ABUNDANCE PER 1000m3 WATER * 

STATIONS 0 DAY NIGHT 
a 

0 

0 

a 

0 

a 

0 

0 

a 

0 

a 

a 

a 
a 

0 

a 
0 

0 

a 
0 

0 

a 
a 

0 

0 

a 

0 

1-49 

50- 499 

500 -4,999 

5,000 - 49,999 

m 50,000 - 499,999 

...; ,.:i:.. 
SAN 
FRANCISCO ' , 0 0 ...? ..... 

0 
......, ...... 

a 
0 

0 

0 

a 

0 

0 

a 
0 

a 
a 

0 

0 

a 

a 

0 

a 

0 

a 

0 

a 

0 

0 

a 

a 
0 

0 

a 

0 

0 

t o o  
a 

a a ..... '.... ::... \ \..... 

0 
0 

a 
0 a 

. * Based on oblique tows from approximately 70 meters to surface 0 

0 

Thaliacea 

Pegea confoederata 

5009 

209 

4 5" 

40' 

350 

100 

150 



0 

0 

Thaliacea 

Pegeo confoederata 

5103 
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4( 

3c 

3c 

25 

20 

125' 1200 115" I100 
I I I I 5). I 

1 I I I I 1 I I I I I 

I 

CAPE I CALCOFI CRUISE 5403 
MENDOCINO I 

3 MARCH-5 APRIL 1954 
1 

I 

I 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

STATIONS 0 DAY NIGHT 

Thaliacea 

Pegea confoedera f a  

5403 

21 2 

100 

350 

30' 

? 50 

!O" 



21 3 



21 4 

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

I Pegea confoederata 
I 

I 

I 

I 
I CALCOFI CRUISE 5804 

MENDOCINO 
I 30 MARCH-27 APRIL 1958 
I 

I 

I 

I 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

STATIONS o DAY NIGHT 

1 - 4 9  

40 

35 

3 0  

25' 

20' 

100 

350 

30° 

? 50 

!OO 

.../ .-- .. 
<s. ,..._ 

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

0 oii" ..:.. 
50 - 4 9 9  

500 - 4,999 0 

0 

5,000 - 49,999 

' 50,000 - 499,999 

0 
0 

0 
0 POINT 

CONCEPTION 0 0 
0 0 - 

0 
0 

0 0 
0 

0 0 
0 

0 0 
0 / DIEGO 

SAN / 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

" 

0 
0 0 

0 

0 0 0 

0 0 

0 W 

0 0 0 

0 0 0 



4: 

4c 

35 

30 

2 5  

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

I200 115" 
I I 1 I 1 I 

130" 125O 
1 I I I 1 1 1 

1 

Rit ter ie l la pictet i  

CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 FEBRUARY-I5 MARCH 1949 

STATIONS 0 DAY NIGHT 

CAPE 
MENDOCINO 

1-49 

5 0  - 499 

5 0 0  - 4,999 

5,000 -49,999 

I 

I 

I 50,000 - 499,999 

0 

0 
0 

0 

* Based on obiique tows from approximately IO meters to surface 0 

0 

0 

0 

Tho I iacea 

Ritteriella picteti 

4 903 

21 5 

4 50 

400 

350 

500 

150 



4f 

4c 

35 

30 

25 

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

. 0 

0 

Ritteriel la picteti 
CALCOFI CRUISE 4904 

28 MARCH-I2 APRIL 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

STATIONS 0 DAY .NIGHT 

. 0 

0 
. 

1-49 

50 - 499 

500 -4,999 

5,000 - 49,999 

m 

: 50,000- 499999 
I 

SAN 
FRANCISCO ' , 

.,._... . 0 O 5.; ..... 

