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REPRODUCTION SEASONS AND DAY/NIGHT BATHYMETRIC DISTRIBUTION OF THREE SPECIES OF
DIPHYINAE (SIPHONOPHORAE), OFF CALIFORNIA AND BAJA CALIFORNIA

ANGELES ALVARINO

INTRODUCTION

Muggiaea atlantica, Chelophyes appendiculata and Eudoxoides spiralis are abun-
dant off CaliforniaandBaja California. Pub1ishedworks]’2’3’4’5’6’7’8’91nc1ud_
ed information on the species, and in 7 are studies as predators of Engraulis
mordaz larvae. Previous works 10511 on day/night bathymetric distribution are
not based on continuous series of hauls at same locations and depths, and no

works are available on polygastric and eudoxid stages through the seasons.

MATERIALS AND METHODS

Plankton analyzedwere seasonal cruises of 1969 California Cooperative Oceanic
Fisheries Investigations (CalCOFI) for winter (Feb-Mar, 6902-03), spring (May-
June, 6905-06), summer (Aug-Sep, 6908-09), fall (Nov-Dec, 6911-12). Paired open-
closing bongo nets were used in oblique hauls, calibrated by speed and length of
stratum to strain 1000m3 of water. Sampling covered CalCOFI region grid (stations
on lines 70, 90, 120), roughly off Monterey, San Diego, Punta Eugenia; with tows at
each station and depth stratum around noon and midnight (about 12 hours time diff-
erence at same location and depth from daylight tonight hauls). Strata sampled:
600-475m, 475-350m, 350-225m, 225-100m, 100-75m, 75-50m, 50-25m, 25-Om depth.

The entire plankton samples from both paired nets were examined from each
haul. No fraction of samples was taken.

Physico-chemical data obtained during the cruises are used in the discussion.

Standardization of counts of specimens in strata above and below 100-m Tayer
to quantitatively compare data to 1000m3 water for each 25-m depth, was obtained
by the formula: . (opening deptggclosing depth)

N = standardized number of specimens

n = number of specimens counted in both paired nets.

The difficulty in quantitative determination of siphonophores was solved in
Diphyinae by counting superior and inferior nectophores, bracts and gonophores,
and the highest number of either part was applied to the respective polygastric
and eudoxid population.
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RESULTS

Muggiaea atlantica Cunningham 1892, Chelophyes appendiculatd Eschscholtz 1829,
Eudoxoides spiralis Bigelow 1911, are the most abundant siphonophores, together
with some species of Lensia, in the California and Baja California regions.

M. atlantica inhabits neritic waters of those regions. Polygastric stages ex-
tended from 0 to 225 m in winter, springand summer, and to 100m in the fall.
Highest abundance of eudoxids was at upper 75 m in winter and 50 upper m in
spring, and absent in summer and fall, probably due to development of benthic
stage, as s'ca'ced]2 for M. kochi (closest related to M. atlantica) (Table 1).

Polygastric population obtained at daylight was 5 times that at night, and
daylight eudoxid population was more than 12 times that obtained at night.

Reproduction may occur Tlate in winter and spring.

M. atlantica inhabited layers above thermocline, and greatest concentrations
occurred at 32.98-34.0%,, salinity, 9.0°C-20.99°C temperature, and 4.38-6.1
ml/L oxygen.

Ch. appendiculata, the most abundant siphonophore in these regions, was pre-
sent in all stations covered by 1969 cruises. It was more abundant off San Diego
and Punta Eugenia than off Monterey. Polygastric population peaks were respect-
ively at daylight and night, at 0-25m, 50-75m in winter and fall, and 0-25m and
25-50m in spring and summer. Polygastric population was more abundant in day-
Tight hauls of spring, followed by day/night hauls of summer, fall and winter.

Eudoxid population presented peaks at 0-25 and 50-75m depth, respectively, at
daylight and night, in winter and spring, and in summer and fall were scattered
through the depth strata.

Daylight average abundance of polygastric population was about 1.2 of night,
and daylight eudoxid population was 20 times that of night. Polygastric and
eudoxid populations were highest in spring. Polygastric population was Towest in
winter, and eudoxid population in the fall. Reproduction appears to be contin-
uous through the seasons, with peaks in spring and summer (Table 2).

Highest concentration of Ch. appendiculata occurred at 32.22-33.67 %, salin-
ity, 9.14-20.75°C temperature, and 4.38-6.2 ml/L oxygen. It was found at the
thermocline and above and below this structure.

Day/night changes did not agree with 10’]].

E. spiralis was mainly abundant in warm waters of southernmost and offshore
Tocations under the influence of warm currents. Polygastric population was high-
est in winter, followed by summer and fall, with minima in spring. Eudoxids
started to.increase inwinter,with apeak in spring, diminishing through summer and
fall. Polygastric and eudoxid populations marked the rhythmof alternation of genera-
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tions, maximum po1ygastric of winter was followed by maximum eudoxid of spring,
which may be responsible for the increase of summer polygastric population. Re-
production appears continuous through the year. Polygastric population was more
abundant in daylight hauls of winter, summer and fall, and night hauls of spring.
Eudoxid population was more abundant at uppermost layers during night hauls of
winter, and daylight hauls of spring, summer and fall (Table 3).

Daylight polygastric population was 1.2 of the night population. The eudoxids
collected at daylight were 4 times those at night.

Maximum concentration of E. spiralis concurred with 32.8-34.01 %, salinity,
13.1-20.75°C temperature, 5.2-6.3 ml/L oxygen. It was mainly present above the
thermocline.

The total polygastric population of M. atlantica during 1969 was 35,815
specimens, an average of 78 per haul, and the eudoxid population amounted to
6,260 (average of 13 specimens per haul). Total polygastric population of
Ch. appendiculata was 16,897 (average of 37 specimens per haul), and the euxoxid
population was 9,327 specimens (average of 20 per haul). Total polygastric popu-
lation of E. spiralis was 8,888 (19 specimens per haul), and 17,864 eudoxids
(average of 39 per haul).

Highest concentrations of polygastric and eudoxids occurred always during
daylight hauls, for M, atlantieca in winter, Ch. appendiculata in spring, and
E. spiralis in winter and spring, respectively.

These species are active predators on fish larvae and found7 inversely re-
lated to concentrations of anchovy larvae. M. atlantica was abundant in "anchovy

||7

water"’, rich in small calanoid copepods, and in 1969 was also present with

anchovy larvae.
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