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Introduction

The charts in this atlas show the abundance and
distribution of 22 species of Euphausiaceae in the
California Current region. Charts are presented for
alt cruises where five or more positive records were
found. The pagination of these charts is given in
Table 1. Table 2 contains records of those species
occurring at fewer than five stations in a given
cruise. The chart data were obtained from the
following 14 cruises: “E.W. Scripps”’ Cruise VIII,
May 10—July 10, 1939; CalCOFI Cruises 4903,
4904, 4905, 4906, 4907, 4908, 4909, 4910, 4911,
5002, 5003, 5004 and 5009.

The 1939 cruise was the first extensive investiga-
tion of the California Current carried out by the
Scripps Institution. Data were collected on hydro-
graphic parameters, sea floor geology and
plankton. The hydrographic data, phytoplankton
counts and a description of the cruise were
compiled by H. U. Sverdrup and the staff of the
Scripps Institution of Oceanography (1943). The
zooplankton samples were obtained by use of
opening-closing nets sampling at three different
depth: 0-50 meters, 50-100 meters and 100-150
meters. The nets used were similar to the standard
CalCOFI net described by Fleminger (1964); an
opening-closing device comparable to that describ-
ed by Leavitt (1938) was used in conjunction with
this net. For the charts used in the present atlas,
the 1939 data from 0-50 meters and 50-100 meters

have been combined as an average so as to provide
abundance values for the species occupying the
0-100 meter stratum.

During the 1949 and 1950 CalCOFI cruises,
sampling was by means of oblique hauls to a depth
of about 75 meters with 100 meters of wire paid
out. This depth of sampling is in contrast to that
employed in post-1950 cruises where 200 meters of
wire were paid out permitting the net to reach a
depth of approximately 140 meters. The euphausid
data shown in CalCOFI Atlas No. S, Euphaus-
iaceae, Part I (Brinton, 1967a) based on 1954-1963
cruises, are therefore not strictly comparable with
the data presented in this atlas.

The majority of species charted in this atlas are
present during the night above a depth of 75 meters
(Brinton, 1967b). Many of these species were
consistently caught in appreciably lower abun-
dances in that layer during the day, owing either to
avoidance of the net or vertical migration or both.
For those species which showed the most consistent
diurnal difference in abundance estimates, inset
charts based on night samples only are provided. It
is believed that these provide a better indication of
the real distribution.

Stylocheiron maximum and Stylocheiron longi-
corne are species which generally live in or below
the thermocline. Their less frequent occurrence in
0-75 meter samples as compared with 0-140 meter
samples (Brinton 1967a) may be attributed to the
different depths of sampling.

In the present atlas most of the charts are based
upon counts of all size groups of each species, the
smallest euphausids normally sampled by the
standard net being about 2.5 mm in length and the
largest 15-20 mm. Separate charts of the distri-
bution of larvae are included (calyptopis and
furcilia stages) for certain of the major species in
the California Current community. These species
are: Euphausia eximia, E. gibboides, E. pacifica,
Nematoscelis difficilis and Nyctiphanes simplex.



The cruises charted in this atlas rather consis-
tently occupy the waters in the zone 45°N to 25°N.
Those charted in CalCOFI Atlas No. 5 were more
consistently in the zone, 35°N to 25°N. Details of
the methods of sampling, aliquoting the samples
and counting are given in CalCOFI Atlas No. 5 and
will not be repeated here. A brief discussion of the
faunistics of the Euphausiids in the California
Current is also given in that atlas. The Pacific-wide

ranges of the species are presented in Brinton
(1962).

! This research was carried out under the Scripps Insti-
tution’s Marine Life Research Program with partial
support from the National Science Grant GB-2861.

2Scripps Institution of Oceanography, University of
California, San Diego, La Jolla, California.

TABLE 1.

Pagination of distribution charts. Charts limited to cruises with five or more occurrences of a

species. Fewer occurrences (1 to 4) indicated by T (see Table 2 for data) and no occurrences by O.

