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ABSTRACT

Forbes, J.R., R.M. Brown, D.L. Mackas and S. Cerniuk. 1990. Zooplankton
distribution and associated biological, physical and chemical dat~:

Barkley Sound, Vancouver Island, May and June 1989 (MASS Program). Can.
Data Rep. Hydrogr. Ocean Sci. 77: 109p.

Data collected during May and June 1989 in Barkley Sound, southwest
Vancouver Island, as part of the Marine Survival of Salmon (MASS)
program are presented. The objectives of this component of MASS were to
s~rvey the distribution, abundance and size frequency of zooplankton and
investigate underlying biological and oceanographic processes control­
ling the zooplankton community. Maps of the surface distribution of
zooplankton biomass by size category, salinity, temperature and chloro­
phyll fluorescence obtained by a flow-through sampling system are
provided. Zooplankton identity, abundance and size distribution
determined from vertical net haul samples, together with biological,
physical and chemical observations from CTD casts and discrete water
bottle samples are reported.

Key words: data, zooplankton, oceanographic, Barkley Sound, Vancouver
Island

RESUME

Forbes, J.R., R.M. Brown, D.L. Mackas and S. Cerniuk. 1990. Zooplankton
distribution and associated biological, physical and chemical data:
Barkley Sound, Vancouver Island, May and June 1989 (MASS Program). Can.
Data Rep. Hydrogr. Ocean Sci. 77; l09p.

Le document presente les donnees recueillies en mai et Ju~n 1989 dans Ie
detroit Barkley, au sud-ouest de l'lle de Vancouver, dans Ie cadre du
Programme de survie du saumon en mer (MASS). L'objet de cet element du
programme etait de relever la repartation, l'abondance et la frequence
des tailles de zooplancton et d'etudier les processus biologiques et
oceanographiques qui influent sur Ie zooplancton. Le document renferme
des cartes de repartition en surface de la biomasse de zooplancton,
selon lataille, la salinite, la temperature et la fluorescence
chlorophylienne, etablies a partir d'echantillonnages par instrument
d'arpentage electronique. On y indique Ie type de zooplancton,
l'abondance et la repartition par taille, determinees a partir
d'echantillons preleves verticalement au moyen de filets et a partir
d'observations biologique, chimiques et physiques d~coulant de
l'utilisation d'une sonde de conductivite, de temperature et de
profondeur et a partir d'echantillonages pontuels.d'eau.

Mots-cles: donnees, zooplancton, oceanographiques, detroit Barkley, lie
,de Vancouver
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INTRODUCTION

The Marine Survival of Salmon (MASS) program is an inter­
disciplinary study aimed at understanding the relationships between
physical and biological oceanographic events and the dispersal and
survival of salmon during their early sea life. The program was stimu­
lated by the need to improve forecasting for ~acific salmon returns and
the expanding evidence that returns of adults are strongly influenced by
critical environmental factors affecting juveniles shortly after
entering the sea.

A major effort within the MASS program has been directed at
processes within Barkley Sound; on the west coast of Vancouver Island.
The Ocean Ecology section at the Institute of Ocean Sciences (lOS) has
contributed to the research in Barkley Sound by surveying the distribu­
tion, abundance and size frequency of zooplankton, and investigating
underlying biological and oceanographic processes controlling the
zooplankton community. This report describes the results of two
surveys, which were conducted in early May and early June 1989. A

'second report (Forbes et al. 1990) provides results from a more inten­
sive research effort during mid-May 1988, with additional zooplankton
abundance data from an initial survey in late April 1987.

SAMPLING AND ANALYTICAL METHODS

1. Project design

Each of the two surveys reported here consisted of continuous
underway mapping, throughout Barkley Sound, of the surface distribution
of zooplankton biomass by size category, salinity, temperature and
chlorophyll fluorescence. The first study (cruise OE8902) was conducted
on the launch Revisor from 9 - 12 May 1989. Two nights of sampling were
required to obtain adequate spatial coverage of the Sound, at a ship
speed of 10 - 13 km/h. Navigation was by radar. The mapping was
supplemented by sampling at nine stations. Here, CTD casts were per­
formed, zooplankton were collected by vertical net hauls, and discrete
water samples were collected by bottle cast, using Niskin bottles. The
FRV Walker Rock was utilized for the second survey (cruise OE8904) from
9 - 12 June 1989. This repeated the May study, with changes to the
underway transects to accommodate the navigational requirements of a
different vessel, specifically greater draft and slower speed.
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2. Continuous underway mapping

Continuous underway data of zooplankton by size category, salinity,
temperature and chlorophyll fluorescence were collected with a flow­
through electronic particle counting system (EPCS) (Mackas et al. 1981)
coupled to temperature, conductivity and fluorescence sensors (Mackas et
al. 1980). Water was pumped from a nominal depth of 1m, through a
through-hull fitting in the engine room (OE8902) or from a hose mounted
on a strut over the side (OE8904). Mapping was performed at night to
permit adequate sampling of vertically migrating animals.

The zooplankton sensor counts particles with an equivale~t

spherical diameter of 0.3 - 3.0mrn (approximately 0.08 - 8.0mrn ).
Resistive particles passing through the sensor cause amplitude modu­
lation of an A.C. excitation signal. Output pulses derived from the
demodulated signal are an approximately linear function of particle .
volume, which allows particles to be assigned to one of ten size cate­
gories. The sensor contains four independent sensing tubes to allow for
a high flow rate (approximately 25L/min). Precision of the size esti­
mates ranges from about ±40% for the smallest detected particles to ±10%
for the largest.

Periodic calibration samples for animal identity, abundance, size
and size-fractionated biomass were collected by passing the outflow from
the system through a tube close at one end with 0.25mrn mesh netting, for
5 to 15 min. These calibration samples were either preserved with
buffered formalin for identity, abundance and size analysis, or quick
frozen in an alcohol bath to -40°C for size-fractionated biomass deter­
minations. Details of sample processing are provided in section 9
below. Periodic discrete water samples were also taken from the system
outflow for calibration of the temperature, conductivity and fluores­
cence sensors. Samples for dissolved nutrients (N03+N02, P04, Si) were
collected at the same time.

3. GTD and bottle casts

At each station, GTD casts were performed with an Applied
Microsystems model STD12 internally recording GTD. The instrument
manufacturer specifies an accuracy of ±O.OlGo, with a resolution of
±O.OOlGo for temperature, an accuracy of ±O.05dBar for pressure, and an
accuracy of ±O.Olpsu for salinity. Instrument malfunction precluded
data recovery for a number of casts during OE8902.

Discrete water samples for salinity, chlorophyll a, dissolved
inorganic nutrients, POG, PON, bacteria and phytoplankton analyses were
collected with 5L Niskin bottles. Three depths were sampled at each
station. These comprised a near-surface sample in the brackish-water
layer typical of Barkley Sound, a sample from 8m, below the low-salinity
water, and a deeper sample, generally from 35m.

. _. __._--- -._--------------
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4. Salinity

Salinity samples were collec.ted in 250mL bottles which .were rinsed
three times, capped and stored for later analysis at IDS. Salinity
samples were analyzed on a Guildline Autosal (Model 8400A) standardized
against Standard Sea Water (Standard Sea-water Service, Institute of
Oceanographic Sciences, Wormley, Godalming, England). BatchP958/3
1983 was used, with a stated :K15 = 0.99997 (chlorinity = 19.373). Data
are reported in practical salinity units (psu) (Lewis and Perkin 1978).

We have not determined the precision of the method ourselves.
However the precision (pooled variance of replicate samples.) of this
mechod has been estimated by Macdonald et a1. (1988) to be 0.005.

5. Chlorophyll ~

Extracted chlorophyll ~ was determined by fluorometry (Parsons et
a1. 1984). Duplicate water samples (50mL) were filtered onto 25mm
diameter Whatman GF/F glass fiber filters with a vacuum of <100mm Hg.
Just before filtration was completed approximately 1mL MgC03 suspension
was added to the sample and the sides of the filter funnel were rinsed
with filtered seawater. The filters were then folded with the sample to
the inside, placed in.a paper filter cone, wrapped in a~uminumfoil, and
frozen for later analysis at IDS. Chlorophyll was extracted in 90%
aqueous acetone by grinding in a tissue grinder. The extract w~s

clarified by filtration through a glass fiber filter and the fluores­
cence measured in a Turner Designs 10 fluorometer. The sample was
acidified with two drops ofl. 5N HCland the fluorescence was
redetermined after the reading had stabilized.

Chlbrophyll ~ content was calculated from the equations in Parsons
et a1. (1984). The fluorometer was previously calibrated against a
Perkin-Elmer Hitachi 200 spectrophotometer using crystalline chlorophyll
.~ (Sigma Chemical Co.). Chlorophyll concentrations in the calibration
samples were calculated using the equations of Jeffrey and Humphrey
(1975). Based on 15 replicate samples, we have estimated the mean
coefficient of variation of this method to be 4.9% (Forbes et a1. 1988).
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6. Inorganic nutrients

Samples for the analysis of dissolved nitrate+nitrite and
orthophosphate were collected in 50mL glass tubes, with .Teflonm cap
liners, which were rinsed three times with sample. Samples for
dissolved reactive silicate were collected in 20mL polystyrene tubes,
also with Teflonm cap liners, with the same rinsing protocol. All
samples were quick frozen in an alcohol bath to -40 0G and stored frozen
until returned to lOS. A Technicon II Auto-Analyzer was used for the
analyses, with Technicon Industrial Methods No. 186-72 Wand 158-71W
employed for nitrate+nitrite and reactive silicate respectively. The.
modification of the Technicon method by Brynjolfson (1973) wa~ used for
the analysis of orthophosphate. Sagami standards were prepared in 0, 8,
16, 24 and 32°/00 NaGl solutions. Standards of the NaCl concentration
nearest to sample salinity were used to calibrate the analyses. Where
samples were obviously turbid or of low salinity, subsamples were run on
the orthophosphate channel with no reagents to determine the turbidity,
and sample concentrations were corrected accordingly. The
recommendations of Macdonald et a1. (1986) regarding the thawing of
samples were followed .

. Previous analyses of replicate samples (Denman et a1. 1985) have
shown that the expected percentage error for nitrate+nitrite is 14.3%,
for orthophosphate is 9.~%, and for reactive silicate is 11.5%.

7. Particulate organic carbon and nitrogen

Water samples (lL) for particulate organic carbon (POG) and
nitrogen (PaN) were filtered onto precombusted (SOooG, 4hr), 47mm
diameter Whatman GF/F glass fiber filters. Vacuum was held at <100mm Hg
during filtration and filter funnel sides were rinsed with filtered
seawater just before filtration was completed. Filters were folded with
the sample facing in and stored, frozen, in precombusted aluminum foil.
Prior to analysis, samples were dried at 60°0 for 8hr. Samples were
analyzed with a Perkin-Elmer Model 240 elemental analyzer standardized
with acetanilide for both carbon and nitrogen.

We have not determined the precision of the method ourselves.
However, precision (pooled variance) is estimated by Macdonald et a1.
(1988) to be 1.5pg/L for POG and 0.2pg/L for paN.
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8. Bacteria

For total counts of bacteria in seawater, two subsamples (20mL)
from each Niskin bott~e were preserved with unbuffered formaldehyde to a
concentration of 2%. They were stored at 4°C in the dark prior to
counting. Abundance was estimated by the method of Hobbie et: al.
(1977), with slight modification. Subsamples were stained with buffered
acridine orange (0.1% in 0.02 mol tris-hydroxymethylaminomethane, pH
7.2), toa fina.l concentration of 0.02% (Bunch 1987), and filtered onto
0.2 m pore size Nuclepore polycarbonate filters, previously dyed with
Irgaliri black (0.2% solution in 2.0% v/v acetic acid). Prior to
filtration of the subsample; 1mL of surfactant (O.OOlM Triton-X) was
passed through the filter to avert cell clumping due to the hydrophobic
property of the Nuclepore filters. Triton-X was selected because it
does not affect the background fluorescence~' Enumeration was by
epifluorescence microscopy, with subsample volume (typiGally 5mL) chosen
to distribute between 20 and 100 cells per field. Ten randomly chosen
fields were counted. If the ten fields contained less than 300 cells,
additional randomly chosen fields were, counted until this number was
reached. Duplicate counts were performed on each subsample. Standard
deviations of cell concentrations, as determined from the total of four
counts from each Niskin bottle, are listed in the data tables.

The proportion of dividing cells was determined using the guide­
lines of Hagstrom et al. (1979). Bacteria showing a region of
invagination, but no clear separation, were functionally designated as
dividing cells. In general, the procedure for counting described above
was used. However, if the dividing cell number' was low (20 to 50 cells
per ten fields), then an additional ten fields were coup.ted.,

A series of control samples was prepared by serial dilution, in
filtered seawater, of a natural sample of bacteria. These were
preserved with formaldehyde as above. These controls were counted
several times during the counting of samples to ensure that temporal
variation in the procedure was not occurring.

The mean coefficient of variation of 121 sets of counts of
duplicate'subsamples was 2.0% with a range from 0.6 to 6.0%.

9. Phytoplankton

Samples (250mL) were drawn from the .Niskin bottles and preserved
with acid Lugol's solution (Throndsen 1978). Identification and
enumeration was by settling and inverted microscopy, as outlined in
Sournia (1978). Specifically, each sample was shaken gently by hand for
approximately 1 min. A subsample was then settled in a 10mL settling
chamber, to yield between 100 and 300 cells or chains of the more
abundant, medium-sized species present. Medium-sized and' larger taxa
were enumerated from the entire bottom at 250x magnification, unless
numbers of abundant species exceeded 200. In this case, every second or
every fifth transect was counted, depending on cell density. Smaller
taxa occurring in large numbers were counted at 250x or 500x from two or
more transects. The entire chamber was scanned for rare or exotic taxa.
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10. Zooplankton

EPCS calibration samples were collected as described above..
Vertical net haul samples were collected with a bongo net (397cm diam.,
0.2Smm mesh, black netting) from 150m, or approximately Sm above the
bottom where the depth was <150m. The available winches limited the
rate of retrieval to about 0.6m/s. As this precluded effective
operation of a flowmeter, net collection efficiency was estimated at
85%. One subsample from each bongo haul was preserved with buffered
formalin for identification and enumeration; the other was frozen in an
alcohol bath to -40°C for size-fractionated biomass determination.

For identification and enumeration of zooplankton, preserved
samples were initially passed through a smm sieve onto a 0.04mm sieve to
remove the preservative and to separate the >Smm size fraction from the
rest of the sample. The latter was visually examined for exotic taxa,
which were removed for external verification. Generally, all indivi­
duals in this size fraction were identified to species, sex and develop­
mental stage where possible. In the event of a very large number of
individuals, this portion of the sample was subsampled to approximately
50 individuals. The remaining size fraction (0.04 to smm) was split to
produce a subsample of no fewer than 300 individuals, which were
identified and enumerated to genus, species, sex and developmental where
feasible. All subsampling was performed with a Folsom splitter, which
was regularly calibrated by splitting a known control sample. A
complete list of taxa precedes the abundance data. In some cases taxa
are staged, sexed, or both, For example, Calanus marshallae 1-4 refers
to stages 1 to 4 and C. marsh~11ae 6f to stage 6, female of this
species. Size classes are used for taxa that vary in size but have
either no obvious staged development (e.g. jellies) or a very complex
and variable instar sequence (e.g. Euphausiids). Oikopleura sl, s2 and
s3 is an example. Sl indicates a length of less than ~mm, s2 between
Smm and 1cm, and s3 greater than 1cm.

Size-fractionated biomass on frozen samples was determined as
follows. Samples were thawed and passed through a stack of sieves with
11, 2, 0.85, 0.25 and 0.04mm mesh by gentle rinsing and backwashing in
standing, filtered seawater. This was followed by a light rinse with
isotonic ammonium formate (O.SN in deionized water) to remove salt.
Subsamples were then filtered onto preweighed Whatman No.1 filter
papers, dried for 24hr at 60°C, and the weight of the filter contents
was determined. The 0.04mm sieve serves as a flag for the amount of
phytoplankton contamination.
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DATA SECTION 1

CONTINUOUS UNDERWAY MAPPING TRANSECTS AND
STATION LOCATIONS

Fig. 1 OE8902 EPCS Line Track 9 - 10 May 1989

Fig. 2 OE8902 EPCS Line Track 10 - 11 May 1989

Fig. 3 OE8904 EPCS Line Track 9 - 10 June 1989

Fig. 4 OE8904 EPCS Line Track 10 - 11 June 1989

Fig. S OE8902 Station locations (CTD + bottle casts)

Fig. 6 OE8902 Station locations (underway calibration
samples)

Fig. 7 OE8904 Station locations (CTD + bottle casts)

Fig. 8 OE8904 Station locations (underway calibration
samples)
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Fig. 1 OE8902 EPCS Line Track 9 - 10 May 1989
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F; g. 2 OE8902 EPCS Li ne Track 10 .~ 11 May 1989
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Fig. 3 OE8904 EPCS Line Track 9 - 10 June 1989
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Figo"4 OE~904 EPCS Line Track 10 - 11 June 1989
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Fig. 5 OE8902 Station locations (CTD + bottle casts)
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FiQ. 6 OE8902 Station locations (und~rwaycplibration

samples)
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Fig. 7 OE8904 Station Locations (CTD + bottLe casts)
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Fig. 8 OE8904 Station locations (underway calibration
samples)
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DATA SECTION 2

DATA INVENTORY

Table 1 OE8902 data collected

Table 2 OE8904 data collected

Table 3 OE8902 and OE8904 zooplankton sample inventory

[Data invent. tables: + data collected ]
data not collected



TABLE 1 OE8902 DATA COLLECTED

.Station Date Time Latitude Longitude CTO Sal. Temp. Chi a Nutr. POC/PON Bact. Phyto. Zoopl.(POl)

11 May 2000 4857.9 12505.6 + + + + + + + + +2 11 May 2145 4857.1 12501.2 + + + + + + + + +3 12 May 0605 4252.2 12457.11 - + - + + + + + +4 12 May 0815 4851.7 12507.7 + + + + + + + + +5 12 May 1010 4852.7 12513.9 - + - + + + + + +6 12 May 1235 4855.6 12526.0 - + - + + + + + +7 12May 1400 4901.1 12520.1 - + - + + + + + +.8 12 May 1530 48 !;i8.0 12520.3 - + - + + + + + +9 12 May 1645 4856.0 12513.0 - + - + + + + + +

C 1 9May 1918 4857.9 12505.5 - + + + +C2 9 May 1958 48 57.3 12508.4 - + + + +C 3 9 May 2106 48 54.2 12513.0 - + + + +C4 9 May 2153 4853.0 12515.7 - + + + + - - - - tv
0

C 5 9 May 2243 4848.8 12511.9 - + + + +C 6 10 May 0016 4854.5 12503.0 - + + + +C7 10 May 0109 4858.7 12455.7 - + + + +C 8 10 May 0144 4901.6 12451.7 - + - + +C 9 10 May 0214 4904.8 12450.0 - + + + +C·10 10 May 0258 4909.7 12448.3 - + + + +C 11 10 May 0324 4912.8 12449.1 - + + + + - -C 12 10 May 2014 4857.9 12505.5 - + + + +C13 10May 2146 4855.6 12512.7 - + + + .+
014 10 May 2325 4853.1 12518.1 - + + + +C15 11 May 0024 4853.0 12524.4 - + + - +016 11 May 0144 4859.0 12522.0 - + + + +C 17 11 May 0228 4858.7 12519.6 - + + + +C 18 11 May 0416 4854.5 12508.4 - + + + +



TABLE 2 OEB904 DATA COLLECTED

., ..

