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Introduction 

Beginning in 1949 , the California Cooperative Oceanic Fisheries Investigations 
(CalCOFI) program has systematically monitored a variety of oceanographic features 
across the California Current region. Standardized measurements and collections 
of physical, chemical and biological components are  taken from a network of sta- 
tions. The stations are  usually spaced at  40-mile intervals between 25"N and 38"N 
and extend seaward to several hundred miles off the Pacific coast of North America 
(Chart 1). The California Current region, distinguished by upwelling and relatively 
highproductivity, comprises the eastern boundary current of the north Pacific Ocean. 

The CalCOFI Zooplankton Collection with more than 30,000 standard samples 
has already served a large number of specialized studies concerned with distribution 
and abundance of organisms among the epipelagic fauna of the region. For example, 
data in CalCOFI Atlases 2 ,  3 and 5 through 9 confirm the eastern features of the 
biogeographical patterns proposed for the mixed layers of the north Pacific Ocean 
(recently reviewed by Beklemishev, 1967).  The CalCOFI data illustrate the rela- 
tively stable relationships among these features as well as their seasonal latitudinal 
displacement. In addition to seasonal variation, striking distributional changes have 
also occurred between periods of several years duration (Ahlstrom, 1960; Balech, 
1960; Berner, 1960; and Reid, 1961; Brinton, 1960; Radovich, 1960). These 
fluctuations will be better understood in the course of relating hydrographic, meteor- 
ological and biological measurements regularly made during the CalCOFI study. **h 

Displacement volumes of the CalCOFI plankton collections are  routinely meas- 
ured by a standard procedure. Such data for the cruises between 1949 and 1960 have 
been published in the Special Scientific Report series of the Bureau of Commercial 
Fisheries, U. S. Fish and Wildlife Service (Nos .  73, 100, 125, 132, 161, 177, 188, 
232, 326, 374, 414, 581). Displacement volumes afford a rapidestimate of the stand- 
ing crop of plankton at  minimal cost. However, without qualification as to contents, 
their contribution to an understanding of the region's ecosystem is  limited. 

Quantitative estimates of phylogenetically different groups may provide an 
estimate of nutritive quality of the standing crop as well as an index of trophodynamic 
complexity in the region. Biomass estimates made species by species, however, 
are  a practical impossibility for large collections. A simpler procedure would be 
to group together species of higher taxonomic categories since i t  is probable that 
the components of such categories occupy similar or overlapping trophic levels. 
Species within a category would tend to be like each other in morphology, nutrient 
storage and size, and therefore similar in  terms of nutrient quality relative to other 
categories. For example, chaetognaths are  primarily metazoan carnivores , salps 
are fine-screen filterfeeders and epiplanktonic copepods range from coarser screen 
filterfeeders to obligate secondary consumers. These three taxonomically high- 
ranking groups not only occupy somewhat different positions in the trophic spectrum 
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but are quite different from one another with respect to body proportions, size range 
of adults, proportion of water in body weight and presumably mechanisms of defense 
against predation. In general, therefore, taxonomic categories may also be viewed 
ecologically and nutritionally as functional groups ." 

The number of functional groups to be employed in analyzing the distribution 
of biomass in a set  of samples must of necessity be determined by the optimum de- 
sired resolution versus the limitations of the laboratory. In the present study, 
zooplankton biomass is being measured in terms of 17  functional groups (Table 1). 
The wet weight of each functional group corrected for interstitial water is estimat- 
ed in every sample. All  of the standard zooplankton collections from 20 CalCOFI 
cruises , namely, mid-spring, mid-summer, mid-fall and mid-winter cruises from 
the years 1955 through 1959, are analyzed in this manner. This atlas presents con- 
toured biomass distributions of the 17 functional groups found in  the mid-spring and 
mid-fall sets of samples. 

Materials and Methods 

Selection of the years 1955 through 1959 for analysis of biomass distribution 
was dictated by interest in the occurrence and nature of patterns of seasonal and 
annual variability among the functional groups of zooplankton. During this time, 
yearly mean temperatures above the thermocline shifted upward from the relatively 
cold years of 1955 and 1956 to the relatively warm years of 1958 and 1959. These 
changes in the California Current region are well documented (Anon. , 1963), and 
broader ramifications as experienced in other areas within the north Pacific were 
discussed in  a CalCOFI-sponsored symposium entitled "The Changing Pacific Ocean 
in 1957 and 1958," (Sette and Isaacs, Eds. , 1960). 

,uI 

In the present atlas, spring is represented by the April cruises and fall by the 
October cruises of 1955 through 1959 (Table 2) .  Similar analyses of the summer 
and winter seasons, now in preparation, are scheduled to appear in a future Cal- 
COFI atlas. The net and the procedures employed in obtaining CalCOFI plankton 
samples have already been described at length several times (e. g. , Ahlstrom, 1948, 
1952, 1954; Fleminger, 1964). Suffice i t  to say that the net is 1 meter in diameter 
at  the mouth and about 5 meters long, the conical straining section having a mesh 
size of approximately 0 .5  mm. The net, towed obliquely from a ship underway at  
about 2 knots, makes a traverse from the surface to 140 meters and return, requir- 
ing about 14.5 minutes and usually straining 400 to 600 cubic meters of sea water. 

Analysis of samples for  this atlas has been carried out by the Biomass Lab- 
oratory, a team established for this purpose within the Marine Life Research Group 
at  Scripps Institution of Oceanography. This laboratory is regularly staffed by a 
small number of technically trained personnel and also employs temporary and part- 
time employees recruited from among the student body of the Universityof California 

m 
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a t  San Diego. Newcomers undergo a training phase followed by a prolonged appren- 
ticeship. During this trial period their work is closely scrutinized and must satis- 
factorily meet a number of quality control tests before their analyses of samples 
are included among the laboratory's data output. Plankton specialists at  Scripps 
Institution participated with the laboratory supervisor, Mr. Julian K. Miller, in 
training the initial cadre of the Biomass Laboratory and subsequent recruits have 
been trained and tested by the Laboratory's senior personnel. The usual quality 

TABLE 1. Number of epiplanktonic species in CalCOFI region. 

Approximate number of species found 
in regions between the surface and 
140 meters  depth; source of estimate.  Functional Groupi' 

Amphipoda 
Chaetognatha 
Cladocera 
Copepoda 

Crustacean larvae 
Ctenophora 
Decapoda 
Euphaus i acea 
Heteropoda 
Larvacea 
Medusae 
Mysidacea 

Os tracoda 

Pteropoda 
Radiolaria, 

Thaliacea 
Siphonophor a 

Tripylea/ 

All Taxa Combined 

'41 (Bowman, 1953) 
24 (AlvariEo, 1965) 
5 (Baker, 1938; Strickland, e t .  al., 1968) 

2 235 (Esterly,  1905; Olson, 1949; Fleminger, 
1967) 

No estimate available 

No estimate available 
24 (Torrey, 1904) 

28 
13 
26 
24 

>= 14 

2 16 

29 
2 20 

2 23 
44 

2 546 

(Brinton, 1967a) 
(McGowan, 1967) 
(Tokioka, 1960) 
(Alvarin'o, in press)  
(Banner, 1948; Tattersall ,  1951; W. D. 
Clarke, pers .  comm.,  1969) 

(Juday, 1906; C. Miller, pers. comm., 
1969) 

(McGowan, 1967) 
(Kling, 1966; P. B. Helms and E .  D.  
Milow, pers. comm.,  1969) 21 

(Berner, 1967) 
(Alvari"n, in press)  

L/Fish eggs, fish larvae and squid are regularly removed from CalCOFI plankton samples by the La Jolla 
Laboratory, Bureau of Commercial Fisheries,  U.S. Fish and Wildlife Service and are being reported else- 
where. Within the functional group "Decapoda" we have included for  convenience galatheid crabs,  holo- 
planktonic Natantia, planktonic juveniles of other Natantia and planktonic juveniles of stomatopods (Hoplo- 
carida) . Our functional group "Crustacean larvae" i s  comprised of the pelagic larvae of Brachyura and 
Anomura without the galatheids . Other identifiable larvae, crustacean o r  otherwise, a r e  included within 
their  respective functional groups. In general the forms included herein are those large enough to be re- 
tained regularly by 0.5 mm mesh. 

?/Radiolarian counts usually do not include the acantharians, often poorly preserved, and the much smaller- 
sized polycystins; adding the latter two groups brings the number of radiolarian species in the California 
Current region to about 200 (R. Casey, p e r s .  comm.,  1969). 
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r^ control test consists of re-submitting selected samples already analyzed but dis- 
guised by substituting a false label for the original one. Re-analysis is performed 
by either the same worker or some other member of the laboratory. Selection of 
the operator, the sample and the frequency of the test is random unless deviations 
from the standards are  excessive. Variation of less than &5% is regarded as an 
acceptable performance. The reliability of data produced in this laboratory has 
been tested independently by Professor E. W.  Fager of Scripps Institution, who has 
kindly provided a summary of results in  Appendix I .  

TABLE 2.  CalCOFI zooplankton samples selected for analysis of 
spring and fall conditions. The first  two digits of the 
cruise number represent the year, the last two, the 
month of a cruise. 

Cruise Number of samples 

Spring 
5504 
5604 
5704 
5804 
5904 

Fall 
5510 
5610 
5710 
5810 
5910 

125 
178 
208 
271 
251 

1033 

108 
42 

142 
250 
222 

7 64 

Sample Analgs e s : Procedure s 

The operator analyzing the sample seeks to obtain a representative wet weight, 
less interstitial water, standardized to grams per 1000m3 of sea water, for each 
functional group present in the sample. These weights comprise an estimate of 
standing crop occurring between the surface and about 140 m depth. Weight has 
been determined indirectly by means of a standardized length, as described below. 

2lWe thank Prof. Fager for devising and analyzing this test and Mr. G. T. Hemingway 
for requesting the test and for supervising the gathering of the data. 
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Figure 1. Standard lengths used in this study. The measurements delimited by 
arrows a re  taken with the aid of an ocular micrometer a t  7X magnification. 
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Figure 1, cont. Tables showing the relationship of standard length to weight 
among zooplankton from the California Current region appear in Appendix 2 .  
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In practice, analysis begins with displacement volumes following the method 
of Ahlstrom and Thrailkill (1963) taken before and after removal of "large jellies" 
(thaliaceans, cnidarians, heteropods) . Large jellies are  also sorted into their re- 
spective functional groups and weight is estimated directly with the aid of an ana- 
lytical balance. The biomass of the other functional groups is determined from an 
aliquot ranging in size from 1/2 to 1/32, depending upon the volume of the sample 
after removal of the large jellies. As  a rule the size of the aliquot examined is at 
least 1 cc in displacement volume. Its adequacy is judged by comparison with the 
displacement volume of the total sample as described below. The aliquot is obtained 
with the aid of a Folsom splitter (McEwen, Johnson and Folsom, 1954).  

The aliquot is poured into a square transparent dish of plexiglass 20 by 20 cm 
whose chamber is partitioned into seven equal subchambers by six equidistant par- 
allel ridges. The contents are  examined with the aid of a stereomicroscope at 7X 
magnification. One of the oculars is  fitted with a ruled ocular disc bearing 100 
equally spaced divisions (1 division = 0.167 mm at 7X magnification) that is  used to 
estimate the length of each specimen. Standard length measurements for conversion 
to weight (conversion tables are presented in  Appendix LI) are made to the nearest 
division. The specimens are  tallied in size classes which vary somewhat depending 
on the overall size range of the functional group. The points of reference for taking 
a standard length in each functional group are  shown in Figure 1. Where practical, 
bent specimens a re  straightened and, based on experience, allowances are  made 
for slight to moderate distortions. Grossly distorted specimens are  removed and 
weighed on a balance. To eliminate the effect of interstitial water the standard 
weight is  corrected by reducing it to two thirds of the gross weight (Ahlstrom and 
Thrailkill, 1963). This correction for interstitial water has been incorporated in 
the length-weight conversion tables of Appendix II. Weights a re  also taken directly 
of functional groups dominated by a single growth stage or  a species that is  morpho- 
metrically atypical with respect to its functional group. The conversion tables are  
based upon typical samples in  which each functional group consists of a hetero- 
geneous mixture of species and growth stages, 

*rz 

The estimated weights of all functional groups within a sample are  summed, 
and to be acceptable, must be within 10% of the normalized weight based upon dis- 
placement volume of the total sample. Use of the displacement volume to estimate 
weight is  predicated upon the relationship of volume and weight in  stabilized pre- 
served samples, as determined by Ahlstrom and Thrailkill (1963).  

Presentation of Data 

In general, practices established in earlier atlases of this series have been 
followed. The results of each cruise is shown separately by functional group and 
plotted on standard charts. We have departed from previous contouring practices by 
using contour intervals based upon a power of 4. The change from our usual power 
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of 10 was dictated by (1) the range of biomass values extending below as well as 
above unity, (2) the desirability of having the value, one gram (i.e., one part organ- 
ism in 10 parts sea water) coincide with a contour line, (3) the need for a system 
of interpolable logarithmic contours and (4) the range (0.5 to 2 times) of the 95% 
confidence limits of any single estimate with respect to variability from laboratory 
procedures employed in sample analysis (see Appendix I ) .  

9 

The biomass estimates are expressed in  terms of grams wet weight per 
1000 m of sea water strained (corrected for interstitial water) per functional group. 
Contour intervals a re  factors of 4 and contour lines coincide with a sequence of 
values as follows: 0.016, 0.062, 0.25, 1, 4, 1 6  and 64. The contour intervals in- 
crease exponentially and the contours are defined by the equation: 

3 

where 

Cn 

B is the base, 

K is a constant, 

a is constant, and 

n 

is the value of a contour for a 
value of the exponent n, 

is a variable with integer values. 

As  employed here, K = 1, B = 4, a = 1, and n = -3, -2, -1, 0, 1, 2, 3, etc. The 
system permits indefinite extension above and below unity. Interpolation or extrap- 
olation into a finer or  coarser series of logarithmic intervals can be readily ac- 
commodated. 

No more than seven contour intervals are shown per chart and seven grades 
of shading are  applied in the same sequence of increasing abundance. The sequence 
of seven values within the exponential series used on a specific chart i s  the one that 
best f i t s  the range of abundance estimates shown by a functional group in a specific 
cruise. The highest and the lowest estimates of biomass (greater than zero) a re  
shown in Arabic numerals to the right alongside the index of contour interval shad- 
ings in the chart legend. The charts have been arranged by functional groups which 
follow an alphabetical sequence, the sum total of the functional groups appearing 
first under the heading "All Taxa Combined." Within each category the charts a re  
arranged by season, each seasonal set  of five cruises following in chronological 
order. 
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In addition to the contoured estimates of biomass overlying the station plan, 
each chart presents two graphic summaries pertaining to the abundance of the func- 
tional group. Latitudinal distribution of biomass is estimated in terms of the mean 
weight per station in each set  of three successive lines of stations. This is shown 
as a histogram to the left of the distribution. The proportion of the functional group 
to the category All  Taxa Combined, i . e . ,  the total zooplankton biomass per cruise 
less fish eggs, fish larvae and squid i s  shown in actual values and in percentage in 
a bar diagram located in  the lower left margin of the chart. 

Zooplankton Abundance and Diurnal Vertical Migration 

CalCOFI monitoring cruises usually survey large areas exceeding 200,000 
square miles and occupy 200 or more stations during a 30 to 40-day period. The 
severe time limitations imposed upon the sampling program do not permit the sam- 
pling of zooplankton with regard to time of day, intensity andquality of light striking 
the sea surface or water transparency. It is well known that samples of zooplankton 
from the mixed layer vary appreciably in both quality and quantity when collected 
under similar conditions but at  different times within a 24-hour cycle (King and 
Demond, 1953; King and Hida, 1954, 1957a, b). Not only is this phenomenon known 
to prevail in the California Current region (e.g., Kramer, 1963), but Brinton (1962, 
1967) has shown that species of euphausiids may vary in abundance by an order of 
magnitude or more in replicate samples differing primarily in the hour of collection. 

Seasonal influences on biotic and abiotic factors, extent of cloud cover, moon 
phase, water transparency, e tc . ,  may influence in part the abundance and quality of 
day and night samples of zooplankton. At present, however, the level of understand- 
ing of horizontal and vertical distribution in local waters is inadequate to standardize 
abundance and quality of samples taken at  different times within a 24-hour cycle. 

1Dk, 

Some of the functional groups considered here failed to show consistent day- 
night differences. Moreover, among the highly diverse groups such as copepods 
some taxa do not ordinarily migrate below the sampling level (e. g. , Clausocalanus, 
most candaciids, pontellids) , others may virtually disappear from the uppermost 
140 meters in  daylight (e. g. , Pleuromamma, Undeuchaeta) while still others may 
be predominantly epipelagic in one portion of the region and mesopelagic whenpres- 
ent elsewhere (e. g . , Calanus, Eucalanus , Rhincalanus) . 

We have provided three visual aids to assist in recognizing possible artifacts 
in a distributionintroduced by time of sampling. Each station symbol shows whether 
the sample was obtained during the hours of daylight, twilight (sunrise or sunset) o r  
night. Twilight is used here to denote a period of time extending one-and-one-half 
hours before and one-and-one-half hours after local sunrise o r  local sunset. The 
terms day and night a re  restricted to the hours between the two twilight periods. 
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Ratios of the median values of night (N), twilight (T)  and day (D) catches are 
shown in the chart legend as N/D and N/T.  When these ratios are close to unity it 
is assumed that the contour intervals absorb much if not all of the variability due to 
time of sampling. The relationship between these ratios and the distribution of day, 
twilight and night values for a few typical examples is shown in Figure 2 .  

The less abundant functional groups were frequently absent from one-half or  
more of the total number of observations per cruise. In these instances, N/D and 
N/T ratios were estimated graphically. Abundance was ranked by cruise and rank 
was plotted against abundance. To normalize differences in the number of observa- 
tions between time periods under comparison, the linear distance between units 
along the scale of ranks for the set  of fewer observations was adjusted to match the 
distance required for the ranks of the set  with the higher number of observations. 
If the two resulting curves are roughly parallel the N/D and N/T ratios are deter- 
mined by the distance between the two lines along the ordinate scale (Fig. 2) .  If the 
curves were strongly oblique or  crossing, the differences were assumed to be due 
to factors other than time of day and N/D o r  N/T ratios were not estimated. 

002 n x x x  t 

AN roxo 
Combined 

E i i b c e o  

Osfrmdo 

I 
CRUISE 5510 

NIGHT 
0 DAY 
x TWILIGHT 

0011& i* 
RANK 

Figure 2 .  Scatter diagram of three representative examples showing the distribution 
of biomass ranked in order of increasingly higher values. Each se t  of data consists of 
all measurements of a functional group derived from a single cruise. Day, twilight 
and night samples a re  differentiated and the scale of ranked position (abscissa) is ad- 
justed so that the number of samples per time period extends over the same length 
irrespective of the number of observations. Further comments in the text. 
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Contoured distributions may be noticeably influenced by the time of sampling 
when the ratio of the median exceeds 2 .  Accordingly, to compensate for artifacts 
when N/D or N/T equalled or  exceeded 2, an additional chart was prepared in  which 
day and twilight catches were multiplied by N/D and N/T, respectively, so as to 
more closely approximate an equivalent night-time distribution. Each of the ad- 
justed charts is  preceded by a contoured presentation of the unfactored data. 

Variability due to the hour of collection appears to have a consistent and no- 
ticeable effect on the charted distributions in only certain of the functional groups, 
namely euphausiids, amphipods and perhaps copepods. Adjustment of the estimated 
abundances in  these cases, however, has resulted in  only moderately improved co- 
herence within the distributions. Due to the general agreement among the large num- 
ber of samples in our data and evidence based on repeated sampling of euphausiids 
(Brinton, 1962; Figs. 16-23), we believe the charts reflect real geographical varia- 
tions in relative abundance, irrespective of accumulated errors  from escapement, 
avoidance, patchiness and vertical migration. 

Questions arose over the use of medians derived from unpaired sets of obser- 
vations to determine the ratios, N/D and N/T. Paired observations may be simu- 
lated by pairing samples from adjacent stations along the cruise track which were 
occupied successively in  different time phases (day, twilight o r  night). Pairing in- 
creases the likelihood that differences in  the catch reflect variability due primarily 
to time of collection; i .  e . ,  the sets of observations were made on ecologically and 
biogeographically similar assemblages of organisms. Comparisons between the 
ratios of such simulated pairs with unpaired data were carried out for  various rep- 
resentative functional groups (Table 3 ) -  

rQpr 

TABLE 3. N/D ratios for paired and unpaired observations. 

Unpaired observations Paired observations 

mean N median N N 
Median 5 mean D median D 

Cruise 5510 

All  Taxa Combined 
Euph aus i ace a 
Copepoda 
Pteropoda 
Os tracoda 

Cruise 5910 

Al l  Taxa Combined 

1 .5  
4 .0  
1 . 5  
1 .9  
3.5 

1 . 0  

1 . 9  1 . 9  
6.5 6 . 8  
2 . 0  2 . 0  
3 . 8  2 . 4  
6 . 7  8 . 0  

1 . 4  1 . 5  
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'I. 

AN Taxa Combined, 5904 

€uphuus/bceu, 5704 

i ' I  

Figure 3 .  Comparisonof two methods to compensate for  the effect of diurnal vertical  migrationon plank- 
ton abundance. Categories "All Taxa Combined" and "Edphausiacea" were selected a s  examples to show 
moderate and pronounced differences in abundance, respectively, among samples taken at  different t imes 
of the 24-hour cycle. In B, C and D the abundance of samples taken in hours  other than the desired sam- 
pling time has been adjusted by the appropriate factor.  The distribution of the biomass est imates  i s  con- 
toured in the usual manner .  

