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(Table 2).

Abstract
The spatial and temporal variations in the abundance of major classes of zooplankton were measured
using standard methods, between June and October
1978, at two OTEC sites in the Gulf of Mexico and
in the caribbean near Puerto Rico. The usual oceanic patterns were found with highest numbers near
the surface, especially at night, and lowest numbers at 800 - 1000 m. Absolute numbers varied considerably from site to site. As expected, copepods
(usually divided between ca1anoids and cyc1opoids)
dominated the zooplankton at all sites.

Table 1.

Introduction

m3

Zooplankton abundance (# per m3 ) and
percent copepods, Tampa site.
Jun

Aug

OCt

25 m Horizontal Night
Total
, copepods

512.7
75

896.2
46

1106.9
86

25 m Horizontal Day
Total
, copepods

953.7
84

582.1
49

1110.0
81

408.0
68

332.7
70

213.6
70

26.7
86

16.8
84

9.0
76

2.2
93

92

ZOoplankton are small, relatively slow-moving
200 m - 0 m
aquatic animals. They are widely distributed even
Total
in oligotrophic oceans and link marine plants (phyto, copepods
plankton) with small fish in the overall trophic
structure of the marine cOlllDlunity. ZOoplankton sam800 m - 200 m
ples have been collected at three OTEC sites off
Total
Tampa and Mobile in the Gulf of Mexico and in the
, copepods
caribbean off Puerto Rico. Studies on distribution
1000 m - 800 m
and taxonomy at specific OTEC sites are lacking alTotal
though various general surveys have been made .1, 2,3,4
, copepods
samples for OTEC zooplankton were collected using standard methods employing
202 j.I mesh net
with a 0.75 m diameter and a 5: 1 cone. This type
of net adequately samples the majority of zooplankton but some small organisms pass through the net.
Very large zooplankton may avoid the net or be so
uncOlllDlOn that they are rarely captured by this
diameter net. At present logistic problems have
prevented ,uniform methodology. This will presumably be overcome in the future but may have contributed to between-site differences in the data
presented here.

at 1000 - 800 m in August

Table 2.

Zooplankton abundance (# per m3 ) and
percent copepods, Mobile site
Jun

This report presents part of the information obtained so that comparisons can be made between
OTEC sites. We present data from at least two
sites collected in June, August, and October 1978.
This accommodates seasonal variation in zooplankton which occurs in the Gulf of Mexico.
Temporal and Spatial Variation
in Zooplankton Abundance

Aug

Oct

25 m Horizontal Night
Total
, copepods

3995.6
62

1962.1
29

1340.1
59

25 m Horizontal Day
Total
, copepods

1049.6
79

1137.3
29

1370.5
48

685.3
57

414.0
56
58.9
78

200 m - 0 m
Total
, copepods

Maximum zooplankton number in the Gulf of Mexico
at the Tampa site for the 5-month period was 1110.0
individual organisms per m3 • This peak
occurred in October during the day at a depth of
25 m. The minimum number for the Tampa site was
2.2 individuals per m3 in June at 1000 - 800 m.
Populations at 800 - 1000 m are unlikely to be significantly influenced by the day-night light regime
al though we have not made measurements at these
sites (Table 1). ZOoplankton abundance for the
Gulf of Mexico Mobile site ranged from 3995.6 per
m3 collected during the nighttime 25 m tow in June

2.5

800 m - 200 m
Total
, copepods

102.7
84

62.8
84

1000 m - 800 m
Total
, copepods

11.8
78

7.6
72

Over the same time period in the Caribbean off
Puerto Rico samples are only available from August.
aere the zooplankton abundance peak was 858 per m3
at 25 m during the day (Table 3). Equipment failure prevented collection of deep samples, inclUding
1000 - 800 m so no useful comparisons about minimum
numbers can be made with the Gulf of Mexico.
1

Table 3.

ZOoplankton abundance (It per m3 ) and
percent copepoda, Puerto Rico site

Major Taxonomic Groups
In general environmental surveys of the type carried out for OTiC by LBL, it is desirable to subdivide the zooplankton into their major functional
groups in the food chain. This is not possible in
detail but some idea of the importance of each type
of organism can be gained from a breakdown of total
numbers into the main taxonomic groups and also by
division into size classes.