(irg\ég ! 4903 4904 4905 4906 4907 4908 4909 4910 4911 5002 5003 5004 5009
Euphausia eximia Larvae 2 4 o) 7 9 O 12 14 16 18 20 22 24 26
FEuphausia eximia Total 3 5 6 8 10 11 13 15 17 19 21 23 25 27
Euphausia gibboides Larvae 28 30 O 3 35 O 38 40 42 44 46 48 50 0]
Euphausia gibboides Total 29 3 32 34 36 37 39 41 43 45 47 49 51 52
Euphausia hemigibba 53 54 55 56 57 58 59 60 61 62 63 64 65 66
Euphausia mutica 67 68 69 70 71 72 73 74 75 76 77 78 79 80
FEuphausia pacifica Larvae 81 83 85 87 89 N 93 95 97 99 101 103 105 107
FEuphausia pacifica Total 82 84 86 8 90 92 94 96 98 100 102 104 106 108
Euphausia recurva 109 110 111 112 113 114 115 116 117 118 119 120 121 122
Nematobrachion flexipes 123 124 125 126 127 128 129 130 131 132 T 133 134 135
Nematoscelis atlantica 136 NoData NoData NoData NoData 137 138 139 T 140 141 T T NobData
Nematoscelis difficilis Larvae 142 144 146 148 150 152 154 156 158 160 162 164 166 168
Nematoscelis difficilis Total 143 145 147 149 151 158 155 157 159 161 163 165 167 169
Nematoscelis tenella 170 171 172 173 174 175 176 177 178 179 180 181 182 183
Nyctiphanes simplex Larvae 184 186 188 190 192 194 196 198 200 202 204 206 208 210
Nyctiphanes simplex Total 185 187 189 191 193 195 197 199 201 203 205 207 209 211
Stylocheiron abbreviatum 212 T 213 T T 214 215 216 217 218 219 T 220 221
Stvlocheiron affine 222 223 224 225 226 227 228 229 230 231 232 233 234 235
Styvlocheiron carinatum 236 237 238 239 240 241 T T 242 243 244 245 246 247
Stvlocheiron longicorne 248 T 249 250 251 252 253 254 255 256 257 258 T 259
Stylocheiron maximum 260 T 261 262 o} T T T 263 T o] T T T
Stvlocheiron suhmii T 264 265 266 267 268 269 270 271 272 273 274 275 276
Tessarabrachion oculatus 277 T 278 279 280 281 282 T 283 T O O 284 T
Thysanoessa gregaria 285 286 287 288 289 290 291 292 293 294 295 296 297 298
Thysanoessa longipes 299 T 300 301 T 302 303 304 305 306 (o] T 307 308
Thysanoessa spinifera 308 310 311 312 313 314 315 316 317 318 319 320 321 322
Thysanopoda aequalis 323 324 325 326 327 328 329 330 331 332 333 334 335 336

O — No Specimens Found
T — See Table 2

vi



TABLE 2. Stations containing 1 to 4 positive samples. (These data are not presented on distribution charts)

YEAR CRUISE STATION umber YEAR CRUISE STATION umber

¢ E 1000m3 1000m3
Nematobrachion flexipes 1950 5002 87.90 6 Stylocheiron maximum 1949 4903 503 1
93.70 3 702 4
130.40 7 4907 105 1
130.50 4 108 8
Nematoscelis atlantica 1949 4910 1210 2 207 2
1950 5003 80.110 16 407 3
120.60 1 4908 104 1
120.100 4 105 1
5004 90.120 1 4909 304 2
Stylocheiron abbreviatum 1949 4903 610 5 4911 409 3
703 2 410 1
804 2 503 1
1003 2 1950 5003 50.120 3
4905 1107 3 70.80 7
4906 610 2 80.55 1
806 2 5004 60.60 4
1005 2 97.70 2
1006 4 117.35 2
1950 5003 80.110 17 5009 30.80 1
80.130 1 Stylocheiron suhmii 1939 Cr. VHI 55 4
90.100 3 78 1
100.100 1 Tessarabrachion oculatus 1949 4903 503 10
Stylocheiron carinatum 1949 4908 709 1 606 1
710 18 608 1
807 15 4909 202 1
1006 1 4911 202 3
4909 709 50 1950 5009 30.100 1
710 16 Thysanoessa longipes 1949 4903 503 1
910 8 504 2
1110 2 4906 402 18
Stvlocheiron longicorne 1949 4903 601 2 403 75
605 1 502 13
608 3 503 4
702 33 5003 40.50 7
1950 5004 50.60 18 40.90 11
60.60 2 40.110 1
70.60 1
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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1-49 ciP

,,,,,

50-499 / /////// 7]
500 - 4,999 W////////////% N
oG ' 5,000- 49,999 ////////////////////%

—

2'S

o)

o\

f

[ J

O —
[
| L . ] | |
120° 115°

Euphausiacea
Euphausia pacifica \arvae

5009



ﬂ 1

i
EHES
=
|
[e2]

o))