(A) unadjusted values; (B) day and twilight values adjusted by the ratio of the medians method to 
approximate median night values; (C) values adjusted by the sine curve method (King and Hida, 1954) to 
approximate abundance at 0000 hours;  (D) as  in C, above, but adjusted to approximate abundance a t  0600 
and 1800 hours when sine is zero  a s  originally employed by King and Hida (1954). Additional explanation 
and comments in text. 



a i l  The ratios of paired observations were found to scatter broadly. No more 
than about one third were within & O .  5 of either the ratio of the medians or the gen- 
eral  trend observable in graphed data similar to Figure 2 .  On the other hand, the 
median ratio of the paired sets (Table 3) is remarkably similar to the ratio of the 
medians of unpaired observations as well as to the trend of the differences between 
the day and night curves in Figure 2 .  We conclude that simulating paired observa- 
tions does not noticeably improve upon the use of the ratio of the medians, N/D and 
N/T, in compensating for day, twilight and night effects on standing-crop estimates 
from standard Cal COFI tows. 

Our method for adjusting catch size relative to time of sampling was chosen 
over the sine curve method employed on mid-Pacific plankton by King and Hida (1954, 
1957a, b) for several reasons. Chief among them are: (1) our practice of estimat- 
ing biomass separately for each functional group; (2) our region of study which spans 
a biogeographical gradient from the boreal to the tropical and an ecological gradient 
from coastal-neritic water to central waters overlying the ocean basin; (3) the full 
range of variability shown by our samples with respect to their individual extent of 
faunal homogeneity. We are reluctant to assume that different combinations of 
faunally heterogeneous species comprising a functional group will tend to behave 
diurnally in a similar manner. In fact, N/D and N/T may show considerable varia- 
bility within functional groups (Fig. 2) and the ratio of the medians differs appreci- 
ably between groups. It might also be noted that compared to thesine curve method, 
calculation and employment of the ratio of the medians was carried out more easily. r*dr 

Using the data for All  Taxa Combined from Cruise 5904 and for euphausiids 
from Cruise 5704, both selected solely for the sake of convenience, direct compari- 
sons of contour patterns were made between values adjusted for differences in the 
time of catch by means of the King and Hida sine curve factor and the ratio of the 
medians factor. With N/D being 2.04 for All Taxa Combined and 24.5 for the 
euphausiid data, the two examples approximate the breadth of the range in the ratio 
of the medians encountered during the study. We found no noticeable differences in 
either the general pattern o r  in coherence of the contours between the sets of data 
adjusted by the two different procedures (Fig. 3 ) .  

It should be noted that in  contrast to the adjustments by King and Hida, we have 
normalized data to represent median night values, typically the period of time yield- 
ing the highest standing crop for most of the functional groups. Computer programs 
for adjusting catch size by the sine curve method or by the ratio of the medians meth- 
od are  on file at  Scripps Institution of Oceanography. A copy may be obtained by 
writing Prof. E .  W. Fager. 
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LIST OF CHARTS 

Spring 

Cruise Number 5504 5604 5704 5804 5904 

All Taxa Combined 2 3 4 5  
All Taxa Combined, adjusted 
Amphipoda 15 17 19 2 1  
Amphipoda, adjusted 1 6  18 20 22 
Chaetognatha 35 36 37 38 
Cladocera 45 46 47 48 
Copepoda 55 56 57 58 

Crustacean larvae 69 70 72 74 
Crustacean larvae, adjusted 7 1  73 
Cte nophor a 84 85 86 87 
Decapoda 94 96 98 100 

Euphausiacea 114 116 118 120 
Euphausiace a, adjusted 115 117 119 1 2 1  
Heteropoda 134 136 137 138 
Heteropoda, adjusted 135 
Larvacea 147 148 149 150 
Larvacea, adjusted 
Medusae 158 159 161 162 
Medusae, adjusted 160 
Mysidacea 170 171 172 173 
Ostracoda 180 182 184 186 
Ostracoda, adjusted 181 183 185 187 
Pteropoda 200 202 204 206 
Pteropoda, adjusted 201 203 205 207 
Radiolaria 216 217 218 219 
Radiolaria, adjusted 
Siphonophor a 227 229 230 231 
Siphonophor a, adjusted 228 
Thaliacea 239 240 241 242 
Thaliacea, adjusted 

Copepoda, ad just ed 59 

Decapoda, adjusted 95 97 99 101 

XiX 

6 
7 

23 
24 
39 
49 
60 
61 
75 

88 
102 
103 
122 
123 
139 

151 

163 

174 
188 
189 
208 

220 

232 

243 
244 

Fall 

5510 5610 5710 5810 5910 

8 9 11 1 2  14 
1 0  13 

25 27 29 31 33 
26 28 30 32 34 
40 41 42 43 44 
50 51 52 53 54 
62 63 65 66 68 

64 67 
76 77 79 81 82 

78 80 83 
89 90 91 92 93 

104 106 108 110 112 
105 107 109 111 113 
124 126 128 130 132 
125 127 129 131 133 
140 142 143 144 145 
141 146 
152 154 155 156 157 
153 
164 165 166 167 169 

175 176 177 178 179 
190 192 194 196 198 
191 193 195 197 199 
209 2 1 1  212 213 214 
210 215 
221 222 224 225 226 

233 234 235 236 238 
237 

245 247 249 250 252 
246 248 251 

168 

2 23 
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APPENDIX Iu 

Reliability of Laboratory Measurements 

There are  a number of possible sources of e r ror  in making the counts involved 
in thisprogram: incorrect splitting of samples to obtain the aliquots, operator bias, 
differences in efficiency of counting different classes of organisms and differences 
in efficiency associated with differences in relative numbers. 

The first two have been examined by having replicate counts done on the same 
sample. In five cases the same operator made the counts but was unaware the same 
sample was being recounted; in 17 cases, different operators counted the same sam- 
ple and the second person did not know the sample had already been counted. The 
median number of categories counted in each sample was 12 (range: 9-16).  The 
signed-ranks test was applied to the paired counts on each of the samples. All five 
of the cases involving two counts by the same person and 15 of the 17 involving two 
operators were non-significant at the 20% level. This probably represents random 
er ror  because it is just over the expected number at this level, namely 1.1. 

Six operators were involved in the preceding test. Examination of the paired 
counts in the 17 cases where two persons did the counts revealed only one operator 

same sample. This operator, D, recorded counts that were on the average some- 
what below those of her partners in 7 of 8 cases (p = . l o ) .  In no case was the op- 
erator sufficiently far below the partner to make the difference significant by the 
signed-ranks test. From these tests one can conclude that bias in sample splitting 
or  in counting by the operators is no greater than would be expected as a result of 
random er rors .  

whose counts were consistently below or  above those of all others who counted the r*a 

In order to determine whether the type of organism counted or  its relative 
abundance had an effect on the counts, samples representing high, medium and low 
abundances of 10 classes of organisms were selected. Three replicate counts were 
done on each sample in such a manner that the operators did not know whether a 
sample had been counted before or not. In addition to the counts, weights were de- 
termined in the standard fashion. An analysis of variance was run on both sets of 
data. The average counts for the different classes of organisms ranged from 25 to 
5532; the corresponding weights ranged from .029 to 1 . 9 2 4  grams. The average 

u p r e p a r e d  by E .  W. Fager, Scripps Institution of Oceanography. 
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counts for the three abundance classes of samples were 2623, 1026 and 47; the cor- 
responding weights were 1.035,  .864  and .047 grams. As was expected, mean 
squares for both of these factors and for their interaction were highly significant. 

n_ 

Only one of the total of six mean squares for replicates, type of organism, 
replicate interaction and abundance-replicate interaction was significant and this 
was at the 20% level. From these tests i t  may be concluded that neither the type of 
organism nor the relative abundance of the organisms have any significant effect on 
either the counts o r  the weights. The e r ror  mean square can, therefore, be used 
to set  confidence limits for the observations. In order to make these most useful, 
the analyses were rerun with the data transformed to logarithms, 95% confidence 
limits were calculated and then transformed to antilogarithms. The results indicate 
that conservative 95% confidence limits for both counts and weights a re  given by 0.45 
and 2.20 times the observed value. These account only for the variability introduced 
in the laboratory handling of the samples and do not include any that may have been 
introduced by the sampling procedures in the field. 
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APPENDIX IILl 

Relationship of Length to Weight, California Current Region 

Ocular 2/ 
Micrometer 

Units 

Amphipods 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 

Chaetognaths 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 

No ./m 

1023 
376 
159 
101 

64 
48 
29 
26 
14 
10 

7 

6994 
3808 
2168 
1522 

7 62 
614 
425 
330 
253 
200 
142 
110 
75 
61 
44 
40 
34 
31 
27 
23 
18 

Ocular 
Micrometer 

Units 

230 
240 
250 
260 
270 
280 
290 

Cladocerans 
3 
6 

Copepods 

10 
15 
20 
25 
30 
35 
40 

No ./gm 

16 
14 
13 
11 
9 
6 
5 

11731 
3921 

5814 
1873 

698 
2 54 
123 

70 
50 
31 

Crustacean larvae 
(a) Anomuran Zoea 

3 752 
5 254 

10 162 
15 146 
20 1 2 8  
25 111 
30 100 

(b) Brachyuran Zoea 
4 3403 

Ocular 
Micrometer 

Units No ./am 

7 2762 
10 949 
13 500 
15 200 
25 65 

(c) Megalopa 
15 500 
20 235 
30 105 
40 68 
50 39 
60 23 

Ctenophores 
Usually weighed 

"Decapods" 
(a) Galatheids 

30 286 
40 125 
50 36 
60 28 
70 18 
80 15 
90 10 

(b) Hoplocarids 
8 1368 

20 775 
30 253 
40 217 
50 157 
60 83 

L/This table was prepared by J. K .  Miller and is based upon 1-gram samples of each 
size category of a functional group sorted from a variety of plankton collections 
characterized by pronounced diversity in species and in developmental stages. 

/ O n e  Ocular Micrometer Unit = 0.167 mm at 7X magnification. 
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Ocular 
Micrometer 

Units No ./vm 

70 71 
80 50 
90 40 

(c) Natantians 
5 7143 

15  1744 
25 765 
35 539 
45 379 
55 147 
65 54 
75 42 
85 29 
95 20 

105 18 
115 15 
125 13 
135 11 
145 8 
155 7 
165 6 
175 5 
185 4 
195 3 
205 2 
215 1 . 5  
250 1 

Euphausiids 
5 

10  
15  
20 
25 
30 
35 
40 
50 
55 
60 
65 
70 
80 
90 

11111 
6243 
4200 
1426 
930 
778 
451 
308 
175 
125 

99 
89 
60 
45 
31 

Ocular 
Micrometer 

Units No ./p 

100 
110 
120 
130 
140 
150 
160 
170 
210 
24 0 
270 
300 
330 
360 
390 

He teropods 
5 

10 
15 
20 
30 
40 
50 
60 
70 
80 
90 

100 

21 
17 
13 
10 
8 
7 
6 
5 
4 
3 
2 
1 
1 
1 
1 

7000 
2147 

94 1 
525 
375 
222 
185 
158 
105 
83 
61 
48 

Larger  forms  
usually weighed 

Larvaceans 
10 - 15 
1 5  - 20 
20 - 25 
25 - 30 
30 - 35 
35 -40 
40 - 50 
50 - 60 
60 - 70 

13200 
7173 
5200 
3848 
2564 
2197 
1923 
405 
2 67 

Medusae 
Usually weighed 

Ocular 
Micrometer  

Units 

Mysids 
15  
25 
35 
45 
55 
65 
75 
85 
95 

110 

Ostracods 
5 

10 
15  
20 
25 
30 

Pteropods 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

Radiolarians 
4 
5 
6 

No ./gm 

5400 
3420 
2500 
1075 

625 
300 
154 
133 
48 
15  

3465 
1496 

501 
34 1 

96 
87 

3520 
1444 

910 
327 
185 
140 
122 
100 

62 
42 
33 

5106 
3998 
2431 

Thaliaceans 
Usually weighed 

Siphonophores 
Usually weighed 
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140-147 

P 

I - 
l l l 1 l l 1 1 1 l l l l l / l l l i / I I l i  

3: 

3c 

25 

2c 

I I I 

125" 1200 115' I 10" 
1 I I I I I I I I I 1 1 I 1 

I All Taxa Combined, adjusted _ _ _ _ _ _ _ _ _ _ _ _  
, 

I I I I 

t gm /1000m3 
6 

CAPE 
ME NDOCl NO 

N 
--;1.5 
T 

N 
-=2.1 
D 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

I I I 1 I I I I 

115' I IO" 

Biomass 

All Taxa Combined, adjusted 
5904 



4c 

35 

30 

25' 

20" 

- 

- 

LINES 

60-67 

70 -77 

80- 87 

90-97 

100.107 

I I O  - I  17 

120-127 

130-137 

I 

CAPE 
MENDOCINO I 

I 

I 

I 

, 
I 

N N 
-= 1.3 T 

- =  1.6 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

8 io mass 

A / /  Toxo Combined 
5510 

, 

_-___- -^I I 



40' 

3 5' 

3c 

25 

20" 

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

I A / /  Tuxu Combined - - _ _ _ _ _ _ _ _ _ _  
I 

I grn I lOOOrn3 
I 

\ CAPE 
I 

. .. MENDOCINO I 

?:.. 

I 

I 

I 

- ~ 1 . 5  - = 2 . 5  N 
D T 

CALCOFI CRUISE 5610 
27 SEPTEMBER- 5 OCTOBER 1956 

# 

90-97 I 

- 

- 

- 

MEAN W E I G H T  ( g m  / too0 m 3  ) PER SAMPLE 

80-87 

,- 

Biomass 

A / /  Taxa Combined 

5610 



4c 

3: 

3c 

25 

20 

125O I200 115' I IO0 
I I I I I I I 1 I I 1 I I 1 

- - - - - - _ _ _ _  A / /  Tuxu Combined, adjusted 
I 

I gm / 1000m3 
I 

N -=2.5 2 ~ 1 . 5  
MENDOCINO I D T - I 

, CALCOFI CRUISE 5610 
I 

I 

I 

27 SEPTEMBER- 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY OSUNSET 

CONCEPTION 
- 

- 

- 

MEAN W E I G H T  ( g m  / io00 m 3 )  PER S A M P L E  

0 100 200 300 400 500 
LINES I I 1 I 1 I I I 1 1  I I I I I 1 ,  1 I I I I 

80-87 

90-97 
l l i l l l l i l l l l l i l l l l l l l ~ , /  

Biomass 

A/ /  Taxa Combined, ad j us t ed 
5610 



11 

40 

35 

30 

25' 

20' 

- 

- 

- 

L I N E S  

80-87 

90-97 

100 - IO7 

l l 0  -117 

120-127 

130-137 

MEAN W E I G H T  

I 

I 

I 

CAPE 
MENDOCINO I 

I 

I 

I 

I 

gm /1000m3 

N 
- =  1.0 T 

N 
- E  1.4 D 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

4, I 

SAN STATIONS: NIGHT 0 SUNRISE 
FRANCISCO ' , 

0 DAY e SUNSET 

Biomass 
A / /  Tuxu Combined 

5710 



12  

1 I I 

35 

30 

25 

2 0  

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

I25O I200 115O I too 
1 I I I 1 I I I I I I I I I I 

A / /  Tuxu Combined _ _ _ _ _ _ _ _ _ _ _ _  
I 

1 g m /  lOOOm3 
I 

LINES 

60-67 

70-77 

80 -07 

90 - 97 

100-107 

I I O -  117 

120-127 

130-137 

140- 147 

150-153 

I 

MENOOCINO I 

I 

I 

I 

I 

N - =  1.3 T 
N 
-=2.4 D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

Biomass 

A//  Taxa Combined 
5810 



13 

40' 

3 5' 

300 

25' 

200 

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

gm/ IOOOmJ 
I 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

I I O -  117 

120- 127 

130-137 

140-147 

150-153 

- 

N N - ~ 2 . 4  -21.3 D T 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

MEAN W E I G H T  ( q m / i 0 0 0  m 3 )  PER SAMPLE 

- 

8 iomass 

A/ /  Taxa Combined, adjusted 
5810 



4c 

35 

30 

25' 

20' 

100-107 

110-117 

120-127 

130-137 

I r 
125" 120" 115O 110" 

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

I A / /  Tuxa Combined _ _ _ _ _ _ _ _ _ _ _ _  

I 

I 
II 

I 
1 1 1 l 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1  

Biomass 

A / /  Toxa Combined 
5910 

14 



3: 

3c 

25 

20 

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

I Amph@ou'u - - - _ _ _ - - - _ _ _  
I 

I N -=1.2 T 
N - =2.2 

MENDOCINO I D 

I CALCOFI CRUISE 5504 
b 

I 5 -  22 APRIL 1955 
I \.:.. 

- 
MEAN W E I G H T  ( g r n / 1 0 0 0  m 3 )  PER SAMPLE 

0 I 2 3 
LINES I I I 1 1  I I I I I I I 1 I I 1 I I I [ I  I I I 

80-87 - 
90-97 - 4 5 

100-107 - 
110-117 

120-127 

130-137 D 
I I I I l l l l l l l l l l l  I I 1  I l l  I 1  I 

G .:;. . .. 

0.7 % IO0 
I I 

Biomass 

Amphipodo . .  

5504 
98 gm/1000m3 12801 



*- 

4c 

35 

30 

25' 

20' 

I I I 
125" I200 115" I IO" 

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

<.+ ( CAPE 
I 

. .. MENDOCINO I 

'.'. 

N -=1.2 
T 

N - =2.2 
D 

\>, /CONCEPTION 

I CALCOFI CRUISE 5504 
I 

5- 22 APRIL 1955 

STATIONS: NIGHT e SUNRISE 

0 DAY e SUNSET 

MEAN W E I G H T  ( g m  /io00 1773) PER SAMPLE 

0 I 2 
L I N E S - I  I I I I I I 1 I I I I I 1 7  I I I l 4  I I 1 I 

80-87 - 
90-97 

100-107 - 
110- 117 

120-127 

130-137 I 
I I I I I I I  I I 1 1  I 1  1 1 1  I I j I  ) , , I  

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

.- 

Biomass 

Amphipodo, adjusted 

5504 



1 7  

,& 

4c 

35 

30 

25 

20 

125' I200 115" I100 
I I I I <.,,I I I I I I I I I 1 I I 

Amph/bodu 
g m  / lOOOm3 

N 
-=2.5 

N 
- = 2 5  D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

MEAN WEIGHT ( g m / 1 0 0 0  m 3 )  PER SAMPLE 

0 I 2 3 4 
L I N E S  I I I I I I I I I 1 I I I I I I I I I I I 1 
60-67 - 
70-77 I 

- 

80-87 - 
90-97 r 

100-107 

110-117 

120 - I27 

130- 137 - 
140- 147 

150 - 157 = 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I l l 1  1 1  

0.4 70 I O 0  
I I 

I33 g m / 1 0 0 0 m 3  31916 

Biomass 

Amphipoda 

5604 



35 

30 

2 5' 

20' 

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

- 

- 

LINES 
60-67 

70-77 

80- 87 

90-97 

100-107 

110-1 17 

I 20- I 27 

130- 137 

140-147 

150- 157 

I I Arnphbodu, adjusted 
I gm /IOOOmJ 
I 

I 
N -=2 .5  
T 

N 
CAPE - = 2 5  
MENDOCINO I D 

I 

I CALCOFI CRUISE 5604 
I 

I 5-  27 APRIL 1956 
I 

STATIONS: NIGHT e SUNRISE 
FRANCISCO ' , 

0 DAY e SUNSET 

CONCEPTION 

MEAN W E I G H T  (gm /roo0 m 3 )  PER SAMPLE 

0 I l l l ~ l l l l ~ l l l l ; l l l l ~ l  I 2 1 1 , s  

- 
I - 

l 1 1 1 1 1 1 1 / 1 1 1 1 l 1 1 / / 1 1 1 / 1 1  

Biomass 

Amphipoda, adjusted 
5604 

18 

_.___- - -.I- 



1 9  

LINES 
80 - 87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150-157 

35 

30 

25 

2 0  

I I I I I I I I I I I I I I I I I I I I I I I 1 
3 4 - 

W - 
I - 

I I I I I I I I I I I I I I I I I I I I I  I l l  

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

I Amphl;oodu - - - - - - - - - _ _ _  
I 

I 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

I 

SAN 
FRANCISCO ' . 

gm /1000m3 

- 1.7 N -=3.6 
D T 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

STATIONS: NIGHT e SUNRISE 
o DAY e SUNSET 

!' 
0.062 

0.2 % 100 
I I 

96 gm/1000m3 40251 

Biomass 

Amphboda 
5704 



20 

gm /1000m3 

MENDOCINO I 

40° CALCOFI CRUISE 5704 
40" 

5 - 3 0  APRIL 1957 

STATIONS: NIGHT o SUNRISE 
0 DAY 0 SUNSET 

3 5" 350 

30" 30' 

MEAN WEIGHT (gm / 1000 m3 ) PER SAMPLE 
25O 25" 

100-107 - 
120-127 - 
130-137 D 

1 1 1 1 1 l I I I I /  / I l l 1 1  I l l 1  I l l  

20" 20" 

125" 120" 115O I IO" 

Biomass 

Amphipodu, adjusted 
5704 

_I_. . .-.-.<-- _- . " I , . ~  



u. 