Station

2

3

4

5

6

7

8

9

Date

11 June

11 June

11 June

11 June

12 June

12 June

12 June

12 June

12 June

Tillie

(PDT)

1600

1840

2044

2200

0555

0710

0840

1025

1115

Latitude

485B.B

4857.1

4857.9

4856.0

4858.0

4901.1

4855.6

4852.7

4851.6

Longitude

12457.8

12501.2

12505.1

12513.0

12520.3

12520.1

12526.0

12513.4

12507.7

CTD

+

+

+

+

+

+

+

+

Sal. Temp.

+

+ +

+ +

-+ +

+ +

+ +

+ +

+ +

+ +

Chla

+

+

+

+

+

+

+

+

+

Nutr.

+-

+

+

+

+

+

+

+

+

POC/PON

+

+

+

+

+

+

+

+

+

Bact.

+

+

+

+

+

+

+

+

+

Phyto.

+

+

+

+

+

+

+

+

+

Zoopl.

+

+

+

+

+

+

+

+

+

C 1

02

C3
C4

05

C 6

C7

C8

C 9

C10

C 11

C12

C 13

'C 14

C 15

C 16

9June

9June

9June

10 June

10 June

10 June

10 June

10 June

10 June

10 June

10 June

11 June

11 June

11 June

11 June

11 June

2104

2201

2258

0018

0102

0157

0321

0435

2116

2209

2315

0014

0104

0200

0246

0415

4848.7

4852.7

4857.3

4853.5

48 50.7

4855.7

4857.2

4900.5

4857.2

4855.4

4857.5

4853.8

4855.5

4859.8

4858.7

4857.8

125,11.8

12506.0

12502.6

12511.9

12515.7

12511.2

12501.6

12452.1

12502.3

12509.3

12518.5

12524.2

12526.8

12522.0

12519.4

_12509.7

+

+

.+

+

:+

+

+.

+

+

+

-.,;+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

t\J
f->



TABLE 3 OE8902AND OE89043 ZOOPLANKTON SAMPLE INVENTORY

Bongo Net Samples

station Date Time latitude Longitude Chartz Net haul z

OE8902

11 May 2015 4857.9 12505.6 110 100
2 11 May 2105 4857.1 12501.2 250 1503 12 May 0650 4858.8 12457.8 190 150
4 12 May 0820 4851.7 12507.7 132 120
5 12 May 1030 4852.7 12513.9 92 85
6 12May 1240 4855.6 12526.0 33 277 12 May 1310 4901.1 12520.1 27 24

l\J
8 12 May 1515 4858.0 12520.3 36 32

l\J9 12 May 1630 4856.0 12513.0 81 80

OE8904

11 June 1600 4858.8 12457.8 190 150
2 11 June 1925 4857.1 12501.2 250 150
3 11 June 2110 4857.9 12505.1 110 100
4 11 June 2210 4856.0 12513.0 81 73
5 12 June 0555 4858.0 12520.3 36 35
6 12 June 0710 4901.1 12520.1 27 24
7 12 June 0840 4855.6 12526.0 33 25
8 12 June 1025 4852.7 12513.4 92 85
9 12 June 1115 4851.6 12507.7 132 130



•

EPCS Samples

OE8902 Date Start lat. Start Long. start End Time Size-fractioned (SF)

(PDT) (PDT) (min) or Enumerated (E)

A 9 May 4850.5 12509.6 2301 2306 5.0 SF

B 10May 4855.8 12502.5 0028 0043 15.0 SF

C 10 May 4856.3 12508.4 2058 2108 10.0 SF

D .10 May 4853.6 12509.2 2209 2219 10.0 E

E 11 May 4855.9 12512.4 0348 0358 10.0 E

F 11 May 4il52.9 12505.3 0439 0447 10.0 E

OE8904

A 9June 4850.9 12508.6 2137 2147 10.0 E

B 9June 4853.2 12505.3 2207 2217 10.0 SF

C 9June 4857.8 12505.1 2314 2319 5.0 SF
ND 9June 4855.6 12509.0 2355 0005 10.0 SF w

E 10 June 4852.7 12512.9 0028 0038 10.0 E

F 10June 4852.6 12514.0 0123 0133 10.0 SF

G 10 June 48 57.4 12509.7 0216 0221 5.0 E

H 10 June 4857.5 12500.8 0326 0331 5.0 SF

I 10 June 4858.1 12459.0 0338 0343 5.0 E

J 10 June 4857.7 12504.1 2127 2137 10.0 E

K 10 June 4855.4 12509.7 2210 2220 10.0 SF

L 10 June 4856.2 12513.3 2236 2241 5.0 SF

M 10 June 4857.8 12519.7 2325 2335 10.0 E
N 11 June 4854.9 12522.9 0001 0111 10.0 E

0 11 June 4853.9 12526.6 0038 0048 10.0 SF

P 11 June 4900.1 12521.5 0205 0215 10.0 E
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DATA SECTION 3

ZOOPLANKTON SIZE DISTRIBUTION; SURFACE ZOOPLANKTON BIOMASS,
SALINITY, TEMPERATURE AND FLUORESCENCE

Fig. 9 OE8902 Zooplankton biomass (size-fractioned)
(Vertical net haul data)

Fig. 10 OE8904 Zooplankton biomass (size-fractioned)
(Vertical net haul data)

Fig. 11 OE8902 EPCS Zooplankton biomass 9 - 10 May 1989

Fig. 120E8902 EPCS Zooplankton bi9mass'10 - 11 May 1989

Fig. 13 OE8902 EPCS Surface salinity 9 - 10 May 1989

Fig. 14 OE8902 EPCS Surface salinity 10 - 11 May 1989

Fig. 15 OE8902 EPCS Surface temperature 9 - 10 May 1989

'Fig. 16 OE8902'EPCS S-qrface temperature 10 - 11 May 1989

Fig. 17 OE8902 EPCS Surf~ce fluorescence 9 - 10 May 1989

Fig. 18 OE8902 EPCS Surface fluorescence 10 - 11 May 1989

Fig. 19 OE8904 Surface zooplankton biomass 9 - 10 June 1989

Fig. 20 OE8904 Surface zooplankton biomass 10 - 11 June 1989

Fig. 21 OE8904 Surface salinity 9 - 10 June 1989

Fig. 22 OE8904 Surface salinity 10 - 11 June 1989

Fig. 23 OE8904 Surface temperature 9 - 10 June 1989

Fig. 24 OE8904 Surface temperature 10 - 11 June 1989

Fig. 25 OE8904 Surface fluorescence 9 - 10 June 1989

Fig. 26 OE8904 Surface fluorescence 10 - 11 June 1989
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Fi·g. 9 OE8902 Zooplankton biomass (size-fractioned)

(Vertical net haul data)

125.33W

Zooplankton Biomass (size-fraction d) MRSS

OEB902 Vertical Net Hauls: 1989

HI km

'1B.67N

HISTOGRAM SCALING
~2

N

**e-,
III
~

.. 1
J::
III

t1



27

Fig. 10 OE8904 Zooplankton bicmassTs i ze-fr-ect Ioned)

(Vertical net haul data)

125.S7W 125.~BW
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Fig. 11 OE8902 EPCS zooplankton biomass 9 - 10 May 1989
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Fig. 12 OE8902 EPCS zooplankton biomass 10 - 11 May 1989
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Fig. 13 OE8902 EPCS surface salinity 9 - 10 May 1989

.. 12,5

EPCS Surface Sal i nt t y - MASS

OE8802 9-10 May 1988
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Fig. 14 OE8902 EPCS surface salinity 10 -11 May. 1989

EPCS Surface Saltntty'- MASS

OE6902 10-11 May. 1989

125
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Fig. 15 OE8902 EPCS surface temperature 9 - 10 May 1989

EPes Surface Temperature - MRSS

OE8902 9-10 May 1989

125

49
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Fig. 160E8902 EPCS surface temperatUre 10~1r-May-1989

125
EPCS Surface Temperature - MASS,

OE8902 10-11 May 1989
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34

Fig. 17 OE8902 EPCS surface fluorescence 9· - 10 May 1989

EPCS Surface Chlorophyll Fluorescencie

OE8902 9-10 May 1989
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Fig. 18 OE8902 ~PCS surface fLuo\escence 10 - 11 May 1989

Epes Surface Chlorophyll Fluorescence

OE 8902 10-11 May 1989
.'

125

M SS
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Fig. 19 OE8904 EPCS zooplankton biomass 9 - 10 June 1989

EPCS Zooplankton Biomass (size-fractioned)
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Fig. 20 OE8904 EPCS zo?pLan~ton biomas~ 10 - 11 June 1989
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Fig. 21 OE8904 EPCS surface salinity 9 - 10 June 1989

125
EPes Surface Salinity -'MASS
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'Fig. 22 OE8904 EPCS surface salinity 10:': 11 'June 1989

EPCS Surface Salinity ~ MASS
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Fig. 23 OE8904 EPCS surface temperature 9 - 10 June 1989
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Fig. 24 OE8904EPCS surface temperature 10-11 JUne 1989

EPes Surface Temperature ~ MASS
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Fig. 25 OE8904 EPCS surface fLuorescence 9 - 10 June 1989

EPCS Surface Chlorophyll Fluorescence
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Fig. 26 OE8904 EPCS surface fluorescence 10 - 11 June 1989

EPCS Surface Chlorophyll Fluorescence

OE8904 10-11 June 1989
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DATA SECTION 4

DISCRETE WATER SAMPLE DATA AND CTD PROFILES
, • i.' ;:

Table 4 OE8902 Discrete water sample data

Taple 5 OE8904 Discrete wat~r s.ampLe d?-ta

Fig. 27 OE8902 CTD plots

Fig. 28 OE8904 CTD plots

[= CTD: temlPerature ].
CTD sa inity



TABLE 4 OE8902 DISCRETE WATER SAMPLE DATA

Station Bottle Depth
(m)

Salinity Temp Chi a
(pgIL)

POC
(pgIL)

PON POC/PON
(pgIL)

N03

(pM1L)

P04

(pM/L)

Si04

(pM/L)

2

2

2

3'

3

3

4

4

4

5

5

5

6

6

7

7

7

8

8

8

9

9

9

• Data from oro

2

3

2

3

1

2

3

2

3

2

3

2

2

3

1

2

3

2

3

35

8

35

8

35

8

35

8

1

35

8

1

8

20

8

35

8

35

8

31.909 •

31.821.

22.080 •

31.937

30.758 •

16.440 •

31.911

31.901

30.858

31.937

31.326 •

24.832 •

32.127

31.399

28.070

31.355

30.589

31.516

30.929

27.482

31.937

31.078

29.602

32.113

31.304

25.245

7.8 •

8.2 •

13.8 •

7.8 •

8.0 •

12.2 •

7.9 •

7.8 •

13.0 •

0.3

6.8

3.6

0.3

4.9

7.1

0.4

1.4

12.6

0.4

2.5

1.4

0.2

11.1

1.9

11.9

11.3

2.4

5.8

1.0

0.4

46.4

3.4

0.4

17.9

1.1

.. ~.

234.8

503.5

59.9

174.2

1222.7

40.4

86.8

1103.0

44.9

113.1

361.6

40.7

427.7

281.6

387.6

1207.0

705.3

289.2

1532.0

750.3

770.1

370.6

39.7

49.7

10.1

32.6

76.8

7.5

19.2

64.4

10.6

23.1

40.7

10.4

78.0

36.3

66.5

112.6

65.4

30.1

217.9

68.7

130.2

35.8

5.9

10.1

5.9

5.3

15.9

5.4

4.5

17.1

4.2

4.9

8.9

3.9

5.5

7.8

5.8

10.7

10.8

9.6

7.0

10.9

5.9

10.3

16.3

14.7

0.3

17.7

13.2

0.0

16.8

14.9

0.9

18.3

17.4

0.2

19.9

15.1

0.0

11.9

·0.0

16.9

0.1

0.0

17.2

4.2

,0.1

16.6

10.0

0.1

1.42

0.31

0.21

1.38

1.05

0.06

1.64

0.04

1.38

1.82

1.29

0.09

1.83

1.55

0.22

1.25

0.15

1.69

0.51

0.08

1.87

0.92

0.13

1.46

1.06

0.12

31.7

30.8

8.5

33.3

30.2 .

16.0

35.4

33.6

23.4

35.6

33.2

11.0

34.6

29.4

11.6

25.8

5.1

40.6

12.6

1.5

38.2

18.9

4.3

29.8

26.5

3.6

~

0'\



!' 'C.

Station Bottle Depth Salinity Temp Chi a POC PON N03 P04 Si04
(m) (uglL) .(ugll) (ugll) (uMIl) (uMIl) (uMll)

0. 1 Bucket 0 22.674 14.6 3.7 0.0 0.02 8.2

0. 2 Bucket 0 25.340 14.0 304 0.3 0.26 6.1

0. 3 Bucket 0 29.940 11.0 2.9 0.3 0.28 12.0

0.4 Bucket 0 30.275 1004 9.0 4.9 0.63 15.6

0.5 Bucket 0 29.297 10.8 5.8 1.5 0.73 14.3

0. 6 Bucket 0 22.723 13.2 2.9 0.5 0.20 8.4

0.7 Bucket 0 15.232 13.5 9.6 0.0 0.08 16.9

0.8 Bucket 0 12.531 12.8 0.0 0.15 2204

0.9 Bucket 0 9:547 13;6 13.1 0.0 0.50 27.7

0.10 Bucket 0 5.352 14;2 10.3 0.0 0.13 36.5

0.11 Bucket 0 2.838 14.1 3.9 1.1 0.16 38.9

0.12 Bucket 0 19.298 13.8 5.0 0.1 0.27 9.2

0.13 Bucket 0 27.no 11;8 1.8 0.0 0.29 8.6

0.14 Bucket 0 29.792 11.0 7.3 . 0.3 0.27 5.0

0.15 Bucket 0 3(lA35 9.7 1.0 0.45 8.1
0.16 Bucket 0 25.124 11.5 1.0 0.2 0.15 ·4.8 ~

'I
0.17 Bucket 0 27.723 11.8 1.0 0.0 0.09 1.3
0.18 Bucket 0 26.890 12.2 2.2 0.0 0.13 7.3

......



TABLE 5 OE8904 DISCRETE WATER SAMPLE DATA

Station Bottle Depth

(m)
Salinity Temp Chi a

(uglL)

pac

(uglL)
paN pac/paN

(UglL)
N03

(uM/L)

PQ4

(uM/L) .
SiQ4

(uM/L) .

I
I

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

7

7

8

8

8

9

9

9

• Data from oro

2

3

2

3

2

3

2

3,

2.

3

2

3

2

3

2

3

1

2

3

35

8

35

8

35

8

35

8

35

8

1

24

8

27

8

1

35

8

35

8

32.319

31.629

20.302

32.287

31.785

22.843

32.302

31.713

24.856

32.286

31.655

28.363

32.224

31.628

28.749

32.027

31.462

25.459

32.140

31.806

30.587

32.266

31.883

29.903

32.324

31.789

26.918

8.0 •

9.3 •

17.5 •

8.0 •

9.8 •

17.3 •

8.3 •

10.6 •

14.9 •

8.3 •

9.9 •

16.2 •

8.1

10.0 •

18.2 •

8.9 •

9.8 .•

14.2 •

8.0 •

9.7 •

14.1

8.0 ~

9.3 •

15.5 ••

0.2

0.8

2.2

0.3

2.1

3.2

0.4

8.2

2.4

0.4

4.9

1.2

0.8

2.1

1.3

0.4

1.8

1.2

0.8

9.1

2.8 .'

0.3

20.7

1.2

0.3

0.9

2.0

91.0

182.2

319.9

81.3

163.8

395.1

81.1

393.8

553.1

91.5

389.5

438.4

105.5

261.4

387.6

103.7

·133.9

243.5

67.4 .