% oy
& [2]

B ES

 Euphausia pacifica total
CALCOFI CRUISE 5009

5009

pacifica total

Euphausia




108

130° 1250 120° (50
T r 1 T T T T T T T T T T T T
Euphausia recurva
45°— o & o ©®° —145°
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— ° 10 MAY - 10 JULY 1939 ]
@
ESTIMATED ABUNDANCE PER 1000 m°> WATER
B STATIONS @ NIGHT  © SUNRISE B
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Euphausia recurva
CALCOF! CRUISE 4903

28 FEBRUARY — 15 MARCH 1949

ESTIMATED ABUNDANCE PER 000 m® WATER

STATIONS o NIGHT ¢ SUNRISE
o DAY & SUNSET
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Euphausia recurva
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CALCOFI CRUISE 4904
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ESTIMATED ABUNDANCE PER 1000 m> WATER
L STATIONS @ NIGHT @ SUNRISE .
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ESTIMATED ABUNDANCE PER 1000 m®> WATER
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o DAY ® SUNSET
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Euphausia recurva
CALCOF| CRUISE 4907
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ESTIMATED ABUNDANCE PER 1000 m®> WATER
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Euphausia recurva
CALCOFI CRUISE 4908

3-22 AUGUST 1949 _

ESTIMATED ABUNDANCE PER (000 m3 WATER

STATIONS @ NIGHT @ SUNRISE 7
o DAY © SUNSET
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Euphausia recurva
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e . e CALCOFI CRUISE 4909
e e ° ° * 5-18 SEPTEMBER 1949 N
ESTIMATED ABUNDANCE PER 1000m3 WATER
STATIONS  ® NIGHT  © SUNRISE =
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ESTIMATED ABUNDANCE PER (000 m3 WATER
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Euphausia recurva

45°

CALCOF!I CRUISE 4911

8-25 NOVEMBER 1949

ESTIMATED ABUNDANCE PER 1000 m® WATER

STATIONS e NIGHT ¢ SUNRISE ]
© DAY © SUNSET
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Euphausia recurva
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CALCOF!I CRUISE 5002
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ESTIMATED ABUNDANCE PER 1000 m®> WATER
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CALCOFI CRUISE 5003
2-18 MARCH 1950 7]
ESTIMATED ABUNDANCE PER 1000 m®> WATER
STATIONS @ NIGHT © SUNRISE —
o DAY e SUNSET
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o —ase
CALCOFI CRUISE 5004
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ESTIMATED ABUNDANCE PER 1000 m> WATER
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Nematobrachion flexipes
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CALCOFI CRUISE 4903
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ESTIMATED ABUNDANCE PER 1000 m® WATER
STATIONS @ NIGHT & SUNRISE .
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CALCOFI| CRUISE 4904
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PER 1000 m® WATER
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ESTIMATED ABUNDANCE
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Nematobrachion flexipes
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CALCOFI CRUISE 4906
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ESTIMATED ABUNDANCE PER 000 m> WATER
B STATIONS ® NIGHT © SUNRISE -
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ESTIMATED ABUNDANCE PER 1000 m3 WATER
STATIONS @ NIGHT @ SUNRISE 1
.o © o DAY © SUNSET
Q
e ® ° o ¢ FOR INSET CHART I- 49 //// .
40°f— —40°

SAN
FRANCISCO

POINT N
CONCEPTION

35° 35°

30°

25°

I T G A | | ] I I
130° 120° 125° 120° 115°

Euphausiacea
Nematobrachion flexipes

4908



130° 125°

130
120° 1150

45°

40°

35°—

40°

30°

LI I B B SN N B B

FUN N T S W U ST

Nemartobrachion flexipes |

45°

CALCOFI CRUISE 4909
5-18 SEPTEMBER 1949

ESTIMATED ABUNDANCE PER 1000m3 WATER
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ESTIMATED ABUNDANCE PER 1000 m3 WATER
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ESTIMATED ABUNDANCE PER 1000 m> WATER
STATIONS @ NIGHT @ SUNRISE N
© DAY © SUNSET
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CALCOFI CRUISE 5003
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ESTIMATED ABUNDANCE PER 1000 m*> WATER
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Nematoscelis atlantica
E.W. SCRIPPS CRUISE NTIT

10 MAY - 10 JULY 1939

ESTIMATED ABUNDANCE PER 1000 m® WATER

STATIONS e NIGHT @ SUNRISE ]
o DAY ®© SUNSET
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Euphausiacea
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Nemartoscelis atlantica
CALCOF| CRUISE 4907*