100-107 

110-117 

120-127 

130-137 

3: 

30 

25 

20 

k 

I 
I I I I l I I I I I I I l I l I I I I 1 1 1 1 1  

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

MEAN WEIGHT (gm 1000 m 3 )  PER SAMPLE 

,LI""; o b - & l + l +  

Amphoodu 
grn / lOOOrn3 

N -21.7 
N 
D -=4.4 T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

07 % 100 

67 gm/1000m3 9039 

Biomass 

Amphipoda 
5804 

2 1  

40° 

35" 

30" 

z 5" 

?OO 



4c 

35 

30 

25 

20 

I I I I 1 I I I I 

I 

CAPE 
MENDOCINO I 

, 
8 

90-97 

100-107 

' 110-I17 

120-127 

130-137 

N - = I.? 
N -=44 
D T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

- 
I 

I 

I 

I 
I 1 l 1 1 1 l I l 1 1 1 1 1 1 1  l , , l , , , ,  

Biomass 

Amphipods, ad j usted 
5804 

22 

00 

50 

NO0 

5" 

00 



c 

4c 

3: 

3c 

25 

20 

125' I200 115" I IO" 
I I I I I I I I I I I I I I 

I Amphbodu _ _ _ _ _ _ _ _ _ _ _  
I 

grn /looom3 
I 

I 
N N 

CAPE -=10.0 -=1.7 
MENDOCINO I D T 

- 
CALCOFI CRUISE 5904 

I 

I 7 -  26 APRIL 1959 

- 

- 

- 

LINES 
60-67 

70-77 

80-87 

90-97 

100. I07 

110-I20 

130-137 

140-147 

~ - 

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

0.7 % I O 0  

88 gm/1000m3 12713 
I 1 

Biomass 

AmphiPo do 

5904 

23 



4c 

35 

30 

25' 

20' 

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

I I Amph/bodu, adjusted 
grn / 1000m3 

I 
N N 

CAPE --:10.0 --'1.7 
MENDOCINO t D T 

CALCOFI CRUISE 5904 
- 

I 

I 

I 

7- 26 APRIL 1959 

- 

- 

- 
LINES 

60-67 

70-77 

80-87 

90-97 

100-107 

110-I20 

130-137 

I 40- 147 

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

125' 1200 115' I IO0 

24 

40" 

350 

30' 

? 5" 

!O" 

Biomass 

Amphipoda, adjusted 

5904 



40" 

100-107 

- 110-117 

120-127 

- 130-137 

30 

I 

I 

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

25O 

I 
I25O 120" 115" I100 

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

I Amph@odu 
I 

I 

gm /1000m3 

N -=2.2 T 
N -=5.3 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

2 70 100 
I 1 
210 gm/1000m3 I2344 

Biomass 

Amphipodu 
5510 

25 

100 

35" 

30' 

25' 

200 



4c 

35 

30 

25 

20 

Amphipodu, adjusted 
gm / lOOOmJ 

N N -=5.3 -=2.2 D T 
- 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

MEAN W E I G H T  (grn/iooo m 3 )  PER SAMPLE 
- 

0 I 

L I N E S  60- 67 
I I I I I I ' I I  7- 

70-77 

80- 07 

90-97 

100-107 

110-117 I 

120- I27 

130-137 
l I l l l l l 1 1 1 1 l I l l l l l / l l / 1 l  

10.44 

6.37 
.I 

rm 

8 io mass 

Amphip o do, CI d j u st e d 
5510 



21 

I 1 I I I I I I 1 I I 

3: 

3c 

25 

20 

I I I I 

125' 1200 115" I100 
I I I I I I 1 I I 1 I I 1 1 

I 

CAPE 
MENDOCINO I 

I 

I 

N -=1.3 N - ~6.8 
D T 

CALCOFI CRUISE 5610 
27 SEPTEMBER- 5 OCTOBER 1956 

MEAN WEIGHT (gm / 1000 m3 ) PER SAMPLE 

LINES 
80- 87 

90-97 

2 % I O 0  

I48 grn/i000rn3 9602 

Biomass 

Amphipods 
5610 



,-- 

I I I 

A 

I I I I I I I I 1 I I 

30( 

25" 

I 

CAPE , 
MENDOCINO I 

N -=1.3 
T 

N - ~6.8 
D ), '.:. I 

I CALCOFI CRUISE 5610 
I 

I 27 SEPTEMBER - 5 OCTOBER 1956 

0 

0.062 

CONCEPTION 0 . 2 5  

I 

4 

16 

64 

N 
O 

M 
2 

.___ -. -. 2 .  

M E A N  W E I G H T  ( g m /  1000 m3 ) PER SAMPLE 

L I N E S  

80-87 

90-97 

Biomass 

Amphipoda, adjusted 
5610 

20 

> 



4c 

3: 

3c 

25 

2c 

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

I Amph@ou'u - - - _ _ - _ _ _ _ _ _  
I \ CAPE 
I 

I 

MENDOCINO I *. 
I 

I 

I 

I 

N - = 2 . 6  
T 

N - ~2.3 0 
- 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

MEAN WEIGHT 

:::; ov 

CONCEPTION 

.___ 

[gm 1000 m 3 )  PER SAMPLE 

I ~ I I I I ~ I I I I ~ I I I I  
2 3 4 

90-97 

I 00 -I 07 

. 110-117 

120,127 

. 130-137 

125O 1200 

0.9 % 100 

64 gm/1000m3 7304 
I I 

115' I100 

29 

10° 

350 

30' 

25" 

20" 

Biomass 
Amph/;ooda 

5710 



,a- 

L INES 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

- 

1 1 I I I I I 1 1 I 1 I I I 1 I I I I 1 I I I 
I - 
D - 

I l I l l l l l l l l l l l l l l l l l I l l l  

40' 

3 5' 

3v 

25' 

20' 

I 

I N N 
<.$ 

-=2.6 
T 

-=2.3 D 
( CAPE 

<:. MENDOCINO I 

I CALCOFI CRUISE 5710 
I 

I 4 OCTOBER - 8NOVEMBER 1957 

FRANCISCO ' , STATIONS. NIGHT o SUNRISE 

0 DAY e SUNSET 

Biomass 

Amphipoda, a d j u st ed 
5710 

30 



c- 

3: 

3c 

25 

20 

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

LINES 
60-67  

70-77 

8 0 - 8 7  

90-97 

100-107 

110-1 17 

120- I27 

130-137 

140-147 

150- 153 

- 

Amphbodu 
gm / l000m3 

N -=1.3 
T 

N - 5.0 
D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

I3 
2 % 100 

69 qm/~000rn3 3935 

Biomass 

Amphipods 
5810 



32 

I I I I I I 

Y 

I I I I I I I I 

35 

30 

2 5' 

20' 

LINES 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120- I27 

130-137 

140-147 

150-153 

- 

.? \, CAPE 
I 

MENDOCINO I 
2:. 
..:.. 

4 

I 

I 

N - ~ 1 . 3  
T 

N -=5.0 D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

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

125" 120" 115" I100 

Biomass 

Amphipods, a d j us t ed 
5810 

--A -- 



33 

100-107 

110- 117 

120-127 

130-137 

40 

35 

30 

25' 

2 0  

m 
I 

I - 
I l l  I l l  I I I l l  I I I l l  I I I I I I I I  

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

I gm/1000m3 
I 

1.3.9 N,2.o 
MENDOCINO I D T 

1 

, CALCOFI CRUISE 5910 
I 

I 

1 

8 - 30 OCTOBER 1959 

STATIONS: 0 NIGHT o SUNRISE 
o DAY e SUNSET 

MEAN WEIGHT (qm / 1000 m 3 )  PER SAMPLE 

. 

Biomass 
2 70 IO0 

I94 gm/1000m3 8667 
AmphiPo do 

5910 



40 

35 

30 

25 

20 

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

I Amph/@odu, adjusted _ _ _ _ _ - - - - _ _ -  
I 

I gm/1000m3 
I 

N 
D T 
-=3 .9  N = 2 . o  

I CALCOFI CRUISE 5910 
I 8 -30  OCTOBER 1959 
I 

I 

STATIONS: 0 NIGHT o SUNRISE 
o DAY e SUNSET 

FRANCISCO ' , 

MEAN WEIGHT (gm / i o00  , 3 )  PER SAMPLE 

60- 67 

70 -77 

90-97 

100-107 

' 110-117- 

120-127 I 

130-137 - 
1 1  1 1 I 1 I  l 1 1 1 1 1 1 l i l l l l l l 1 I  

Biomass 

Amphipods, a d j u s t ed 
5910 



c 

L I N E S  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

40 

35 

30 

25 

20 

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

= - - - 
= 

I l l l l l l l l l l l l l l l l l l  I l l 1 1  

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

I Chae fogna fha - - - - - - - - - - - -  
I 

I I I 

I 

I 

I 

CAPE 4 
MENDOCINO I 

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

5 .::...... 

SAN 
..::.' 

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

g m  / lOOOm3 

N -=LO T 
N - ~1.3 
D 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

STATIONS: NIGHT e SUNRISE 
0 DAY 0 SUNSET 

MEAN W E I G H T  ( g m / ~ o o o  rn3) PER SAMPLE 

4 % I O 0  
E:;] I 
575 gm/1000m3 12801 

Biomass 

Chaetognatha 
5504 

35 

10° 

550 

50' 

2 5" 

!O" 



36 

1 I I 

*- 

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

35 

30 

25 

2c 

125' 120" . 1150 i100 
I I I I I 1 i i i i i i i i 

- 

- 

LINES 
60-67 

70-77 

80-87 

90 - 97 

100-107 

110-117 

120-127 

. 130-137 

140 - 147 

. 150-157 

- 

Chuetogna fha 
gm /lOOOm3 

N -=1.0 
T 

N -=1.0 
D - 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

4 % 100 

1267 gm/1000rn3 31916 

... ..... ... 1 
Biomass 

Chaetognath 
5604 



..- 

L I N E S  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150-157 

4c 

35 

30 

2 5' 

20' 

I I I I 1 I I I I I I I 1 I 1 I I I I I I I I - - - - - 
I I I I I I  1 1 1 l 1 1 1 1 1 1 1 1 1 1 1  I 1  I 

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

I Chue fognu fhu - - - - _ _ - _ _ _ _ _  
I 

I grn /1000m3 
I 

q.. \, CAPE I 

MENDOCINO I 
..?. 

I 

I 

I 

N -=1.5 
T 

N -=1.8 
D 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

'>, ps:..:, 
%! ..... . .. 

STATIONS: NIGHT 0 SUNRISE SAN 

o DAY e SUNSET 
.... .: FRANCISCO ' , ... .. .... 

4 % I O 0  

1447 gm/1000m3 40251 

Biomass 

Chae togna fha 
5704 



30 

35 

30 

25' 

2 0  

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

Chue fognu fhu 

N N - = 0.8 
T 

- =  1.0 
D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

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

125" 1200 115" I100 

0 17 % 100 

0 I510 gm/1000m3 9039 

Biomass 

Chae f ogna fha 

5804 

-I 
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,- 

4c 

35 

30 

25 

20 

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

- 

- 

- 
LINES 

60- 67 

70- 77 

80-87 

90 -97 

100-107 

, 
I 

CAPE 
MENDOCINO u 

I 

I 

gm / 1000m3 

N 
-=0.9 
T 

N -= 1.0 
D 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

I 

STATIONS: NIGHT e SUNRISE 
0 DAY eSUNSET 

FRANCISCO ' , 

CONCEPTION 

MEAN W E I G H T  (grn / 1000 rn3) PER SAMPLE 

I I O - I 2 0  

130-137 

140-147 

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

125" I200 115" I IO" 

Biomass 7 

Chae tognatha 
5904 



40 

35 

30 

25 

20 

125" 120" 115' I100 
I 1 I I 1 I I 1 I I I I I I I $:, I I 

I Chue fognu fha 
4 g m  / 1 0 0 0 m 3  

, 
CAPE 
MENOOCINO I 

I 

I 

I 

I 

I 

N 
-= 1. I 

N 
-=1.2 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

M E A N  W E I G H T  ( g rn /~ooo rn3)  PER SAMPLE - 
0 IO 2 0  30 40 

L I N E S  I I I I I I I I I I I I I I I I I I I I I I I I 

60-67 1 

70-77 

80-87 D 

90-97 - 
100-107 

1 1 O - I l 7  

120-127 1 

130-137 - 
1 l 1 1 l 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1  

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

0 IO 70 100 

o iieo g m / 1 0 0 0 m 3  12344 

........... ................. ................. ...... 

Biomass 

Chae fogna fha 
5510 



4 1  

1 

40 

35 

3 0  

2 5' 

20' 

I 

CAPE I 

MENOOCINO I 

I 

I 

I 

I 

SA N 
FRANCISCO ' , 

gm / l000m3 

N 
- =  2 6 

N 
- =  I6 
D T 

CALCOFI CRUISE 5610 
27 SEPTEMBER- 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
_ .  

M E A N  W E I G H T  ( g rn /  1000 rn3) PER SAMPLE 

LINES 
80- 87 

90-97 

4 % 100 
.:.:.: :.:.:. J 
404 gm/1000m3 9602 

Biomass 

Cha e tognafha 

5610 



c" 

40 

35 

3c 

25 

2c 

125O I200 I I 5 O  I IO0 
I 1 I I I I I 1 I I 1 I I I I 

Chae fogna fha 
grn /1000rn3 

N --.1.0 
T 

N - =1.2 
D 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

\,;. ....... 

MEAN WEIGHT ( g m /  1000 rn3 ) PER SAMPLE 

0 10 2 0  30  40 
LINES I I I I I I I I I I I I I I I I I I I I I I I I 

80-87 - 
90-97 - 

100-107 - 
110-1 I 7  

120-127 

130-137 r 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

0 27 % 100 

0 1980 gm/1000m3 7384 
1 

Biomass 

Chaetogna tho 

5710 

-I-- 



40 

35 

30 

2 5' 

20' 

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

I Chue f ognu fhu - - - - _ _ _ - - - _ _ _  
I 

I gm / lOOOrn3 
I 

I 
.;. 

N --;LO N 
CAPE --:1.6 

'i... MENDOCINO I D .:_ 
..:., 

I CALCOFI CRUISE 5810 
I 8 OCTOBER - 6 NOVEMBER 1958 

LINES 

60-67 

70-77 

80-87 D 

90-97 

100-107 I 

110--117 m 

- 

120-127 - 
130-137 - 
140-147 I 

150-153 I 
1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ , ~ ~ , ~ ~  

0 17 70 100 

0 683 grn/1000rn3 3935 
J 

Biomass 

Chae fognatha 

5810 



4c 

3: 

30 

25 

20 

125' I200 115O I too 
I I I I I I 1 I I I I I I I 

I Chuetognutha - - - - - - - _ _ _ _ _  

I I I I I I I I I I I 1 I I I 
125" I200 I I5O I100 

0 I I  % IO0 

0 981 grn/1000m3 8667 
I 

Biomass 

Choe fognotha 
5910 

44 



45 

125" I200 

<o. I % 100 
I I 

115" 

0.6 grn/1000rn3 12801 

I100 

Biomass 

Clad0 cera 
5504 



46 
125" 1200 115" I IO" 

g m  /lOOOm3 

MENDOCINO I 

40" CALCOFI CRUISE 5604 40" 

5- 27 APRIL 1956 

STATIONS: NIGHT e SUNRISE 
0 DAY e SUNSET 

35" 35" 

300 30' 

MEAN WEIGHT (gm / 1000 m 3 )  PER SAMPLE 

25" 2 5' 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 , ~ ~  

20" 20" 

125" I200 115" I100 

<o. I % 100 

0. I g m / 1 0 0 0  m 3  31916 

Biomass 

Chdoceru 
5604 



*- 

1 

40' 

3 5' 

3v 

25' 

200 

I Cladoceru - - - - - _ _ _ _ _ _ _  
I 

I gm /1000m3 

I 

I CALCOFI CRUISE 5704 
I 

I 

$ 

5 - 3 0  APRIL 1957 

STATIONS: NIGHT o SUNRISE 
o DAY e SUNSET 

- 

- 

0 

MEAN WEIGHT (gm / io00 m 3 )  PER SAMPLE 
- 

0.2 0.3 0.4 C 

90- 97 

100 -107 

I IO- 117 

120-127 

I30 - I37 

140-147 

150-157 

- 

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

<o. I % 100 
Biomass 

Cladocero 
5704 

41 

00 

5 O  

0" 

50 

0" 



_- 

4c 

35 

30 

25 

20 

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

CAPE 
MENDOCINO 

Cludocera 
gm i1000m3 

AND I N D E T E R M I N A B L E  
D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

STATIONS: NIGHT e SUNRISE SAN 
FRANCISCO ' , 

0 DAY 0 SUNSET 

0.2 70 100 
~~ 

15 gm/1000m3 9039 

Biomass 

Cladocera 
5804 

40 



49 

35 

30 

25 

2c 

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

I Cladoceru _ _ _ _ _ _ _ _ _ _ _ _  
I 

I 

I ;;: I 

CAPE I 

..._ MENDOCINO I 

y., I 
.:. 

I 

I 

4 

gm /1000m3 

AND! I N D E T E R M I N A B L E  
D 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

0 

MEAN W E I G H T  (gm / 1000 m3 ) PER SAMPLE - 
0 0. I 0.2 0.3 0.4 

LINES I I I I I I I I I I I I 1 I 1 I I I I I 1 I 1 I 
60-67 I 

70-77 I 

80-87 I 

90-97 - 
100-107 - 

' 110-120 - 
130-137 I 

140-147 I 
1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I l I (  

<O.l % 100 
Biomass 

Cladocera 
5904 



50 

x 

I25O 1200 115" I100 

gm /lOOOm3 

N N  - AND 7 I N D E T E R M I N A B L E  
MENDOCINO I 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

STATIONS: 0 NIGHT o SUNRISE 
0 DAY 0 SUNSET 

CONCEPTION 

MEAN W E I G H T  ( g m / ~ o o o  m 3 )  PER SAMPLE 

I I L I I I I I I I I I I I I I I I I I I I I I  

125O 1200 115" 1100 

0 70 100 

0.03 gm/1000 m3 12344 

Biomass 

Cludoceru 
5510 
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40' 

3 5' 

3@ 

25' 

20' 

125" 1200 I I5O I IO" 

I 

I gm /l000m3 
I 

MENDOCINO I - - 
I CALCOFI CRUISE 5610 
I 

I 27 SEPTEMBER- 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

- 

.___ 

- - 

MEAN W E I G H T  (grn / 1000 rn3 PER SAMPLE 

or: : O ~ I :  I ~ ~ ~ :a,;: ~ ~ ~ ~ : o . ~  

LINES 

80-87 

90-97 

<O.l % IO0  
Biomass 

Clad0 cera 
0.9 gm/1000m3 9602 

5610 



52 
125' 120" 115" I IO" 

grn /1000rnJ 

40" 
CALCOFI CRUISE 5710 
4 OCTOBER - BNOVEMBER 1957 

STATIONS. NIGHT o SUNRISE 
0 DAY e SUNsET 

3 50 350 

300 30" 

25' 25" 

MEAN WEIGHT (gm / io00 m3 PER SAMPLE 

0.80 

200 200 



x 

il 

35 

30 

25 

20 

125O I200 1150 1100 
I 1 1 I 1 I I 1 I 1 1 1 1 1 1 

I C/udoceru 
I 

gm/  lOOOm3 
I 

I 

I 
N N 

CAPE - AND, I N D E T E R M I N A B L E  
MENDOCINO I D 

I 

I CALCOFI CRUISE 5810 
, 8 OCTOBER - 6 NOVEMBER 1958 

MEAN WEIGHT (gm 1000 m3 1 PER SAMPLE 

60-67 - 
70.77 

80-87 I 

90-97  

100-107 - 
110-117 D 

120-127 I 

130-137 - 
140- I47 

150-153 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

0 
0 

0.4 % 100 
I I 
17 gm/1000m3 3935 

Biomass 

Cladocera 
5810 
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40 

35 

30 

29 

20 

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

I Cladocera - - - - - - - - - - - -  
I 

I gm/1000m3 
I 

- e 
e 

0 

e 
a 

a 

0 

- 

- 

- LINES 
43-57 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120 - I27 

I30 - 137 

- 

0 "$ - N N  AND, I N D E T E R M I N A B L E  
D 

I 

I CALCOFI CRUISE 5910 
I 8 - 3 0  OCTOBER 1959 

0 I 

I 

0 e 
0 d 

0 

e 0 
e 

e 0 
0 

a 0 
MEAN W E I G H T  ( g m  / 1000 m3 ) PER SAMPLE - 0  

1 I I I I l l l l l l l i l l l l l l l 1 1 1 1  

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

0. I % 100 
Biomass 

Chdocero 
5910 



35 

30 

25 

20 

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

gm /lOOOm3 

N - =  1.7 T 
N - 1.8 
D 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

O n M I  

LINES 

80-87 

90-97 

MEAN W E I G H T  ( g m  / 1000 m3 ) PER SAMPLE 

68.23 

70.29 
100 - IO7 

' 110-117 

120 - I27 

130-137 

I I I 1 I I I I I I I I I I I 
125" 1200 115" I100 

0 42 % 100 

0 5297 gm/1000m3 12801 

........................................... :.:.:.:.= _.,...; .......................................................... 1 
Biomass 

Copepodu 
5504 
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*.- 

35 

30 

25 

20 

125" 120" 115' 110' 
I I 1 I I 1 1 I I I 1 1 I I 

- 

- 

LINES 
6 0 - 6 7  

70 - 77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

I40 - 147 

150- 157 

- 

Copepoda 

N 
-= 14 

N 
- - ' I 6  D 

- 
CALCOFI CRUISE 5604 

5 -  27 APRIL 1956 

e SUNSET 

- 

MAX 
827 

0 26 % 100 

0 8330 gm/1000m3 31916 

................................... . . . . . . . . . . . . . . . . . . . . . . . . . ., ...... ..... ................... . . . . . .,...........,._ 1 
Biomass 

Copepoda 
5604 



4c 

35 

3c 

25 

2C 

125" 120" 115" I100 
I I I 1 I 1 I I I 1 1 I I I I $.$ I 

- - - -  
I 

I 

, 
4 \, CAPE I 

5. I 

I 

4 

.... MENDOCINO I .>. 

Copepoda 
gm /1000m3 

'= 0.9 T 
N 0'  1.3 

CALCOFI CRUISE 5704 
5-30 APRIL  1957 

MEAN WEIGHT ( g m  / 1000 m 3 )  PER SAMPLE 
- 

0 10 20 30 40 
L INES I I I I I I I I I I I 1 I I I I 1 I I I I I I I 

80 -87 

90-97 

100-107 L 

I I O -  I17 

120-127 

. 130.137 

140-147 - 
. 150-157 - 

I I I I I I I I I I I I I I I I l I I 1 1 1 1 1  

- 

0 15 % 100 

0 6208 g m / 1 0 0 0 r n ~  40251 

Biomass 

Copepoda 
5704 



58 
125" 120" 115' I100 

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

N - = 1.2 
T 

N -=2.3 
D 

CALCOFI CRUISE 5804 

4 20" I- 
125' 120" 

0 43 % 100 

0 3899 gm/1000m3 9039 
._ . I 

115" I100 

Biomass 

Copepoda 
5804 
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_- 

x 

40" 

3 50 

300 

25' 

20c 

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

I 

CAPE 
MENDOCINO I 

I 

I 

I 

MEAN W E I G H T  ( g m  1000 m 3 )  PER SAMPLE 

0 I O  eo 30 40 
L I N E S  I I 1 I I I I I 1 1  I I I 1 I I I I I I I I I 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 
I I I I I I I I l l 1 l 1 1 1 1 1 1 1 I I I I l  

- 

N -=1.2 
T 

N 
-=2.3 D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

M 
0 

I 

4 

16 

64 

2 56 
M 
2 

,. .. 