303.3

524.8

72.4

723.7

331.5

46.7

102.9

305.5

10.4

20.1

49.6

17.1

31.2

63.5

15.9

68.3

64.9

15.7

66.1

50.0

21.9

50.7

56.7

19.6

26.0

39.5

13.9

63.1

58.2

14.1

136.0

46.2

10.1

25.2

56.0

8.8

9.1

6.5

4.8

5.2

6.2

5.1

5.8

8.5

5.8

5.9

8.8

4.8

5.2

6.8

5.3

5.1

6.2

4.9

4.8

9.0

5.2

5.3

7.2

4.6

4.1

5.5

19.6

8.8

1.3

21.2

9.5

0.7

23.2

3.5

0.0

23.0

0.5

0.0

19.9

2.4

0.0

15.2

0.0

0.0

16.9

9.3

0.0

22.9

4.5

0.0

20.7

8.7

0.0

1.90

1.41

0.51

1.97

1.52

0.39

2.08

0.80

0.11

2.11

0.47

0.06

2.32

0.83

0.19

2.21

0.34

0.07

1.85

1.36

0.27

1.61

0.92

0.20

0.51

1.42

0.22

37.2

20.5

25.0

.38.1

15.5

16.5

39.3

3.1

2.3

38.3

2.9

0.4

8.1

0.8

43.0

37.4

7.7

4.2

30.8

16.3

1.2

37.2

4.4

0.8

41.3

14.0

4.4

of:>.
00



f' 1"

Station Bottle Depth Salinity Temp 'Chi a POC PON N03 P04 Si04
(m) (ugIL) (uglL) (ugIL) (UM/L) (uMIL) (uMIL)

C 1 Bucket 0 30.330 4.9 i.s 0.63 4.2
C2 Bucket 0 25.916 ' 16.2 1.5 0.0 1.2
C3 Bucket 0 23,614 15.8 3.6 0.0 0.30 8.7
C4 Bucket 0 28,584 15.2 1.0 0.0 0.23 0.6
C5 Bucket 0 3O.1S0 13.7 2.1 0.2 0.29 0.8
C6 Bucket 0 2S;025 15.5 1.2 0.0 0.24 0.6
C7 Bucket 0 23.259 15.7 3.5 0.0 0.34 13.4
CS Bucket 0 21.523 14.7 2.0 1.2 0.66 23.1
C9 Bucket 0 22.S56 15.5 3.9 0.2 0.38 18

C 10, Bucket 0 2S;052 15.2 2.0 0.0 0.23 '0.6
C 11 .Bucket 0 29.276 15.4 1.4 0.0 0.29
C 12 BUCKet 0 30.742 13.3 2.S 0.0 0.67 0.8
C 13 Bucket 0 31.028 12.7 0.7 0.1 0.44 '1.9
C14 Bucket 0 28;093 16.3 1.2 0.0 0.37 1.7
C15 Bucket 0 2S;513 16.0 1.3 0.0 0.36 O;S

Bucket ~C16 0 27.544 15.S 1.3 0.0 0.14 0.8 \D

}
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DATA SECTION 5

BACTERIA ABUNDANCE

Table 6 OE8902 Bacteria abundance' and frequency of dividing
cells

Table 7 OE8904 Bacteria abundance and frequency of dividing
cells



TABLE 6 OE8902 BACTERIA ABUNDANCE AND
FREQUENCY OF DIVIDING CELLS

Concentrations in cella.ml-j x 10A-5

Std = 1 standard deviation of the concentration

Station Bottle Depth Concentration Ok Div. Std

35 1.4 20 0.08
2 8 0.9 14 0.08
3 1 0.6 15 0.03

2 1 35 1.2 19 0.02
2 8 ,0.6 14 0.02
3 1 0.7 15 0.02

3 1 35 1.4 18 0.03
2 8 0.3 8 0.02
3 1 0.2 14 0.02

4 1 35 1.0 14 0.04

01
'2 8 0.3 11 0.02

003 1 0.6 18 0.03
5 1 35 0.3 12 0.02

2 8 0.3 13 0.03
3 1 0.9 17 0.03

6 1 8 0.4 10 0.04
2 1 0.3 7 0.01

7 2 8 0.1 11 0.02
3 1 0.1 9 0.01

8 1 35 0.2 11 0.01
2 8 0.2 10 0.01
3 1 0.1 16 0.D1

9 2 8 0.5 11 0.02
3 1 1.3 20 0.D1

~



TABLE 7 OE8904 BACTERIA ABUNDANCE AND
FREQUENCY OF DIVIDING CELLS

Concentrations in cells.ml-1 x10--5

Std =1 standard deviation of the concentration

Station Bottle Depth Concentration % Div. Std

35 1.0 19 0.4

2 8 1.4 17 0.3

3 1 2.3 16 0.4

2 1 35 1.0 19 0.4

2 8 2.0 20 0.2

3 1 1.8 12 0.7

3 1 35 1.2 13 0.5

2 8 2.1 19 0.4

3 1 2.2 12 0.5

4 1 35 1.1 20 0.3

2 8 1.1 10 0.2

3 1 2.1 8 0.5

5 1 35 1.3 18 0.3 01
'-02 8 2.0 14 0.3

3 1 1.6 9 0.4

6 1 24 0.9 12 0.3

2 8 1.9 10 0.3

3 1 2.2 13 0.0

7 1 27 1.7 15 0.1

2 8 1.9 7 0.4

3 1 1.9 8 0.2

8 1 35 1.4 20 0.3

2 8 2.2 10 0.1

3 1 2.9 15 0.9

9 1 35 1.6 14 0.3

2 8 1.7 11 0.1

3 1 2.3 9 0.2
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DATA SECTION 6

PHYTOPLANKTON IDENTITY AND ABUNDANCE

Table 8 Phytoplankton taxonomic list

Table 9 OE8902 Phytoplankton identity and abundance

Table 10 OE8904 Phytoplankton identity and abundance



TABLE 8
PHYTOPLANKTON TAXONOMIC LIST (WITH ABBREVIATIONS USED IN DATA RECORDS)

Cyanobaoteria
Cyanophyceae

Chrooooooaies
Chrooooooaoeae

Syneohooooous spp.

Nostooales
Nostooaoeae

Chrysophyta
. Chrysophyoeae

Anabaena spp.

Solenioola setigera

Abbreviations in data records

synechoooo spp.

anabaena spp.

solenioola setigera

0\
N

4-6.6
6-10
10-15

imantonia rotundata

olist4odiscarterae

ohrysoohro sp.1
ohrysoohro spp.
ohrysoohro spp.
ohrysoohro spp.

phaeocysti pouchetii

meringosph<mediterranea·

diotyooha" speoulum

apedinella spinifera
pseudopedi pyriformis

oohromonas spp.

dinobryon sueoioum

oarterae

Apedine1la.spinifera
Pseudopedine1la pyriformis

Chrysochromu1ina sp.l
C. spp. (4-6.6 um)
C. £pp. (6-10 um)
C. spp. (10-16 um)

Dinobryon sueoioum

Phaeocystis pouchetii

Dictyooha specUlum

Phaeooystaceae

Dinobryaoeae

Mishooooooales
Pleurochloridaceae

Meringosphaera mediterranea

Diotyoohales
Diotyoohaoeae

Chromu1ina1es
Pedtnel1aoeae

·Prymnesiales
Prymnesiaceae

Xanthophyta
Xanthophyoeae

Heteroohloridales
Heterooh1oridaoeae

Olisthodisous

Haptophyta
Haptophyoeae

Isoohrysidales
Gephyrooapsaoeae

Imantonia rotundata



ohaetooero.sp.l
ohaetooero sp.a
ohaetooero sp.g
chaetooero Sp.h
ohaetocero sp,i
ohaetooero sp.j
chaetooero sp.k
ohaetooero sp.l

.ohaetooero of.affine v.circinalis
chaetocero cf.p~rpusill

chaetooaro affine
chaetocero breve
chaetocero compressum
chaetocero oonstriotum
chaetooero convolutum
ohaetocero curvisetum
ohaetocero danioum

Baoillariophyta
Baoillariophyoeae

Centrales
Cymatos iraoeae

Leyanella arenaria
Leptocylindraoeae

Schroederalla delicatula
Leptooylindrus spores spiny
Leptooylindrus danious
L. minimus
L. mediterraneus

Cosolnodisoaoeae
Melosira sp. (10.5x4 urn)
Melosira monoliformis
S. nipponioa
Skeletonema oostatum
Thalassiosira spp.
T. gravida (syn. T. rotufa)
T. angulata
T. anguste-lineata
T. binata
T. aestivalis
T. nordenskioldii
T. paoifioa
T. eooentrioa
T. mendio.1ana
T. oonferta
T. weisflogU
Cosoinodisous spp.
C. radiatus

Biddulphiaoeae
. Bidulphia aurita

Eucampia spp.
E. zoodiaous
Cerataulina pelagioa
Ditylum brightwellii

Chaetooeraceae
Chaetooeros sp. 1
C.sp.2 (=sp.a)

.C. 'sp. 5 (=sp.g)
C. sp.· 6 (=sp.h)
C~ sp. 7 (=sp.i)
C. sp. 8 (=sp.j)
C. sp. 9 (=sp.k)
C. s p . 10 (=sp.l)
C. of. affine v. oiroinalis
C. perpusillum
C. affine
C. breve
C. oompressum
C. constrictum
C. convolutum
C .. curvisetum .
C. danioum

.leyanella

schroedere
leptooylin
leptooyl in
leptocylin
leptocylin

melosira
melosira
stephanopy
skeletonem
thalassios
thalassios
t.h al as s i 0 s
thalassios
thalassios
thalassios
thalassios
thalassios
thalassios
thalassios
thalassios
thalassios
coscinodis
coscinodis

bidulphia
euoampia
euoampia
oerataulin
ditylum .

arenaria

delicatula
spores
danicus
mi nimus
mediterraneu

sp.
moniliformis
nipponica
oostatum
spp.
rotula
angulata
anguste-line
binata
aestivalis
nordenskiold
pacifioa
eocentrioa
mendiolana
oonferta
weisflogi i
spp.
radiatus

aurita
spp.
zoodiaous
pelagioa
brightwellii

~

spiny

10.5x4

0­
W



Minutocellus scriptus
Fragilariaceae '

perinales
Cymatocyraceae

C. debile
C. deoipiens
C. diadema
C. didymum
C. gracile
C; l e.c i n.r o sum
C. lorenzianum
C. pseu~ocrinitum
C. radicans
C. septentrion,
C. sooialis
C. teres
C: vixvisibilis

Bacteriastraceae. ,
Baoteriastrurn delicatula

Rhizosoleniaoeae '
Rhizosolenia alata f. graoillima
R. alata f. alata
R. delicatula
R. fragilissima
R. f r ag i l i s s Ima v . 1
R. hebetata f. sernispina
R. set igera
R. stolterfothii

Gyrosigma spp. and Pleurosigrna spp.
Pleurosigma angulatum
P. acuturn

~
.j::-

pleurosigma

36-54x3.3
92-151x8

59x5
90-141x2-3
95-110x6
204

v.l
f.semispina

f . graoi 11 ima
f.alata

oylindrus pseudonana
americana
delicatissim
16ngissima
pungens
seriata
seriata v.obtusa

spp.
spp.
spp.
spp.
spp.
glacialis
frauenfeldii
longissima
nitzschoides
bacillaris
sPJ?·
abbreviata
sp.
sp.

nitzschia
ni t zs ch i a
nitzschia
ni tzschia '
nitzsohia
nitzsohia
nitzschia

gyrosigma spp.
pleurosigm angulatum
pleurosigm acutum

fragilaria
synedra
synedra
synedra
synedra
asterionel
thalassiot
thalass.iot
thalassion
thalassion
I'i omophor a
licmophora
t.abeI l ar ia
tabellaria

minutice11 scriptus

rhizosolen alata
rhizosolen alata
rhizosolen delicatula
rhizbsolen fragilissima
rhizosolen fragilissima
rhizosolen hebetata
rhizosolen setigera
rhizo~olen stolterfothi

bacteriast delicatula

cbaetocero debile
chaetocero decipiens
chaetocero diaderna
oh~etooero didymum
chaetocero gracile
chaeto6ero laciniosum
chaetocero lorenzianum
chaetocero pseudoorinit
ohaetooero radioans
cbaetocero septentriona
chaetocero socialis
chaetocero teres
chaetocero vixvisibilis

and N. pseudonanaNitzschia cylindriformis
N. americana
N. delicatissima
N. long i ss i rna
N. p'\.1.ngens
N. seriata
N. seriata v. obtusa

Fragilaria s pp ..
Synedra spp. (59x5 urn)
S. spp. (90-14Ix2-3 urn)
S. spp. (95-110 X 6 urn)
S. spp. (204 urn)
Asterionella glacialis '
Tha1assiothrix frauenfe1dii
T'. long i ss ima
Thalassionema nitzschiodes
T. bacillaris
Licmophora spp.
L. abbreviata
Tabellaria sp. (36-54x3.3 urn)
T. sp. (92~.l5Ix8 urn)

Ni tzsohiaceae'

Naviculaceae

"



• -.

N. turgiduloides
N. bicapitata
N. 1 ineola
N. closterium
N. closterium v. stiatula
N. sUbfraudulenta
N. fraudulenta
N. cylindroformis
N. impressa
N. subcurvata

Bacillariaoeae

nitzschia
nitzschia
nitzschia
nitzschia
nitzschia
nitzschia
nitzschia
nitzschia
nitzschia
nitzschia

turgiduloide
bicapitata
lineola
closterium
closterium v.striatula
subfraudulen
fraudulenta
cylindroform
impressa
subcurvata .

0\
l.n

0-5
5-7
>7

3-8

pterosperm spp.
pterosperm sp.
pterosperm sp.
pterosperm sp.
pterospermcristatum

nephroselm spp.
bipedinomo spp.

pyramimona spp.
cymbomonas spp.

platymonas sp,

cylindroth fusiformis

,"'"

Cylindrotheca fusiformis

Halosphaerales
Pterospermataceae

Pterosperma spp.
P. spp. (0-5 um)
P. spp. (5-7 urn)
P. spp. (>7 um)
P. cristatum

Euglenophyta
Euglenophyceae

Eutreptiales

Prasinophyta
Prasinophyceae

Pyramimonadales
Nephroselmidaceae

Nephroselmis spp.
Bipedinomonas spp.

Polyblepharidaceae
Pyramimonas spp. (3-8 urn)
Cymbomonas spp.

Platymonadaoeae
Platymonas sp.

Eutreptiella spp. eutreptiel spp.

Pyrrophyta
Dinophyceae

. Prorocentrales
Prorocentraceae

Pr-or c c arrt r-um sp. (14xll um )
P. minimum v. baltioum
P. balticum
P. rotundatum

Dinophysiales
Dinophysiaceae

prorocentr sp.
prorocentr minimum
prorocentr balticum
prorocentr rotundatum

14xll
v.balticum

Dinophysis. spp.
D. acuminata
D. ovum

dinophysis spp.
dinophysis acuminata
dinophysis ovumGymnodiniales

Gymnodiniaceae
., Gonyaulax' r ugo sum
CochlodiniuIll citron
G. sp. 3 (round) (6:6
G.sp. 5

- 10 um)

gQnyaulax
cochlodini
gymnodiniu
gymnodiniu

rugosum
citron
sp.3
sp.5

(round) 6.6-10



0\
0\4-6

1-2
2-5
6-15

glenodiniurn 20-25
glenodiniurn 25-30

sp. xiii
spp.
spp.
spp.

spp. 5-10 .
spp. 11-20
spp. 21-30
spp. herniselrnis

diagensis
digitale

lineaturn

oryptornona
oryptornona
oryptornona
isoselrnis

ceratiurn

gonyaulax
gonyaulax

soripsiell spp.
soripsiell s pp ,
soripsiell sp.2
scripsiell' digitale
soripsiell trochoidea
g1enqdiniu inequale
heterocaps triquetra

flagellate
flagellate
fl agellate

. flagellate

gyrnnodiniu simplex
gymnodiniu flavurn
gyrnnodiniu graoilenturn
gymnodiniu agiliforrne
gymnodiniu inequale
gyrnnodiniu paulseni
katodiniurnrotundaturn

herniselrnis spp. (4-6 urn)

Soripsiella & Glenodiniurn (20 - 25 urn)
S. spp .. and G. spp. (26 - 30 urn)
S. sp. 2
S. d i g Lba l e
S. troohoidea
Glenodiniurn inequale
Heterooapsa triquetra

GonYaulax diagensis
G. digitale

Ceratiurn lineaturn

G. simplex
G. flavurn
G.graoilenturn
G. agiliforrne
G. inequale
G.paulsehi .
Katodiniurn rotundaturn

s pp , (5-10 urn)
spp. (11-20 urn)
spp. (21-30 urn)
Isoselmis spp. and

(autotrophio unidentified)
p. xii i
pp.(l-2:!1rn)
pp. (2-5 urn)
pp. (6-15 urn)

C,erat i aceao

Gonyaulaoeae

Peridiniales
Peridiniaoeae

FLAGELLATES

Cryptophyta
Cryptophyoeae

Cryptornonadales

Protozoa
Mesodiniurn rubrurn mesodJniurn rubrum

urn
syn
v.
f.
of.

rniorornetres
synonym
variety
form
similar to
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TABLE 9 OE8902 PHYTOPLANKTON IDENTITY AND ABUNDANCE

Cruise 89--02
Total Abundance (no ..' ii tre)

Taxon
,~

1-2 1 -3 2-2 2-3

(j"\

-....J

1.94E+05­
2.90E+03
1.42E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
I;04E+05
4.48E+05
1.85E+05
1.12E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.80E+03
2.70E+03
O.OOE+OO
2.00E+02
O.OOE+OO
1.60E+08
O.OOE+OO
O.OOE+OO
1.30E+03
9.00E+03
O.OOE+OO
3.00E+02
O.OOE+OO
9.75E+05 ­
O.OOE+OO
1.43E+04
O.OOE+OO
5.20E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.99E+05
O.OOE+OO
1.05E+04
O.OOE+OO
O.OOE+OO
3.00E+02

-1. 60E+05
1.12E+04
5.60E+03
O.OOE+OO
O.OOE+OO
5.20E+04
2.52E+04
O.OOE+OO
O.OOE+OO
4,OOE+03
O.OOE+OO
1.02E+04
2.29E+06
3.00E+02
2.00E+02
1.20E+03
7.40E+03
5.00E+02
4:00E+02
1.57E+04
O.OOE+OO
1.00E+02
2.50E+03
5.00E+02
O.OOE+OO
3.lOE+03
2.14E+04
O.OOE+OO
O.OOE+OO