- Based on oblique tows from approximately 70 meters to surface 0 

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

. 
I 30° 125" 1200 I I 5 O  

Thaliacea 

Ritteriella picte t i 
4904 

21 6 

4 50 

40° 

350 

JOO 

!50 



21 7 

,- 

*I 

41 

4c 

35 

30 

25 

I200 I I 5 O  
0 1  I 0 1  I 

130' 125" 
I I I I 1 1 1 

Ritteriel la pictet i  

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

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

STATIONS 0 DAY *N IGHT 

' 5 0 0 - 4 , 9 9 9  

I 5,000 - 49,999 
MENDOCINO I 

I 50,000- 499,999 

0 

0 

- * Based on oblique tows from approximately 70  meters to surface 0 

0 

0 

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

1 
130" 125" I200 I I5O 

Thal iacea 

Ritteriella picteti 

4905 



45 

40 

3 5' 

30' 

2 5' * Based 

0 

0 

0 

Rit  teriel la pictef i 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 M A Y - I O  JUNE 1949 

STATIONS 0 DAY NIGHT 

I 

' 5 0 0 - 4 , 9 9 9  
CAPE I 

MENDOCINO I 

1 5,000-49,999 
4 

120" I I5O 
I I I I 1 I 

130" 125' 
I I I I 1 I I 

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

130' 125" I200 115" 

0 
0 .;..... {' ...... y.. 

i:.. '... ..,. 
.::., 

':'::,, 

I 

I 

I 50,000-4%999 

SAN 
FRANCISCO ' , 

POINT 

/ 

on oblique taws from approxlmately 70 meters to surface 0 

0 

0 

Thaliacea 

Ritteriella picteti 

4906 

218 

4 50 

400 

350 

30" 

? 50 
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45 

40 

35 

30 

1200 1150 
I *  I 1 0 1  * I  lo  l o  I 1 1 1 1 1 

130' 125" 

- 

0 

- 
0 

* 0 °  
0 

0 
O *  

0 

CALCOFI CRUISE 4907 
I - 16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

0 

0 
0 

0 

0 

0 

0 

0 

0 

.:; 
Rit ter ie l la pictet i  

a 
.:._ ..... 

::. 

CAPE 
MENDOCINO 

50 - 499 

500-4,999 

5,000-49,999 

50,000- 499.999 

0 

0 

* Based on oblique tows from approximately 70 meters to surface 

I /  "'CL ....... 
0 "C.. .. ::::.' 

0 

e 

0 

0 

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

I 30° 125O 120" 1150 

Thaliacea 

Rit teriella picte t i 

4907 



30" . 

0 . I  . I  0 0 1 .  l o  l o  l o  I 1 I I I 
- - 

O 0 . O 0  
- 0  . 0 

0 

CAPE 
MENDOCINO 

50 - 499 

500- 4,999 

5,000-49,999 

0 (., ,::.::;, 
'..:.. ..;. 

/.. i::::. 

I 

I 

I 50,000-499,999 

. I POINT 
/CONCEPTION 

0 0 -  

0 

0 

0 

0 
0 . 

Thaliacea 

Rit teriella picteti 

4908 



Thaliacea 

Ritteriella picteti 

4909 
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.P- 

i- 

Thaliacea 

Rit teriella pictet i 

4910 
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0 
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I I 

45 

40 

35 

30' 

2 5' 

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

0 

0 

0 0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ritteriel la pictet i  

CALCOFI CRUISE 5 0 0 3  
2-15 MARCH 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY 0 NIGHT 

' 50 - 499 

' 500-4,999 

I 5,000- 49,999 

I 50,000-499,999 

FRANCISCO ' , 

CONCEPTION 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

- * Based on oblique tows from appronmately 7 0  meters to surface 

0 0 4< .... 

0 
'... .... i. ..:,: 

0 ....... 
.._... .,.,. ..:. ..i. 

:.... .... I..... 
0 0 ..: .. ..?. 

0 

0 

0 

0 

0 

Thaliacea 

Ritteriella picteti 

5 0 0 3  

4 5" 

40° 

3 5" 

30" 

? 5" 
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I I 

4c 

35 

30 

25 

I I I I I 1 I I I I I 

. . 
0 

- . 
0 

Ritteriel la pictet i  1 ii 

p ;: CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

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

0 . 
0 

0 

0 . 
0 

0 . 
0 . 1 

0 . . 
0 

. 