Biomass 

Copepoda, ad j us ted 
5804 



4c 

35 

30 

25 

2c 

I I I I I I I I I I 1 

, I <:, ' I '  ' I '  I I  

I Copepoda _ _ _ _ _ . _ _ _ _ _ _ _  

, 
grn 11000m3 

I 
N -=LE 
T 

N 
CAPE -=2.6 
MENDOCINO I D 

;$ 

2:. 

CALCOFI CRUISE 5904 
'i, - 

I 

I 7 -  26 APRIL 1959 

.::. 
._.. 

I I I I 

MEAN WEIGHT ( g m  / io00 m3 ) PER SAMPLE 

60-67 

70 -77 

80-87 

90-97 L 

100-107 I 

I I O -  120 

130-137 

140-147 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

e SUNSET 

..__ ._ - _  

60 

00 

150 

IO" 

! 5" 

10" 

Biomass 
0 34 % 100 

0 4302 grn/1000rn3 
Copepoda 

5904 
12713 

_e - . _ ~ -  -It. .. ."-- 



.... 

I I I I I 1 

4( 

3: 

3c 

25 

20 

I I I I I I I I 

..>. \ CAPE 
I 

MENDOCINO I 
'I.:. - 

I 

I 

, 

- 

- 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

I Io - l eo  

130-137 

140-147 

N 
-=1.8 T 

N 
-=2.6 D 

CALCOFI CRUISE 5904 
7 -  2 6  APRIL 1959 

Biomass 

Copepoda, ad j us ted 
5904 

61 

.O" 

15' 

0" 

! 5" 

!O" 



_4 

100-107 

110-117 

120-127 

130-137 

35 

30 

25 

20 

I34 49 
I 

I 

I I 1 I I I I I I 1 I I I I l I I I l 1 1 1 1 1 1 1 1 1 1  

:L, 
.? (. CAPE 

I 

MENDOCINO 4 
<?. 

I 

, 
, 

N -= 2.4 N 
- = I 6  D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

Biomass 
0 39 % 100 

0 4799 gm/1000m3 12344 
Copepoda 

5510 

62 

IO" 

150 

10" 

? 5" 

!OO 



4c 

35 

3c 

25 

2c 

Copepoda 
grn / l000rn3 

!!=pa -= I  N 2 

ZRUISE 5610 

CONCEPTION 

MEAN WEIGHT ( g m /  1000 m3 ) PER SIMPLE 

0 IO 20 30 40 50 
LINES I I I I I I I I I I I I I 1 1  I { I I I I I I 1 -  

8 0 - 8 7  

90-97 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1  , I  

- 

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

0 10 Yo too 
..:.:.:.:.:.:.:.: I 

0 905 grn/1000rn3 9602 

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

Biomass 

Copepoda 
5610 



64 

I I I I I I 

35 

30 

25' 

20 

I I I I 1 1 I I 1 

, :;., 

(, ..._ MENDOCINO CAPE I I I 

y.. I 
.:. 

I 

I 

I 

, 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET y7-  

"..... \:. ....... 'b 

.::., 
7;. 

.>;. 

POINT 

/ CoNCEPTloN 

- _  .. 

0 

I 

4 

16 

64  

2 5 6  

1024 

MIN 
0 

- 

MAX 
276 

._-_ - _  .. -. 

Biomass 

Copepoda, a d j u s t e d 
5610 



4c 

3: 

3c 

25 

2c 

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

- 
I CALCOFI CRUISE 5710 
I 4 OCTOBER - 8NOVEMBER 1957 

LINES 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

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

I 1 I 8 I I I I I I I I I I I 1 I I I I I I r - - 
I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

om -_ 012 MIN 

MEAN WEIGHT 

0 21 01" 100 
I 

0 I563 gm/1000m3 7384 

65 

IO0 

150 

500 

! 5" 

10" 

7 
115O I100 
i 

115O I100 

Biomass 

Copepoda 
5710 

Biomass 

Copepoda 
5710 



x 

"- 

40 

35 

30 

25 

20 

125" 1200 115" 1100 
1 I I I 1 1 1 1 1 1 1 1 1 1 I 

L I N E S  
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

I30 - 137 

140-147 

150-153 

- 

I , Copepoda 
0 gm / IOOOmJ 
I 

I 
N 

-= 1.3 T 
N 

CAPE -=2.6 
MENDOCINO I D 

I CALCOFI CRUISE 5810 
I 

I 

8 OCTOBER - 6 NOVEMBER 1958 

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

26 % 100 .- _ _  
1 

0 1029 gm/1000m~ 3935 

Biomass 

Copepoda 
5810 

CC 

0" 

'50 

100 

50 

0" 

- -* - 



_x 

40' 

3 5 c  

3w 

25' 

20' 

125" 1200 115O I100 
I I I I I I 1 I I I 1 1 I 1 I 

I Copepod', ad j u s t ed - - - - - - - - - - _ -  

8 

0 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

, 

N -=1.3 
T 

N - ~ 2 . 6  
D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

LINES 
60-67 

7 0 - T I  

60-87 B 

90-97 - 
100-107 - 
110-117 - 
120- 127 

130-137 I 

140-147 D 

150-153 D 
I I I l l 1  I I I I I 1 I I I t  I 1  I I I I I I  

- 

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

Biomass 

Copepoda, ad j u s t e d 
5810 

67 

00 

'50 

IO" 

' 50 

100 



x 

4c 

3c 

25 

2c - 4 20" 

0 16 % I O 0  

0 1354 grn/1000rn~ 8667 

:::::::::m:m<:;: 
...A. ........... ........... I 

Biomass 

Copepoda 
5910 



4c 

35 

30 

25 

20 

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

Crustacean larvae _ - - _ - - - - - _ _ _  
I 

I 

I 

I 

I 

CAPE 
MENDOCINO I 

I 

I 

grn/1000rnJ 

N -=1.0 
T 

N 
- =  1.0 
D 

CALCOFI CRUISE 5504 
5 -  22 APRIL  1955 

- 

- 

- 

MEAN WEIGHT 

0 01 0 2  
L I N E S 1  I I I I I I I I I I 

80-87 

90-97 

loo-IO? 

. 110-117 

120- I27 

130- I37 

1 

...._.. I., ...._.. 

.>. 

0.062 / 0.25 

POINT 
CONCEPTION 

- .  
(gm 1000 rn3 ) PER SAMPLE 

b I 

I I I I I I 1 I I 1 I I I I I 
I25O 1200 115' I100 

Biomass 
0.4 % 100 

52 grn/1000rn3 12801 
Crusfacean larvae 

5504 



I -. 

30" 

25" 

0 

MEAN W E I G H T  ( g r n / 1 0 0 0  rn3) PER SAMPLE I- 
O 0. I  0 2  0 3  0 4  0.5 < 

L INES I  I I I  I I  I I I I I I  I I  I I  I I I 1 I  I 1 I I I I  I I 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130 - 137 
140-147 I 

150-157 - 

L 

- 
- 

20" t 
I I I I 1 I I I i i i i i i i 1 

125" 120" 115" I IO" 

01 % 100 
I I 

36 grn/1000rn3 31916 

Biomoss 

Crustacean larvae 
5604 

70 

0" 

'50 

IO" 

150 

!O" 



x 

35 

3c 

2E 

2c 

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

_ _ _ _ _ _ _ _ - - - -  , Crustacean larvae, adjusted 

0 

0 

e 
MEAN WEIGHT ( g m / 1 0 0 0  m3 ) PER SAMPLE 

0 01 0 2  0 3  0 4  0 5  
0 51 LINES 1 I I I I I I I 1  I I I I I I I I 1  I I I I I I 

- 60-67 - 
70-77 

80-87 

90-97 1 

100-107 f 

I I O -  117 

I 2 0  -I 27 m 
130-137 

140-147 D 

150-157 - 
0 76 

1 l 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1  

gm /1000m3 

N N - =  2.0 -= 1.0 D T 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

Biomass 

Crustocean I a r va e, ad j ust e d 
5604 

71 

10" 

350 

30" 

25' 

20" 



72 

35 

30 

25' 

20' 

125' 120° 115' I100 
I I I 1 I I I I I I I I I I 

_ _ _ _ _ _ _ _ _ _ _ _  Crusf uceun 1 a rva e 
, 
4 

I 

CAPE 
MENDOCINO I 

gm /1000m3 

N N --:4.0 -=1.0 
D T 

- 

- 

- 
LINES 

80 - 87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

CALCOFI CRUISE 5704 
I 

! 
5 - 3 0  APRIL 1957 

:, ......... _._... - .... 
q.:.:, .._. . : ,~~  

SA N 
.._. ...... .... .: FRANCISCO ' , 

STATIONS: NIGHT o SUNRISE 
0 DAY 0 SUNSET 

MEAN W E I G H T  ( g m / ~ o o o  m 3 )  PER SAMPLE 7* A 

0.2 % 100 
Biomass 

Crustacean larvae 
101 grn/1000rn3 40251 

5704 



4c 

3: 

3c 

25 

2c 

125O I200 115" 1100 
I I I I I I I 1 1 1 1 1 1 1 

_ _ _ _ _ _ _ - - - _ -  , Crustacean larvae, adjustec 
I 

I gm /1000m3 
I 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

STATIONS: NIGHT e SUNRISE 
o DAY e SUNSET 

- 

- 

- 

80-87  

90 -97  

100-107 

110-117 

120 - 127 

130-137 

140-147 

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

Biomass 

Crustacean larvae, adjusted 
5704 

73 

IO" 

i5" 

50" 

! 5" 

!O" 



c 

40 

35 

3c 

2? 

2c 

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

I 

CAPE 
MENDOCINO I 

, 
I 

I 

I 

gm / l000m3 

N 
- = I  0 
T 

N 
- =  1.0 
D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

- 

- 

- 
L I N E S  

60-67 

70 -77 

80-87 

90-97 

100-107 

110-117 

120-127 

I30 - I37 

1 I I I I I I I I I I I I I I 1 
125O 1200 I I 5 O  I IO" 

06 % 100 
Biomass 

Crustacean larvae 
58 gm/1000m3 9 039 

5804 

14 

00 

'50 

IO0 

! 50 

!O" 



15 

4c 

35 

30 

25 

20 

125O i200 115" i100 
I 1 I I I 1 i i i i i i i 1 1 

- 

- 

- 
LINES 

60-67  

70-77 

80-87 

90-97 

100-107 

. 110-120 

130- I37 

140-147 

1 

1 

, 
CAPE 
MENDOCINO I 

1 

6 

gm / 1000m3 

-=2.0 N -= N 1.0 
D T 

CALCOFI CRUISE 5904 
7-  26 APRIL 1959 

< 0. I % 100 
Biomass 

Crustacean larvae 
IO gm/1000m3 12713 

5904 



76 

100-107 

110-117 

120-127 

130-137 

.- 

A 
0 93 

0 63 
1 -  

A 

1 
I I I I I I I I I I I I I  I l l  I I I I I I I I  

e 

1 I I 

40 

35 

30 

25 

2c 

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

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

_ _ _ _ _ _ _ - - - - -  I Crusfuceun larvae 
, 
I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

1 

g m  / lOOOm3 

N -=1.2 N 
-: 1.9 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

Biomass 
06 % 100 

75 grn/1000rn3 12344 
I I Crus facean I a r va e 

5510 



40' 

3 5' 

3ol 

2 5' 

20' 

0 
LINES 

80 -87 

90-97 

0.1 0.2 0.3 0.4 0 . 5  0.6 
2 80 1 1 1 I 1 I 1 I I I I I I I I 1 I I I I I 1 1 I I I 1 1 I 

A 

I I I I I I I ~ I I I I I I I I I I J I I  I I , I I I I I  

0.6 % 100 
Biomass 

Crustacean larvae 
60 g m / i 0 0 0 m 3  9602 

56 IO 

77 

100 

350 

30' 

150 

'0" 



,- 

L I N E S  

80-87 

90 - 97 

I.-.. 

4.42 

0.84 

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

' I  

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

40 

35 

30 

25 

2c 

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

70 

Biomass 

Crustacean larvae, ad jus ted  
5610 



_- 

100-107 

. 110-117 

120-127 

. 130-157 

35 

3c 

25 

2c 

- 
I06 
A 

I I I I I I I I I I I I I I I I I I I I I I I I .  

125" I200 115" I I00 
I I I I I I I I I 1 I I I 1 1 

_ _ _ _ _ _ _ _ - _ - -  I Crusfuceun larvae 
I 

I 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

gm /iOOOm3 

N N 
- =  2.8 -=3.5 D T 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

I % 100 
n I 
B 1 

Biomass 

Crustacean larvae 
5710 

00 gm/1000m3 7304 

79 

100 

350 

30' 

25' 

200 



80 
125' 120" 115' I IO" 

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

- 
LINES 

80 - 87 
- 90-97 

100-107 

- 110-117 

120-127 

- 130-137 

I gm / lOOOm3 
I 

I 

MENOOCINO I 

I 

I 

N N 
- = 2 8  --:3.5 D T 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

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

STATIONS- NIGHT 0 SUNRISE SA N 
. .. 

.... :: FRANCISCO ' , 
0 DAY e SUNSET ...... ,... 

n 
0 016 

0 062 

0 25 

POINT 
CONCEPTION 

-3 

1 089 
I - 

I 

40" 

35" 

30" 

2 5" 

125" 120" 115" I IO" 

Biomass 

Crustaceon larvae, a d j u s t e d  
5710 



81 
125O 120" 115' I I00 

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

LINES 

60 - 67 

70-77 

BO- 87 

90-97 

100-107 

110-117 

I20 - 127 

130-137 

140-147 

150 - 153 

- 

Crusf acean I a r vae 
gm/  looom3 

N N --:0.7 -=0.8 D T 

I CALCOFI CRUISE 5810 
I 

I 

8 OCTOBER - 6 NOVEMBER 1958 

0 

MEAN WEIGHT ( g m /  1000 m 3 )  PER SAMPLE 'Jo 

01 0.2 0.3 0.4 0.5 
1 I I I I I I I I I I I I I I I I I I I I I I I I I 2 4 5  - 

Biomass 
3 % 100 

El I 
I26 gm/1000m3 3935 

Crustacean larvae 
5810 



02 

4c 

3: 

3c 

2: 

2c 

1 

0 

1250 1200 115" I IO" 
1 I 1 1 1 1 1 1 1 1 1 1 1 

0 01 0 2  0 3  0.4 C 
L I N E S  I I I I I I I I I I I I I I I I I I I I I I 1 I 

43-57 

60-67 

70-77 

80-87 r 
90 -97  

100-107 

110-117 

120- 127 

130 - 137 
I I I  I l l  I I l l  I 1 1 -  

I % 100 

91 grn/1000m3 8667 

Biomass 

Crustacean larvae 
5910 



03 

40 

35' 

30 

25' 

20 

125" i200 1150 i100 
I 1 1 i i 1 i i i 1 i i i 

_ _ _ _ _ _ _ - _ _ _ _ -  , Crusfuceun larvae, adjustec 
1 

1 g m 1000m3 

- LINES 
43-57 

60-67 

70-77 

80-87 

90- 97 

100-107 

110-117 

120- 127 

130- I37 

I I I I I 1 1 1 1 1 1 1 1 1 1 1 
125O 1200 I Eo 

Biomass 

Crusfacean I ar va e, ad j u st e d 
5910 



04 

1 I I I I I I 

35 

3c 

2: 

2c 

I I I I 1 1 I I 1 

LINES 
80-87 

90-97 

100-107 

110-1 I 7  

120-127 

130-137 

>,I' (, CAPE 
I 

I 

MENDOCINO I >:. 

I 

, 

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

I 

1 1 1 1 1 1 l 1 l I l I I I I I I I I 1 1 1 1 1  

I 

1 I I 

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

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

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

C fenophora 
qm /iOOOm3 

N N  
-AND, I N D E T E R M I N A B L E  
D 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0.6 % 100 

88 grn/1000m3 12801 

Biomass 

Ctenophoru 
5504 



.- 

I_ 

40 

35 

30 

25 

2c 

125O I200 115' 

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

8 gm /lOOOm3 
I 

- N N  AND 7 I N D E T E R M I N A B L E  
MENDOCINO I 

I CALCOFI CRUISE 5604 - 
I 

I 

I 

5- 27 APRIL 1956 

STATIONS: NIGHT e SUNRISE 
o DAY e SUNSET 

MEAN WEIGHT ( g m /  1000 m3 ) PER SAMPLE 

0 I 2 3 4 
L I N E S  I I 1  I I I I !  I I I I 1  I I I I I I I I I I I 

60-67 - 
70- 77 

80-87 

90-97 

100-107 

110-117 I 

120-127 

- 

. 130-137 - 
140- 147 

. 150-157 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I l I I I I L  

0 
0 e 

0 
0 

0 4 
0 

e 

I I I I I I I I I I I 1 1 1 1 
125" 120'7 115" 1100 

0.7 % 100 

225 grn/1000m3 31916 

Biomass 

Ctenophora 
5604 



"I 

40' 

35' 

30 

25 

20 

125O I200 115O I IO" 

I C fenophom _ _ _ - _ _ - - - - - -  

I 

I gm /1000m3 
I 

MENDOCINO I 

I 

I CALCOFI CRUISE 5704 
I 5 - 3 0  APRIL 1957 
4 

I 

STATIONS: NIGHT 0 SUNRISE 
o DAY e SUNSET FRANCISCO ' , 

- 

- 

0 

MEAN WEIGHT ( g m /  1000 m3 ) PER SAMPLE 

90-97 - 
100-107 I 

110-117 

120-127 - 
130-137 I 

140-147 I 

150-157 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

0.2 0% IO0 

62 grn/1000rn3 40251 

Biomass 

Cte nophora 
5704 



1 

3: 

3c 

25 

2c 

I25O 1200 115O I100 
1 1 I 1 1 I I I I 1 I I I I I 

I 
I 

I 

MENOOCINO I 

0 

8 

I 

I 

I 

gm / 1000m3 

N N - AND 7 I N D E T E R M I N A B L E  D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

I I I I I 1 I I I I I I I I I 1 
125" 1200 115" I100 

0.9 % 100 

82 gm/1000rn3 9039 
D 

Biomass 

Ctenophoro 
5804 

87 

IO0 

550 

30° 

2 5" 

20" 



40 

35 

30 

25 

2c 

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

_ _ _ - -  

CAPE 
MENDOCINO 

C fenophom 
gm 1000m3 

N N  - AND r I N D E T E R M I N A B L E  D 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

MEAN WEIGHT ( gm / 1000 m3 ) PER SAMPLE 
- 

0 I 2 3 4 
LINES I I I I I I I I I 1  I I I I I I I I I I I I I I 
60-67 L 

70-77 

80-87 - 
90-97 - 

100- I07 

' 110-120 I 

130-137 I 

140- I47 
, 1 1 1  I I I I I I I I I  I I I I I I I I I  

0.7 % I O 0  

88 gm/1000m3 12713 

-- -Î  --" 

Biomass 

C fenophoro 
5904 



89 

90-97 

100-107 

110-117 

120-127 

130-137 

40' 

35 

30 

25 

2c 

- 
I - 
I 

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

125' 120" 115' I100 
1 1 I I I 1 I I I I I I $:, I 

I I 1 

I I 1 

I Ctenophoru 

I I I 

- N A N D T I N D E T E R M I N A B L E  N 
D 

I I I I I I I I 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

ME 

@. & SAN STATIONS: 0 NIGHT o SUNRISE 
0 DAY 0 SUNSET FRANCISCO , 

-_  - _  -. 
" 

0 

0 

:AN WEIGHT ( am / 1000 rn3 I PER SAMPLE 

5 % 100 
........ .:.:.:E.: ..a. 

653 gm/1000m3 12344 

I 
I100 

Biomass 

Ctenophora 
5510 



4c 

35 

30 

2 5' 

20' 

I I 

I 
N N - AND 7 I N D E T E R M I N A B L E  
D 

[ CAPE 
MENDOCINO I 4. 

I CALCOFI CRUISE 5610 
I 

I 27 SEPTEMBER - 5 OCTOBER 1956 

MEAN WEIGHT ( g m /  

STATIONS. 0 NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 

0 

e 

1000 m3 ) PER SAMPLE 

L I N E S  
80-87 

90-97 

0.8 % 100 
a J 
7 3  gm/1000m3 9602 

Biomass 

Ctenophoru 
56 IO 

90 

10" 

150 

0" 

50 

3" 



91 

4c 

35 

30 

2 5' 

20' 

I g m  /10OOm3 
I 

MENDOCINO I - 
I CALCOFI CRUISE 5710 
I 

I 

I 

4 OCTOBER - 8NOVEMBER 1957 

STATIONS. 0 NIGHT 0 SUNRISE 

0 DAY e SUNSET 

- 

- 

- 

L I N E S  
80-87 

90-97 

100- I 07  

110-1 17 

120-127 

130-1 3 7 

POINT 
\, 

1 

4 

16 

M 
I3 

.___ -. -_  -. -_  
n 0 " 

+&a - , 

0 
MEAN WEIGHT ( g m /  1000 m 3  I PER SAMPLE 

e 

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

0.6 % 100 
E -  
41 g m / t 0 0 0 m 3  7 304 

Biomass 

Ctenophora 
5710 



4c 

35 

3u 

25' 

20" 

I I I 
125" 120" 1150 I IO" 

I f.; I I 
I I I 1 1 1 1 1 1 1 1 

- 

- 

- 

L I N E S  
60-67 

70 -77  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140- 147 

150-153 

0 

0 

0 

e 

0 

0 

gm/ lOOOm3 

I N N  
CAPE I - A N D ?  I N D E T E R M I N A B L E  

D MENDOCINO I ' a:. 

t CALCOFI CRUISE 5810 
I 

I 8 OCTOBER - 6 NOVEMBER 1958 

0 
0 

0.2 % 100 
r I 

8.1 gm/1000m3 3935 

Biomass 

Ctenophora 
5810 

92 

40' 

35" 

50" 

! 50 

00 



"- 

3: 

30 

25 

20  

I 
125O I200 115' I IO" 

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

e 

0 

MEAN W E I G H T  ( g r n /  1000 rn3 ) PER SAMPLE 

0 I 2 3 4 5 
- L I N E S  I I I I I I I I I I I I I I I I I I I I I I 1 

43-57 

60-67 

70-77 I 

80-87 - 
90-97 I 

100-107 m 
110-117 

120-127 

130- 137 

I 

1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ , 1 , 1  

>... 