1.77E+05
6;50E+03
3.30E+04
9.00E+02
O.OOE+OO
O.OOE+OO
3.61E+05
4.37E+05
2.32E+05
5.04E+04
1.68E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.00E+OB
9.00E+02
1.40E+03
O.OOE+OO
1.48E+07
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.20E+03
O.OOE+OO
O.OOE+OO
2.00E+03
6.35E+04
O.OOE+OO
4.30E+03
O.OOE+OO
7.20E+03
O.OOE+OO
.8.67E+04
1.90E+03
1.88E+04

2.46E+06
3.90E+04
2.50E+03
4.00E+D2
3.00E+02
O.OOE+OO
1.03E+06
5.60E+03
4.48E+04
O.OOE+OO
O.OOE+OO
5.80E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.70E+03
O.OOE+OO
O.OOE+OO
2.39E+06
O.OOE+OO
O.OOE+OO
4.00E+02
9.00E+03
O.OOE+OO
4.00E+02
4.20E+03
O.OOE+OO
O.OOE+OO
8.00E+02
o .. OOE+OO
O.OOE+OO
O.OOE+OO
3.62E+04
O.OOE+OO
4.60E+03

====================================================================================================
synechococ spp.
anabaena spp.
dinobryon.suecicum
apedinella spinifera
pseudopedi pyriformis
meringosph mediterranea
imantonia-rotundata
chrysochro sp.l
bhrysochro spp. 4-5.5
chrysochro spp. e~10

chrysochro spp. 15-20
phaeocyst i pouchet i i
leyanella arenaria
melosira sp. 10.5x4
melosira moniliformis
leptocylin danicus
leptocylin minimus
leptocylin mediterraneu
skeletonem costatum
thalassios rotula

- thalas~ios anguste-line
thalassios nordenskiold
thalassios paoifioa
thalassios eooentrioa
thalassios mendiolana
thalassios conferta
thalassios wei~flogii

coscinodis radiatus
chaetooero sp.g
.chaetocero sp. h
chaetocero sp.l
chaetooero compressum
ch&etocero debile
chaetocero decipiens
chaetooero diadema



chaetooero radioans
O.OOE+OO 7.30E+03 9.00E+02 O.OOE+OOohaetooero sooialis
5.90E+03 6.30E+03 1.50E+03 O.OOE+OOohaetooero teres
7.00E+02 5.00E+02 O.OOE+OO O.OOE+OOrhizosolen delioatula
4.00E:+02 O.OOE:+OO O.OOE+OO O.OOE+OOrhizosolen fragilissima
l.50E+03 2.30E+03 6.00E+02 2.00E+02rhizosolen fragilissima v.1 8.00E+02 5.60E+03 1.40E+03 O.OOE+OOminutioell soriptus 6.00E+03 O.OOE+OO 6.60E+03 O.OOE+OOsynedra sp. 204
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02:;;ynedra sp. 90-141x2-3 O.OOE+OO O.OOE+OO O.OOE+OO 1.60E+03synedra sp. 59x5

.O.OOE+OO O.OOE+OO O.OOE+OO 6.00E+02thalassion nitzsohoides
5.31E+04 4.28E+04 2.40E+05 7.02E+04thalassion baoi1laris
O.OOE+OO 1,60E+03 O.OOE+OO O.OOE+OOliomophora abbreviata
4.00E+02 O.OOE+OO O.OOE+OO 2.00E+02tabellaria sp. 36-59x3.3
O.OOE+OO O.OOE+OO O.OOE+OO 1.70E+03tabellaria sp. 92-151x8-1 O.OOE+OO. O.OOE+OO O.OOE+OO l·20E+03nitzschia oylindrus pseUdonana O.OOE+OO 1.36E+04 O.OOE+OO O.OOE+OOnitzsohia amerioana
O.OOE+OO O.OOE+OO 3.18E+04 4.00E+02nitzsohia delioatissirn
3.14E+04 1.57E+04 1.70E+03 2.50E+03nitzschia longissirna
2.10E+03 O.OOE+OO O.OOE+OO O.OOE+OOtiitzsohia pungens
1.70E+03 3.60E+03 1.60E+03 O.OOE+OOnitzs9hia bioapitata
4.00E+02 O.OOE+OO l.80E+03 O.OOE+OOnitzschia olosteriurn
5.00E+02 1.00E+03 3.00E+02 2.00E+02nitzsphia olosteriurn v.s~riatula 2.. 00E+03 1.10E+03 6.00E+02 O.OOE+OOnitz~ohia oylindroforrn
5.22E+04 O.OOE+OO 3.25E+04 O.OOE+OOnitzsohia subourvata
4.20E+03 O.OOE+OO 8.00E+02 O.OOE+OO 0"1

OJ

oymbornonas s pp ..
O.OOE+OO 2.70E+03 O.OOE+OO 3.00E+02bipedinomo spp.
O.OOE+OO O.OOE+OO 1.96E+04 1.40E+04pyramimona spp. 3 8 6.00E+02 4.00E+03 2.50E+03 2.00E+02pterQsperrn spp.
O.OOE+OO O.OOE+OO O.OOE+OO 1.00E+02eutreptiel spp.
O.OOE+OO O.OOE+OO 3.00E+02 O.OOE+OOsorip s i ells pp . glenodinium 20-25 O.OOE+OO 1.30E+03 O.OOE+OO 1.00E+02soripsiell spp. glenodinium 25- 30 O.OOE+OO 3.00E+03 O.OOE+OO 2.00E+02gymnodiniu sp.3(roundl 6.6 10
8.00E+02 O.OOE+OO 1.00E+02 8.00E+02-gymnodiniu graoilenturn
4.90E+03 O.OOE+OO 6.00E+03 2.00E+02gyrnnodiniu agiliforrne
4.60E+03 8.00E+02 5.30E+03 2.00E+02katoainium rotundatum
1.20E+03 6.52E+04 4.00E+02 6.00E+02oryptomona spp. 5 ·10 2.62E+04 8.00E+04 1.82E+04 5.10E+04oryptornbna spp. 11-20 9.90E+03 1.76E+04 3.72E+04 3.40E+03oryptomona spp. 21-30
8.00E+02 8.80E+03 7.00E+02 1.30E+03isoselmis spp. herniselrnis 4-6
2.27E+05 7.56E+04 3.53E+05 3.92E+04flagellate spp. 1-2
2.96E+05 1.56E+06 3.64E+05 1.97E+06flagellate spp. 2~5
2.BOE+04 i.65E+05 3.64E+05 3.53E+05mesodiniurn rUbrurn
1.32E+04 4.50E+03 7.40E+03 5.00E+02



"

Cruise 89-02
Total Abundance (no-,'litre)

Taxon 3-2 3-3 4-2 4-3

0\
\D

3.02E+05
O'.OOE+OO
O.OOE+OO
1.08E+05
1.80E+04

'4.40E+03
7.00E+04
3. HE+05
3.6IE+05
4.00E+04
1.09E+04
8.70E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.50E+03
O.OOE+OO
I.05E+07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.71E+04
O.OOE+OO
O.OOE+OO
1.09E+04
O.OOE+OO
O.OOE+OO
8.20E+03
3.00E+03
O.OOE+OO
2.80E+03
1.lOE+03
1.60E+03
1.30E+03

3.19E+05
O.OOE+OO
3.40E+03
O.OOE+OO
9.00E+02
2.00E+02
3.08E+05
2.52E+04
1.40E+04
1.68E+04
O.OOE+OO
2.86E+05
3.08E+05
O.OOE+OO
4.00E+02
O.OOE+OO
8.00E+02
1.68E+06
2.00E+02
1.OOE+03
1.OOE+02
O.OOE+OO
2.60E+03
O.OOE+OO
2.00E+02
7.00E+02
1.30E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.00E+02
4.00E+02
3.00E+02
O.OOE+OO
O.OOE+OO

2.57E+05
4.20E+03
O.OOE+OO
O.OOE+OO
6.70E+03
O.OOE+OO
3.08E+04
1.54E+05
4.76E+04
o .,OOE+OO
O.OOE+OO
O,.OOE+OO
O.OOE+OO
1.09E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
4.00E+07
7.00E+02
5.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
8.48E+05
O.OOE+OO
9.00E+02
O.OOE+OO
1.28E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.19E+05
O.OOE+OO
6.10E+03
O.OOE+OO
2.00E+03
O.OOE+OO
4.48E+04
8.40E+03
1.40E+04
1.12E+04
O.OOE+OO
2.70E+03
1.82E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.80E+03
2.94E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
I.OOE+02
6.40E+03
O.OOE+OO
O.OOE+OO
1.00E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

===========.========'==========-=='==========.=======;=======.=======~=-========.= ====================-====.='=synechococ spp.
anabaena s,pp.
solenicola setigera
ochromonas spp.
dinobryon suecicum
meringosph mediterranea
imantonia rotundata
chrysochro sp.1
ohrysochro spp. 4-5.5
chrysochro spp. 6-10
chrysoohro s pp. "15-20
phaeocysti pouchetii
leyanella arenaria
melosira moniliformis
leptooylin danicus
leptooylin minimus
leptocylin mediterraneu
skeletonem costatum
thalassios norderiskiold
thalassios paoifica
thalassios eccentrica
thalassios mendiolana
thalassios conferta
thalassios weisflogii
bidulphia aurita
ohaetocero sp.g
chaetooero sp.h
ohaetocero sp. 1
chaetocero oompressum
chaetooero constricturn
chaetocero ~onvoluturn
ohaetocerodebile
chaetocero decip'iens
ohaetocero diadema
ohaetocero didyrnurn



chaetocero laciniosum
O.OOE+OO O.OOE+OO O.OOE+OO 6.00E+02chaetocero radicans
O.OOE+OO O.OOE+OO O.OOE+OO 1.36E+04chaetocero social is
O.OOE+OO O.OOE+OO 7.00E+02 1.OOE+03rhizosolen fragilissima

.O.OOE+OO O.OOE+OO 5.00E+02 4.20E+03rhizosolen fragilissima v.l
4.00E+02 O.OOE+OO 4.00E+02 O.OOE+OOminuticell scriptus ·7.80E+03 O.OOE+OO 5.60E+03 O.OOE+OOsynedra sp. 90-141x2-3 O.OOE+OO 8.00E+02 O.OOE+OO O.OOE+OOsynedra spp. 95-110x6
O.OOE+OO 6.00E+02 O.OOE+OO O.OOE+OOthalassion nitzschoides
3.50E+04 5.36E+04 1.86E+04 6.90E+04licmophora abbreviata
O.OOE+OO 3.00E+02 2.00E+02 8.00E+02tabellaria sp. 36-59x3.3 O.OOE+OO 4.50E+03 O.OOE+OO O.OOE+OOnitzschia americana
2.00E+02 2.00E+02 3.00E+02 O.OOE+OOnitzschia delicatissim
9.80E+03 1.OOE-i-03 5.80E+03 8.10E+03nitzschia longissima
9.00E+02 O.OOE+OO 2.00E+02 O.OOE+OOnitzschia pungeris
3.00E+02 O.OOE+OO O.OOE+OO O.OOE+OOnitzschia bicapitata
2.70E+03 O.OOE+OO 3.40E+03 O.OOE+OOnitzschia closterium
8.00E+02 B.00E+02 3.00E+02 O.OOE+OOnitzschia closterium v.striatula 2.00E+02 O.OOE+OO O.OOE+OO 3.00E+03nitzschia cylindroform
2.2BE+04 O.OOE+OO 1.67E+04 2.10E+03nitzschiasUbcurvata
1.10E+03 O.OOE+OO 1.20E+03 3.50E+03cylindroth fusiformis
2.00E+02 O.OOE+OO O.OOE+OO O.OOE+OO

pyramimona spp. 3-B 3.10E+03 O.OOE+OO 3.00E+02 B.OOE+02
platymonas sp.

O.OOE+OO O.OOE+OO 2.00E+02 O.OOE+OO
eutreptiel spp.

8.00E+02 O.OOE+OO 1.00E+02 5.00E+02prorocentr sp. 14xll
O.OOE+OO 1.22E+04 O.OOE+OO O.OOE+OO -...J

0

gymnodiniu gracilentum , B.70E+03 O.OOE+OO 6.00E+03 1.90E+03gymnodiniu agiliforme
3.20E+03· 3.00E+02 1.60E+03 1.10E+03katodinium rotundatum
9.00E+02 O.OOE+OO 2.10E+03 2.20E+03oryptomona spp. 5-10 4.30E+04 2.96E+04 2.56E+04 2.54E+04

cryptomona spp. 11-20 1.32E+04 1.42E+04 1.42E+04 6.40E+03
cryptomona spp. 21-30 1.50E+03 O.OOE+OO 9.00E+02 O.OPE+OO
isoselmis spp. hemiselmis 4-6 2.39E+05 5.32E+04 3.95E+05 .5.60E+04flagellate spp. 1 2 3.88E+05 ·2.25E+06 3.25E+05 1.56E+06
flagellate s pp , 2-5 1.96E+04 1.25E+05 8.55E+04 4.10E+05
flagellate spp. 6-15 3.00E+03 O.OOE+OO O.OOE+OO ·1.26E+04
flagellate sp. xiii O.OOE+OO 9.12E+04 O.OOE+OO O.OOE+OOmesodinium rUbrum

3.50E+03 1.00E+03 2.00E+02 4.30E+03



Cruise S9 02
Total Abundance (no./litre)

Taxon 5-2 5 3 6-2 6-3

-....,J

I-'

3.59E+05
6.30E+04
O.OOE+OO
3.40E+03
O.OOE+OO
9.00E+02
5.78E+06
3.88E+05
4.05E+05
O.OOE+OO
3.60E+04
5.24E+05
L81E+04
2.60E+04
9.00E+03
1.57E+06
9.00E+02
O.OOE+OO
1.27E+04
O.OOE+OO
8.00E+02
1.70E+03
5.00E+02
2.00E+03
O.OOE+OO
O.OOE+OO
2.55E+05
3.54E+05
2.25E+06
5.35E+04
6.80E+07
l.40E+04
4.64E+04
1.06E+06
6.40E+07

3.65E+05
7.00E+03
O.OOE+OO
2.00E+02
O.OOE+OO
4.00E+02
9.50E+06
3.98E+05.
1.54E+05
O.OOE+OO
1.00E+03
1.95E+06
4.81E+04
7.20E+03
1.50E+04
2.53E+05
O.OOE+OO
2.20E+03
1.82E+04
O.OOE+OO
5.00E+02
O.OOE+OO
2.60E+03
8.00E+02
O.OOE+OO
O.OOE+OO

·2.28E+05
1.ISE+05
9.70E+05
1.45E+04
3.72E+04
6.30E+03
3.00E+04
5.90E+04
1.54E+05

6.67E+05
5.10E+04
8.00E+02
O.OOE+OO
4.00E+02
9.00E+02
2.07E+05
1.57E+05
2.5SE+05
3.S0E+04
1.90E+04
1.55E+05
O.OOE+OO
O.OOE+OO
9.00E+02
4.70E+06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.18E+04
O.OOE+OO
O.OOE+OO
1.10E+03
6.80E+03
3.54E+04
1.24E+04
5.72E+04
1.60E+03
1.90E+04
O.OOE+OO
1.70E+03
2.54E+04
7.20E+03

3.99E+05
1.QOE+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
2.00E+02
2.83E+07
5.30E+03
5.00E+03
O.OOE+OO
O.OOE+OO
4.98E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.58E+05
O.OOE+OO
O.OOE+OO
l.OOE+02
2.00E+02
O.OOE+OO
4.00E+03
O.OOE+OO
O.OOE+OO
1.20E+03
O.OOE+OO
3.00E+02
O.OOE+OO
3.40E+03
O.OOE+OO
2.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
4.00E+02

==============.===.==-===========.==:==-======.==,='=-=.='====='=== ==7= -===-;='= = = = = =~==='= .===='= -='=== ===.========= = ==== == .~
synechococ spp.
dinobryon suecicum
dictyocha speculum
apedinella spinifera
pseudopedi pyriformis
meringosph mediterranea
imantonia rotundata
chrysochro sp.l
chrysochro spp. 4-5.5
chrysochro spp. 6-10
chrysochro spp. 15-20
phaeocysti pouchetii
schroedere delicatula
leptocyl in danieus
leptocylin minimus
~keletonem costatum
th~lassios aestivalis
thalassios nordenskiold
thalassios pacifica
tbalassio& eccentri~a

thalassiosmendiolana
thala~sios conferta
eucampia zoodiaeus

'cerataulin pelagica
chaet oeero "s p. 1 .
chaetocero sp.g
chaetocero compressum
-chaet oce r.o constrictum
chaetoeero'debile
chaetoeero deeipiens
chaetocero diadema
chaetocero didymum
chaetocero laciniosum
chaetocero radioans
ohaetoeero sooialis



rhizosolen delioatula
O.OOE+OO 1.30E+03 O.OOE+OO 1.10E+03rhizosolen fragilissima
O.OOE+OO 2.20E+03 1.20E+03 O.OOE+OOrhizosolen fragilissima v.I
1.80E+03 9.00E+03 4.00E+02 1.60E+03rhizosolen hebetata f.semispina
O.OOE+OO O.OOE+OO O.OOE+OO 9.10E+03minutioell soriptus
1.12E+04 O.OOE+OO O.OOE+OO 8.40E+03thalassion nitzschoides
6.20E+03 2.54E+04 2.10E+03 9.00E+02licmophora abbreviata
O.OOE+OO O.OOE+OO 3.00E+02 O.OOE+OOnitzschia americana
8.00E+02 O.OOE+OO 4.00E+02 1.90E+04nitzschia delicatissim
7.30E+04 9.10E+03 8.80E+03 8.60E+03nitzschia longissima
6.00E+02 O.OOE+OO 2.00E+02 1.30E+03nitzsohia turgiduloide
O.OOE+OO O.OOE+OO 5.00E+02 1.00E+03nitzsohia bicapitata
1.30E+03· 1.20E+03 O.OOE+OO O.OOE+OOnitzschia olosterium