- CAPE 
MENDOCINO 

50 - 499 

500-4,999 

5,000 -49,999 

50,000- 499,999 

SAN 
FRANCISCO ' , 

. 
Based on oblique tows from approximately T O  meters to surface 

. 
0 

0 

T ha1 iacea 

Rit terie / /a  pict e t i 

5005 



0 

0 

0 

0 

a 

0 

0 

226 
130' 125" 1200 

Ritteriella pictet i 
CALCOFI CRUISE 5009 

6 - 2 2  SEPTEMBER 1950 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
STATIONS 0 DAY .NIGHT 

1 500-4,999 

MENDOCINO I 

I 5,000 - 49,999 

I 50,000 - 499,999 

FRANCISCO ' , 

0 

0 0 

0 - 0 

0 
0 

0 

250 - Based on oblique tows from approximately 70 meters to surface 

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

- 
1 

130" 125" 120" 115" 

Thaliacea 

Ritteriel la picteti 

5009 

-- -I- ... . - . l l l ^ l - l l ~  



*. 

4c 

3: 

30 

25 

2 0  

Thaliacea 

Ritteriella picteti 

5103 

227 

400 

35" 

50" 

!50 

!OO 
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125" 120" 115O I IO" 

Rit  teriella picte t i  

CALCOFI CRUISE 5106 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

MENDOCINO 4 

40" 
30 MAY - 20 JUNE 195 I 

STATIONS 0 DAY NIGHT 

5,000-49,999 

3 50 350 

30" 30" 

25' 25O 

20" 20" 

125" 120" I I5O I100 

Thaliacea 

Ritteriella pictet i  

5106 



4c 

35 

30' 

25' 

20' 

125" I200 115" I LO" 
I I 1 I 1 I I I 1 I I I I 1 

I 

I CALCOFI CRUISE 5109 
CAPE 4 
MENDOCINO 4 

I 

I 

I 

30 AUGUST - 13 SEPTEMBER 1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY *N IGHT 

0 

0 

0 

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

125' 120" 115' I IO" 

Thaliacea 

Ritteriella picteti 

5109 



I- 

I I I 1 1 I 

*- 

I I I I I I I I I 

pa 

I I I I I I I I 

35 

3 0  

25  

2 0  

I I I I I I I I 

I Rit  teriella pictet i  
\;:- - - - - - - - - - - - 

I 

I 

I CALCOFI CRUISE 51 IO 
CAPE I 

MENDOCINO I 
26 SEPTEMBER - 8 OCTOBER 1951 'I, 

0 

I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY 0 NIGHT 

0 

0 

0 

0 

Thaliacea 

Rit teriella picteti 

51 IO 

400 

350 

30° 

?50 

'00 

" I  . -- -1. 



40' 

3 5 c  

30" 

25 

20 

e 

0 

e 
e 

0 

Thaliacea 

Ritteriella pictet i 

511 I 

231 

40" 

350 

30" 

? 50 

!O" 
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4c 

3: 

3c 

25 

20 

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

Ritteriel la pictet i  

CAPE 
ME NDOC I NO 

SA N 
FRANCISCO 

0 

CALCOFI CRUISE 5203 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

5 MARCH- 3 APRIL 1952 

STATIONS 0 DAY NIGHT 

1-49 

500-4,999 

5,000-49,999 

Thal iacea 

Ritteriella picteti 

5203 



233 

4c 

35 

30 

25 

20 

125' 1200 115' 110" 
I I I I I I I I I 1 I I I 1 

_ _ _ _ _ _ _ _ _ _ _ _  
I Ritteriel la picteti 
I 

I 

I 

I 
CAPE CALCOFI CRUISE 5206 
MENDOCINO I 

I 3 -  21 JUNE 1952 
I 

I 
ESTIMATED ABUNDANCE PER i00om3 WATER 

I STATIONS 0 DAY NIGHT 

0 

0 

77 

Thaliacea 

Ritteriella picteti 

5206 



234 

Thaliacea 
Rit t e rie /la pic te t i  

5209 



235 



40 

35 

30' 

25' 