I-16 JULY 1949
ESTIMATED ABUNDANCE PER 1000 m® WATER
STATIONS ® NIGHT © SUNRISE ]
o DAY © SUNSET
--------------- 1-49 / “
]
' f
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[
1
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See Table 1 for Cruises 4903, 4, 5, 6
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ESTIMATED ABUNDANCE PER 1000 m3 WATER

STATIONS  ® NIGHT  © SUNRISE —
o DAY ® SUNSET
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f 50-499 ///////// ]
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Nematoscelis atlantica
o - CALCOFI CRUISE 4911*

8-25 NOVEMBER 1949

ESTIMATED ABUNDANCE PER 1000 m® WATER

STATIONS e NIGHT ¢ SUNRISE -
© DAY © SUNSET
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See Table 1 for Cruise 4910
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31 JANUARY - |19 FEBRUARY (950 n

ESTIMATED ABUNDANCE PER 1000 m® WATER
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CALCOF| CRUISE 4910
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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CALCOF! CRUISE 5003
2-18 MARCH 1950 u
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ESTIMATED ABUNDANCE
STATIONS
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Stylocheiron affine
CALCOFI CRUISE 5009
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Stylocheiron carinatum

CALCOF! CRUISE 4903

28 FEBRUARY — 15 MARCH 1949 1

ESTIMATED ABUNDANCE PER 1000 m® WATER

STATIONS ¢ NIGHT © SUNRISE ]
o DAY & SUNSET

_ ________________ (-49 // / / ]
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Stylocheiron carinatum
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CALCOFI CRUISE 4904
28 MARCH - I2 APRIL 1949 7
ESTIMATED ABUNDANCE PER 1000 m®> WATER
STATIONS ~ ® NIGHT  © SUNRISE ]
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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239

45°

40°

35°

30°

25°



130°

125°

240

45°

40°

35°

30°

25°

Stylocheiron carinatum
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CALCOFI CRUISE 4906
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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L. o o ® CALCOFI CRUISE 4910
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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See Table 1 for Cruises 4908, 9

Stylocheiron carinatum
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ESTIMATED ABUNDANCE PER 1000 m> WATER
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CALCOFI CRUISE 5002
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Stylocheiron carinatum
CALCOFI CRUISE 5003

2-18 MARCH 1950 .
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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ESTIMATED ABUNDANCE PER 1000 m> WATER
u STATIONS  ® NIGHT  © SUNRISE n
° o DAY © SUNSET
o ey 1-49 / / -
CAPE :
MENDOCINO (
40° : —Ja0°
1
- '. i
~ SAN . R
FRANCISCO -
i . POINT N ]
CONCEPTION AR
35° — ~ 350
30° — 300
[ (o]
[o] [
8 o _
[ ]
25— —125°
] l ] ! 1 | l | ] { 1 1 1 |
130° 125° 120° 115°

Euphausiaced
Stylocheiron longicorne

E.W. SCRIPPS CRUISE pvans



249

130° 125° 120° 1150
T | T T : T T l 1 T | T | T
Stylocheriron longicorne
asek— —Jas°
*
CALCOFI CRUISE 4904
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ESTIMATED ABUNDANCE PER 1000 m®> WATER
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See Table 1 for Cruise 4903

Euphausiacea
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ESTIMATED ABUNDANCE PER 1000 m®> WATER
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Stylocheiron longicorne
CALCOFI CRUISE 4907
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ESTIMATED ABUNDANCE PER 1000 m® WATER
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Stylocheiron longicorne
CALCOF| CRUISE 491 |

8-25 NOVEMBER 1949

ESTIMATED ABUNDANCE PER 1000 m” WATER
STATIONS @ NIGHT @ SUNRISE .
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See Table 1 for Cruise 5004
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These maps are designed to show essential details of the area most
intensively studied by the California Cooperative Oceani¢ Fisheries
Investigations. This is approximately the same area as is shown in
color on the front cover. Geographical place names are those most
commonly used in the various publications emerging from the re-
search. The cardinal station lines extending southwestward from the
coast are shown. They are 120 miles apart. Additional lines are uti-
lized as needed and can be as closely spaced as 12 miles apart and
still have individual numbers. The stations along the lines are num-
bered with respect to the station 60 line, the numbers increasing to

the west and decreasing to the east. Most of them are 40 miles apart,
This permits adding stations as

and are numbered in groups of 10.
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 are a Mercator projection.
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