, 1. 40E+03 7.00E+02 O.OOE+OO 1.31E+04nitzschia olosterium v.striatu.1a O.OOE+OO 1.45E+04 1.52E+04 O.OOE+OOnitzsohia fraudulenta
O.OOE+OO O.OOE+OO O.OOE+OO 8.00E+02nitzsohia oylindroform

! 4. 80E+03 3.54E+04 1.50E+03 9.50E+03nitzsohia sUbcurvata
2.22E+04 1.90E+04 2.20E+04 8.70E+04oymbomonas spp.
O.OOE-tOO O.OOE+OO 3.00E+02 1.20E+03

bipedinomo spp.
O.OOE+OO O.OOE+OO 1.40E+04 4.20E+04pyramimona spp. 3-8 , O. OOE+OO 1.40E+03 7.00E+02 3.20E+03

eutreptie1 spp.
I O. OOE+OO 3.00E+02 O.OOE+OO O.OOE+OOprorooentr minimum v.ba1tioum

O.OOE+OO O.OOE+OO 1.00E+02 5.00E+02gonyaUlax rugosum
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02

gymnodiniu sp.5
O.OOE+OO O.OOE+OO 5.00E+02 8.00E+02

-...J

gymn~diniu graoi1entum
, 1. 76E+04 9.00E+02 4.00E+02 5.00E+02

N

gymnodiniu agi1iforme
O.OOE+OO 6.00E+02 O.OOE+OO 3.00E+02gymnodiniu pau1seni
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02katodinium rotundatum
6.00E+02 1.00E+03 O.OOE+OO O.OOE+OO

oryptomona spp. 5-10 4,30E+04 2.90E+b4 4.10E+04 1.00E+04
oryptomona spp. 11-20 1.44E+05 7.20E+03 3.50E+03 4.60E+03
oryptomona spp. 21-30 1.OOE+03 O.OOE+OO O.OOE+OO 1.30E+03
isoselmis spp. hemiselmis 4 f3 1.63E+06 2 ..55E+05 1.0IE+05 3.08E+04
flagellate spp. 1":'2

I 2. 87E+06 7.98E+05 8.78E+05 2.29E+06
flage llate spp. 2 5

4.10E+05 6.95E+05 1.14E+04 1.54E+05flagellate spp. ~-15
1.20E+03 O.OOE+OO O.OOE+OO O.OOE+OO

meiodiniurn rubrum'
'1 ;78E+04 1.80E+03 O.OOE+OO O.OOE+OO



.~

Cr-n i se 8902
Total Abundance (no./litre)

"-oJ
W

8~3

6.21E+05
O.OOE+OO
3.20E+04
4.00E+02
O.OOE+OO
1.20E+03
2.00E+02
7.98E+05
O.OOE+OO
5.04E+04
2.90E+04
1.25E+05
1.OOE+03
1.68E+04
5.40E+03
1.09E+04
O.OOE+OO
1.56E+06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
2.40E+03
2.60E+03
O.OOE+OO
1.OOE+03
2.00E+02
O.OOE+OO
1.30E+03
2.20E+03
O.OOE+OO
4.00E+03
6.08E+05
4.80E+05
O.OOE+OO

8-2

4.10E+05
7.00E+04
8.00E+03
2.30E+03
9.00E+02
1.40E+03
O.OOE+OO
2.83E+05
O.OOE+OO
3.36E+04
1.40E+03
2.73E+05
4.60E+03
5.20E+03
1.62E+04
8.00E+02
4.90E+03
5.37E+06
3.12E+04
5.00E+02
6.00E+02
1.60E+03
9.26E+04
1.50E+04
4.60E+03
8.62E+04
2.lOE+03
O.OOE+OO
2.60E+03
1.70E+03
3.00E+02
1.20E+03
1.05E+05
5.31E+05
8.00E+02

7-3

3.93E+05
O.OOE+OO
6.20E+04
3.00E+02
O.OOE+OO
O.OOE+OO
1.OOE+03
4.20E+04
2.52E+04
4.40E+05
7.90E+04
O.OOE+OO
O.OOE+OO
8.00E+02
9.00E+03
2.40E+04
O.OOE+OO
4.55E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
8.00E+02
1.20E+03
O.OOE+OO
1.07E+05
1.40E+05
O.OOE+OO

7-.2

1.65E+05
1.40E+04
7.50E+03
1.20E+03
1.60E+03
3.00E+02
5.00E+02
1.04E+05
2.80E+04
·1.40E+04
1.20E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
8.00E+03
2.00E+03
4.20E+03
8. 37E+06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.OOE+03
O.OOE+OO
1.38E+04
4.00E+02
1.10E+03
O.OOE+OO
6.00E+02
O.OOE+OO
O.OOE+OO
6.53E+04
1.88E+05
1.40E+03

Taxon
==~=======~=====~~===~~===~==============================~=~======~~================================synechococ spp.
solenicola setigera
dinobryon suecicum
apediriella spinifera
pseudopedi pyriformis
olisthodis carterae
meringosph mediterranea
imantonia rotundata
chrysochro sp.l
chrysochro spp. 4~5.5

chrysochro spp. lB-20
phaeocysti pouchetii
stephanopy nipponica
schroedere delicatula
leptocylin dani6us
leptboylin minimus
leptocylin mediterraneu
skeletonem costatum
thalassios gravida rotula
thalassios angulata
thalassios binata
thalassios aestivalis
thalassios nordenskiold
thalassios paciTica
t.ha La.sst os e.ccentrfca
thala~sios mendiolana
thalassios conferta
eucampia spp.
eucampia zoodiacus
cerataulin pelagica

·chaetocero sp.l
chaetocero sp.g

. chaetocero compressum
chaetocero constricturn
.chaetocero convoluturn



chaetocero debile
9.35E+04 6.60E+05 8.08E+05 1.37E+06chaetocero decipiens
2.27E+04 2.80E+03 1.81E+04 6.20E+03chaetocero diadema
3.37E+05 1.05E+04 1.17E+06 4.19E+05chaetocero didymum .
2.40E+03 3.10E+03 4.10E+03 7.80E+03chaetocero laciniosum
4.50E+03 3.80E+03 2.30E+03 3.60E+03dhaetocero radicans
1.05E+04 5.20E+03 1.36E+04 7.38E+04chaetocero septentriona
O.OOE+OO O.OOE+OO 9.00E+02 O.OOE+OOchaetocero socialis
1.50E+05 1.62E+04 3.01E+06 2.64E+05chaetocero teres
1.50E+03 8.00E+02 1.80E+03 O.OOE+OOOhaetooero vixvisibilis
O.OOE+OO O.OOE+OO O.OOE+OO 3.00E+02bacteriast delicatula
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02rhizdsolen alata f.alata
6.00E+02 O.OOE+OO O.OOE+OO 1.OOE+02rhizosoleri delicatula
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02rhizosol e n fragilissima
8.00E+02 2.00E+02 6.00E+02 2.10E+03rhizosolen fragilissima V.I
O.OOE+OO 4.90E+03 O.OOE+OO 2.00E+03rhizosolen setigera
O.OOE+OO O.OOE+OO 4.00E+02 O.OOE+OOrhizosolen st~lterfothi
O.OOE+OO O.OOE+OO 1.lOE+03 O.OOE+OOditylumbrightwellii
O.OOE+OO O.OOE+OO 1.20E+03 O.OOE+OOminuticell scriptus
2.00E+02 O.OOE+OO 1.lOE+03 3.50E+03fragilaria spp.
O.OOE+OO O.OOE+OO 2.60E+03 O.OOE+OOasterionel glacialis
O.OOE+OO 4.00E+02 O.OOE+OO O.OOE+OOthalassiot longissima
3.40E+03 O.OOE+OO O.OOE+OO O.OOE+OOthalassion nitzschoides
O.OOE+OO 2.00E+03 1.50E+03 1.20E+03licmophora spp.
O.OOE+OO O.OOE+OO O.OOE+OO 4.00E+02

-....J

licrnophora abbreviata
O.OOE+OO 2.00E+02 O.OOE+OO O.OOE+OO

.J'--

gyrosigma spp. pleurosigma O.OOE+OO O.OOE+OO 3.00E+02 O.OOE+OOpleurosigmangulaturn
O.OOE+OO O.OOE+OO 3.00E+02 O.OOE+OOpleurosigm acu~um
O.OOE+OO O.OOE+OO 1.OOE+03 O.OOE+OOnitzschia americana
4.40E+03 3.00E+03 1.39E+04 3.70E+03nitzschia delicatissim
3.10E+03 3.20E+03 1.OOE+04 1.72E+04nitzschia l~ngissima
7.. 00E+02 6.00E+02 1.lOE+03 5.00E+02nitzschia seriata
O.OOE+OO O.OOE+OO 4.90E+03 O.OOE+OOnit~schia turgiduloide
9.00E+02 2.00E+03 3.20E+03 4.30E+03nitzschia bicapitata
O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02nitzschia closterium
2.00E+02 O.OOE+OO 3.00E+02 1.OOE+03'nitzschia closterium v.striatula 4.00E+02 3.30E+03 O.OOE+OO 1.OOE+04nitzschia fraudulenta
O.OOE+OO O.OOE+OO 7.80E+03 O.OOE+OOnitzschia nylindroform
2.20E+03 7.00E+02 6.60E+03 1.20E+03nitzschia sUbcurvata
1.70E+03 1.20E+03 4.40E+03 5.50E+03cylindroth fUsiforrnis
O.OOE+OO 1.OOE+02 3.00E+02 4.00E+02oymbomonas spp.
O.OOE+OO 4.20E+03 O.OOE+OO 1.50E+03neph~oselm spp.
O.OOE+OO O.OOE+OO O.OOE+OO 8.00E+02bipedinomo 13Pp.
6 .. 72E+04 5.32E+04 6.16E+04 1.12E+04pyramimcina spp. 3'----8 2.00E+03 8.00E+02 3.50E+03 4.10E+03

platymonas sp.
4.00E+02 O.OOE+OO O.OOE+OO O.OOE+OOpterosperm spJ?
3.00E+02 O.OOE+OO 3.00E+02 5.00E+02pterosperm cristatum
O.OOE+OO 3.00E+02 O.OOE+OO O.OOE+OO

eutreptiel spp.
2.00E+02 O.OOE+OO 4.00E+02 6.00E+02prorocentr minimumv.balticum
8.00E+02 9.00E+02 1.70E+03 4.00E+02

e.



dinophysis spp.
gonyaulax rugosum
gonyaulax digitale
scripsiell spp. glenodinium 2025
scripsiell spp. glenodinium 29 30
gytnnodiniu Sp.5
gytnnodiniu simplex
gymnodiniu gracilentum
gymnodiniu agiliforme
gymnodiniu inequale
gymnodiniu paulseni
katodinium rotundatum
cryptomona spp. 5-10
cryptomona spp. 11-20
cryptomonaspp. 21-30
isoselmis spp. hemiselmis 4-6
flagellate spp. 1-2
flagellate spp. 2-5
flagellate spp. 6 15
mesodiniuID rUbrum

O.OOE+OO
O.OOE+OO
4.00E+02
4.00E+02
6.00E+02
1.OOE+02
O.OOE+OO
2.00E+02
2.00E+02
O.OOE+OO
l.OOE+03
O.OOE+OO
6.00E+02
1.40E+03
5.00E+02
l.40E+04
4.22E+05
2.28E+04
O.OOE+OO
1.00E+03

O.OOE+OO
2.40E+03
O.OOE+OO
7.00E+02
O.OOE+OO
O;OOE+OO
2.40E+03
2.00E+02
6.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.40E+03
1.80E+03
O.OOE+OO
3.08E+04
9.23E+05
5.13E+04
O.OOE+OO
2.00E+03

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
7.60E+03
6.00E+02
2.00E+02
1.50E+03
6.00E+02
1.50E+04
1.30E+04
6.00E+02
4.48E+04
2.62E+05
6.16E+05
1.71E+04
3.00E+02

1.00E+02
1.00E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
3.40;E+03
O.OOE+OO
9.00E+02
2.00E+02
O.OOE+OO
O.OOE+OO
1.30E+03
6.30E+03
l.0IE+04
3.00E+02
1.04E+05
1.51E+05
2.74E+06
O.OOE+OO
2.20E+03

"-l
Ln



Cruise 89 02

Total Abundance (no./litre)

-..J
0'1

9-3

2.33E+06
3.70E+04
9.00E+02
2.69E+07
3.92E+04
7.87E+06
2.28E+05
1.20E+03
3.60E+03
5.00E+03
3.11E+06
1.OOE+03
4.00E+02

-1.BOE+03
7.20E+03
2.60E+03
5.40E+03
7.00E+02
8.00E+02
6.00E+02
8.10E+03
6.26E+04
5.00E+02
6.0BE+05
4.00E+02
6.80E+03
5.30E+03
1.54E+04
8.00E+02
8.85E+04
5.0BE+04
7.00E+02
6.70E+04
7.50E+03
4.00E+02 _

9-2

5.08E+06
1.30E+04
1.60E+03
4.30E+07
4.76E+04
9.89E+06
1.48E+05
4.40E+03
1.OOE+03
1.40E+03
1.70E+06
2.20E+03
O.OOE+OO
6.00E+02
1.72E+04
3.00E+02
1.58E+04
2.90E+03
O.OOE+OO
O.OOE+OO
3.60E+03
5.63E+04
9.00E+02
7.76E+05
4.50E+03
5.63E+04
O.OOE+OO
1.45E+04
2.00E+02
1.04E+05
7.45E+04­
4.00E+02
7.50E+04
3.40E+03
O.OOE+OO_

Taxon

synechoooo spp.
dinobryon sueoioum
diotyooha speoulum
iman~onia rotundata
ohrysoohro spp. 4-5.5
phaeooysti pouohetii
leyanella arenaria
stephanopy nipponioa
sohroedere delioatula
leptooylin danious
skeletonem oostatum
thalassios rotula
thalassios anguste-line
thalassios nordenskiold
thalassios paoifioa
thalassios mendiolana
thalasslos oonferta
euoampia Zoodiaous
oerataulin pelagioa
ohaetooero sp.g
ohaetooero oompressum
ohaetooero oonstriotum
ohaetooero oonvolutum
ohaetooero debile
ohaet6oer~ deoipiens
ohaetooero diadema
ohaetooero laoiniosum
ohaetooero radioans
ohaetooero septentriona
ohaetooero sooialis
rhizosolen fragilissima
rhizosolen fragilissima v.I
minutioell soriptus
thalassion nitzsohoides
thalassion baoillaris

====================================================================================================

e. 'f;



gyrosigrna spp. pleurosigrna
nitzsohia arnGrioana
nitzschia delicatissirn
nitzschia longissima
ni tzschia bicapit,ata
nitzschia closteriurn
nitzschia cylindroforrn
nitzschia subcurvata
cylindroth fusiforrnis
pyrarnirno~a spF. 3-8
eutreptiel spp.
gyrnnodiniu gracilenturn
gyrnnodiniu agil iforrne
gymnodiniu paulseni
katodiniurn rotundaturn
cryptomona spp. 5-10
cryptomona spp. 11-20
cryptornona Spp.21-:-30
isoselrnis spp. herniselrnis 4-6
flagellate spp. 1-2
flagellate spp. 2-5
rnesodiniurnrubrurn

O.OOE+OO
1.10E+03
1.lOE+05.
O.OOE+OO
5.60E+03
2.00E+02
3.50E+04
8.40E+04
O.OOE+OO
2.90E+03
O.OOE+OO
7.90E+03
2.80E+03
1.20E+03
2.74E+04
1.87E+05
5.30E+04
4.00E+02
1.28E+06
4.14E+06
1.03E+05
5.60E+03

3.00E+02
6.30E+03
1.50E+05
1.10E+03
O.OOE+OO
7.00E+02
5.20E+04
4.50E+04
2.00E+02
7.00E+02
5.00E+02
2.00E+03
6.00E+02
4.00E+02
1.63E+04
6.70E+04
9.20E+04
1.10E+03
2.25E+06
1.84E+06
5.70E+04
5.20E+03

-...J
-...J



TABLE 10

Cruise 89--04
OE8904 PHYTOPLANKTON IDENTITY AND ABUNDANCE

Total Abundance Cno:/litre)

--.J
co

2-3

1.06E+05
O.OOE+OO
2.00E+02
O.OOE+OO
1.12E+04
3.92E+04
1.40E+04
O.OOE+OO
3.20E+03
O.OOE+OO
O.OOE+OO
2.80E+03
2.20E+03
6.00E+02
2.00E+02
2.00E+02
O.OOE+OO
1.OOE+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
5.00E+02
O.OOE+OO
2.00E+02
1.OOE+03
1.64E+05
4.80E+03
O.OOE+OO
5.20E+03
4.00E+02
1.OOE+03
6.20E+03
O.OOE+OO.
4.00E+02

2-2

1.64E+07
1.70E+04
O.OOE+OO
9.00E+02
1.61E+06
7.17E+06
3,08E+05
2.00E+02
9.00E+02
1.47E+04
3.00E+02
2.20E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
3.60E+03
O.OOE+OO
4.00E+02
1.50E+03
1.21E+05
2.10E+03
6.40E+03
1.80E+03
O.OOE+OO
1.20E+03
4.52E+04
4.00E+02
7.00E+02
5.00E+02
O.OOE+OO
O.OOE+OO
2.80E+03
6.00E+02
4.00E+03

1-3

O.OOE+OO
3.00E+02
2.00E+02
O.OOE+OO
1.68E+04
1.40E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO

·O.OOE+OO
O.OOE-i-OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
1.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1-2

6.00E+04
6.00E+02
O.OOE+OO
O.OOE+OO
1.68E+04
5.04E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
3.00E+02
0.OOE+o6
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O..OOE+OO
O.OOE+OO
O.OOE+OO