2 0  

T ha I iacea 

Ritteriella picteti 

5403 



237 

I I I I I 1 I 1 I I 

u- 

I I I I 

40 

3 5  

30 

25 

20 

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

..>' I 

MENDOCINO I 

5: ( CAPE 

.i:. 
I 

Ri t ter ie I I a p ic te t i  

CALCOFI CRUISE 5404 
7 A P R I L - I 3  MAY 1 9 5 4  

! ESTIMATED ABUNDANCE PER IOOOrn '  WATER 

I STATIONS 0 DAY *N IGHT 
I 

1-49 m 

Thalioceo 

Ritteriella picteti 

5404 

100 

350 

50" 

! 50 

!O" 

. __I- _I -.-- -- - 



238 
I I I 1 I 

35 

3c 

25 

2c 

I I I 1 I I I I 

<: 
3.. I 

,i' I CALCOFI CRUISE 5804 
, 

30 MARCH - 27 APRIL  1958 
MENDOCINO I 

I 

I ESTIMATED ABUNDANCE PER 1000 m3 WATER 

0 \ecApE 'C:. ?., I 

I STATIONS o DAY 0 NIGHT 

0 

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

Thaliacea 

Ri t teriella pic te t i 
5804 



239 

I I I 1 I 1 I I 

40 

35 

3 0' 

25' 

20' 

I I I I I I I I 

125' I200 115" 1100 
I I I I I I I I I I I I I I 

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

I Ritteriel la pictet i  
I 

I 

I 
CAPE CALCOFI CRUISE 5806 
MENDOCINO I 

I 

I 

I 

4-26 JUNE 1958 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 
0 I STATIONS 0 DAY NIGHT 

Thaliacea 

Ritteriella pictet i  

5806 

40° 

350 

30" 

250 

?OO 



240 

I I 

"l 

1 I I I I I I I I 1 I 

4! 

4c 

3E 

3c 

25 

a 
0 

0 
a 

0 
0 

a 

4hJo O 

Salpa cylindr ica 
CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

28 FEBRUARY-15 MARCH 1949 

STATIONS 0 DAY NIGHT 

1-49 - 
I 

' 50 - 499 
I 

' 500 - 4.999 
I 

MENDOCINO I 

1 5,000 - 49,999 
I 

I 

I 

I 50,000 - 499,999 

SAN 
FRANCISCO ' , 

a 

a 
a 

0 
0 

0 

0 

.......... 
*-*- \:, ..... 

0 ' + ._ .  / 

SAN 

- \$ 

a 
0 

a 
a 

0 

0 

0 

- * Based on oblique tows from approxlmately TO meters to surface 

a 
a 

0 

0 

0 

a 

a 

0 ,  

Thaliacea 

Salpa cyl indrica 
4903 

150 

IO0 

55" 

I00 

50 



211 

450 

40' 

350 

30° 

'50 

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

Salpa cylindrica 
CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER* 

28 MAY - I O  JUNE 1949 

STATIONS 0 DAY 0 NIGHT 

- 1-49 

1 

' 50 - 499 

0 

0 

0 

0 

0 
0 

CAPE 
MEN DOC I NO 

4c 

3: 

30 

25 

1 

1 

I 50,000-499,999 

0 
0 

0 
0 

SAN 
... ..... li FRANCISCO ' , 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 - * Based on oblique tows from approximately 70 meters to surface 

Thaliacea 

Salpa cyl indr ica 
4906 



242 
125" I200 I I 5 O  

I I .  I 0 1  . I  l o  l o  I I I I 1 I I 
130" 

6 Salpa cylindrica 
0 CALCOFI CRUISE 4907 

1-16 JULY 1 9 4 9  

ESTIMATED ABUNDANCE PER 1000m3 WATER * 

0 0  

0 
0 

. 

. 

. 

0 . 
' 5 0 - 4 9 9  

0 ' 5 0 0 - 4 , 9 9 9  0 . . 
0 

0 ' 5,000-49,999 0 4c 

35 

30 

25 

0 

I 50,000-499.999 

0 . 0 SAN 
FRANCISCO ' , 0 

0 
0 . 