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

125" I20" 115" I IO" 

2 % 100 

2 02 g m / 1 0 0 0 m 3  8667 
I 1 

Biomass 

Ctenophora 
5910 



4 

3! 

3c 

25 

2 0  

I I I I I I 1 I I 

94 

I I I I 1 
I25O I200 115" I100 

1 I I 1 I 1 I I I I 

Decapoda - _ _ _ _ _ _ _ _ _ _ _  

I 

gm / l 0 0 0 m 3  

N -21.3 
T 

N -=7.6 D 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

- 

LINES 
80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

MEAN W E I G H T  ( g m /  

t 

3 % 100 
I I 
440 gm/1000m 12801 

Biomass 

Decapoda 
5504 



4c 

35 

30 

2 5' 

20' 

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

- 

- 

- 

- 

L I N E S  
8 0 -  87 

90- 97  

- N 57.6 !=1.3 
D T 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

25.01 

00- 107 

10-117 

20-127 

30-137 

Biomass 

Decapodu, adjusted 
5504 

95 



4 

31 

3c 

2E 

20 

I25O I200 115" I100 
I I 1 I I I I 1 I I 1 I I I $.: I 

I 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130- 137 

140- I47 

150-157 

De cupodu 
gm /l000m3 

N -=3.4 
T 

N - = 6.0 
D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

4 % 100 ... ... ::s I 
1271 gm/1000m3 31916 

Biomass 

Decopodo 
5604 

96 

.O" 

50 

0" 

5" 

3" 



3: 

30 

2 5' 

20" 

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

- 

LINES 
. 60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120- I27 

130- 137 

140-147 

150-157 

I 

I 

CAPE 
MENDOCINO I 

I 

I 

I 

I 

I 

I 

CAPE 
MENDOCINO I 

I 

I 

I ..:., 

gm /1000m3 

-=6.8 N -=3.4 N 

CALCOFI CRUISE 5604 
D T 

5 -  27 APRIL 1956 

MEAN W E I G H T  ( q m / i o o o  m 3 )  PER SAMPLE 

0 I 2 3 4 5 
I I I I ~ I I I I ~ I I I I ~ I I I l , I l , ,  

I 

- 
3 

~ 

3 

s -- A 
10830 

95 83 

. 
I % 

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

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

115' I IO" 125O 1200 

Biomass 

Decupodu, ad j us t e d 

5604 



35 

30 

2 5' 

20' 

125O I200 1150 1100 
I I I 1 1 I 1 1 1 1 1 1 1 1 

- 

- 
LINES 
80  - 87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

I50 - I57 

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

4 gm /1000m3 
I 

I 

4 - 3.4 N CAPE - = 4.7 
MENDOCINO I D T 

I 

I CALCOFI CRUISE 5704 
I 

I 
5-30 APRIL 1957 

POINT 

/ CoNCEPTloN 

3 % 100 
liw I 

I261 gm/1000m3 40251 

._*-- -w- 

Biomass 

Decapoda 
5704 



35 

30 

25' 

20' 

99 
I I 1 

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

1 

1 

Decupodu, a d j u s t e d - - - - - _ _ _ _ _ _ _  

1 gm /1000m3 
1 

1 

CAPE 1 E.4.7 N.3.4 
MENDOCINO I T 

LINES 
80-87 

90-97 

100 -I 07 

110-117 

120-127 

130-137 

140-147 

150-157 

1 CALCOFI CRUISE 5704 
1 5 - 3 0  APRIL 1957 
1 

I. ...... ... ; .... . -... 
.... . .. . . .. 

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

STATIONS: NIGHT o SUNRISE 
o DAY e SUNSET 

MEAN W E I G H T  ( q m / 1 O O O m 3 )  PER SAMPLE 

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

Biomass 

Decupodu, ad j us t e d 
5704 



100 

3" 

4 

31 

30 

25' 

20" 

I I I 1 I 

I I I I100 120" 115" 125" 

I I I I I 

LINES 
60-67 

70-77 

80- 87 

90-97 

00- IO?  

10-117 

20-127 

30-137 

gm / l000m3 

N N 
-=2.7 -=1.0 D T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

Fiiw 
% 100 3 

240 
1 

gm/1000m3 9039 

Biomass 

Decopoda 
5804 



c 

3: 

30 

25' 

20' 

I I I 
I200 115O I IO" 125" 

I I I I I I 1 1 1 I I 

gm I lOOOm3 

I 

CAPE I 

MENDOCIMO I 

, 
, 
I 

N N -=2.7 -=1.0 D T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

120-127 

130-137 

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

1200 115" I100 125" 

Biomass 

Decapods, adjusted 

5804 

101 

0" 

50 

3" 

j" 

1" 



c 

I I I I I I c 

44 

3: 

3 0  

25" 

20" 

102 
I 1 I I I I 115' I100 125' I200 

I 1 I .  I I I 1 I I 

LINES 
60-67  

70-77 

80- 87 

90-97 

100 - IO7 

110-120 

130 - 137 

140-147 

, 
N N 
-=6.0 -=2.2 

MENDOCINO I D T 
CAPE 

I CALCOFI CRUISE 5904 
I 

I 7- 2 6  APRIL 1959 

% 100 3 

341 
I 

gm/1000m3 12713 

Biomass 

Decupodu 
5904 



.- 

103 

I I I I I I I 
115' I IO" 125" I200 

I I I I I I I I 1 

N N 
~ ~ 6 . 0  --;2.2 D T 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

1 40° 

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

Biomass 



I- 

.- 

4 

31 

30 

25' 

20" 

104 
I I I I I I I I I 115O I IO" 125O 120" 

I I I I I I I 
- 

I Decupodu _ _ - - _ _ - _ _ _ _ _  - 
I 

0 

I 

I 

I 

CAPE I 

MENDOCINO 

, 
I 

I 

gm / l000m3 

--.5.0 N -=a.o N 

CALCOFI CRUISE 5510 
D T 

16- 30 OCTOBER 1955 

.___ 

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

I 
70 100 0.6 

72 
I 

gm/1000 m3 12344 

Biomass 

De c up odu 
5510 

35" 

30° 

150 

00 



c 

c 

105 

Decffpoda, ad j ust ed 
gm /1000m3 

MENDOCINO I 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

STATIONS: NIGHT o SUNRISE 

0 DAY e SUNSET 

MEAN W E I G H T  ( q m  / 1000 m 3 )  PER SAMPLE 

110-117 - 

Biomass 

Decapods, ad j u st e d 
5510 



.C 

c 

3t 

30 

25 

20' 

I I 
125' I200 l l 5 O  I100 

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

, I Decupo du 

N - ~ 2 . 7  N -~2.3 
D T 

CALCOFI CRUISE 5610 
27 SEPTEMBER - 5 OCTOBER 1956 

MEAN W E I G H T  ( g m  1000 m 3 )  PER SAMPLE 

L INES 

80-87 

90-97 

I 1 I I 1 I I I 1 1 1 I 1 1 I 
1200 115" I100 125" 

.- 

0.4 % 100 

33 gm/1000 m3 9602 

Biomass 

De c up0 do 
5610 



4 

3 

3( 

2: 

20 

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

MEAN W E I G H T  

LINES 
80-87 

90-97 

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

Biomoss 

DecWodo, adjusted 
56 IO 

1 



,-- 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

A 

D - 
I - 

1 1 1 1 1 1 1 1 1 1 1 1 1 ) ~ , ~ ~ ~ ~ 1 ~ 1 1  

3: 

30 

25' 

200 

1 or 
I 1 I 

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

CAPE 
MENOOCINO 

I 

I 

# 

I 

I 

I 

I 

I 

I 

I 

SAN 
FRANCISCO ' 

Decupodu 
gm /1000m3 

N N - 5.2 
T 

- ~3.1 D 

CALCOFI CRUISE 5710 
4 OCTOBER - BNOVEMBER 1957 

STATIONS: NIGHT e SUNRISE 

Biomass 

Decopodo 
5710 



40' 

3 5" 

30" 

I 1 I I I I I I 
115' I IC 125O I200 

I I I I I I I 

LINES 
80-87 ! 90-97 

25" 

20" . 

I 

1 

I 

CAPE I 

MENDOCINO I 

I 

I 

4 

gm /l000m3 

N N -=5.2 T -=3.1 D 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

MEAN W E I G H T  ( g m  

O F  
100-107 

- 110-117 

120-127 

- 130-137 

- 

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

Biomass 

Decapoda, adjusted 

5710 



118 

c 

4c 

3: 

30 

25 

20 

125" 1200 115" I100 
1 I 1 I 1 I I I I I I I I I 1 

I De cupodu _ _ _ _ _ _ _ _ _ _ _ _  
I 

,+' I 

MENDOCINO t 

-=3.0 N -=1.5 N 
Q T 

( CAPE 

I 

t CALCOFI CRUISE 5810 
I '  

I 8 OCTOBER - 6 NOVEMBER 1958 

0 
0 

e 0 

0 

0 
e 

0 
0 

e 
C 

0 

e 

MEAN W E I G H T  ( g m  / io00 1173) PER SAMPLE 

0 I 2 3 4 
L INES I I I I I I I I I I I I I I I I I I I I I I 

. 60-67 

70 - 77 

8 0 - 8 7  

90-97 I 

100-107 I 

110-117 

120-127 I 

130-137 I 

140-147 I 

150-153 
1 1 1 1 1 1 1 1 l 1 1 1 l 1 1 1 1 1 1 1 1 1 1  I 

0.9 70 100 

36 gm/1000 3935 

Biomass 

Decapo do 
5810 



4 

3: 

30 

25' 

20" 

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

I I I 1 I I 1 I I 

Decupodu, adjusted 

-=3.0 N -=1.5 N 
D T 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

I 

MEAN W E  I GHT 

LINES 
60 - 67 

8 0 - 8 7  

90-97 

00-107 

10-117 

20- 127 

30 - 137 

40- 147 

50-153 

.-__ 

1 I I 1 1 I 1 I I I I I I I 1 
I I 5 O  I100 125" 1200 

111 

Biomass 

Decupodu, ad j us t e d 
5810 



112 

3: 

30 

25' 

20' 

I r I I $.; I 

I200 115O I IO" I25O 
I I I I I I I I I I I 

0 

e 

0 

0 

MEAN 

- LINES 
43- 57 

60-67  

70 -77 

80-87 

90-97 

100 - IO7 

110-1 I7 

120-127 

130-137 

Decupodu ::: \::- - - - - - - - - - - - 

I g m / 1 0 0 0 m 3  
I 

I 
N = l O . O  ,=lO.O N 

, D 
I 

I CALCOFI CRUISE 59 
I 

I 

I 

8 - 3 0  OCTOBER 1959 

SAN 
FRANCISCO ' , STATIONS: 0 NIGHT 

o DAY 

I O  

o SUNRISE 
e SUNSET 

c .. 

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

0.7 % 100 
P 

61 gm/1000m3 8667 

Biomass 

Decupodu 
5910 



.c 

4c 

35 

30 

2 5' 

20c 

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

0 

0 

0 

- N = 10.0 N=lO.O 

CALCOFI CRUISE 5910 
D T 

8 - 3 0  OCTOBER 1959 

STATIONS: NIGHT o SUNRISE 
o DAY e SUNSET 

MEAN WEIGHT (gm / 1000 m 3  PER SAMPLE 

0 I - L I N E S - I  I I I I I I j I : I  I I 1 7  I 1 1 l 4  I 1 
43-57 

60-67 

70-77 B 

80-87 W 

90-97 

100-107 

110-117 - 
120-127 - 
130-137 - 

1 1 1 1 1 1 , 1 1 / 1 , 1 1 / 1 , , , ~ , 1 , ,  

I I I 1 I I I I I 1 I I I I I 
125O I200 I I5O I100 

Biomass 

Decupoda, adjusted 
5910 



4 

31 

30 

2 5' 

20" 

I I I 

9' I 

N N 
Q d. MENDOCINO , - =10.7 -=1.7 T ( CAPE 

4 CALCOFI CRUISE 5504 
I 

I 5- 22 APRIL 1955 

POINT 
CONCEPTION 

e SUNSET 

0 

MEAN WEIGHT (qrn / I O 0 0  m 3  ) PER SAMPLE 

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

80-87 I 

90-97 

10 20 30 40  50 
I 

100-107 I 

110-117 - 
120-127 - 
130-137 - 

I I 1 I l I  1 1 1 1 1 1 1 , 1 1  1 1 1 ~ 1 1 , [  

- 

I I I I I I I I I I I I I I I 
I I5O I 10" 125O 1200 

114 

8 inn Biomass .-- ._ .... ... ...... :.:.:.:.:.:.: ...... 
1010 gm/1000m3 12801 

Euphausiaceo 
5504 



1 

.c 

3: 

30 

25' 

20' 

I I I I 1 
125O I200 115' I100 

I I I 1 I I 1 1 I I 

t 

4 

I 

CAPE I 

MENDOCINO I 

I 

I 

gm/lOOOm3 

CALCOFI CRUISE 5504 
5- 22 APRIL 1955 

POINT 
/CONCEPTION 

0 

115 

-\\ '':::;:'::.,;., .:. ..:. ,<::: .... \ 
._ .. ... :.. ..., ..:. 



3: 

30 

2 5' 

20' 

- CAPE 
MENDOCINO 

Euphuusiacea 
g m  /lOOOm3 

-= I65  N - ~ 3 . 2  N 

CALCOFI CRUISE 5604 
D T 

5-  27 APRIL 1956 

LINES 

60 - 67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

I 5 0  -157 

1 

2588 gm/1000m3 31916 

116 

Biomass 

Euphausiucea 
5604 

___ _ _  -- I_ 



rc 

c 

35 

30 

25 

20' 

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

, Euphuusiuceu, adj usted - - - - - - - - - - _ _  

1 

gm /1000m3 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130- 137 

140-147 

150-157 

N N 
0'16.5 -=3.2 T 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

1 I I I I i i i i i i i i i i 
125" 1200 115" 1100 

Biomass 

Euphousioceo, adjusted 

5604 

117 

D 



118 

_- 

e 

44 

3: 

30 

25' 

20' 

I I 1 1 
1200 115" I100 125' 

1 I I I I I I I I I 

, gm /1000m3 
I 

- 

L I N E S  

80-87 

90-97 

100-107 

I10 -117 

120-127 

130-137 

140 - I47 

N - =24.5 E=4.1 
D T 

I CALCOFI CRUISE 5704 
I 5-30 APRIL  1957 

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

120" 115' I100 125" 

5 70 100 
L.?; .:.= ... . . 1 
1986 gm/1000m3 40251 

Biomass 

Euphausiacea 
5704 



3: 

30 

25" 

20" 

I I I I I 110" I I I 
I200 115O 125" 

I I I 1 1 I I 

0 

I 
gm /1000rn3 

- 

- 
L I N E !  
80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

I40 - I47 

150- I57 

(> CAPE 
I 

, 
MENDOCINO I .... 

N -=24.5 4.4.1 
D T 

I CALCOFI CRUISE 5704 
I 

I 

I 

5 - 3 0  APRIL 1957 

SAN STATIONS: NIGHT o SUNRISE 
0 DAY e SUNSET 

p j  FRANCISCO ' , 

POINT 

..__ 

I 

20 

r- 
- 

I I I 1 I I I I I 1 I I I I I I 
I I5O I100 125" 120" 

Biomass 

Euphausiacea, Q d j u st ed 
5704 

119 

10" 

1 5 ~  

00 

5" 



I- 

100-107 

' 110-117 

120-127 

130-137 

- 

I - - 
I 

I l l l l l l l l l l l l l / l l l l I , , ~ ~  

4c 

35 

30 

25 

20 

I I I I I I I 1 I I I 

120 
I25O I200 115O I100 

I 1 I I I I I I I I I I I I P 

I 1 I I 

9 

I 

I 

I 

I 

I 

4 

I 

I 

I 

Euphuusiucea 
gm / lOOOm3 

N N 
-=10.6 -=3.0 D T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

MEAN W E I G H T  ( g m  / 1000 r n 3 )  PER SAMPLE 

0 I I  % 100 . . . . . . , . . . . . . . . , , . . . . . . . , . . . . . . . . . . . .:.:.:.... ...... 

0 950 gm/1000m3 9039 

Biomass 

Euphausiocea 
5804 



,- 

e 

P 

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

t 

1 400 

350 . 

30" - 

- 

25O c 

I gin / 1000m3 

I 

CAPE --:10.6 N -=3.0 N 
MENDOCINO I D T 

I 

I CALCOFI CRUISE 5804 
I 

I 

30 MARCH - 27 APRIL 1958 

20" ! 
MEAN WEIGHT (gm 1000 m 3 )  PER SAMPLE 

0 10 20 30 40  

;:-E; Tp 1 , I 
1 - v  7-7 rr n-7 -m 

70-77 

80-87 

90-97 

100-107 

110- I17 E 
120- '27 7 

I 

Biomass 

Euphousiace a, a d j u s t e d 
5804 

121 

0" 

50 

lo 

P 



1 

40 

35 

30 

25 

20 

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

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

qm /1000m3 

I 
N N 

CAPE -=10.6 -=2.4 
MENDOCINO I D T 

I 

I CALCOFI CRUISE 5904 
I 7 -  26 APRIL 1959 

- 

I 

I 

- 

- 

- 
LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

STATIONS: NIGHT 0 SUNRISE 
o DAY e SUNSET 

MEAN WEIGHT (grn / 1000 rn3 I PER SAMPLE 

I 110-120 c 
I30 - I37 

140-147 

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

."- 

0 I O  % IO0 

0 1300 gm/1000rn3 I271 3 

.<CV ......... .:.:.?,.:.:.:.:. . . . . . . . . . J 
Biomass 

€uphausioceo 
5904 

122 

IO0 

350 

30" 

250 

EO" 



"̂  

44 

3: 

3 0' 

I 

MEAN WEIGHT (gm / 1000 m 3  ) PER SAMPLE - 
0 30 40  50 I O  20 

LINES / I I ~  

60-67 

70-77 

80-87 

I / I  I / I  I / I , I ,  

- 

- 90-97 I 

100-107 

- 110-120 

130-137 - 
- 140-147 

1 1 1 1 1 1 , , , ~ ~ 1 1 1 ~ 1  1 1 -  

- 

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

I I 1 I I I I 

, Euphuuskceu, adjusted - - - - - - _ _ _ _ _ _  

I 

{' _ ,  

'?., 

CALCOFI CRUISE 5904 
I 

I 7 -  2 6  APRIL 1959 

FRANCISCO ' , >IfiIIUNX w NIGHT 0 SUNRISE 
0 DAY OSUNSET 

POINT 

0 25 O ' B ;  

Biomass 

EUPhOUSiUCeo, adjusted 

5904 

23 



121 

I - - - 

c 

I I I I I I I 

4 

3! 

3c 

25' 

20' 

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

L I N E S  

60- 67 

70-77 

80 - 87 

90-97 

100-107 

110-117 

120-127 

130-137 

CAPE 
MENDOCINO 

€uphuusiuceu 
gm /1000m3 

N 
-=5.4 T 

N 
-=6.7 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

..__ 

% I O 0  6 
i _.... :.: .:.:.: ..., ..... J 
690 g m / 1 0 0 0 r n ~  12344 

Biomass 

Euph ousioceo 
5510 



L- 

I I I I I I 

4 

31 

3c 

25 

20' 

100-107 

110-117 

120-127 

30-137 

- - 
r 

I I I I I I  I r l l l i l , l l l i l ~ l i l ,  

I gm/1000m3 

LINES 

60-67 

N -=5.4 N -=6.7 D T 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

I 

FRANCISCO ' , STATIONS NIGHT o SUNRISE 

0 DAY e SUNSET 

._-_ 

MEAN W E I G H T  (grn / I O 0 0  rn3 ) PER SAMPLE 

Biomass 

Euphausiacea, adjusted 
5510 



-- 

e 

4c 

35 

30 

25' 

20" 

I €uphuusiuceu - _ _ - - - - - - - _ _  

I 

I grn / 1000rn3 
, 

-=1.4 
-=5.6 N 

8 CALCOFI CRUISE 5610 
D T 

I 

I 

, 
I 

27 SEPTEMBER - 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

MEAN WEIGHT (gm/ 1000 m3 ) PER SAMPLE 

L INES 

8 0 - 8 7  

90-97 

4 % IO0 ;..: ::::: 1 
405 gm/1000rn3 9602 

Biomass 

Euphausiacea 
56 10 

126 



40 

35 

30 

2 5' 

20' 

l Euphousiuceu, adjusted 
I gm / l000m3 
6 

I 

-= I4  - = 5 . 6  N 

I CALCOFI CRUISE 5610 
MENDOCINO I D T - 

I 

I 

I 

27 SEPTEMBER - 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

- 

- 

- 

MEAN W E I G H T  (gm / 1000 m 3  ) PER SAMPLE 

O I J  

L I N E S  

80-87 

90-97 

Biomass 

Euphuusiuceu, Q d j u s te d 
5610 



1 

LINES 
80-87 

9 0 - 9 7  

100-107 

110-117 

120-127 

130-137 

c- 

I I I I I I I I I I I I I I I I I 1 I I I I I I - - - - 
D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I l l  

40 

35 

3u 

25' 

20' 

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

I I Euphuusiucea 
I gm /lOOOm3 
I 

N N -=13.7 - ~ 2 . 9  
MENDOCINO I D T - 

I CALCOFI CRUISE 5710 
I 

I 4 OCTOBER - 8NOVEMBER 1957 
I 

STATIONS. NIGHT o SUNRISE 

0 DAY e SUNSET 

/CONCEPTION POINT 

0 IO % 100 

0 744 gm/1000m3 7384 
. . . . .. .,., ,:.:.:::. .:.: .,.,.,.,:,:. I 

Biomass 

Euphuusiacea 
5710 

12: 

00 

50 

00 

5" 

0" 



4 0  

35 - 

_-. 