Taxon

====================================================================================================synechococ spp.
dinobryon suecioum
dictyooha speCUlum
pseudopedi pyriformis
chrysochro sp.l
ohrysoohro sPp.4-5.5
chrysoohro spp. 6-10
chrysochro spp. 15-20
leptooylin danious
leptooylin minimus
leptooylin mediterraneu
skeletonem costatum
thalassios rotula
thalassios aestivalis
thalassios nordenskiold
thalassios mendiolana
thalassios conferta
~oscinodis spp.
oerataulin pelagioa
chaetooero sp.l (=D)
ohaetooero sp.k
~haetooero sp.l
chaetooero cf.affine v.ciroinalis
ohaetooero of.perpusill
ohaetooero affine
phaetooero breve
chaetooero compressum
ohaetooero oonvolutum
~haetooero danioum
ohaetooero debile
ohaetooero deoipiens
ohaetooero diadema
ohaetocero didymum
chaetocero laoiniosum
ohaetooero pseudoorinit

,



chaetocero radicans O.OOE+OO O.OOE+OO 4.50E+03 3.14E+04chaetocerc vixvisibilis O.OOE+OO O.OOE+OO 4.00E+02 O.OOE+OObacteriast delicatula O.OOE+OO O.OOE+OO 2.18E+04 1.60E+04rhizosolen delicatula O.OOE+OO O.OOE+OO 7.00E+02 1.60E+03rhizosolen fragilissima O.OOE+OO O.OOE+OO 1.70E+03 8.00E+02rhizosolen hebetata f.semispina O.OOE+OO O.OOE+OO O.OOE+OO 2.00E+02rhizoso1en ~to1terfothi O.OOE+OO O.OOE+OO O.OOE+OO 1.40E+03minuticell scriptus O.OOE+OO O.OOE+OO O.OOE+OO 3.30E+03synedra spp. 95~110x6 O.OOE+OO O.OOE+OO 1 .00E+02 O.OOE+OOthalassion nitzschoides 6.00E+02 7.00E+02 L 21E+04 1.80E+03licmophora spp. O.OOE+OO O.OOE+OO 4.00E+02 4.00E+02nitzschia americana O.OOE+OO O.OOE+OO 5.00E+02 4.30E+03nitzschia delicatissirn 7.00E+02 3.00E+02 2.00E+03 8.10E+03nitzschia closteriurn O.OOE+OO O.OOE+OO 6.00E+02 2.20E+03hitzsohia cylindroforrn 8.00E+02 1.20E+03 O.OOE+OO O.OOE+OO
nitzsch~a irnpre~sa O.OOE+OO O.OOE+OO O.OOE+OO 1.20E+03bipedinomo spp. O.OOE+OO O.OOE+OO 1.12E+04 O.OOE+OOpyramirnona spp. 3 8 9.00E+02 1.60E+03 1.19E+05 O.OOE+OOplatymonas sp. O.OOE+OO O.OOE+OO 2.32E+04 1.26E+04pterosperm spp. 0 5 O.OOE+OO O.OOE+OO 2.80E+03 O.OOE+OOpterosperrn spp. 5· 7 O.OOE+OO O.OOE+OO 7.00E+03 O.OOE+OOpteiosper~ spp. >7 3.70E+03 3.60E+03 4.20E+03 3.30E+03diriophysis acurninata O.OOE+OO O.OOE+OO 3.00E+02 O.OOE+OOscripsiell spp. glenodinium 15-20 O.OOE+OO 2.00E+02 O.OOE+OO O.OOE+OOscrips iell spp. glenodinium 20~25 O.OOE+OO 1.OOE+02 2.00E+02 O.OOE+OO -....I

\.0scripsiell spp. glenodiniurn 25 30 O.OOE+OO O.OOE+OO 4.00E+02 O.OOE+OOglenodiniuinequale O.OOE+OO O.OOE+OO 1.43E+04 O.OOE+OOgymnodiniu gracilentum 1.00E+03 3.00E+02 3.60E+03 O.OOE+OOgyrnnodini u agiliforrne O.OOE+OO O.OOE+OO 1.20E+03 4.00E+02gyrnnodiniu paulseni 5.00E+02 O.OOE+OO 5.00E+02 O.OOE+OOheterocaps triquetra O.OOE+OO O.OOE+OO 5.00E+02 O.OOE+OOcryptbmona spp. 5-10 5.76E+05 7.06E+05 1.62E+04 6.30E+04cryptomona spp. 10.1-15 1.12E+04 5.00E+03 2.04E+04. 4.60E+03cryptorriona Sp!? 21-30 5.80E+03 1.50E+03 2.40E+04 O.OOE+OOisoselmis spp. hemiselrnis 4 6 1.12E+04 6.10E+03 8.40E+03 1.12E+04flagellate spp. 1-2 1.64E+06 7.87E+05 2.99E+06 6.16E+05flagellate spp. 2-5 3.36E+04 1.03E+05 1.20E+05 5.88E+04flagellate s pp , 6-15 O.OOE+OO b.OOE+OO 3.42E+04 O.OOE+OOmesodinium rubrurn 3.00E+02 9.00E+02 1.68E+04 3.00E+02



Cruise 89-04

Total Abundanoe (no./litre)

co
o

4-3

2,OOE+05
l,50E+04
1.50E+03
O,OOE+OO
1.21E+06
9.01E+05
2.05E+05
1.22E+04
O.OOE+OO
5,90E+03
5.10E+04
O.OOE+OO
5.70E+03
O.OOE+OO
D.OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
7,OOE+04
l,60E+03
O.OOE+OO
7.32E+05
O.OOE+OO
O.OOE+OO
6.40E+03
O.OOE+OO
1.60E+03
1.30E+03
O.OOE+OO
1.32E+04
8.30E+03
2,40E+03

4-2

9.75E+05
O.OOE+OO
1.28E+04
1.10E+03
1.40E+04
8.96E+04
3,92E+04
4.10E+03
2.20E+03
2,70E+03
1 .18E+04
O.OciE+OD
1.58E+04
1;58E+04
1.31E+04
6.60E+03
5.00E+02
7.00E-i-02
2.30E+03
2.70E+03
2.00E+02
3.40E+03
O.OOE+OO
6.80E+03
9.35E+05
2.40E+04
O,OOE+OO

. 1.07E+05
O.OOE+OO
l,22E+04
O.OOE+OO
4.00E+03
1.24E+05
9,70E+04
2.50E+04

3-3

1.86E+06
2.04E+05
9.00E+02
O.OOE+OO
2,02E+06
6.21E+05
1.OOE+05
6.80E+03
2.30E+03
O.OOE+OO
6.13E+04
1.80E+03
1.81E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
7.63E+05
2.72E+04
O.OOE+OO
3,58E+06
O,OOE+OO
2.30E+03
7.70E+03
l,13E+04
3.20E+03
7.30E+03
9.90E+03
2.95E+04
5.54E+05

. 2. 27E-i-04

3-2

2.28E+04
2.40E+04
O.OOE+OO
O.OOE+OO
1.40E+04
4.48E+04
3.08E+04
O.OOE+OO
O.OOE+OO
1.33E+04
2 .. 70E+05
O.OOE+OO
1.50E+03
1.80E+03
2.00E+02
2.00E+03
O.OOE+OO
1.00E+02
1.90E+b3
1.20E+03
5.00E+02
3.80E+03

·O.OOE+OO
3.50E+03
6 ..97E+05
1.20E+03
5,20E+03
1 ..27E+04
b,OOE+OO
8,20E+03

·5.40E+03
1.00E+03
1.48E+04
1.92E+05
4~17E+o4

Taxon

===================~=======-========================================================================syneohoooo spp.
dinobryon sueoioum
apedinella spinifera
olisthodisoarterae
ohrysoohro sp.1
ohrysoohro spp. 4-5.5
ohrysoohro spp. 6-10
ohrysoohro spp. 15-20
sohroed~re delioat~la
leptooylin danious
leptooylin minirnus
leptooylin mediterraneu
skeletonem oostatum
thalassios rotula
thalassios aestivalis
thalassios nordenskiol('J
t:halassios paoifioa
thala·ssi.os eooentrioa
thalaasios mendiolana
thalassios oonferta
oosoinodis spp.
ohaetooero sp.k
chaetboero of.affine.v.oiroinalis
ohaetooero breve
ohaetooero oornpressurn
ohaetooero oonstrioturn
ohaetooeto oonvo1uturn
ohaetooero debile
ohaet6cero deoipiens
oha€tooerp diaderna
ohaetooero dldyrnum
ohaetooero laoiniosurn
ohaetooero pseudoorinit
ohaetooero radioans
ohaetooero sooia1is

c



"

bacteriast delioatula 6. 17E+04 2.77E+05 2.63E+04 3.56E+05rhizosolen a la t a f.graci11 iI11::l. O.OOE+OO. O.OOE+OO 6.00E+02 O~OOE+OO
~hizosolen delicatula L90E+03 5.90E+03 3.90E+03 8.00E+02rhizosolen fragi I iss Una O.OOE+OO 4.00E+02 O.OOE+OO 6.·00E+02rhizosol en fragil iss ima v. 1 O.OOE+OO 1.80E+03 O.OOE-;l-OO O.OOE+OOrhizoso1en. stolterfothi 2.60E+03 9.00E+02 3.10E+03 2.00E+02minuticell scriptus O.OOE+OO 1.80E+03 6.30E+03 2.50E+03thalassion nitzschoides 8.00E+02 2.30E+03 7.00E+02 4.00E+02nitzschia americana 3.60E+04 3.20E+03 2.10E+04 2.60E+03
n~tzschia delicatissim 8.80E+03 6.30E+03 2.22E+04 8.50E+03nitzschiapungens 5.00E+02 O.OOE+OO 1.70E+03 O.OOE+OOnitzsohia seriata 3.00E+02 O.OOE+OO 1.OOE+03 O.OOE+OOnitzschia seriata v.obtusa 6.20E+03 O.OOE+OO 8.00E+02 3.00E+02nitzschia lineola O.OOE+OO o .OOE+OO O.OOE+OO 2.00E+02nitzschia closterium 7.00E+03 2.70E+03 4.10E+03 1.60E+03
nitz~chia closterium v.striatula O.OOE+OO O.OOE+OO O.OOE+OO 3.00E+02nitzschia sUbfraudulen 2.10E+03 9.00E+02 O.OOE+OO O.OOE+OOcy1indroth fusiformis 7.00:E+02 O.OOE+OO 1.40E+03 4.00E+02nephros.elm s pp., 2.80E+04 6.36E+04 5.60E+03 3.92E+04pyramimonaspp. 3 8 2.70E+04 4.00E+04 5.80E+04 4.40E+03piatyritonas sp, O.OOE+OO 2.70E+03 1.45E+04 2.10E+03pterosperm spp. O.OOE+OO O.OOE+OO 1.20E+03 O.OOE+OOpterosperm spp. o 5 O.OOE+OO 2.30E+03 O.OOE+OO 1.02E+04pterosperm spp. 5 7 O.OOE+OO 5.90E+03 O.OOE+OO 1.80E+03pterosperm spp. )7 1.44E+04 4.35E+04 O.OOE+OO 6.70E+03 00

I-'prorocentr minimum v.ba1ticum 9.00E+02 1.80E+03 1.70E+03 3.30E+03prorocentr rotundatum O.OOE+OO O.OOE+OO O.OOE+OO 5.00E+02dinophysis ovum O.OOE+OO O.OOE+OO 1.20E+03 2.00E+02gonyau1axdigitale 1.00E+02 O.OOE+OO O.OOE+OO O.OOE+OO
scr~psiell spp. glenodinium 20-25 8.00E+02 1.40E+03 6.00E+02 2.00E+02scripsiell spp. grenodinium 2530 O.OOE+OO O.OOE+OO O.OOE+OO 7.00E+02scrips ieUtrochoidea 2.00E+02 9.00E+02 1.OOE+03 4.00E+02gyrnnodiniu flavum O.OOE+OO 4.00E+02 2.00E+02 1.10E+03'gymnodiniu graci lentum 7.20E+03 4.50E+03 1.18E+04 9.00E+03gymn.odiniu agiliforme 2.00E+03 4.10E+03 2.20E+03 1.20E+03gymnodiniu pau1seni 4.00E+02 7.70E+03 3.90E+03 4.50E+03heterocaps triqrietra O.OOE+OO 1.40E+03 O.OOE+OO O.OOE+OOceratium lineatum O.OOE+OO O.OOE+OO .5.00E+02 O.OOE+OOcryptomona spp. 5-10 1.50E+04 4.45E+04 2.76E+04 2.30E+04cryptomona spp. 10.1-15 5.20K+03 9.lOE+03 1.18E+04 6.80E+03cryptomona spp. 21-30 4.20E+03 9.10E+03 '2,50E+03 O.OOE+OOisoselmis spp. hemiselmis 4-6 1.96E+04 1.27E+04 1.68E+04 O.OOE+OOflagellate spp. 1-2 5.47E+05 2.41E+06 5.02E+05 1.43E+06flagellate spp. 2-5 5.04E+04 4.70E+05 1.94E+05 3.65E+05flagellate spp. £-15 O.OOE+OO O.OOE+OO O.OOE+OO 3.00E+03mesodinium rubrum 1.OOE+03 O.OOE+OO 6.00E+02 4.00E+02



Cruise 89-04

Total Abundanoe (no./litre)

OJ
N

6-3

4,10E+05
2.30E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
2,69E+05
1.15E+05
2.24E+04
2,10E+03
1.lOE+03
4.64E+04
4.00E+02
l,05E+04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
6.20E+03
1,48E+05
7.00E+02
3.30E+03
O.OOE+OO
O.OOE+OO
7.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
4.00E+02
7.50E+03

6-2

2.28E+04
4.90E+04
O.OOE+OO
1.20E+03
1.74E+04
3,08E+04
7.84E+04
2.80E+04
1.12E+04
O.OOE+OO_
1.39E+04
O.OOE+OO
4.20E+03
O.OOE+OO
3.00E+02
O.OOE+OO
O.OOE+OO
2.00E+02
O.OOE+OO
1.20E+03
1.60E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OO.E+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

-O.OOE+OO
6.00E+02

-1.00E+03
O.OOE+OO
O.OOE+OO

5-3

8.19E+05
2.05E+04
2,40E+03
O.OOE+OO
4,90E+03
1.71E+05
8.09E+05
·1.94E+05
4.46E+04
8.80E+03
1.35E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
9.00E+03
O,OOE+OO
5,60E+04
O.OOE+OO
6.00E+02
4.55E+05
4.00E+02
1.00E+03
3.10E+03
4,30E+03
3.00E+03
3.20E+03
O,OOE+OO
O.OOE+OO
1.80E+03
O.OOE+OO
1.32E+05

5--,2

O.OOE+OO
4.10E+04
1.84E+05
O.OOE+OO
1.59E+05
1.40E+04
7.56E+04
1,68E+04
3.80E+03
5.70E+03
2.70E+03
O.OOE+OO
1.32E+04
2.60E+03
1.50E+03
8.00E+02
1.40E+03
O.OOE+OO
8.40E+03
O.OOE+OO
1.50E+04
O.OOE+OO
O.OOE+OO
6.14E+04
O.OOE+OO
O.OOE+OO
2.10E+04
1,33E+04
6,80E+03
2.70E+03
3.50E+03

·1.80E+03
9.50E+03
O.OOE+OO
4.70E+03

Taxon

syneohoooo spp.
dinobfyon sueoioum
ap~dinella spinifera
pseudopedi pyriformis
olisthodis oarterae
ohrysoohro sp,1 .
ohrysoohro spp. 4-5.5
ohrysoohr6 spp. 6-10
ohrysoohro spp. 15-20
1eptooylin danious
leptooylin minimus
leptooylin mediterraneu
skeletonem oostatum
thalassios rotula
thalassios nordenskiold
thalassios mendiolana
thalassios oonferta
euoampia zoodiaous
ohaetooero sp.l (=D)
ohaetooero sp.a
ohaetooero sp.h
ohaetooero sp.j
ohaetooero of.affine v.oiroinalis
ohaetooero oompressum
ohaetooero oonvoluturn
ohaetocero danioum
chaetooero debile
chaetocero diaderna
ohaetooero didyrnurn
chaetooero pseudoorinit
ohaetocero radioans
ohaetooero septentriona
ohaetooero sooialis
ohaetooero vixvisibilis
baoteriast delicatula

===~===============================================================================~================



• c

rhizosolen alata f.graoillima O.OOE+OO 1.00E+03 O.OOE+OO O.OOE+OOrhizosolen delicatula I.OOE+03 3.50E+03 O.OOE+OO 5.00E+02rhizosolen fragilissima O.OOE+OO 6.00E+02 O.OOE+OO 4.00E+02rhizosolen fragilissima v.I O.OOE+OO O,OOE+OO O.OOE+OO 7.00E+02thalassion nitzsohoides O.OOE+OO 1.50E+03 O.OOE+OO O.OOE+OOnitzsohia amerioana 1.OOE+03 O.OOE+OO O.OOE+OO O;OOE+OOnitzsohia delicatissim 1.50E+03 O.OOE+OO O.OOE+OO O.OOE+OOnitzsohia olosterium 5.60E+03 3.80E+03 2.00E+03 1.05E+04nitzschia Olosterium v.striatula O.OOE+OO O.OOE+OO O.OOE+OO 1.IOE+03nitzsohia SUbcurvata O.OOE+OO O.OOE+OO O.OOE+OO 2.60E+03cylindroth fus~~ormis 3.00E+02 1.OOE+03 3.00E+02 4.00E+02nephroselm spp. 1.12E+04 5.70E+03 O.OOE+OO O.OOE+OObipedinomo spp. O.OOE+OO O.OOE+OO O.OOE+OO I. 14E+04pyramimona spp. 3-8 7.20E+04 1.03E+05 2.10E+03 3.14E+05platymonas sp. O.OOE+OO 4.00E+02 O.OOE+OO 5.00E+02pterosperm sp.p .. 0-5 1.34E+05 O.OOE+OO O.OOE+OO O.OOE+OOpterosperm.spp. ,7 8.60E+04 3.10E+04 5.60E+04 2.12E+04eutreptiel spp. O.OOE+OO 2.20E+03 O.OOE+OO 1.64E+04prorocentr minimum v.balticum 3.l0E+03 3.40E+03 1.30E+03 O.OOE+OOdinophysis ovum O.OOE+OO O.OOE+OO 1.00E+02 O.OOE+OOscripsiell Sp.2 (=114) O.OOE+OO O.OOE+OO O.OOE+OO 4.00E+02scripsie'll troohoidea O.OOE+OO 4.00E+02 O.OOE+OO O.OOE+OOgymnodiniu flavum O.OOE+OO O.OOE+OO 2.00E+02 O.OOE+OOgymnodiniu gracilentum 5.80E+03 2.00E+03 2.40E+03 1.60E+03
(Xlgyrnnodiniu agiliforme 6.00E+02 O.OOE+OO 2.90E+03 O.OOE+OO wgymnodiniu paulseni 2.80E+03 1.10E+03 O.OOE+OO O.OOE+OOcryptornona spp. 5- 10 2.76E+04 4.30E+04 5.90E+03 4.90E+04oryptornona spp. 10.1-15 6.00E+03 3.20E+03 6.00E+02 2.50E+03isosel.rnisspp. herniselmis 4-6 O.OOE+OO O.OOE+OO O.OOE+OO 1.80E+04flagellate spp. O.OOE+OO 1.64E+06 O.OOE+OO O.OOE+OOflagellatespp. 1 2 1.65E+05 6.96E+05 4.79E+05 1.22E+06flagellate spp. 2 5 7.4lE+04 O.OOE+OO 4.56E+04 3. 19E+05rnesodinillJn nubrum O.OOE+OO O.OOE+OO 3.00E+02 3.00E+02



Cruise 89--04

Total Abundanoe (no.llitre)

(Xl
.po.