0 
0 

0 

_, POINT 
CONCEPTION j ,  

.:::., 

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

........... 
o-*- \:, ..... 

0 . ..:., /,IEG0 / 
0 '. y.. 

0 .... ._.. ;j . 
0 

0 

0 
0 . 

I I I I I I I I 

115" 

- * Based on obhque tows from approxlmately 70 meters to surface 

130" 125" 120" 

Thaliacea 

Salpa cyl indrica 
4907 



Thaliacea 

Salpa cyl indrica 
4908 



244 
I200 I 1 5 O  

I I I I I I 
I 30° 125" 

I I I I I I I 
- - 

Thaliacea 

Salpa cylindrica 
4909 



0 0  

245 
130" 125" I200 I15O 

Salpa cylindrica 4 50 

CALCOFI CRUISE 4910 
3 - 20  OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  W A T E R *  

.STATIONS O D A Y  *N IGHT 

' 500 - 4,999 

MENDOCINO I 

I 5,000- 49,999 40" 

I 50,000 - 499,999 

35" 

30' 

25" 

130" 125" I200 115O 

Thaliacea 

Salpa cyl indrica 
4910 



45 

40 

35 

30 

2 5  

I I I I I I 

0 

0 

0 

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

0 

0 

0 

1 

0 

0 

0 

C 

0 

0 

0 

0 

0 

0 

Salpa cylindrica 
CALCOFI CRUISE 5 0 0 2  

31 JANUARY- I 9  FEBRUARY 1 9 5 0  

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

1-49 

0 

0 

0 

0 

0 

POINT 
/CONCEPTION 

0 0 0 

'.;", .. i. 
0 " ..._... :. .,_. :; 

0 .:;.::: .... 
0 0 i.... ._.... 

0 
'iy ). 

0 
0 0 

- Based on oblique tows from approximately 70 meters to surface 

0 0 

0 
0 0 

0 
0 

0 

0 

0 

Thaliacea 

Salpa cyl indrica 
5 0 0 2  

246 

4 50 

400 

35" 

30" 

!50 



2 47 
130' 125" 120" i150 

Salpa cylindrica 
CALCOFI CRUISE 5003 

2-15 MARCH 1950 
ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

' 500-4,999 
MENDOCINO I 

' 5,000- 49,999 

I 50,000-499,999 

0 

0 

0 

0 

0 

Thaliacea 

Salpa cyl indrica 
5003  
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I I I I I I I I I I I I I 
- - 

250 

Salpa cylindrica 

0 

0 - 25' - * Based on oblique tows f rom approximately i u  meters to surface 

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

- 

CALCOFI CRUISE 5005 
3-18 MAY 1950 

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER*  

STATIONS 0 DAY NIGHT 

1-49 m I- J-------- - - - - - - - - 1 U l  

' 50 - 499 

' 500-4,999 

MENDOCINO I 

I 5,000-49,999 

I 50,000- 499,999 

40" 

350 . 

0 

0 

0 

0 

0 

I 
3 I 

SAN 
FRANCISCO 

35" i 
I 

Salpa cyl indrica 
5005  



4: 

4c 

35 

30 

25 

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

0 

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

0 

1 

0 

0 

0 

0 

0 

3 

0 

0 

0 

Salpa cylindrica 
CALCOFI CRUISE 5006 

6 - 23 JUNE 1950 

ESTIMATED ABUNDANCE PER 1000m3 W A T E R *  

STATIONS 0 DAY NIGHT 

0 

0 

0 

0 

0 

1-49 

50 - 499 

500- 4,999 

5,000- 49,999 

50,000- 499,999 

0 

0 

0 

6::. e'. , . SAN ) 
DIEGO / 

, - - -  
0 /' ..b . @ o o o * o * o  O . .. 