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

- - _ - _ _ _ - - _ _ _  8 Euphaushceu, adjusted 
I 

I gm / iOOOm3 

N N 
-~13.7 D - ~ 2 . 9  T 

:. ;;:..::.:. 

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

'5.. 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

STATIONS: NIGHT 4 SUNRISE 
0 DAY e SUNSET 

25" 

20' 

- 
MEAN WEIGHT ( g m /  1000 m 3 )  PER SAMPLE 

- O n  

LINES 
80- 87 

- 90-97 

100- 107 

- 110-117 

120-127 

- 130-137 

Biomass 

€uph ousiaceo, ad j IJ st e d 
5710 

bo" 

35" 

30° 

2 5" 

20" 



,- 

"-4 

4 

3! 

3c 

25 

20' 

I I I I 1 1100 1 
1200 I I 5 O  I25O 

1 1 1 1 1 1 1 1 1 

1 Euphuusiuceu _ _ _ - _ _ _ _ _ _ _ _  

1 

LINES 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140- 147 

I50 - 153 

g m /  lOOOm3 

-=25.0 N 3=4.4 

CALCOFI CRUISE 5810 
D T 

8 OCTOBER - 6 NOVEMBER 1958 

I I I I I 1 1 1 1 1 1 1 1 1 1 
I I 5 O  1100 125" 1200 

17 % 100 0 

0 649 gm/1000m3 3935 

Biomass 

Euph ausiacea 
5810 



c 

ic 

4c 

35 

30  

2 5' 

20' 

gm/ lOOOm3 

LINES 

60- 67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-1 27 

130-137 

140-147 

150-153 

- 

N N -=25.8  -=4.4 D T 
- 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

Biomass 

Euphousiaceo, ad j us t e d 
5810 

131 

100 

150 

'00 

5" 

0" 



4 

3: 

30 

25 

20' 

90-97 

100-107 

110-117 

120-127 

130-137 

I 1 1 1 <.; ' I200 115' I IO" 125' 
I I I I I I I I I I I 

- - 
I 

l l l l l l l ~ l l l , l l ~ l l l r ~ l l l ,  

G-" 
c' 

0 16 70 I O 0  ............... .............. ............... .............. ............... .............. J 
0 1373 g m / 1 0 0 0 m 3  0667 

Biomass 

Euphausiace o 
5910 

132 



3: 

30 

25' 

20' 

I I I I I 
125O I200 115O I IO" 

I I I I I I I I I 

1465 

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

120" 115' I100 125O 

Biomass 

€uphuusiuce a, Q d j u s t e d 
5910 

133 



134 

100-107 

110-117 

120-127 

130-137 

40' 

35' 

30 

25 

20 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

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

I He feropodu _ - - - - - - - - - - -  
I 

, 
I 

CAPE 
MENDOCINO I 

gm /IOOOm3 

N - = 2 . 3  T 
N - '3.5 D 

CALCOFI CRUISE 5504 

0. I % 100 
I I 

15 gm/1000m 3 12801 
Het eropoda 

5504 



40 

35 

30 

25 

2c 

9 0 - 9 7  

100-107 

- 110-117 

120-127 

. 130-137 

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

I 

I 

0 77 
I 

I I I I / I I I , / l I I  I l l 1  I I l l 1 1  I 

, 
I 

He f eropo du, a d j u s t e d _ _ _ _ _ _ _ - - - - -  

I gm /1000m3 
I 

I N N -=3.5 -=2.3 
MENDOCINO I D T 

I CALCOFI CRUISE 5504 
I 

I 

I 

5 -  22 APRIL 1955 

SAN STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET FRANCISCO . 

0 
M , 

135 

Biomass 

ffeteropodu, adjusted 
5504 

100 

15" 

30" 

2 50 

20" 



c" 

4 

3! 

3c 

25 

2 0  

I I I 
125O 1150 

1 1 1 1 1 1 1 1 

1 He f eropodu 
1 

8 g m  /lOOOm3 
1 

1 
N N -=2.0 

T 
-~1.3 

MENDOCINO I D 
+ 
1 CALCOFI CRUISE 5604 
1 

1 5 -  27 APRIL 1956 

LINES 
60-67 

70 -77  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150-157 

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

1200 115" 1100 125O 

01 Yo 100 
I 

45 g m / 1 0 0 0 m 3  31916 

Biomass 

Heteropo do 
5604 

136 

10 

3 



17S0 1200 115' I100 

A.-. 

3E 

3c 

25 

2c 

I I ' I '  ( I  

He f eropodu 
I 

I gm /1000m3 

I 
N N 

CAPE - A N D  - INDETERMINABLE 
MENDOCINO I D T 

I 

I CALCOFI CRUISE 5704 
, 5 - 3 0  APRIL 1957 
4 

- 

- 

- 
LINES 

80-87  

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

STATIONS: 0 NIGHT 0 SUNRISE 
o DAY e SUNSET FRANCISCO ' , 

CONCEPTION 

MEAN W E I G H T  ( g m  / 1000 m3 ) PER SAMPLE 

I 

I - 
I 

1.08 

n 77 

I. 

0 2  % 100 

65 gm/1000m3 40251 

Biomass 

ffeteropoda 
5704 

137 

10" 

55" 

30" 

? 5" 

'0" 



35 

30 

25' 

2 0  

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

MEAN W E I G H T  (gm / i o 0 0  4 ) PER S A M P L E  

100-107 

110-117 

120-127 

D 

I - 

.He feropodu 

1 I I 1 I I I I I I I 

g m  / lOOOm3 

I I I 1 

N - = 0.7 
N - = 0.7 
D T 

CALCOFI CRUISE 5804 
30 MARCH - 2 7  A P R I L  1958 

130-137 I 

0.2 % 100 

20 gm ~ 0 0 0 m 3  9039 

Biomass 

Het eropoda 
5804 

138 

10" 

15" 

100 

5" 

00 



139 

100-107 

110-120 

130-137 

140-147 

.... 

rn 
I 

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

4 o c  

3 5' 

30' 

25' 

20 

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

He feropodu 

N 
--;0.4 

N 
--.1.0 D 

CALCOFI CRUISE 5904 
7-  26 APRIL 1959 

. 

0. I % 100 

15 gm/1000rn3 12713 

Biomass 

Het eropodu 
5904 



A 

1 0 0 - 1 0 7  

110-117 

1 2 0 - 1 2 7  

130-137 

40 

35' 

3w 

25' 

20c 

I - 
1 l l 1 1 1 1 l 1 1 1 1 1 1 1 1 1 I I I I  1 1 1  

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

I Het eropoda - - - - - _ _ _ _ _ _ _  

I 

I 

I 
gm /lOOOm3 

I 

CAPE 
MENDOCINO I 

N N -=5.0 -=2.0 D T 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

0.1 % IO0  
I -1 

15 gm/1000m3 I2344 

Biomass 

He f erop odo 
5510 

144 

100 

350 

30' 

? 50 

200 



141 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' l 1 1 1 1 l 1 1 1 1 ~  

1 7 5 O  I200 1 1 5 O  I100 

I 5 6  
I 

40 

35 

30 

25' 

20 

I I I ' I '  ' I '  ' I  

I 

I 

Heferopodu, ad j us te  d 
I g m  / lOOOmJ 
4 6 CAPE I I 

4 

I 

I 

..._ MENDOCINO I 

?:. 

N N 
D -=5.0 7 5 2 . 0  

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

LINES 

60- 67 

7 0 - 7 7  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

Biomass 

Heferopodo, ad j us te d 
5510 



3: 

30 

25 

20' 

142 
I I I 1 1 

125' 120" 115O I 10" 
1 I 1 I I I I 1 I I 

MEAN WEIGHT 

0 0.1 0.2 0.3 0.4 0.5 
LINES I I I I I I 

8 0 - 8 7  

90-97 1 

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

1 1 1 1 1 1 1 1 1 1 , 1 1 1 ~ 1 1 1 , ~ 1 1 , 1  

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

1200 115' I100 125O 

co.1 % 100 
I 

gm/ 1000m3 9602 7 

Biomoss 

Het eropoda 
56 10 



35 

30 

25 

2 0  

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

I He feropodu - _ _ _ _ _ _ _ _ _ _ _  
I 

,CAPE 
ME NDOCl NO 

N N 
-=0.6 --'0.7 D 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

- 

- 

LINES 
80 - 87 

90-97 

MEAN WEIGHT 

I 
100 - IO7 

110-117 

120-127 

130-137 

0.8 % 100 
I 
60 gm / l 0 0 0 m 3  7384 

Biomass 

He t eropodo 
5710 

143 

0" 

50 

00 

5" 

30 



40 

35 

30 

2 5' 

20' 

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

I He f eropodu 
I 

I gm/  iOOOm3 

I 

I 

MENDOCINO I 

I 

1 

I 

I 

N -= 1.5 N -=1.5 D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

LINES 
60-67 

70-77 

80-87  

90-97 

100-107 

110-117 

120-127 

130-137 

140- 147 

150-153 

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

125O 1200 115" 1100 

0.5 % IO0 
I I 
20 gm/1000 m3 3935 

Biomass 

Hef eropoda 
5810 

144 

40° 

350 

30" 

2 5O 

200 



4 

3: 

30 

2 5' 

20c 

I 1 1 I 
I200 I I5O I IO0 125' 

I I I I I 1 I I I I 

I He feropodu _ _ _ - _ _ - _ _ _ _ _  

I 

- 

0 

LINES 
43-57 

60-67 

70 -77 

80-87 

90-97 

100-107 

110-117 

120-I2 7 

130-137 

gm/1000m3 

N N 
D T 

- =  -_  

CALCOFI CRUISE 5910 

I 1 I I I I 1 I 1 I I I I I I 
1200 115" I I00 125" 

0.7 % I O 0  
I 1 
62 gm/1000m3 0667 

Biomass 

Heteropodo 
5910 



146 

P 

4c 

3: 

3c 

25 

2c 

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

_ _ _ _ _ _ _ _ _ _ _ _  Heferopodu, ad jus ted  
I 

LINES 
4 0 - 4 7  

50 -57  

60 - 67 

70-77 

80-87 

90-97 

100-107 

110- I17 

120-127 

I30 - 137 

- 

I 

MENDOCINO I 

N N 
D -=2.0 y'l.0 

I 

e I CALCOFI CRUISE 5910 
I 

I 0 -  3 0  OCTOBER 1959 
I 

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

Biomass 

Heteropoda, adjusted 

5910 



4 

3: 

30 

2 5' 

20' 

I I I I 1 1 
I I5O I100 125O I200 

I I I I 1 I I I 

I 
N N - =  2.2 -=  2.5 

MENDOCINO I D T 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

MEAN WEIGHT (grn  / 1000 m 3 )  PER SAMPLE 

0 01 0 2  0 3  0 4  
LINES I I I I I I I 

80- 07 

90-97 - I I 1 I I I I I I I I I I I 

100-107 

110-117 

120-127 - 
130-137 I 

I I I I I I I I 1 I  1 1 ( 1 1 ( 1 1 1 1 1 1 1 1  

0. I % 100 

14 gm/1000m3 12801 
1 1 

Biomass 

L urvuceu 
5504 



4c 

3e 

30 

25 

20 

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

_ _  
I 

I 

I 

Larvuceu 
gm l1000m3 

N 
-= 1.0 
T 

N - =  1.0 D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

orl I o i l ,  I I Io iz I  I I l o i 3 1  I I 1 o i 4 1  I I 1 o i 5 ,  , I , 
L I N E S  

60-67 

70-77 

8 0 - 8 7  

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150 - 157 

- 

..L 

0. I % too 
I I 

37 gm/1000 m3 31916 

Biomass 

L arvacea 
5604 

111 

100 

350 

30" 

!5" 

!O" 



rc 

I I I 

4 

3: 

30 

25 

20' 

, gm /1000m3 
I 

I 

CAPE I 

MENDOCINO , 
I 

I 

I 

I 

-.>, 
7 .. :...;;: . lf%& 6:: 

..:. :i 

N N 
D - =  1.2 i= 1.2 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

5 
SA N STATIONS: NIGHT o SUNRISE 

o DAY e SUNSET 
- 

FRANCISCO ' , 

M E A N  W E I G H T  ( gm / 1000 m3 PEA SAMPLE 

0 0. I 0.2 0.3 0.4 
L I N E S  I I I I 1 1  I I I I I I ,  I I I I I I 
80 - 87 

90-97 

100-107 

110-117 - 
120- 127 

130-137 - 
140-147 - 
I50 - 157 

I I I I '  

I J 1 1 1 1 1 1 1 1 1 I , I  1 1 1 [ , 1 1  1 1 1  

I I I 1 I I I I 1 I I I I I 1 
125O 1200 I I5O I I00 

0.2 % IO0 

I 
91 gm/1000m3 40251 

Biomass 

L arvocea 
5704 

1 4 i  

I- - -  



150 

40 

35 

3c 

2: 

2C 

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

Lurvacea 
gm / 1000m3 

N - 0.9 N 
D - =  T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

80-87 

90-97 

100-107 

110-117 

120-127 

I30 - 137 

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

0.6 70 IO0 

77 g m / 1 0 0 0 m 3  9039 

Biomass 

L arvacea 
5804 



151 

40 

35 

30 

25 

2c 

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

Lurvuceu 

-=0.9 N -= N 1.0 
D T 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

- 

- 

- 
LINES 

60 -67 

70 -77 

80-87 

90-97 

100-107 

- 110-120 

130- 137 

. 140-147 

Biomass 
0.7 % 100 

94 gm/1000 rn3 12713 

O0 

i 5 O  

30" 

? 50 

200 

L arvacea 
5904 



40' 

3 5= 

300 

25' 

200 

100-107 

110-117 

120-127 

130 - 137 

125O 120° 1 1 5 O  I100 
I I I 

- 
I 1 1  I I I I I I I I I I I I I I I I  I l l  I I  

Larvuceo 
gm /l000m3 

N N -=2.0 -=LO D T 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

STATIONS: NIGHT o SUNRISE 
FRANCISCO ' , 

0 DAY 0 SUNSET 

CONCEPTION 

0. I Yo 100 

17 gm/1000m3 12344 

Biomass 

L arvacea 
5510 

152 

10" 

35O 

30" 

z 5" 

20" 



153 

100-107 

110-117 

120-127 

130-137 

4c 

3: 

30 

25 

20 

1 

1 1 1 1 1 1 1 1 , l 1 1 1 , 1 1 1 1 1 1 1 1 , 1  

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

I 

1 

, 
, 
I 

Lurvuceu, ad j u s ted 
gm / lOOOm3 

N N 
CAPE --.2.0 -=1.0 
MENDOCINO I D T 

I 

, CALCOFI CRUISE 5510 
I 

I 16- 30 OCTOBER 1955 

Biomass 

Lorvacea, adjusted 
5510 



300 

25' 

MEAN W E I G H T  ( g m /  1000 m 3 )  PER SAMPLE I 
I I I ] O i l  I I I , "2 I I I ] o i 3 ,  I I I Oi4 I I I I oi5 t 80- 87 

t 90-97 
20" t- 

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

<O.l % 100 

7 grn/1000rn3 9602 

---. UIL 

Biomass 

L arvacea 
5610 



c- 

40' 

3 5' 

3w 

25' 

20' 

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

, Larvacea - - - - - - - - - _ - _  
t 

g m  / iOOOm3 

N 
-=1.6 

N 
--.1.0 
D 

CALCOFI CRUISE 5710 
4 OCTOBER - BNOVEMBER 1957 

STATIONS: NIGHT 0 SUNRISE 
0 DAY Q SUNSET 

- 

- 
MEAN W E I G H T  ( q m / i o o o  m 3 )  PER SAMPLE 

0 0.1 
L I N E S ' I  I I I 1 I I I I I I I I I I I I I I I I I I I 
80-87  - 
9 0 - 9 7  I 

100-107 

110-117 

120-127 I 

130-137 

0 64 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

0.5 % 100 

35 g m / 1 0 0 0 m 3  7384 

Biomass 

Larvacea 
5710 



3 50 

1 

156 
I 1 I I I I I I I100 I 

120" 115O 125" 
I I I I I I I 

&; I L urvuceu - - - - - - - - _ _ _ _ _  

I 

I 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

, 
I 

gm/  1000m3 

N -= N 1.2 

CALCOFI CRUISE 5810 
T 

- =  1.9 D 

8 OCTOBER - 6 NOVEMBER 1958 

I 

- m 
1 1 1 1 1 1 1 1 ( 1 1 , 1 1 ~ 1 1 1 1 ~  I 1  \ 4 

z 
- 

- 200 

90-97 - 
100-107 - 
110-117 - 
120-127 r 

- 130-137 ' 
140-147 

. 150-153 D 

200 - 

1 I I I I I I I I 1 I I I I I 
I Bo I IO" 125O 120" 

I 
% IO0 

grn/1000rn3 3935 

0.7 

27 
1 

Biomass 

L arvacea 
5810 



157 

100-107 

110-117 

120- I27 

130-137 

3: 

3c 

25 

20 

- 
D 

1 1 1 1 1 1 1 1 1 1 1 1 1  I 1 1 1  I I I I (  1 1  

125" 1200 115O I100 
I I I 1 I I I I I I I 1 1 1 I I 

I Lurvuceu - - - _ - - _ _ _ _ _ _  

MEAN W E I G H T  ( gm / 1000 m3 ) PER SAMPLE 

- 1 0;2 I I , , oi3 I I I lo; I I I I I I 011 I I I I (  
43-57 

N -= 1.0 
T 

N -=1.0 
D 

CALCOFI CRUISE 5910 
0-30 OCTOBER 1959 

0.2 % 100 Biomass 

15 gm/1000rn3 0667 
Larvacea 

5910 



40 

35 

30 

25 

20 

100-107 

110 - 117 
120-127 

130- I37 

125O I200 115' 1100 
1 I 1 I I I I I I 1 1 1 1 1 

I 

I l I I I I I l I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 1  

I Medusae - - - - - - - - - - - - -  
I 

t grn /1000m3 
, 
I 

N -=1.0 T 
N 

CAPE - =1.0 
MENDOCINO I D 

CALCOFI CRUISE 5504 
I 

I 5- 22 APRIL 1955 

POINT 

Biomass 
2 % 100 
I I 

200 gm/1000m3 12801 
Medusae 

5504 

151 

00 

'50 

100 

! 50 

10" 



154 

40 

35 

30 

25' 

20' 

125O 1200 1150 1100 
I I I I 1 1 1 1 1 1 1 1 1 1 

a Medusae - _ _ _ _ - - - - - - -  

- 

- 

L I N E S  
60-67 

70-77 

80- 87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150- 157 

- 

1 

1 

1 

1 

CAPE 
MENDOCINO I 

t 

gm /1000m3 

N -=1.4 
N -=4.3 D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

- 

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

3 010 100 
w 1 

819 grn/1000rn3 31916 

Biomass 

Medusae 
5604 



160 

40' 

35 

30 

2e 

2c 

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

Medusae, ad j u s t ed 

.CAPE 
MENDOCINO 

N -=1.4 
T 

N - = 4.3 
D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

- 

- 

LINES 

60 - 67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

- 130-137 

140-147 

. 150-157 

- 

- 

Biomass 

Medusae, ad j ust e d 
5604 



161 

40 

35 

3c 

25 

2c 

I25O 120" 115O I100 
I I I I 1 1 1 I I I I I 1 I 

Medusae 
gm /1000m3 

N - = 0.9 
T 

N - =I.I 
D 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

STATIONS: 0 NIGHT 0 SUNRISE 
o DAY e SUNSET 

LINES 
80-87  

90 - 97 

100-107 

110-117 

120- I27 

130- I37 

140-147 

3 % 100 

1012 gm/1000m3 40251 

Biomass 

Medusae 
5704 



162 

100-107 

c- 

B 

35 

3c 

2: 

2c 

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

I Medusae _ _ _ _ _ _ _ _ _ _ _ _  

MEAN W E I G H T  ( g m  / 1000 m3 ) PER SAMPLE 

0 I 2 3 4 
L I N E S [  I I I I I I I I I I I I I I 1 I I I I I I I I I 

g m  / lOOOm3 

N 
-=1.0 
T 

N 
-=1.7 
D 

CALCOFI CRUISE 5804 
30 MARCH - 2 7  APRIL 1958 

Biomass 
5 % 100 ~~ 

.... .... .... .... .... .... I 
418 grn/1000rn 3 9039 

Medusae 
5804 



x 

110-120 

130-137 

140-147 

35 

30 

2 5' 

20' 

D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 ~ ~ ~ ~ ~ , ~ ~ ~  

125O I200 I I5O I100 
I 1 I I I I 1 I I 1 I I I I 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

gm 1000m3 

N 
--;1.0 
T 

N 
-~1 .4  D 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

4 % 100 

4 7 9  gm/1000m3 12713 

.:.::: ...... I 

Biomass 

Medusae 
5904 

163 

100 

i5" 

io" 

I50 

LO" 



164 

100-107 

110-117 

120-127 

130-137 

4 

3! 

30 

2 5' 

20c 

D - 
I I I I I I I I  1 1 1 1 1 1  I 1 1 1 1 1 1 1 1 1  

I I I I 1 
115" 1100 125' 1200 

1 1 1 1 1 1 1 1 1 

I I I I I I 1 1 

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

, 
1 

1 

1 

CAPE 
MENDOCINO I 

1 

1 

1 

Medusae 
gm /1000m3 

N -= 1.0 
T 

N -=LO D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

& 
2 Yo 100 

210 gm/1000rn3 12344 

B iorna ss 

Medusae 
5510 



--. 