August
2S m Horizontal Night
Total
%copepods

407
86

25 m Horizontal Day
Total
% copepods

858
87

1200 m - 0 m
Total
% copepods

141

As usual in ocean waters, copepods comprised a
major portion of the total plankton, ranging from
46% to 93% at the Tampa site, 29% to 84% at the Mobile site, and 72% to 87% at Puerto Rico (Tables 1-3).
The copepods were quite evenly divided between the
two major free-living oceanic taxonomic groups, the
calanoids and the cyclopoids. Usually only a small
number of the third group, the harpacticoids, occurred at both the Tampa and Mobile sites. In contrast,
although the data are somewhat limited, at the Puerto
Rico site the calanoids were approximately three
times more numerous than the cyclopoids.

72

The vertical distribution of zooplankton 1s
shown in Fig. ll. At both the Mobile and the Tampa
sites approxilllately 98\ of the zooplankton occurred
in the upper 200 m of water with over half occurring near the surface. The 200 to 1000 m region was sparsely populated. Increased zooplankton
numbers in·· near-surface waters is due to their need
to feed on algae which only grow in the photic zone.
Normally some daily vertical migration by zooplankton out of the photic zone in the daylight hours
occurs to avoid predation by fish and squid. Detailed studies on aiel migration are in progress
for the Gulf of Mexico.
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"At the Tampa site the most frequently occurring
copepods genera in the upper 200 m were the cyclopoids, Oithona and Onaaea and the calanoid, CZausoaaZanus. The most common genera at deeper levels
were the calanoids EuaaZanus, RhinaaZanus, and
MormoniZZa and the cyclopoid Conaea. In the upper
200 m at Mobile the most common genera of copepods
were the same as those at Tampa, CZausoaaZanus
Oithona, and Onaaea. A fourth copepod, the calanoid genus Temora, not abundant at Tampa, was quite
common at the Mobile site. The deeper samples were
also similar to the Tampa site in having Conaea,
MormoniZZa, and EuaaZanus occurring most frequently, in addition to Oithona and Onaaea. The most
numerous copepod genera in the 25 m samples from
Puerto Rico were the calanoids CZausoaaZanus,
Aaartia, and CaZoaaZanus and the cyclopoid Oithona.
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Size Frequency Distribution
Unlike their algal or bacterial food most zooplankton pass through a variety of distinct stages
before becoming reproductive adults. In general,
adult reproduction and survival of very early
stages are most prone to environmental disturbances
such as may be caused by full-scale OTEe plants.
Thus size-frequency distribution of correctly identified organisms may enable prediction of future
effects on the most sensitive section of each
functional unit of the ecosystem. At present a
size class distribution is all that can be obtained
for each data set.
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The size class distribution of the zooplankton
collected at the Tampa site is shown in Fig. 2.
Most of the organisms in the upper waters fell in
the 0.5 - 1.9 mm size range. There was an
increased frequency of the larger sizes in deeper
samples. Zooplankton in the 2.0 - 2.9 mm range
were almost as numerous at 800 - 200 m and more
numerous at 1000 - 800 m than the 0.5 ... 1.9 mm
organisms. Organisms in the 0.5 - 1.9 mm size
range were also the most frequently occurring in
the upper waters at Mobile (Fig. 3). There was
a slight increase in larger size ranges in deeper
waters but this was not so pronouced an increase
as that found at the Tampa site.
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Fig. 1 Daytime vertical distribution of zooplankton
during June, Au~ust, and O~tober, 1978.
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Size closs
Fig. 2 Zooplankton size distribution for the Tampa
site during June, August, and October, 1978.
Actual size range of size classes are (in mm):
1
<0.5; 2 = 0.5-0.9; 3 = 1.0-1.9; 4· 2.0-2.9;
5 = 3.0-3.9; 6 = 4.0-4.9; 7 = 5.0-5.9; 8 = 6.0-6.9;
9 = 7.0-7.9; 10 = 8.0-8.9; 11 = 9.0-9.9: 12 = 10.019.9: 13 = 20.0-29.9: 14 = 30.0-39.9: 15 • 40.0-49.9:
16 = >50.0.
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Fig. 3 Zooplankton size distribution for the Mobile
site during June, August, and October, 1978.
Actual size range of size classes are (in rom):
1 = < 0.5; 2 = 0.5-0.9: 3 = 1.0-1.9: 4 = 2.0-2.9;
5 = 3.0-3.9; 6 = 4.0-4.9; 7 = 5.0-5.9; 8 = 6.06.9; 9 = 7.0-7.9; 10 = 8.0-8.9; 11
9.0-9.9;
12 = 10.0-19.9; 13
20.0-29.9; 14 = 30.0-39.9;
15 = 40.0-49.9: 16 = >50.0.
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