... ...... ..;.. '".::::, ... ..;. ';;..;:,:.. 
.:._ 0 z<., 

0 

0 

0 

0 0 
0 

* Based on oblique tows from approumately 70 meters to surface - 

249 

10" 

35" 

30" 

? 50 



250 

I I 

ilx 

I I I I I I I I I I I 

4: 

4c 

35 

0 

30 

0 

25 

0 

CALCOFI CRUISE 5009 
6 - 2 2  SEPTEMBER 1950 

a 
ESTIMATED ABUNDANCE PER 1000m3 WATER * 

a 

0 

a 

0 

0 

0 

a 

0 

a 

a 

Salpa cylindrica 

a 
a 

0 

a 
0 

0 

a 
0 

0 

a 
a 

0 

0 

a 

0 

a 
0 

0 

0 

a 

a 

a 

0 

a 

a 

0 

a 

a 

0 

0 

- * Based on oblique tows from approximately 70 meters to surface 

' 50-499 

' 500-4,999 

4 

4 5,000 - 49,999 

I 

4 50,000-499,999 
I 

SAN 
FRANCISCO ' , 

0 

0 

a 

NIGHT 

m 

SAN 

a 
0 

0 
0 

a 

0 
0 

150 

10" 

35" 

500 

!5O 

Thaliacea 

Salpa cylindrica 
5009 
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I I I I I I 

UL 

I 1 I 1 I I I I 

4c 

35 

30 

25' 

2 0  

Salpa cylindr ica 
I CALCOFI CRUISE 5'1 03 I 

I 

MENOOCINO I 

I 

I 

I 

8 - 23 MARCH 1951 

ESTIMATED ABUNDANCE PER 1000m3 WATER 

I STATIONS 0 DAY * N I G H T  

& 
SAN 
FRANCISCo : ~ : j  

'j, ..:;t::. 

x:., 
.::.. ::.. 

POINT 
' ~ 0 , 0 0 0  - 499,999 I 

0 

a 

0 

a 
0 

0 

a 

0 
a 

1-49 

50 - 499 

5 0 0 - 4.99 9 

5,000-49,999 

i, 

Thaliacea 

Salpa cyl indrica 
5103 
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I I 1 I I I 

40 

35 

30 

25 

20 

I I I I I I I I 

a 

0 

0 

a 

0 

0 

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

I I Salpa cylindrica 
I 

I CALCOFI CRUISE 5106 
CAPE 4 
MENDOCINO 4 

30 MAY - 2 0  JUNE 1951 
I 

I 
ESTIMATED ABUNDANCE PER 1000m3 WATER ( I STATIONS 0 DAY a NIGHT 

I 

'Q 

1-49 
..:. 

.::., 

3. 
SAN 50 - 499 
FRANCISCO ' , 

500- 4,999 

5,000- 49,999 

POINT 
CONCEPTION ' p0,ooo-499,999 0 

a 

0 

0 

0 

a 

0 

0 

a - 

.__ 

" 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
a 

0 

0 
0 

0 

a 

Thaliacea 

Salpa cyl indrica 
5106 
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0 

0 

0 

e 
e 

0 



0 

0 

0 

Salpa cylindrica 
CALCOFI CRUISE 51 I O  

ESTIMATED ABUNDANCE PER 1 0 0 0 " ~  WATER 

26 SEPTEMBER - 8 OCTOBER 1951 
40" 

STATIONS 0 DAY *N IGHT 

5 .O 00 - 49,999 

CONCEPTION 

35" 

30° 

2 5" 

200 

125" 120" 115" I100 

Thaliacea 

Salpa cylindrica 
51 I O  



255 

0 

0 

0 

0 

125" I200 115" I 10" 

Salpa cylindrica 
CALCOFI CRUISE 5 I I I 

MENDOCINO I 

40" 
30 OCTOBER-I2 NOVEMBER 1951 

ESTIMATED ABUNDANCE PER 1 0 0 0 m 3  WATER 
40" 

STATIONS 0 DAY 0 NIGHT 

5,000- 49,999 

3 5" 35O 

30' 30° 

25' 25" 

20" 20" 

125" 120" 115" I100 

Thaliacea 

Salpa cyl indrica 
511 I 
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40' 

3 5c 

300 

25O 

20 

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

I I I 1 I 1 1 I 1 I I I I I I I I 1 
125" I200 I I 5 O  110" 