3: 

30 

25' 

20" 

165 
I I 1 I I 

125O I200 115O I100 
I I I I I I I I I 

L I N E S  
80-87  

90-97 

I Medusae _ _ _ _ - - _ _ _ _ _ _ _  

I 

I gm / l000m3 
I 

I 

I N N  
CAPE - AND - I N D E T E R M I N A B L E  
MENDOCINO I D T  

I CALCOFI CRUISE 5610 
I 

I 

8 

27 SEPTEMBER- 5 OCTOBER 1956 

\,:, ' :.. 
I. ........ 
I<:: .::. 

STATIONS: NIGHT 0 SUNRISE .... .: FRANCISCO ' , ...... 
0 DAY e SUNSET .... 

'.:;i::., 

0 

0.25 

MEAN W E I G H T  ( gm / 1000 m3 ) PER SAMPLE 

O I  

CONCEPTION 

.-__ 

0.5 % 100 
I J 

44 gm/1000m3 9602 

Biomass 

Medusae 
5610 



4 

31 

3c 

25' 

20' 

I I I I 1 I 1 

166 
I I I I I I I IO" I 1 

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

Medusae _ _ _ - - _ - _ _ _ _ _  

I 

I g m  /lOOOm3 5: CAPE I 

MENDOCINO I 
B. 

I 

I 

I 

I 

I 

- N N  AND- I N D E T E R M I N A B L E  
D T  

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

- 

LINES 
80-87 

90-97 

MEAN WEIGHT ( g m  

I 2 
I"rll 

I 100-107 

1 110-117 

120-127 

I 
2 % 100 

I56 gm/1000mJ 7384 
I 

Biomass 

Medusae 
5710 



40" 

350 

30" 

z5" 

- 

- 

- 

167 
I I I I I I100 I 

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

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
LINES - 60-67 

70-77 

8 0  -87 

90-97 

100-107 

110-117 

120- I27 

130-137 

140-147 

150-153 

- 

I 

I 

I 

CAPE 
MENDOCINO I 

, 
I 

I 

20" 

q m /  lOOOm3 

- - 200 

I I I I I I 

-=5.0 N ~ ' 2 . 0  N 
D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

i 40' 

6 70 100 

226 gm/1000m3 3935 

.% 
i........ I 

Biomass 

Medusoe 
5810 



B iornass 

Medusae, adjusted 
5810 
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I O 0  - IO7 

110-117 

I 2 0  - I27 

130-137 

I 

m 

r 
1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 l 1  I I I I , I ) I I  ) ) I  

35 

30 

2 5' 

20c 

6 inn Biomass 



x 

"^ 

40 

35 

30 

25' 

20 

6 Mysiduceo - - - - - - - - - _ _ _  
$ 

, gm /1000m3 
, 

N N  
MENDOCINO I - D AND j r  I N D E T E R M I N A B L E  

- 
1 CALCOFI CRUISE 5504 
I 

I 5 -  22 APRIL 1955 

STATIONS: NIGHT 0 SUNRISE 

0 DAY e SUNSET 

CONCEPTION 

- 

- 

e 

0 

0 

MEAN W E I G H T  ( g m /  1000 m3 PER SAMPLE 

LINES I I I , Oil I I I I Of I I I I oi3 I I I I "4 I I I I Oi5 

80-87 

9 0 - 9 7  

100- 107 

110-117 

120-127 

130-137 

co.1 O h  100 

0.7 g m / 1 0 0 0 m 3  12801 

Biomass 

Mysidacea 
5504 



4c 

3: 

30 

25 

2 0  

(,, I 

SAN 
e FRANCISCO ' , STATIONS: NIGHT o SUNRISE 

0 DAY e SUNSET 

0 
0 

0 
0 0 0 

0 MEAN W E I G H T  ( g m /  1000 m3 ) PER SAMPLE n 

or I I l o i l l  I I I o i 2 i  I I 1 o i 3 1  I I 1 o i 4 ,  I I 
LINES e 

60-67 

70-77 

8 0 - 8 7  

- 

90-97 I 0 - -  

100-107 

110- 1 1  7 

120-127 

130-137 - 
1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 1 1 1 , 1 1 1 , (  

2 32 
140-147 I 

150-157 I 

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

125" 120" 115' I100 

% 100 01 

37 gm/1000rn3 31916 

Biomass 

Mysidoceo 

5604 

171 

100 

350 

30° 

2 50 

!O" 



I 

40' 

3 5' 

3OC 

25' 

20' 

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

CAPE 
MENDOCINO 

, 
I 

, 
I 

I 

8 

I 

I 

I 

I 

Mysiduceu 
qm /1000m3 

N N - AND 7 INDETERMINABLE 
D 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

0 

CONCEPTION 

0 

MEAN W E I G H T  ( g m  / i o00  m 3  ) PER SAMPLE - 
0 0.1 0.2 0.3 0.4 I 

LINES I I I I I 1 1  I I I I I I 1  I I I I I I I I I I 

80-87  

9 0 - 9 7  

100- 107 

110-117 

120-127 

130-137 

140-147 

I50 - I57 I 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1  

t 

I I I I 1 I I 1 1 1 1 1 1 1 1 
125" I200 115" 1100 

<o I % 100 
Biomass 

Mysidoceo 
5704 

172 

0" 

5" 

100 

5" 

00 



I -_ 

100-107 

110-117 

120- 127 

130-137 

4c 

35 

30 

25' 

20 

I 

I 

I l l l l l l I l l l l l l l l l l , I I I ~ I  

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

0 

0 

0 

e 

0 

0 

0 

0 

I 

CAPE t 

MENDOCINO t 

I 

I 

I 

I 

- N N  AND 7 INDETERMINABLE 
D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

.. . 
STATIONS: NIGHT 0 SUNRISE SA N 

0 
.... i. FRANCISCO ' , 

0 0 DAY OSUNSET 0 3;: 
... .. 

0 

e 

o 

0 

0 

MEAN WEIGHT ( g m  / 1000 m3 1 PER SAMPLE 

..__ 

<O.l % 100 
1 

2 grn/1000m3 9039 

Biomass 

Mysiduceu 

5804 

173 

100 

15" 

10' 

5" 

0" 



40' 

3 5' 

30 

2 5' 

20' 

100-107 

110-120 

130-137 

140-147 

1200 115' 1100 
I 1 I 1 1 1 1 1 1 1 1 1 

B 
e 

I 
1 1 1 1 1 1 1 1 1 1 1 1 1  I l l  I I I l l 1 1  I 

gm /1000m3 

N N - AND INDETERMINABLE 
D 

CALCOFI CRUISE 5904 

I I I 

I 

I 7- 26 APRIL 1959 
p 

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

0 
0 

0 

e 

*e '.'.:., e i,, ::.. ::>, 
0 

n / cot 
. .._ 

0 

0 
0 

0 

0 

(0.1 % 100 

6 gm/1000mb 12713 

Biomoss 

Mysiducea 
5904 

174 

i00 

550 

100 

15" 

?OO 



c 

40' 

3 5' 

3w 

25a 

20' 

125" I 20° 115" 1100 
1 I 1 I I I 1 1 1 1 1 1 1 1 

- 

- 

- 

- 
LINES 
60-67 

70-77 

80-87 

90- 97 

100-107 

110-117 

120-127 

I30 - I37 

- 

0 

I I Mysiducea 
I g m  /lOOOmJ 
I 

I 
N N - AND 7 INDETERMINABLE CAPE 

MENDOCINO t D 
I 

# CALCOFI CRUISE 5510 
I 

I 16- 30 OCTOBER 1955 
, 

STATIONS: NIGHT o SUNRISE 
0 

e 0 DAY e SUNSET 

CONCEPTION 
0 

0 

0 

1 0  
4 

0 
e 

0 
0 

0 

MEAN W E I G H T  (gm / 1000 m3 ) PER SAMPLE 

~ 1 1 1 ~ 1 1 1 1 ~ 1 1 1 1 ~ 1 1 1 1 ~ 1 1 1 1  
01 0.2 03 0.4 ( 

<o I 01.3 100 
I I 

07 gm/1000m3 12344 

Biomass 

My siduceu 
5510 

175 

40" 

35' 

30" 

2 5' 

200 



.x 

4c 

3E 

30 

25 

20 

.I 

<0.1 O h  100 

0.5 gm/1000m3 9602 

Biomass 

Mysiduceu 
56 10 
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LINES 
80-87 

90-97 

100-107 

. 110-117 

120-127 

. 130-137 

4". 

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

L - 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 I I I  

3 5' 

30 

25' 

2(r 

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

<0.1 O h  100 
I 1 

I .9 gm/10003 7384 

Biomass 

My sidacea 
5710 



35 

30 

25 

2 0  

125" 120" 1150 1100 
I I I I I I I I 1 1 1 1 1 1 1 1 

I M'ysiduceu _ _ _ - _ _ _ - - _ _ _ _  

I 

I gm/ 10OOm3 
I 

I 

CAPE I - N AND r N INDETERMINABLE 
MENDOCINO I D 

I 

I CALCOFI CRUISE 5810 
I 

, 8 OCTOBER - 6 NOVEMBER 1958 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

0 

0 

0 0 

e 
CONCEPTION 

0 
0 

0 

0 

MEAN WEIGHT ( g r n / 1 0 0 0 r n 3 )  PER SAMPLE 

0. I 
L I N E S '  I I I I I 1 I I 

60-67 

7 0 - 7 7  

80 -87  I 

90-97 I 

100-107 

- 

110-117 - 
120-127 

130- 137 

140-147 I 

150-153 I 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 , ~  0 

- 

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

0.3 010 100 
I 1 
IO gm/1000m3 3935 

B iomoss 

Mysidacea 
5810 



179 

_*_I- 

- 
01 % 100 

IO gm/1000m3 8667 

Biomass 

Mysidacea 
5910 



3 5' 

30' 

25' 

20" 

125O i200 115' i100 
I I I I I 1 1 1 1 1 1 1 1 1 1 

0sfmc0du 
gm /lOOOm3 

N N -=IO.O -=1.8 D T 

CALCOFI CRUISE 5504 
5 -  2 2  APRIL 1955 

- 

M E A N  W E I G H T  ( g m /  1000 rn3 ) PER SAMPLE 

0 01 0 2  0 3  0 4  
L INES T I  I I I I I I I I I I I I I I I I I I I I I I 

80-87 

9 0 - 9 7  

100-107 

110-1 17 

120-127 

130-137 
I I I I I I I I I I l I I I I I I l I 1 1 1 1 1  

- 

0 2  % 100 
I 1 

Biomass 

Oslrocoda 
28 gm/1000m 3 12801 

5504 



,- 

,- 

3: 

30 

25 

2 0  

I I 
125' 120" 115' I100 

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

I 

I 

Osfracodu, a d j u s t e d _ _ _ - _ _ - - - _ _ _  

grn /lOOOm3 
9 

,i' 

' 2:. 

\, CAPE 
4 

MENDOCINO I 

I 

I 

I 

N N -=10.0 -= l .B  D T 

CALCOFI CRUISE 5504 
5- 22 APRIL 1955 

CONCEPTION 

M E A N  W E I G H T  ( g m /  1000 m3 ) PER SAMPLE 

0.6 4 
100-107 I 

0.7 3 
110-117 I 

120-127 

130-137 
1 I I I I l  I l l i l  I I l I , , , l  1 / 1 1 ,  

Biomass 

Ostrucodo, a d j us t e d 
5504 



4c 

35 

30 

25 

20 

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

I 0sfruc0du _ _ _ _ _ _ _ _ _ _ _ _  
I 

I g m  / 1 0 0 0 m J  
I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

N N -=6.0 --;1.6 
D T 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

MEAN W E I G H T  ( g m  / 1000 m 3  ) PER SAMPLE 

0 0. I 0 2  0 3  0 4  
L INES I I 1  I I I I I I I I I I I I I I I I I I I I I 
60-67 

70-77 

80-87 - 
90-97 

100-107 I 

110-117 L 

120-127 - 
130-137 - 
140-147 

150-157 

- 

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

- 

I I I I I I I I 1 I I I I I I 
125" 1200 115" I 10" 

0. I % I O 0  
I I 

Biomass 

Os frocoda 
5604 

112 

00 

5" 

'00 

5" 

'00 



40 

35 

30 

2 5' 

20' 

I25O 120" 115" I IO" 
I I I I I I I 1 1 1 1 1 1 1 

Ostracodu, ad j u s t e d 
g m  /lOOOm3 

N N -=6.0 --:1.6 D T 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

- 

- 

L I N E S  
60- 67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-1 47 

150-157 

- 

Biomass 

Ostrucodu, adjusted 
5604 

183 

0" 

50 

0" 

5" 

00 



40 

35 

30 

25' 

20' 

125O I200 115' 1100 
I I 1 1 1 I I 1 1 1 1 1 1 1 1 

_ _  
I 

1 

I 

I +. \; CAPE 
I 

MENDOCINO I >+. 
I 

I 

4 

0struc0du 
gm /1000rn3 

!=6.8 N-1.9 
D T 

CALCOFI CRUISE 5704 
5-30 APRIL  1957 

MEAN WEIGHT ( g m  1000 m3 PER SAMPLE - 
0 01 0 2  0 3  0 4  

LINES I I I I I I 1 I I I I I I I I I I I I I I I I I 

80-87 

90-97 I 

100-107 

110 - I  17 

120-127 

130-137 

140-147 

150-157 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I  

- 

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

125" 120" 115" I IO" 

<0.1 % 100 
I 

38 gm/1000 m3 40251 

Biomass 

os ff acoda 
5704 



.- 

I I 

A 

4c 

35 

30 

25' 

20" 

I Osfrucodu, adjusted I;:-------- - - - -  
I 

8 gm /1000m3 
8 

- 

- 

- 

- 
LINES 

80-87 

90-97 

100-107 

110- I17 

120-127 

130-137 

140- I47 

150-157 

I 

I - = 6 . 8  N N=l.9 

8 CALCOFI CRUISE 5704 
D T 

(i, CAPE 
MENDOCINO I b. 

I 

I 

I 5-30 APRIL 1957 

.___ 

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

Biomass 

Os frucodu, ad j u s t e d 
5704 



&_ 

100-107 

110-117 

120-127 

130-137 

3 5c 

30" 

25" 

200 

I 

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

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

ostrucodu 
gm / lOOOm3 

N 
-=1.5 
T 

N 
-=2.6 D 

CALCOFI CRUISE 5804 
30 MARCH- 27 APRIL 1958 

I Yo 100 

89 gm/1000m3 9039 

Biomass 

Ostracoda 
5804 

1116 

, 



I -  

4c 

3: 

30 

25 

20 

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

I 

CAPE , 
MENDOCINO I 

I 

8 

I 

I 

N N - : 2 . 6  --.I5 
D T 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

Biomass 

Os fr ucodu, ad j u s t e d 
5804 

107 

400 

350 

30" 

2 5 O  

20" 



"- 

I I I I I 1 

I- 

I I I I I 1 I I 

35 

30 

25' 

20' 

110-l20 

130-137 

140-147 r 

, 
I 

gm / 1000m3 

I I I 1 I I 1 I I I I 

I 

I N N 

I CALCOFI CRUISE 5904 

z., 

--:4.0 -=2.1 
D T 

c, CAPE 
MENDOCINO t 

' 4. 
5. I 

I I 1 I 

(,, t., 
7- 26 APRIL 1959 

0.3 % 100 

39 gm/1000m3 12713 

Biomass 

OStf acoda 
5904 

1 1  

IO" 

15" 

io" 

! 50 

!O" 



3: 

30 

25 

2 0  

125O 1209 I I 5 O  1100 
I I I I I 1 1 1 1 1 1 1 1 1 

1 

1 

O S ~ ~ U C O ~ U ,  ad j u s t e d - _ _ _ _ _ _ _ _ _ _ _  

i 

i 

i 

CAPE 9 

MENOOCINO 8 

8 

i 

i 

i 

i 

grn / 1000rn3 

N N 
b ~ 4 . 0  --;2.1 D T 

CALCOFI CRUISE 5904 
7- 26 APRIL 1959 

LINES 
60-67 

70-77 

80-87 

90 - 97 
100-107 

110-120 
130-137 

140-147 

Biomass 

Cstracoda, adjust e d 
5904 

189 

.OO 

59 

0" 

50 

3" 



c 

35 

30 

2 5' 

20' 

I25O 120" 1 1 5 O  I100 
I I I I I 1 I I I I I I I 1 1 

- -  
I 0strcrc0d0 

"1, 
gm /1000m3 

N N 
- = 6 . 5  -=2.4 D T 

I 

I CALCOFI CRUISE 5510 
I 

I 16- 30 OCTOBER 1955 

STATIONS: NIGHT o SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

- 

MEAN W E I G H T  ( g m /  1000 m3 ) PER SAMPLE 
- 

0. I 0.2 0.3 0 4  0 5  
L I N E S O 1  I I I I 1 I I I I I I I I ,  I I I I I I I 

100-107 1 

110- I17 

120-127 1 
130- 137 

0.65 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

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

125' I200 115' I100 

0.2 % 100 
Biomass 

29 gm/1000m3 12344 
Os fracodu 

5510 



4c 

35 

30 

25 

20 

110-117 

120-127 

130-137 

125' I200 115" i100 
I I I I I I 1 1 1 1 1 1 1 1 1 

I 

I 

Osfracodu, ad j u s t ed _ _ _ - - - - - - - - - -  

0 grn /10OOrn3 
t 

0 89 
1 

0.64 
1 

I 1  I I I l I l 1 1 I  l l l l , l , l l ~ i  I ,  

N N - ~ 6 . 5  -=2.4 D T 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

Biomass 

OS frucodu, ad j us t e d 
5510 

131 
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LINES 
80-87 

90-97 

4c 

35 

30 

25' 

20 

0.61 
I 

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

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

I 0sfrac0du - - - _ _ _ - - - _ _ _  
I 

0 g m / 1 0 0 0 m J  
I 

I 
-=13.3 N - = 2 . 0  N 

MENDOCINO o D T 
I 

I 

- 
I CALCOFI CRUISE 5610 
I 27 SEPTEMBER - 5 OCTOBER 1956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY OSUNSET 

.___ 

- - 

- 

0.2 Yo 100 

23 gm/1000m3 9602 
I 1 

Biomass 

Ostracods 
5610 
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I I I I I I I I I I I I I I I I r I I I I I I I I I - " ~  

x 

I 1 1  I 1 l I I I l I I I I  1 1 1  I I 1 1 1 1  I I ]  

3: 

3c 

25 

20 

125' 1200 1 1 5 O  I IO" 
I I I I I I I I I I I I I I 

I Ostrucodu, adjusted _ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I gm I lOOOm3 
I 

I N CAPE I -=13.3 3.2.0 
MENDOCINO I D T 

I 

I CALCOFI CRUISE 5610 
I 

I 27 SEPTEMBER - 5 OCTOBER 1956 

- 

LINES 
80-87 

90-97 

POINT 

g m /  1000 1713 ) PER SAMPLE 

.___ 

MEAN WEIGHT ( g m /  1000 m 3  ) PER SAMPLE 

0 0. I 0.2 0.3 0.4 0.5 
I I I I I I I I I I I I I I I I I I I I I 1  I I 2,46 

I 1 I I l I I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

' I  
1 1 . 1 4  
I 

Biomass 

Ostrucodu, ad j u s t e d 
5610 
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1 

Î . 

40 

35 

30 

25 

20 

0struc0du 
g m  /lOOOm3 

I 
N N 
- - ;2 .5  -=1.4 D T 

,+' ( CAPE 
MENDOCINO I 

5.. 