8-3

1.14E+04
O.OOE+OO
2.20E+03
1.50E+03
O.OOE+OO
1.50E+03
1.42E+05
3.88E+05
2.85E+04
1.90E+04
O.OOE+OO
O.OOE+OO
9.00E+03
2.01E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
4.56E+04
6.00E+02
O.OOE+OO
1.60E+03
4.55E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO

8-2

O.OOE+OO
O.OOE+OO
1.09E+05
O.OOE+OO
4.10E+03
O.OOE+OO
1.18E+05
2.72E+04
O.OOE+OO
O.OOE+OO
5.40E+03
1.04E+04
1.41E+04
3.20E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
7.30E+03
O.OOE+OO
1.45E+04
2.54E+04
1.80E+03
O.OOE+OO
1.63E+04
3.60E+03
O.OOE+OO
O.OOE+OO
2.95E+04_
O.OOE+OO
6.80E+03
O.OOE+OO
4.10E+06
3.58E+04
3.45E+04
O.OOE+OO

7-3

O.OOE+OO
O.OOE+OO
2.04E+04
2.30E+03
O.OOE+OO
4.10E+03
1.23E+05
1.77E+05
2.95E+04
3.04E+04
O.OOE+OO
1.59E+04
1.45E+04
1.02E+05
O.OOE+OO
6.49E+04
O.OOE+OO
2.30E+03
O.OOE+OO
8.20E+03
7.70E+03
2.70E+03
O.OOE+OO
9.00E+02
3.20E+03
4.00E+02
1.40E+03
1.40E+05
1.80E+03
O.OOE+OO
1.22E+04
5.38E+06
O.OOE+OO
O.OOE+OO
3.20E+03

7-2

O.OOE+OO
4.60E+03
5.00E+03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
3.40E+04
5.00E+03
O.OOE+OO
O.OOE+OO
5.60E+03
1.16E+04
8.70E+03
6.00E+02.
1.81E+05
6.00E+02
2.10E+03
3.00E+02
3.20E+03
1.88E+04
4.30E+03

·8.00E+02
2.40E+03
4.30E+03
4.00E+02
O.OOE+OO
1.20E+03
O.OOE+OO
O.OOE+OO
4.90E+03
4.20E+05
3.50E+03
6.80E+03
O.OOE+OO

Taxon

~===~========~=======~===~~~========================================================================syneohococ spp.
solenicola setigera
dinobryon suecicum
apedinella spinifera
pseudopedi pyriformis
olisthodis carterae
chrysochro sp.l
chrysochro spp. 4-5.5
chrysochro spp. 6-10
chrysochro spp. 16-20
stephanopy nipponica
schroedere delicatula
leptocylin danicus
leptocylin rninirnus
leptocylin rnediterraneu
skeletonem costatum
thaiassios spp.
thalassios rotula
thalassios anguste-line
thalassios aestivalis
thalassios nordenskiold
thalassios pacifica
thalassios eccentrica
thalassios rnendiolana
thalassios oonferta
oeratauliri pelagioa
ohaetocero sp.l (=D)
ohaetocero sp.h
ohaetocero cf.affine v.Qlrcinalis
chaetocero of.perpusill
chaetocero breve
chaetooero oompressum
chaetocero rionstxicturn
chaetooero oonvolutum
ohaet6o~ro curviseturn



•

chaetocero danicum 7.00E+02 O.OOE+OO 9.00E+02 O.OOE+OOchaetocero debile 2.11E+05 4.00E+05 5.63E+04 O.OOE+OOchaetocero diadema 3.60E+03 O.OOE+OO 4.36E+04 2.60E+05chaetocero didymum 5.30E+03 2.04E+04 1.91E+05 O.OOlhOOchaeto6ero lorenzianum 7.00E+02 O.OOE+OO O.OOE+OO O.OOE+OOchaetocero p~eudocrinit 5.00E+03· 6.53E+04 2.72E+04 4.80E+05chaetocero radi~ans 1.18E+05 1.84E+05 6.86E+05 O.OOE+OOchaetocero septentriona 4.30E+03 O.OOE+OO 1.04E+04 O.OOE+OOchaetocero socialis 2.02E+05 1.36E+04 4.52E+05 5.00E+03chaetocero vixvisibilis 2.20E+03 9.00E+02 1.80E+03 O.OOE+OObacteriast delicatula 1.50E+03 2.54E+05 2.95E+04 2.18E+05rhizosolen alata f.gracillima 3.00E+02 O.OOE+OO O.OOE+OO 3.00E+02rhizosolen delicatula 1.20E+03 1.00E+04 2.20E+03 4.50E+03rhizosolen fragUissima 1.50E+03 2.30E+03 4.00E+02 O.OOE+OOrhizQsolen fragilissima V.l 1.50E+03 O.OOE+OO 1.80E+03 1.00E+03rhizosolen stolterfothi 8.00E+02 O.OOE+OO 5.90E+03 O.OOE+OOditylum brightwellii 2.00E+02 O.OOE+OO O.OOE+OO O.OOE+OOminuticell scriptus 7.00E+03 O.OOE+OO 3.60E+03 O.OOE+OOthalassion nitzschoides 2.80E+03 ", 9. OOE+02 5.40E+03 1.10E+03gyrosigma spp. pleurosigma 7.00E+02 O.OOE+OO 9.00E+02 O.OOE+OOnitzschia americana 9.20E+04 2.81E+04 2.79E+05 4.00E+03nitzschia delicatissim 2.92E+05 5.22E+04 7.58E+04 3.10E+03nitzschia pungens 4.20E+03 O.OOE+OO 1.40E+03 O.OOE+OOnitzschia seriata 3.00E+02 O.OOE+OO O.OOE+OO O.OOE+OO
conitzschia seriata v.bbtusa 2.40E+03 4.10E+03 9.00E+02 O.OOE+OO lJlnitzschia lineola O.OOE+OO 9.00E+02 O.OOE+OO O.OOE+OOnitzsohia closterium 1.00E+04 1.91E+04 1.68E+04 5.20E+03nitzschia closterium v.striatula O.OOE+OO 2.49E+04 O.OOE+OO O.OOE+OOnitzschia subfraudulen 2.50E+03 O.OOE+OO 5.40E+03 O.OOE+OOnitzschia oylindroform 9.20E+04 4.50E+03 2.70E+03 O.OOE+OOnitzsohia impressa 7.10E+03 O.OOE+OO 1.80E+03 O.OOE+OOnitzsohia subourvata 6.60E+03 ·1.40E+03 O.OOE+OO 5.00E+02cylindroth fusiformis 6.00E+02 O.OOE+OO 1.40E+03 3.00E+02cymbomonas spp. O.OOE+OO O.OOE+OO O.OOE+OO 1.20E+04nephroselm spp. O.OOE+OO O.OOE+OO O.OOE+OO -4.56E+04bipedinomo spp. O.OOE+OO O.OOE+OO 2.30E+03 O.OOE+OOpyramimona spp. 3 8 2.40E+03 1.91E+04 1. 27E+04' 6.20E+03platymonas sp. O.OOE+OO 1.80E+03 O.OOE+OO 1.OOE+03pterosperm spp. 0-5 O.OOE+OO 1.36E+04 O.OOE+OO O.OOE+OOpterosperm spp. 5-·7 O.OOE+OO 5.40E+03 O.OOE+OO O.OOE+OOpterospermspp. >7 O.OOE+OO O.oOE+od 1.40E+03 O.OOE+OOeutreptiel spp. O.OOE+OO O.OOE+OO O.OOE+OO 4.00E+02prorocentr spp. 6.00E+02 O.OOE+OO O.OOE+OO O.OOE+OOprorocentr minimum v.baltioum O.OOE+OO O.OOE+OO O.OOE+OO 2.50E+03prorooentr balticum O.OOE+OO 2.30E+03 O.OOE+OO O.OOE+OOprorocentr rotundatum O.OOE+OO O.OOE+OO O.OOE+OO 3.00E+02dinophysis acuminata O.OOE+OO O.OOE+OO 9.00E+02 O.OOE+OOdinophysis ovum O.OOE+OO O.OOE+OO 4.00E+02 O.OOE+OOgonyaulax diagensis 2.00E+02 O.OOE+OO O.OOE+OO O.OOE+OO



soripsiell spp. glenodinium 15 -20
soripsiell troohoidea
gyronodiniu graoilentum
gymnodini u ag il iJorroe
gymnodiniu paUlseni
heterooaps triquetra
oryptoroona spp, 5-10
oryptomona spp. 10.1-15
orvpt omona spp. 15.1-20
oryptoroona spp. 21-30
isoselrois spp. heroiselmis 4-6
flagellate spp. 1-2
flagellate spp. 2-5
roesodiriium rubruro

~.:;

O,OOE+OO
O.OOE+OO
1.00E+03
9.00E+02

·2.50E+03
O.OOE+OO
2.82E+04
1.10E+03
O.OOE+OO
l.20E+03
1.60E+03
2,45E+05
3.42E+04
9.00E+02

O.OOE+OO
O.OOE+OO
3.60E+03
4.00E+02
O.OOE+OO
O.OOE+OO
1.36E+04
8.60E+03
ci.OOE+OO
9.50E+03
2.70E+03
5.72E+05
9.00E+04
3.20E+03

O.OOE+OO
O.OOE+OO
3.60E+03
4.00E+02
1.82E+04
O.OOE+OO
6.13E+04
1.77E+04
O.OOE+OO
6.30E+03
4.18E+04
8.54E+05
2.07E+05
8.03E+04

3.00E+02
6.00E+02
1.00E+03
O.OOE+OO
4.00E+02
4.00E+02
2.08E+04
1.44E+04
5.00E+02
O.OOE+OO
1.71E+04
5.13E+04
1.14E+04
6.00E+02

co
0\



. ~

Cruise 89--04
Total Abundance (no.ditre)

Taxon 9-2 9-3

00
-...J

1.97E+06
4.00E+03
o .OOE+OO
1.50E+03
7.00E+02
1.99E+06
3.88E+05
6.20E+03
2.94E+04
8.00E+02
2.00E+02
1.lOE+03
4.00E+02
1.4QE+03
3.40E+03
3.63E+05
2.00E+02
8.00E+02
O.OOE+OO
7.00E+02
6.00E+02
1.20E+03

'3.00E+02
6.60E+03
8.50E+03

, 6-;OOE+02
-1.10E+03
4.00E+02
3.58E+04
2.20E+03
3.00E+02
2.30E+03
O.OOE+OO
1.OOE+02
4.00E+03

6.04E+05
O.OOE+OO
2.00E+02
1.00E+03
1.00E+03
1.04E+06
1.03E+05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
2.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
9.00E+03
8.00E+02
2.00E+02
2.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
2.00E+02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
3.00E+02
2.00E+02
O.OOE+OO
6.00E+02
O.OOE+OO
1.50E+03
O.OOE+OO
1.00E+03

=====:=========,====_=?'======.====='=-==,=~==~=====.='=======:======.=======.=======-= .= .============== ====== = ==== = ==
synechoooc spp.
dinobryon suecioum
dictyooha speoulum
pseudopedi pyrifor.is
olisthodis oarterae
chrysochro spp. 4-5.5
ohrysochro spp. 6~10

leptooylin spores spiny
leptocylin minimus
leptocylin mediterraneu
thalassios nordenskiold
thalassiosconferta
oerataul in pel ag l ca
ohaetooero of.affine v.oiroinalis
ohaetooero breve
ohaetooero oompressum
ohaetooero oonvolutum
ohaetooero daniouID
ohaetooero debile
ohaetooero deoipiens
chaetooero diadema
ohaetooero didymum
ohaetooero l-orenzianum
ohaetooero pseudoorinit
ohaetooeroradioans
bhaet ooero 'sooi aTi s
Dhaetob~ro subtile
ohaetooer.ovixvi s ibi Ii s
baoteriast delioatul~
rhizosol~n ~elioatula
rhizosolen fragil iss ima
rhizosolen fragilissima v.l
minutioell soriptus
thalassiot frauenfeldii
thaLMl s ion ni tzscho ides



~halassion baoillaris
nitzsohia amerioana
nitzsohia delioatissim
nitzsohia pungens
nitzsohia lineola
nitzsohia olosterium
nitzsohia sUbfraudulen
nitzsohia oylindroform
nitzsohia impressa
nitzschia sUbourvata
oylindroth fusiformis
pyramimona spp. 3-8
pterosperm spp. >7
proxooentr minimum v.baltioum
soripsiell spp. glenodinium 15-20
ooohlodini oitron
gymnodiniu graoilentum
gymnodiniu agiliforme
gymnodiniu paulseni
oryptomona spp. 5-10
oryptomona spp. 10.1-15
iSQselmis spp. hemiselmis 4-6
flagellate spp. 1-2
flagellate spp. 2-5
mesodinium rUbrum

O.OOE+OO
4.00E+02
2.20E+03
O.OOE+OO
O.OOE+OO
9.00E+02
O.OOE+OO
5.00E+02
1.00E+02
6.00E+b2
O.OOE+OO
3.30E+03
O.OOE+OO
1.80E+03
O.OOE+OO
1.00E+02
1.60E+03
2.00E+02
2.00E+02
1.25E+05
1.60E+03
3.95E+04
1.35E+06
2.96E+05
2.10E+03

3.00E+02
1.60E+03
3.60E+03
4.00E+02
3.00E+02
1.00E+03
2.00E+02
1.70E+03
o .OOl:!:+OO
O.OOE+OO
2.00E-\:02
1.82E+05
1.10E+03
2.00E+02
1.00E+02
O.OOE+OO
O.OOE+OO
3.00E+02
O.OOE+OO
2.70E+04
3.56E+04
6.00E+03·
2.17E+06
5.92E+05
6.00E+03

00
00
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DATA SECTION 7

ZOOPLANKTON IDENTITY AND ABUNDANCE

Table 11 Zooplankton taxonomic list

Table 12 OE8902 Zooplankton identity and abundance
(vertical net hauls)

Table 13 'OE8902 Zooplankton identity and abundance
(EPCS calibration samples)

Table 14 OE8904 Zooplankton identity and abundance
(vertical net hauls)

Tab'l.e 15 OE8904 Zooplankton identit:y and abundance
(EPCS calibration samples)



TABLE 11 ZOOPLANKTON SPECIES LIST: CRUISESOE8902 AND OE8904

Protozoa
Annelida

Euchaeta elongata
Foraminiferida Polychaeta

. Gald!us pungens

Polychaete trochophorss Luclcutia flavlcornls
Cnidaria

Polychaete larvae
Mesocalanus tenuleornls

Medusae
Polynold larvae

Metrldia
Hydrozoa

Metrldla pacifica
Aglantha Bryozoa

Mlcrocalanus pygmaeus puslllus
Eutonla

Cyphonautes larvae
Neocalanus crlstatus

Phlalldlurn

Paracalanus parvus
Problscdaclyla: Arthropoda

Pseudocalanus mlnlmus/elegans
Sarsla Crustacea

Scoleclthrlcella minor
Siphonophora

Cladocera
Tortanus dlscaudatus

Siphonophore neclophores
Evadne Cyclopoida

D1mophyes
Podon

Corycaeus angllcus
Mugglaea

Ostracoda
Olthona slmllls

Scyphozoa
Conchoecla

Olthona atlantica
\DAurelia

Copepoda
Harpactlcolda 0

C1enophora
Copepod nauplll

Harpactlcolda (unidentified)Tentaculata
Calanolda

Clrripedla
Pleurobrachla

Oalanolda (unidentified)
Barnacle nauplll

Acartla
Barnacle cyprldsMollusca·

Acartia clausl Euphauslacea
Gastropoda

Acartla longiremls
Euphauslld nauplll

Gastropod vellgers
Calanus

Euphauslld JuvenilesPteropoda
Calanus marshallae

Euphauslid calyptopsls
L1macina

Calanus paclflcus
Euphausild furcllla:

Bivalvia
Candacla columblae

Euphausia pacifica
Bivalve vellgers

Centropagss abdomlnalls
Thysanoessa longlpes

Ctenocalanus vanus
Thysanoessa splnlfera

EUcaianus bungll

Euchaeta



.1





0E8902 (coot.) Stn2 Stn3 Stn4 Stn5 Stn6 Stn7 StnB Stn9

Candacla cclumblae sm 308

Carldean myslssl 616 615 2483

Carldeanmysls s2 57 48 116 67 67 87 19

Carldean mysls s3 9 10 10

Carldean zoea sl 615 1231

Centropages abdomlnalis 1-4 307

Centropages abdomlnalls 5 308 307 1241 3692

Centropages abdomlnalis 51 1230

Centropages abdomlnalis sm 308 1231

Chaetognath juvenile ·sl

Chaetognath juvenile s2 39 29 10 500 10 10 192

Chaetognatha s3 38 10

Conchoecl~ sl 6770 5538 1846 307 1230

Copepod nauplll 2154 308 5538 11077 2460 307 2483 12308

Corycaeus .anglicus 5

. Corycaeus angllcus 6f 616

Crangonldae s2 29 \0
W

Ctenocalanus vanus 5 922

ClenocalanlJs vanus 61 308

Cyphocarls challengerl·.l 923

Cyphocar!s challengerl s2 693 212 240 20

Cyphocarls challenger! s3 29 9 58

Cyphonautes larvae 1847 9846

Dlmophyes sl 616

Dlmophyes s2 20 9 10

Echinoderm pluteus sl 615 615 614, 3724

Eucalanus bungil 5f . 10

Eucalanus bungll5m 10

Eucalatlus bung" 51

Eucalanus bung" 6i1i 10

Euchaetal-2 ' 615

Euchaeta3 615 '616



OE8902 (coot.) Stn2 Stn3 Stn4 stn5 Stn6 Stn7 Stn8 Stn9

Euchaeta elongata 51 20 491 96

. Euchaeta elongata 5m 48 39 616

Euchaeta elongata 61 116 288 134

. Euchaeta elongata 6m 29 125 144

Eukrohnla hamata s2 29 9

Eukrohnla hamata s3 9 9 67

Euphausia pacifica I 11 10

Euphausia pacifica m 9

Euphausia pacifica s2 29 10

Euphausia pacifica sa 9

Euphauslld calyptopsls sl 308 1232 1231 3077 1845 307

Euphauslld lurcilla sl 308 615 308 307

Euphauslld Juveniles sl

Euphauslld Juveniles s2 29 9 10

Euphauslld nauplll 3<J77 3077 4920 620 3692

Eutonla

Evadne sl 3693 1539 616 8602 1862 3692 \0
tI:>o. Fish larvae s2 10 10

Fish larvae s3 9 10

Frltlllarla st 615 922

GaJdlus pungens 5 308

Gastropod vellgers s1 308 616 615 2150

Harpaetlcolda (unidentilled)

Holmslella anomola s2 10

Holmsiella anomola s3 58

Hyperiasl

Hyperiidae sl 308 615 18~6 615

Isopodasl 616

L1maclnasl 308 3692 922 8294 3724 1230

• Luclcutla flavicornis 6m 308

Medusae st

Medusae s2

t



0E8902 (coot.) Stn2 Stn3 Stn4 Stn5 Stna Stn7 Stn8 Stng

Melphldlppa s2

Mesocalanuslenulcornls 5 308

Melrldla 1-4 615 4001 1846 307

Melrldla pacilica 1-4 308 3692

Me!rldia pacifica 51. 923 1539 1846 615 2462

Melrldia pacifica 5m 615 2154 2461 620 1230

Melridia pacillca 61 1847 1539 4308 1231

Melridia,paclllca 6m arm 41231 9230 615

Mlcrocalanus pygmaeuspuslllus 5 2154 1539 4924

Microcalanus pygmaeus puslllus 61 4923 3693 4924

t.4lcrocalan~s pygmaeus puslllus 6m 615

Muggiaeasl
922

Muggiaeas2
10 269 39

Muggiaeas3

Neocalanus crlstatus 5 9

Oikopieura sl 1847 4924 1846 6457 23040 35995

Oikopleura s2 173 192 546 163 19 38 \D

Olkopleura s3

U1

Oithonaatlantica 1-5 615

Ollhona atlantica 61 308 923

Ollhona. atlantica sm

Olthona slmllls 1-5 1232 12615 5538 3077 1537 2150 2462

Oithona simllls 61 12615 4616 7385 4308 2152 3686 10550 12308

Oithona similis 6m 308 615 616 2462 615 1230

Oncaea conifera 61 616

Pagurid megalops s2 10

, Pagurid zoea sl 616 1845

Pagurid zoea s2 125 29 10 29

Pagurid zoea s3

Pandalldae s2 29

Pandalldae 63
19

Paracalanus parvus 5



OE8902 (cant.) Stn2 Stn3 Stn4 Stn5 Stn6 Stn7 Stn8 Stn9

Parathemlsto pacifica f 116 n 106

Parathernlstc pacifica m 107 20 38

Parathemlsto pacillca 51 308 1231 620

Paslphaea pacifica I 9

Pastphaea.. pacilica 53 29

Phlalldium 51

Phlalldlum 52 9 10 48 39 10
Phlalldlum 53

29 67 107 19
Pleurobrachla 61

307

Pleurobrachla 92
10

Pleurobrachla 53

Padon .1 615

Polychaete larvae .1 615 1241

Polychaete larvae 52
10

Polychaete trochophores 91 1539 616 2152 307 620
Po~nold larvae 01

620
Porcellanld!'e zoea 01 615

\D
enPorcell""lda!, zoea 52

Prlrnno abyssalls I 10

Pr~l11no abyssall5 m 29

P~I!]1no apyssallssl 1231

-Primno abyssalis s2 20 10

Problscd;.ctyla .1

Problscdactyla s2

Probiscdactyla s3

Pseudocalanus mln/ell-4
6154 2460 1241 4923

Pseudocalanus mln/el 51 1539 923 3077 8616 3382 307 3724 13538
Psoudocalanus mln/ol 5m 1539 308 3077 2152 4965 4923
Psuedccalanus mln/el 61 1539 1847 21539 59692 31670 1229 14894 73846
Psuedocalanus mln/ol 6m 1847 615 1846 20923 2152 620 11077
Sagitta elegan§ s2 116

. Sagitta elegano s3 2539 1193 1366 490 20 1298



..

OE8902 (cont.) Stn2 Stn3 Stn4 Stn5 Stn8 Stn7 StnB Stn9

Sagilla scrlppsae s3

Sarsla,s2

$colecllhrlcella minor 6f 308

SiphOriophore neclophores sl 15667 6827

Siphonophore neclophores s2 29

StIIlpess2 29

ThysBnoessasplnlfera s2

Thysanoessa longlpes m 20

Thysanoessalonglpess2 .

. Tortanus dlscaudalus 5 614 620

Tortanus dlscaudatus 6f

Torlanus dlscaudalus 6m

Unclassified eggs 17538 17231 32000 30154 31362 3686 1862 18462

~" T

\0
-.J
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TABLE 13 ZOOPLANKTON ABUNDANCE: OEB902

EPCS Calibration Samples: (animals.m-3) (Based on approx. 250L sample)

EPCSD EPCSE EPCSF

Taxon:

Acartla 1-4 522 29

Acartla claus] 5 22

Acarila clausl 6m
4

Acartla longlremls 5 203 ·11

Acartla longlremls 61 232 7

Acartla longlremls sm 116 7

Barnacle cyprlds
18

Barnacle nauplll 87 14 B2

Bivalve vellgers 29 43 4

Brachyurari megalops s1 7
\0
00Brachyuran zoea s1 1014 391 11

Cal'!;l19lda1::-~ (unidentified) 174 4

Calanus.1-3 435 101

Calanus rnarshallae 4 290 87

Calanus marshallae 5 841 43

Calanus rparshallae 6f 203 29,
Calanus marshallae ern

Carld~an mysls s2 87

Oarldsan mysls s3 29

Carldean zoaa s1 29

Carldean zoea s2
1~

Centropages abdomlnalls 1-4
, '.

Centt9pages abdomirialis 5 7

Centropages abdomlnalls 6f 14

Gentropages abdomlnalls ern

.~
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OE8902 (cant.) EPCSD EPCSE EPCSF

Chaetognath Juvenile 61

Conohoeola 61

Copepod'nauplil 203 297 58

Corycaeus1":;5

Coryoaeus anglious 61

C}iphonaute6 larvae 11

Decapod zoeaat

Echinoderm pluteu661 29

Euphauslld oalyptopslsSl 319 80

Euphauslld lurollla 61 29

Euphau611djUvenlle661

Evadne.s1 116 174 29

Fish larvae 51

Gastropoil vellgers 61 29

Harpactlcclda (unidentified) 7

Hyperla61 4

Umaolnas1 29 4 \0

Metrldla paolflca 51 29
\0

Metrldla paollica 6f 7

Metrldla paolflca6m 29

Mugglaea61

Oiltopleura s1

Oltholni'1-'5

Olthona alrrillls 1-5 7 11

Olttlona slmllls 61"

Pagurld zoea 51 87 7

-Paracalanus parvus 5

Paraoalanus parvus 61

Paracalanus parvus sm

Phlalldlurn 61

Podon s1 7 25

Polychaete larvae 61
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OE8904 (coot.) Stn1 Stn2 Stn3 Stn4 Stn5 Stn6 Stn7 Stn8 Stn9

Candacla columblae 6m

Carldean mysls sl
1231

Carldean mysls 52 192 19 48 60 173 58 . 9 29

Carldean mysls 53 9

Carldean zoea 51 2462 2462 475 307 616 2462

Centropages abdomlnalls 1-4 3692 1229 27076

Centropages abdomlnalls 5 2462 1232 1231 2462 158 1536 1231 7384

Oentropaqes abdominalis 6f
1231

Cenlropages abdomlnalls 6m

Chaetognalh ju\,~nlle .1 2462 1846

Ohastoqnath Juvenile52 221 77 48 29 10 48 38 9

Chaetognatha .3 10 9

Conchoecla sl 2462 4923

Copepod nauplil . 4923 1232 4923 7387 316 1846 1107.7 6154

Oorycaeus angllcus 5 158

Corycaeus ang'lIcus6f 158

Crangonldae 82 19 29 I-'
Clenoealanu. Vanus 5 a

tv
Ctenocalanus vanus 6f

\'

Cyphocarls chail~nq~rl sl

Cyphocarls 'ch~leng~rl s2
~~...

39 155 10 529-' ..'.·c'" "-.'
, Cyphoca:~ls challengerl s3 20 48
Cyphonautes larvae

616 1231
"',;;' "~

DI,mop~ye881

Dlmqphyes,.2
9

Echinoderm pluteus sl "
36923 3693 8618 316 4923 46770 28308

Eucalanu8 bun911 5f 10

Eucalanu. bungll5m " 9....
Eucalanus bungll6f 9

Eucalanus bungll6m

Euchaeta 1-2

"~'-:
Euchaela3

l\.
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OE8904(cont.) Stn1 Stn2 _Stn3 Stn4 StnS Stn6 Stn7 Stn8 Stng

Euchaela elongala 51 20

Euchaela elongala 5m

Euchaeta elongala 61 9 20

Euchaetaelongala sm 20

EUkrohnla hamata s2 39

Eukrohnla hamata s3 20 10 9

EUphausia pacifica I 20

EuphaUsia pacifica m

Euphausia pacifica s2 1t6 29 10 87 20

EuphillJs'ia pacifica s3

EUphauslld caJyplopsls s1 98462 22154- 4923 8618 6646 3686 38154- 20923 11077

Euphauslld furcllla sl 32000 6155 1231 5697 3072 1231 6154-

Euphauslld JUVeniles sl 2462

Euphauslldjuvenlles .2 500 10

EuphaUslld-nauplii 4923 2462 2462 3693 5539 3692

"Eulonia 96 318 69 10 3077 9 39

Evadne .1 66462 19692 38154- 35701 19464 40550 2462 t1077 I-'

Fish larvae s2
0

9 9 9 W

Fish Uirvaes3 10

Frltlliarla s1 3379 8000

Galdlus pungens5

Gaslropedveligers s1 2462 158 922

Harpactlcelda (unidentified) 316

Holmslellaanotncia s2

Holmslella anornola s3

Hyperlasl 8616

Hyperlldae sl 1231

Isopedas1

L1maclnasl 4923 3693 475 3686 3692

LUclculla Ilavlcornis 6m

MedUsae sl 4308

Medusae s2 616



OE8904 (cont.) Stn1 Stn2 stn3 Sln4 StnS SlnB Stn7 SlnS Stng

Melphldippa s2 9

Mesocalanus lenulcornls6

Melrldla 1-4 12308 28308 1231 1231 14769
Melrldla pacifica 1-4 2462

Melrldla:paclfica 51 4923 7384 3692 4923
Metrldla pacifica 5m 8616 1231 3692
Metrldla pacifica 81 1232 6154
Melrldla pacifica 6m 7384 2462 316 1231
MlcrOcalanus pyg'maeus puslllu5 5 1231 110n
Mlcrocahmus pygmaeus puslllus 61 1232 8615
Mlcrocalanus pygmaeu5 puslllus 6m

2461
Mugglaea 51.

1583 2765

Mugglaeas2
48 1396 1632 481 9

Mugglaeas3
19

Neocalanuo crlstatus 5

Oikopleura sl 1232 1231 11080 3165 21811 45539 6154 1231
Olkcplaura 52 183 38 586 I-'
Olkopleura s3 010 20 t!'>-
Olttio,;'a atlantica 1-6

aithona atlantica 61'
2461

Oillion': atlantica ern

Olthona'simmsl~5 14769 8816 949 814 1231 1231
Olthona slrnllls '6{ 8616 8165 833 2150 616 9Mt! 6154
Olthori'a:simms sm

2482

Oncaea conifera 61

Pagurldniegil!ops s2 39
9

Pagurid zoea'01

Paglirld zoea s2> 39 29 9 19 20
Pagurld zoea s3 39

Pandalldae s2

Pandalldae '03 39 9
Paracalanus p;UVUB 5

1231 922

c
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0E8904.(coot.) Stn1 Stn2 Stn3 Stn4 Stn5 Stn6 Stn7 Stn8 Stn9

Parathernleto Pllclflcaf 39 731 58 9

Parathemlsto paclllca 0'1 20 500· 38

Parathel"l1l~to paclllca sl

Paslphaeapaciflca I

Pas)phaea pacifica s3 9

Phlalidlum sl 316

Phlalldlurn s2 39 39 19 125 79 10 58 10.5 29

Phlalldlums3 29 116 134 445 39 116 14

PI"urobrachla.sl 158

Pleurobrachlas2 29 87 40 19 96 20

Pleurobrachlasa 9

Podonsl 9846 14769 33231 27084 2373 8294 1846 1231 14769

Polychaete larvae st 2462 1231 1583 614 616 7385

Poly.chaete larvae s2 19

Polychaete trochophores sl 1231 4925 1108 3686 3692 4923

Polynold larvae sl 158 614 616

Porcellanldae zoea sl 158 307 0 I-'
0Porcellanldae.zoea s2 19 U1

Prlmno.abyssallsl

Prlmno.a,byssalis 0'1

Prlmno abyssalis tl

Prlmno abyssalls s2 9

Problscdactyia s.l 633

Problscdactyla.sz 10 49 9

Probiscdactylas3 10

Pseudoealanus mln/el 1-4 9846 19592 12308 28315 2057 3994 72616 102154

Pseudocalanus minlei 51 73847 35693 30769 29546 1741 2765 81231 51692

Pseudocalanus min lei 50'1 44307 27077 8615 14773 1108 2150 2462 43077 56615

Pseudocalanus mln/el 61 140307 43077 39385 1424 1536 3077 70154 97231

Psuedocalanus min/el 60'1 39384 923 32000 475 614 1231 51692 18461

Sagitta elegans s2 673

Sagitta elegans s3 96 9384 2788 10 1346 3289



OE8904 (coot.) Stn1 ~n~ Stn3 Stn4 Stn5 Stn6 Stn7 Stn8 Stng
~..

Sagitta scrlppsae 93 as
Sarsla92.

19 20
Scoleclthrlcella minor 61

1231
1231

Siphonophore nectophores 91
15824 31027 14769

Siphonophore nectop~ores s2

SllIIpes s2

Thysanoessa splnlfera 82 269 29 19 183
Thysanoessalonglpes m

Thysanoessa IO,nglpes 92 39

Tortanus dlscaudalus 5
316 2765

Tottanus .dlscaudatus 61
307

Tortanus dlscaudatus em
307

Unclassified eggs
7384 35692

5539 51692 22153

':".-'

J{.
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-TABLE 15 ZOOPLANKTON ABUNDANCE: OE8904

EPGSCalibration samples: (animals.m-3) (Basedonapprox; 250L sample)

EPCSA EPCSE EPCSG EPCSI EPCSJ EPCSM EPCSN EPCSP

Taxon:
.-.~.

Acartla.1-4 119 830 30

Acartla clausl 5 476 15 30 15

Acartlaclausl em

Acartla loilglremls5 119 714 90 75

Acartlalongiremls 51 238 654 119 30 15 45

Acartla'iongiremis 6m 357 237 15 30

',' . _.
Barnacle cyprlas 59 119 30

Barnacle -nauplll 1546 357 711 119 179 119 119 30

~ivaiVevellgers 59 474 119 30 179 30

Brachyuran mega!ops s1 119 15 .....
Brachyuran zoea st 119 45

0
119 60 119 -.J

Calanora.. f-3(unldentllied) 178 356 2133 90 75 75 179

CalanUs1-3 8208 2498 2607 4859 -119 -60 149 15

Oalanusrnarshallae 4 833 1844 1057 474 15- 75

Calanus marshallae 5 952 711 237

Catanus marShallae61

Oalanus marshallae 6m 59

Oarldean myslss2

Caridean mysis s3

Caridean zoea s1 4401 4859 239 119 104

Carldeanzoea ~2- 15

centropages abdomlnalls 1-4 119 45 60

Centropagesabdominalls 5 238 119 237 60 90 104

centropages abdomlnalis 51 356 15 45

Centropages abdomlnallil ern 30 15



· (
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II. ~ ~

OE8904 (coot.)

Pedon s1 1071 238 9244 474 4000 552 119 1179

Polychaete larvae s1 59 45

Polychaete trochophores s1 119 15 15

Polynold larvae s1 119 75 15

Porcellanldae zoea st 134 15

Pseudocalanus min/el 1~ 178 3556 30 30 164 30

Pseudocalanus mln/el 5f 833 119 2133 15 418 15

Pseudocalanus mln/el 5m 535 237 3556 15 254 30

Psuedocalanus mln/el 6f 773 237 30 119 15

Psuedocalanus mln/el 6m 45

Unclassified eggs 119

f-'
o
\D
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