Thaliacea 

Salpa cylindrica 
5203 



257 



258 
I I I 1 I I 

40 

35 

30' 

25' 

20" 

I I I I 1 I I I 

0 

0 

I 

I 
CAPE CALCOFI CRUISE 5209 
MENDOCINO I 

I 4 - 19 SEPTEMBER 1952 
I 

I 

I 'I, ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

STATIONS 0 DAY NIGHT 

0 

SAN 
FRANCISCO ' , 

1-49 

50 - 499 

50 0 - 4,9 99 

5,000-49,999 

' ?0,000-499,999 

400 

350 

100 

! 50 

!OO 

Thaliacea 

Salpa cylindrica 
5209 



0 

0 

e 

259 



260 

Salpa cylindrica 
CALCOFI CRUISE 5403 

ESTIMATED ABUNDANCE PER 1000m3 WATER 
3 MARCH-5 APRIL 1954 40' 

STATIONS 0 DAY NIGHT 

FRANCISCO ' , 

5,000-49,999 

350 

CONCEPTION 

30' 

25O 

20" 

125" 120" 115" I100 

Thaliacea 

Salpa cylindrica 
5403 



0 

0 

0 

0 

26 1 
I25O I 20° 115' 

_ _ - - - - - - - - - -  
Salpa cylindrica 

CALCOFI CRUISE 5404 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER 

7 APRIL- I3 MAY 1954 MENDOCINO I 

40° 40" 

STATIONS 0 DAY *NIGHT 

5,000- 49,999 

, 50,000-499,999 

3 5" 350 

30° 30' 

25' 25' 

20" 200 

125" 1200 

Thaliacea 

Salpa cylindrica 
5404 



41 

31 

3c 

25 

2 0  

I I 1 1 
1200 115" 1100 125' 

1 1 1 1 1 1 1 1 1 1 

- 

0 

0 

0 
0 

0 

0 e 

- 
0 

0 

0 

0 

0 

e 

e 

0 

0 

0 

0 

0 

0 

e 

i 

i i Salpa cylindrica 
1 

CALCOFI CRUISE 5804 

ESTIMATED ABUNDANCE PER 1000 m3 WATER 

30 M A R C H - 2 7  A P R I L  1958 
1 

1 

1 STATIONS o DAY 0 NIGHT 
1 

CONCEPTION ' 20,000 - 499,999 

0 

0 

0 

Thaliacea 

Sulpu cylindrica 
5804 

, 



_I- 

** 

35 

30 

25 

20 - 

I I I I 1 1 I I 1 I I I I I I I I 
125O 120" 115' I100 

Thaliacea 

Salpa cylindrica 
5806 



4c 

4c 

35 

30 

25 

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

e 
0 

0 

j! 4 Salpa fusiformis g 
CALCOFI CRUISE 4903 

ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY NIGHT 

28 FEBRUARY- 15 MARCH 1949 

1-49 
.- 

I 

' 50 - 499 
, 
, ' 500 - 4,999 

CAPE 
MENDOCINO I 

I 5,000 - 49,999 
I 

I 

I 

I 50 ,000-  499,999 

..:., ..:,::::::., i: < 
<:,:" 

SAN 
..:.. 

.... ... ;.: . FRANCISCO ' . 

0 

* Based on oblique tows from approximately IO meters to surface 0 

0 

- 

e 
0 ,  

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

Thaliacea 

Salpa fusiformis 
4903 

164 

4 50 

10° 

35" 

JOo 

!50 



265 

Thaliacea 

Salpa fusiformis 
4904 

-"- I ̂_I 



45 

40 

35 

30 

25 

0 1  

0 

I 

. 