- 

- 

- 

LINES 
80-87 

90-97 

100-107 

110-1 17 

120-12 7 

130-137 

8 CALCOFI CRUISE 5710 
I 

I 4 OCTOBER - 8NOVEMBER 1957 

MEAN W E I G H T  (gm / 1000 m3 I PER SAMPLE 

I l l l l l l l l l l l l l l l l l l  I I I I I I I  

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

0.9 % 100 

64 gm/ 1000 m3 7384 

Biomass 

Osfracoda 
5710 



1 

3: 

3c 

25 

20 

125O I200 115O I I00 
I I 1 I I I I I I 1 I I I I 1 

, 
8 

Ustrucod~, ad j u st e d _ _ _ _ _ _ _ _ _ _ _ _  

8 gm /lOOOm3 
, 
I 

CAPE - = 2 . 5  N -=1.4 N 
MENDOCINO t D T 

- 

- 

- 

LINES 
8 0 - 8 7  

90-97 

I 

I CALCOFI CRUISE 5710 
I 

I 4 OCTOBER - 8NOVEMBER 1957 
I 

STATIONS: NIGHT o SUNRISE 
FRANCISCO ' , 

0 DAY e SUNSET 

CONCEPTION 

MEAN WEIGHT ( g m  / 1000 m3 ) PER SAMPLE 

100-107 

110-1 17 

120-127 

130-137 

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

Biomass 

Ostracoda, adjusted 
5710 



4c 

35 

30 

25 

20 

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

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-1 27 

130-137 

140-147 

150-153 

- 

I ostfucodu _ _ _ _ _ _ _ _ _ _ _ _ _  
I 

I gm/ lOOOm3 
I 

I 
N N 

CAPE - = 2 . 5  -=1.3 
MENDOCINO I Q T 

9 CALCOFI CRUISE 5810 
I 

I 8 OCTOBER - 6 NOVEMBER 1958 
I 

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

I % 100 
I 
40 gm/1000m3 3935 

Biomass 

ostrff coda 
5810 

- --- I-.- 



c 

35 

30 

25‘ 

20c 

125” I200 115O I100 
I I I I 1 1 1 I I I 1 1 I I 1 I 

I I Ostracodu, adjusted 
I gm/ lOOOm3 
I 

I 
N N 

MENDOCINO I D T CAPE -=2.5 -=1.3 

I CALCOFI CRUISE 5810 
I 

I 8 OCTOBER - 6 NOVEMBER 1958 
I 

0 0. I 0.2 0.3 0.4 
LINES 

60 - 67 

70-77 

8 0 - 8 7  

90 -97  

100-107 I 

110-117 I 

120-127 

130-1 37 

140-147 

150-1 53 

i I I I 1 I I i I 1 I I i I ,  I I 1 I 1 I I I I (  

- 

1 I I l l 1  1 1 1 l I I I l l I I  I I I I I I I  

Biomass 

Ostrocodq ad j u s t e d 
5810 

197 

3 



,- 

40' 

3 5e 

3w 

25" 

20" 

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

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

I % I O 0  

93 grn/1000 m 3 8667 

Biomass 

Os tracoda 
5910 



A 

100 - 107 

. 110-117 

120-127 

. 130-137 

35 

30 

25 

2c 

I 1.24 
I 

I I 1 0.77 
I I 0.79 
I 

I 0.81 

I I I I I I I I I I I I  , 1 1 1  I I I I I I I I  

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

I Os#rucodu, ad j u s t ed - - - - - - - - - - - -  

199 

00 

150 

IO" 

150 

!OO 

Biomass 

Ostro~odo; adjusted 
5910 

.^__ 



3 5' 

3ff 

25' 

20' 

LINES 
80-87 

90-97 

100-107 

' 110-117 

120-127 

130-137 

125" 1200 115O I100 
I I 1 I 1 I I 1 I I I I I 1 I 

I I I I I I I I I I I I I f  I I I I I I I I I 

I 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1  

Pteropod0 
qm /iOOOrn3 

N -=2.0 T 
N - 6.2 D 

CALCOFI CRUISE 5504 
5- 22 APRIL 1955 

0 
M 0.062 0 

0.2 5 

I 

Y 
0 

<O.l % 100 

10 qm/1000 m3 12801 

Biomass 

P feropodo 
5504 

200 

$00 

35O 

30° 

? 5O 

200 



35 

30 

29 

20 

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

MEAN W E I G H T  

i LINES 
80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

Pfe ropodu, ad j us t e d 
gm/1000m3 

- -2 .0  N - = 6 . 2  
D T 

CALCOFI CRUISE 5504 
5 -  22 APRIL 1955 

STATIONS: NIGHT e SUNRISE 
0 DAY e SUNSET 

O - a  t: 
0 0 6 2  

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

Biomass 

P teropoda, adjusted 
5504 



202 

40' 

3 5' 

3v 

25" 

20' 

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

I I P feropodu 
# qm /lOOOm3 
I 

I 
N -=1.4 
T 

N - '3.5 
MENDOCINO I D 

I - 
I CALCOFI CRUISE 5604 - 
I 

I 5-  27  APRIL 1956 

- 

- 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150-157 

- 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

MEAN WEIGHT ( gm / 1000 m3 1 PER SAMPLE 

0 I 2 3 4 5 
I I I I I  I I I I I I I I I I  I I I I , I  I , ,  

I 

I 

I 

I 

I 

I 

I 

D 
I I I I I I I I I I I I I I I I I I I I I I I I  - 

<o. I % 100 

25 gm/1000 m 3 31916 
J 

Biomass 

P teropoda 
5604 



P 

40 

35 

30 

2 5' 

20' 

MEAN W E I G H T  ( q m /  1000 rn3 ) PER SAMPLE 

LINES 
60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

150- I57 

I I I I I I I I I I I I I I 1 
125" 1200 I I 5 O  I IO" 

.- 

Biomass 

P teropoda, adjusted 
5604 

203 

100 

i5" 

50" 

? 5" 

!O" 

- 



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

, 
8 

, 
, 
I 

I 

I 

I 

I 

I 

I 

P feropodu 
grn /1000m3 

CALCOFI CRUISE 5704 
5-30 APRIL 1957 

MEAN W E I G H T  ( - 

80-87 

90-97 

100-107 

- 110-117 

120-127 

- 130-137 

140-147 

SAN 
FRANCISCO ' , 

STATIONS: NIGHT o SUNRISE 
o DAY e SUNSET 

2 
T- 

- 150-157 > 
- 

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

<o. I % I O 0  

L 1 
24 gm/1000rn3 40251 

Biomass 

P feropoda 
5704 



4c 

35 

30 

2s 

20' 

80-87 

90-97  

100-107 

110-117 

120-127 

130-137 

140-147 

150-157 

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

I 

I 

Pferopodu, ad j u s t e d _ _ _ _ _ _ - - _ _ _ _  

, gm /1000m3 
I 

I 

I 

I 

I 
1 1 1 1 1 / 1 / 1 1 1  / I  1 1  1 1  I I I , I , (  

-=0.7 N - =2.0 
D T 

CALCOFI CRUISE 5704 
5-30 APRIL 1957 

MEAN W E I G H 1  - 
0 I - 

Biomass 

fteropodq adjusted 
5704 

205 

10" 

350 

30" 

? 5" 

!O" 



,- 

A 

.c 

35 

3 0  

25 

2 0  

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

I P f eropodu _ _ _ _ _ _ _ _ _ _ _ _  
I 

gm / lOOOm3 
I 

N - = l . l  
N 
-=2.3 D T 

CALCOFI CRUISE 5804 
3 0  MARCH - 2 7  APRIL 1958 

I I I I 1 1 I I I I I I 1 I I I 
125" 120" I 15" I IO" 

2 % 100 
Biomass 

Pteropoda 
5804 

206 

10" 

350 

30' 

2 50 

20" 



207 
125" 120" 115O I IO" 

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

I 

I 

Pferopoda, ad j us t ed - 

I grn / l000rn3 
I 

I 

- 
N 

- = l . l  
T 

N --;2.3 
MENDOCINO I D - 40' 

I CALCOFI CRUISE 5804 
I 

I 30 MARCH - 27 APRIL 1958 

c 

20" 1 4 20'- 

Biomoss 

Pf eropoda, ad j u s t ed 

5804 



208 

100 

550 

IO" 

! 50 

!O" 

I I 1 I 1 I 

_- 
1 I I I 1 1 I I 

A 

35 

30' 

25' 

2 0  

\, CAPE I 

I 

I 

MENDOCINO 4 
2:. 
?.. 

(, I 

MEAN WEIGHT ( g m /  1000 m3 1 PER SAMPLE 
- 

70-77 I 

80-87  

90-97 - 
100-107 

. 110-120 

130-137 

. 140-147 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l I I I I I l I  

N --;0.9 
T 

N 
- =  1.3 D 

CALCOFI CRUISE 5904 
7 -  26 APRIL 1959 

2 % 100 
I I 
256 gm/1000  m3 12713 

Biomass 

Pteropoda 
5904 



209 

Y 

35 

30 

25 

20 

125" 1200 115" I100 
I I I I I I I 1 I 1 I I 1 I 1 

LINES 
60 - 67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-1 2 7 

130-137 

5, CAPE 
I 

.... MENDOCINO 8 

v., 

, 
I 

I 

I 

P feropodu 
gm /1000m3 

N -=1.7 T 
N - = 3.0 D 

CALCOFI CRUISE 5510 
16- 30 OCTOBER 1955 

2 % 100 
Biomass 

Pteropodo 
5510 



35 

30 

25' 

20' 

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

I 

I 

Pteropods, ad j u s t ed _ - _ _ _ _ _ _ _ _ _ _  

I gm /1000m3 

I 

MENDOCINO B 

N 
-i 1.7 

N -=3.8 D 

- 

- 

- 
LINES 

60-67 

70-77 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

I 

I CALCOFI CRUISE 5510 
I 

I 16- 30 OCTOBER 1955 

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

Biomass 

Pteropodo, a d j u s t ed 
5510 

21 0 

100 

350 

30' 

? 50 

!O" 



4c 

35 

3c 

25 

2c 

0.2 

125' 1200 I I 5 O  I100 
I I 1 I I I I I I 1 I 1 1 I I 

I gm / lOOOm3 
I \, CAPE 
I 

.... MENDOCINO I 

v., I 

I 

I 

I 

N - =  1.7 
T 

N - =  1.6 D 

CALCOFI CRUISE 5610 
27 SEPTEMBER- 5 OCTOBER 1956 

I 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

4- ........ 
%i;.,,. SAN 

MEAN WEIGHT ( g m  / 1000 m3 ) PER SAMPLE 

LINES 
80-87  

90-97 

125' 

% 

1200 

IO0 

115" I100 

Biomass 

P t eropoda 
5610 

21 1 

100 

35O 

30" 

2 5" 

200 



P.. 

100-107 

110-117 

120-127 

I30 -I 37 

40 

3 5  

30 

2 5  

2c 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l L  

125' 1200 115" I100 
I I I I 1 1 1 1 I I 1 I I I \:- - - 

:: 

SAN 
FRANCISCO ' , 

Pf eropodu 
q m  /lOOOm3 

N N 
- =  0.6 T 

- =  1.7 D 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

STATIONS: NIGHT o SUNRISE 
0 DAY 0 SUNSET 

0.062 ~ 

3 % 100 

I I 
I 8 6  qm/1000 m3 7384 

Biomoss 

P feropodu 
5710 

21 2 

10" 

35" 

30" 

250 

20" 



4c 

35 

3c 

25 

20 

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

LINES 
60- 67 

70 -77 

80-87 

90-97 

100-107 

110-117 

120-127 

' 130-137 

140-147 

150-153 

- 

gm / lOOOm3 

I 

CAPE I 

MENDOCINO I 

N 
-= 1.4 T 

N 
1.5 

I CALCOFI CRUISE 5810 
I 

I 8 OCTOBER - 6 NOVEMBER 1958 

I I 1 I I I I I I I I I I 1 I 
125O 1200 115" I100 

3 % 100 

I37 grn/1000 m 3  3935 

Biomass 

P t eropoda 
5810 



21 4 

100-107 

110-117 

120-127 

130-137 

c 

B 

D 
I I I I l 1 1 1 l l l 1 1 1 1 1 1 1 1 I I I I I  

35 

30 

29 

20 

125O I200 115O I too 
I I I 1 I I I I 1 I 1 I 1 1 

2 70 100 

I87 gm/1000m3 0667 
I 1 

Biomass 

P feropodo 
5910 



21 5 

4c 

3: 

30 

25 

20 

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

, Pferopodu, adjusted _ _ _ _ _ _ _ _ _ _ _ _  

Biomass 

Pteropodo, adjusted 
5910 



21 6 

LINES 
80 - 87 

90-97 

100-107 

. 110-117 

120-127 

130-137 

35 

30 

25 

20 

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

D 

I 

I 

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

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

I Rad/b/ur/iu 
I 

I gm /IOOOm3 
I 

I 
N -=1.0 
T 

N 
CAPE - ~1.3 
MENDOCINO 4 D 

I CALCOFI CRUISE 5504 
, 5 -  2 2  APRIL 1955 
I 

STATIONS: 0 NIGHT 0 SUNRISE 
FRANCISCO ' , 

0 DAY e SUNSET 
..._... >; ....... 

0 3  % 100 

I 
51 gm/ 1000 rn3 12801 

Biomass 

Uau?o/aria 
5504 



21 7 

A. 

35 

30 

2 5' 

2 0  

I 

I 

I 

CAPE I 

MENDOCINO I 

I 

I 

I 

I 

I 

gm /lOOOm3 

N -=0.6 
T 

N - = 0.5 
D 

CALCOFI CRUISE 5604 
5- 27 APRIL 1956 

MEAN WEIGHT ( g r n  / 1000 rn3 ) PER SAMPLE 

0 I 2 3 4 
LINES I I I 1  I I I I I I I 1 I I I I I I I I I I I I 

60-67 

70-77 r 

80-87  

90-97 

- 

100-107 - 
110-117 

120-127 

130-137 

140-147 

150-157 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I I  

0 
0 e 

0 
0 

0 0 

0 
e 

0.6 % 100 

202 gmA000 m3 31916 
I 1 

Biomass 

Uadio/aria 
5604 

i -.-,- - . ~ 
..... 



21 8 
125" 120" 115" I IO" 

gm /1000m3 

40" CALCOFI CRUISE 5704 40" 

5 - 3 0  APRIL 1957 

STATIONS: NIGHT o SUNRISE 
o DAY e SUNSET FRANCISCO ' , 

CONCEPTION 

3 50 350 

30" 30" 

25' 
MEAN W E I G H T  ( g m /  1000 m3 ) PER SAMPLE 

25" 

100-107 - 

200 200 

125" 120'7 115" I100 

0.4 % 100 

I43  gm/1000m3 40251 
I 1 

Biomass 

Radio/aria 
5704 



35 

3 0  

25' 

20' 

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

CAPE 
MENDOCINO 

Rudo/uriu 
gm / lOOOm3 

N N 
-=1.0 
T 

- =  1.4 
D 

CALCOFI CRUISE 5804 
30 MARCH - 27 APRIL 1958 

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

I % 100 
R 1 

101 g m / 1 0 0 0 m 3  9039 

Biomass 

Radiolaria 
5804 



c- 

40 

35 

30 

2 5' 

20' 

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

- 

- 

- 

- 
LINES 

60 -67 

70 -77 

80-87 

90-97 

100-107 

I10 -120 

130- I37 

140-147 

- 

0 
0 

grn / 1000rn3 

N 
--;1.0 
T 

N 
- = I . O  Q 

CALCOFI CRUISE 5904 
7-  26 APRIL 1959 

0.4 % 100 

50 gm/1000m 3 12713 

Biomass 

Rod~o/ariu 
5904 

220 

100 

15" 

500 

150 

LO" 



40 

35 

30 

25' 

20 

10 0 - 107 

110-117 

120-127 

130-137 

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

Rudo/uriu 
gm /1000m3 

N N -=0.6 -=1.0 D T 
- 

CALCOFI CRUISE 5510 
I 

I 16- 30 OCTOBER 1955 

D 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l 1 1 1 1 1  

4 
0 

5 % 100 

663 gm/1000m3 I2344 

..... X .:.:.:. .... I 

Biomass 

Roo'iolorio 
5510 

221 

0" 

10" 



1 

1 1 I 

40 

35 

30 

25 

20 

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

125" 120" 115" I100 

I Rudo/uriu _ _ _ _ _ _ _ _ _ _ _ _  
I 

I gm/1000m3 
I 

N N - ~ 2 . 6  -=0.7 
D T 

4 

I CALCOFI CRUISE 5610 
I 

I 

I 

27 SEPTEMBER- 5 OCTOBER 1956 

STATIONS. NIGHT 0 SUNRISE 
0 DAY IY SUNSET 

- 

- 

- 

MEAN W E I G H T  ( g m  / 1000 m 3  ) PER SAMPLE 

LINES 

80-87 

90-97 

I % 100 

u I 
I39 grn/1000 m3 9602 

Biomass 

Rudio/oriu 
5610 

222 

+O" 

35" 

30" 

2 5" 

200 



223 

c 

40 

35 

30 

25 

20 

I25O 1200 I I 5 O  I100 

I 

I 

Uudioluriu, a d j us te d _ - - - - - - - - - - -  

I gm / l000m3 
, 

N N -=2.6 -=0.7 
D T 

- 
I CALCOFI CRUISE 5610 
I 

I 27 SEPTEMBER - 5 OCTOBER I956 

STATIONS: NIGHT 0 SUNRISE 
0 DAY e SUNSET 

CONCEPTION 

- 

- 

- 

MEAN W E I G H T  ( g m  / 1000 m 3  PER SAMPLE 

LINES 

80-87 

90-97 

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

Biomass 

Rodiolaria, adjusted 
5610 



221 
125' 120" 115' I100 

grn /looom3 

CALCOFI CRUISE 5710 
4 OCTOBER - 8NOVEMBER 1957 

STATIONS. NIGHT 0 SUNRISE 
FRANCISCO ' , 

0 DAY e SUNSET 

CONCEPTION 

3 5" 

30" 

25O 

MEAN WEIGHT ( g m /  1000 rn3 1 PER SAMPLE 

LINES I I I I I I I I I I I I I I 1 1  1 I I I I I I I 

90-97 - 
1 I I I I 1 1 1 1 I I I I 1 1 I I I I I L I I I  

20" 

125" 1200 115O I IO" 

Biomass 
0.8 70 IO0 

U I Radiolaria 
5710 

58 grn/1000 rn3 7384 



70-77 

8 0 - 8 7  

90-97 

100-107 

110-117 

120-I27 

130-137 

140-147 

150-153 

20" 

I 

I 

I 

I 
3.. 

CAPE 
. .. MENDOCINO I 
5:. 

'+. 
I 

, 
I 

gm / lOOOm3 

N -=0.9 T 
N --;0.7 D 

CALCOFI CRUISE 5810 
8 OCTOBER - 6 NOVEMBER 1958 

MEAN WEIGHT (grn / I O 0 0  m3 PER SAMPLE 

I 
1 I I I ~ I I I I ~ I I I I ~ I I l I ~ l l l t  

2 3 4 - - 
I 

0 
e 

2 % IO0 

75 gm/1000m 3 3 935 

225 

100 

55" 

50" 

!5". 

'00 

Biomoss 

Rodolorio 
5810 



1 

90-97 

100-107 

110-117 

120-127 

130- 137 

35 

3c 

2: 

2c 

I 1  I I I I I I I I I J I  I I I I I I I I I  I 1  

9 g m / 1 0 0 0 m 3  - .  k: 

q 

I 

I 

!=Lo !=Lo 
D 

CAPE 
MENDOCINO I 

I CALCOFI CRUISE 5910 
I 

I 

I 

0-30  OCTOBER 1959 L .. 

STATIONS: e NIGHT o SUNRISE 
p 

SAN 

L I N E S 1  I I I I I I I I I I I I 1  1 I I I I 1 1  I I I I 

0 e 0 O 0  e 
0 

0.0 100 
Biomass 

Radiolaria 
5910 

226 



221 

L I N E S - I  

80-87 

90-97 

100-107 

. 110-117 

120-127 

. 130-137 

P. 

I I I I I I I I I I 1 I I I I I I I I I I I I = - - - - 
1 1 l 1 1 1 1 1 1 1 1  I I I I I I I  I I I I I I  

1 

4c 

3: 

3c 

25 

2c 

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

,.? \ CAPE 
I 

. .. MENDOCINO I 
.?, 

I 

-=1.4 N -=2.6 
0 T 

CALCOFI CRUISE 5504 
5- 22 APRIL 1955 

Biomass 4 a/, ion _ _  
... .:.:.: ... 
563 g m / 1 0 0 0 m 3  12801 

Siphonophora 
5504 



4c 

35 

30 

25 

20  

221 
125' 120" I I5O I100 

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

- 

- 

- 

L I N E S  

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

..... ..:. ... ......... ....... .. 
<$ , .; , " \ ;... SAN " % , \  

.... ...... .: FRANCISCO ' , .... 
.+, ....... 'i: ....... 

N -=1.4 
T 

N - ~ 2 . 6  
D 

CALCOFI CRUISE 5504 
5 -  2 2  APRIL 1955 

STATIONS: NIGHT e SUNRISE 
0 DAY CJ SUNSET 

0.25 a 
POINT 

MEAN W E I G H T  (gm/ 

' O ~  

1000 m3) PER SAMPLE - 
I I I I I I I I  I I l l  

40° 

35" 

30" 

2 5" 

- 20" 

125' I200 115' I100 

Biomass 

Siphonophora, ad j us t e d 
5504 



35 

30 

25' 

2 0  

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

'I 
.:;. ..:.. 

gm / l000m3 

MEAN WEIGHT ( g m / ~ o o o  m3 ) PER SAMPLE 

0 10 20 30 40 
L l N E S . 1  I I I 1 1  I I I I I 1 I I I 1 I I I I I I r 

- 60-67 - 
70-77 

80-87 

90-97 - 
100-107 

110-117 

120- 127 

130- I37 I 

140-147 - 
150- 157 - 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l I I I I  

5 -  27 APRIL 1956 

I I I I I I I I I 1 1 1 1 1 1 
125" I200 I 15" I IO" 

Biomass 7 % 100 
..A. :.:.: .:.::::::::: 

2342 gm/1000m3 31916 
Siphonophora 

5604 

229 

100 

150 

100 

'5" 

100 



4c 

35 

30 

25 

2c 

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

I s/phonophor&7 - - - - - - _ _ _ _ _ _  
I 

I gm /1000m3 

- 

- 

- 
LINES 
80 -87  

90-97 

100-107 

110-117 

120-127 

130-137 

140-147 

I 

I 

CAPE 
MENDOCINO I 

I 

I 

I 

, 

MEAN WEIGHT ( g n  

O F - - -  + 

SAN 
FRANCISCO ' , 

1 /  

T 

N -= 1.4 
T 

= 1.7 
D 

CALCOFI CRUISE 5704 
5 - 3 0  APRIL 1957 

STATIONS: NIGHT 0 SUNRISE 
o DAY e SUNSET 

150-157 1 

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

3 % 100 
I% 1 

Biomass 

Siphonophora 

230 

10" 

i5" 

500 

! 50 

!O" 

I388 gm/1000mJ 40251 
5704 



h 

80-87 

90-97 

100-107 

110-117 

120-127 

130-137 

40' 

3 5' 

30" 

25' 

20' 

- 
D 

I 

I 

I 

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

B: 

sl~honophoru 
gm / lOOOm3 

N 
- =  1.0 
T 

N 
- =  1.3 
D 

CALCOFI CRUISE 5804 
4 

I 

30 MARCH - 2 7  APRIL 1958 

MEAN W E I G H T  (gm / 1000 m3 PER SAMPLE 

I I 3,o I , , I 4; I I I I ! I I I 1p I I I I 2," I 
60-67 

. .. 

9 % I O 0  Biomass 

7 94 gm/1000rn3 9039 
Siphonoph ora 

5804 

231 

$00 

350 

30" 

? 50 

?O" 



132 

40' 

3 5' 

30' 

25' 

20' 

125O I200 115" I100 
I I I I 1 I I I I I I I I I 
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These maps a re  designed to show essential details of the area most 
intensively studied by the California Cooperative Oceanic Fisheries 
Investigations. This is approximately the same area as is shown in 
color on the front cover. Geographical place names a re  those most 
commonly used in the various publications emerging from the re- 
search. The cardinal station lines extending southwestward from the 
coast a r e  shown. Additional lines a re  uti- 
lized as needed and can be as  closely spaced as 12 miles apart and 
still have individual numbers. The stations along the lines a re  num- 
bered with respect to the station 60 line, the numbers increasing to 
the west and decreasing to the east. Most of them a re  40 miles apart, 
and a re  numbered in groups of 10. This permits adding stations as 
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. 

They a re  120 miles apart. 

/ 

San Franclsco 

/ 
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