0 

0 

120" 115' 
e l  I 

130' 125' 
l o  1. I I I I I I I 

Salpa fusiformis 
0 0 . 0  

0 . 0 

0 

0 

CALCOFI CRUISE 4905 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 
28 APRIL-  14 MAY 1949 

STATIONS 0 DAY *NIGHT 4 

CAPE 
MENDOCINO 

0 

I 

, 
4 

I 

I 

I 

I 

I 

I 

I 

I 

m 
5 0  - 499 

5 0 0 - 4 , 9 9 9  

5,000-49.999 

50,000- 499,999 

SAN 
FRANCISCO ' , 

- Based on oblique tows from approximately 70 meters to surface 0 

Tho I iacea 

Salpa fusiformis 
4905 



45 

40 

35 

30 

25 

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

0 

0 
0 

0 

Salpa fusi formis 

CALCOFI CRUISE 4906 

ESTIMATED ABUNDANCE PER 1000m3 WATER* 

28 M A Y - I O  JUNE 1949 

STATIONS 0 DAY * N I G H T  

1-49 

CAPE 
MENDOCINO 

0 
0 

\,,, 
'a 

50 - 499 

500-4,999 

5,000-49,999 

1 

1 

I 50,000-499.999 

SAN 
FRANCISCO ' . 

0 
0 

0 
0 

0 

0 

0 
0 

0 
0 

" SAN 
DIEGO 

- .  

0 

* Based on oblique tows from approximately 70  meters to surface 'Y 0 

0 

4 0  

0 

0 

0 

Thaliacea 

Salpa fu s if o rrn is 

4906 

267 

4 50 

40° 

350 

30° 

250 



261 

b I  I I b  1 

45 

40 

35 

30 

25 

1 I 

b 

b 

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

I 

0 0  

0 
0 

Salpa fusi formis 

0 
0 

0 

0 

0 

b 

0 

0 
0 

CALCOFI CRUISE 4907 
I -  16 JULY 1949 

ESTIMATED ABUNDANCE PER 1000m3 WATER * 
STATIONS 0 DAY NIGHT 

1-49 

50 - 499 

5 0 0 - 4 , 9 9 9  

5,000-49,999 

50,000- 499,999 

0 
0 

0 

0 
0 

SAN 
FRANCISCO ' , 

0 
0 

b 

0 
0 

0 
0 

0 

b 
0 

0 

b 

b 

4 5" 

400 

350 

30" 

2 5" 

Thaliacea 

Salpa fusiformis 

4907 



269 

0 
0 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

Thaliacea 

Salpa fusiformis 

4908 

" "-_- *̂ ".I.- -x - 



Salpa fusiformis 
o . O O o *  CALCOFI CRUISE 4909 

5 -  18 SEPTEMBER 1949 
ESTIMATED ABUNDANCE PER 1000m3 WATER*  

STATIONS 0 DAY 

' 500-4,999 

MENDOCINO I 

1 5,000 - 49.999 

I 50,000-499,999 

FRANCISCO ' , 

- 

- 

0 

Thaliacea 

Sa Ipa f us i for rn is 
4909 



271 

I I 1 I I I I I 1 

45 

40 

35 

30 

25 

1 1 1 1 1 

0 0  

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Salpa fusiformis 

CALCOFI CRUISE 4910 
3 - 2 0  OCTOBER 1949 

ESTIMATED ABUNDANCE PER 1 0 0 0 ~ ~  WATER*  

STATIONS 0 DAY NIGHT 

1-49 - 
1 

' 50 - 499 

..: ' 5 0 0 -  4,999 
CAPE 1 

.:.. MENDOCINO I 

I 5,000 - 49,999 
n i: 1 

1 

1 

I 50,000 - 499,999 

O \,, .I.. 

0 

0 

0 

0 
0 

0 
0 

FRANCISCO ' 

POINT 
CONCE 

0 
0 

0 
0 

* Based on oblique tows from approximately 70 meters 

IPTION 

Thaliacea 

Salpa fusiformis 

4910 

5" 

00 

50 

00 

5" 
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I I I I I I 

45 

40 

35 

30' 

2 5' 

1 I I I I I I 

0 

0 

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

* Based on oblique tows 

I 

i"' 
Salpa fusiformis 

CALCOFI CRUISE 5002 1 :; 

31 JANUARY- 19 FEBRUARY 1950 
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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  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 r e  40 miles apart, 
and are  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. The detail maps a re  a Mercator projection. 
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